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F e a t u r e s  a n d  B e n e f i t s

■ Very Low Cost

■ Ultra Miniature (1.2” x 2.4” x 0.28”) (30 x 61 x 7 mm)

■ Advanced Hybrid Design

■ High Input Voltage (+12 to +40 Volts)

■ High Output Current (2A per Phase)

■ 20 kHz chopping rate

■ Full or Half Step

S e c t i o n  1 . 1

T h e  I B 4 6 2 H

The IB462H is a low cost, high performance alternative to larger drives.  The

small size of the IB462H makes it ideal for system designs where space is at a

premium without having to sacrifice performance as a result.

The IB462H operates between +12 and +40VDC.  This high voltage allows

for increased torque at higher speeds. Combine this with 2 amps per phase of

output current and 160 watts of power and you have a low cost alternative to

chipsets.  All contained in a package that minimizes expensive real estate!

The IB462H reduces time to market and increases reliability, and comes with

a 2 year warranty. The IB462H represents affordable,  state-of-the-art

technology for the competitive edge needed in today’s market.

M i n i a t u r e  P a c k a g e

The IB462H packs a powerful 160 Watts into an area of .806 cu. in.

H i g h  C u r r e n t

The IB462H will effortlessly output up to 2 amps per Phase.

H i g h  V o l t a g e

The IB462H operates from +12 to +40 volts.  This high voltage allows for greater

speeds at higher torque without resorting to expensive drives or larger motors.

The high efficiency of the IB462H chopper drive, along with its miniature

size, makes it ideally suited to replace the less efficient L/R drives.  In

addition, the low cost and off-the-shelf availability if the IB462H permits an

immediate cost effective solution to chip sets.
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T h e  P r o d u c t  M a n u a l

The IB462H/INT-462 Product Manual in its electronic format (IB462H.pdf)

can be downloaded from the IMS website at www.imshome.com. This version

includes a Bookmark feature that allows the reader to link

from a Bookmarked Topic in the Table of Contents to a full

description of that feature’s attributes and functions. You

can also select a Topic directly from the Table of Contents

Pages. Topics with a Bookmark function are further

identifiable because the cursor changes from a normal

pointer to a “finger” pointer when placed over the word.

N o t e s  a n d  W a r n in g s

The following notes and warnings must be observed when handling or using

the IB462H driver hybrid.

WARNING! The IB462H and INT-462 components are sensitive to

Electrostatic Discharge (ESD). All handling should be done at an

ESD protected workstation.

WARNING! Hazardous Voltage Levels may be present if using an

open frame power supply to power the IB462H/INT-462!

WARNING! Ensure that the Power Supply output voltage does not

exceed the maximum input voltage of the IB462H/INT-462!

WARNING! The IB462H rear plate  MUST be kept to 70° or below

or damage may occur to the device! Use of an external heat sink

and the included thermal pad is required to maintain a rear plate

temperature of 70°C or below!

WARNING! The rear mounting surface of the IB462H contains

different voltages and must be kept isolated when attached to a

conductive surface!



8

462

Figure 1.2.1: IB462H Dimensions

S e c t i o n  1 . 2

H a r d w a r e  S p e c i f i c a t io n s

S e c t io n  Ove r vie w

This section will acquaint you with the dimensional information,  pin descrip-

tion, power, environmental and thermal requirements of the IB462H. It is

broken down as follows:

Mechanical Specifications

Electrical Specifications

Thermal Specifications

Pin Description

M e c h a n ic a l  S p e c i f i c a t io n s

NOTE:  Dot  on lower left of label indicates the location
of pin 1.

0.113
(2.87)

1.895
(48.13)

2.120
(53.85)

0.113
(2.87)

0.585
(14.86)

0.020
(0.51)

R 0.125
(R 3.18)

Ø 0.150
(Ø 3.81)

0.270
(6.86)

0.079 TYP
(2.00 TYP)

0.020 SQ PIN
( 0.51 SQ PIN)

1.169
(29.69)

0.189 TYP
(4.80 TYP)

0.065
(1.65)

0.284
(7.21)

HEATSINK
THIS SIDE
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El e c t r ic a l  S p e c i f i c a t io n s

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

Table 1.2.1: IB462H Electrical Specifications

snoitacificepSlamrehTH264BI

noitacificepS tinU

erutarepmeTtneibmA C°05+ot0

erutarepmeTegarotS C°521+ot04-

erutarepmeTetalPmumixaM C°07

Table 1.2.2: IB462H Thermal Specifications

WARNING! The IB462H rear plate  MUST be kept to

70° or below or damage may  occur to the device!

USe of an external heat sink and the included

thermal pad is  required to maintain a rear plate

temperature of 70°C or below!

WARNING! The rear mounting surface of the IB462H

contains different voltages and must be kept isolated

when attached to a conductive surface!

NOTE: When choosing a heat sink, ensure that there is

good thermal flow, otherwise hot spots may occur in the

IB462H, reducing the effectiveness of the thermal

protection.

snoitacificepSlacirtcelEH264BI

noitacificepS noitidnoCtseT .niM .pyT .xaM tinU

egatloVtupnI 21 04 V

tnerruCtuptuOesahP esahPreP 2 A

)V+(tnerruCtnecseiuQ gnitaolFstuptuO 4 Am

)tupnIV5+(tnerruCtnecseiuQ gnitaolFstuptuO 05 08 Am

egatloVtupnItsujdAtnerruC 0.1 V

egatloVtupnIleveLwoL teseR,F/H,RID,KLCS 6.0 V

egatloVtupnIleveLhgiH teseR,F/H,RID,KLCS 2 5 V

tnerruCtupnIleveLwoL elbanE,F/H,RID,KLCS 2.1- Am

tnerruCtupnIleveLwoL ylnOtupnIteseR 002- µA

tnerruCtupnIleveLhgiH elbanE,F/H,RID,KLCS 01 µA

egatloVtupnIleveLwoLelbanE ylnOtupnIelbanE 3.1 V

egatloVtupnIleveLhgiHelbanE ylnOtupnIelbanE 2 5 V

ecnatsiseRpu-lluPtupnI elbanE,F/H,RID,KLCS 5.4 7.4 9.4 kΩ

ecnatsiseRpu-lluPtupnI ylnOtupnIteseR 05 15 25 kΩ
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P in  A s s ig n m e n t  a n d  D e s c r ip t io n

NOTE:  Dot  on lower left of label indicates the
location of pin 1.

Table 1.2.3: IB462H Pin Assignment and Description

noitarugifnoCniPH264BI

#NIP NOITCNUF SLIATED

1 tsujdAtnerruC
deilppaebtsumegatlovA.niptnemtsujdatnerrucesahP

.tnerructuptuoesahpehttesotnipsihtot

2 teseR
ehtstesertupnisihtnoeslupWOLevitcanA.tupniteseR

.revird

3 petSlluF/flaH
.revirdehtrofnoitarepopetsllufroflahstceleS

.noitarepOpetSflaH-HGIH:setatScigoL
.noitarepOpetSlluF-WOL

4 kcolCpetS
tupnisihtnoeslupWOLevitcanA.tupnikcolcpetS

nosruccopetsehT.tnemercnienorotomehtsecnavda
.langissihtfoegdegnillafeht

5 tupnICDV5+ .tupniylppusCDV5+

6 noitceriD
.tupnilortnocnoitceridesiwkcolcretnuoc/esiwkcolC
ehtnosdnepednoitatorrotomfonoitceridlacisyhP

.dezinorhcnysyllanretnI.sgnidniwrotomehtfonoitcennoc

7 elbanE
ninehW.revirdehtfonoitcestuptuoehtselbasid/selbanE

erastuptuorevirdeht)detcennocton(etatsHGIHcigola
.stuptuorevirdehtelbasidlliwtupnisihtgnikniS.delbane

8 BesneS .tuptuoesnestnerrucBesahP

01&9 BesahP .rotomgnippetsehtfoBesahP

21&11 BesahP .rotomgnippetsehtfoBesahP

41&31 V+ .tupniylppusrewopCDV04+ot21

61&51 DNG .)dnuorg(nruterylppusrewoP

81&71 AesahP .rotomgnippetsehtfoAesahP

02&91 AesahP .rotomgnippetsehtfoAesahP

12 AesneS .tuptuoesnestnerrucAesahP
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S e c t i o n  1 . 3

M o u n t in g  t h e  I B 4 6 2 H

S e c t io n  Ove r vie w

This section covers the following:

Direct Mounting the IB462H to a PC board.

Mounting the IB462H to a PC Board using a receptacle.

D ir e c t  M o u n t in g  t h e  I B 4 6 2 H  t o  a  P C  B o a r d

The IB462H is designed to be soldered directly into a PC board. The follow-

ing diagram contains the hole pattern and recommended pad sizes for direct

mounting of the IM483H/IM805H.

Heatsinking and use of the included insulating thermal pad are absolutely

REQUIRED for the IB462H at all power levels. See the Thermal Specifica-

tions subsection of Section 1.2 of this document for notes, warnings and

thermal specifications.

R e c o m m e n d e d  S o l d e r i n g  P r a c t i c e s

Max. Soldering Temp .................................................................... 300°C

Max. Soldering Time .................................................................... 10 sec.

Recommended Solder Recommended Cleaning Solvent

Kester “245” No Clean Tech Spray “Envirotech 1679”

Alpha Metals “Telecore Plus” Chemtronics “Flux-off NR 2000”

Multicore “X39B” No Clean

Figure 1.3.1: PCB Hole/Pad Pattern

WARNING! The IB462H rear plate  MUST be kept to 70° or below or damage

may occur to the device! The use of both an external heat sink AND the

included thermal pad is required to maintain a rear plate temperature of 70°C

or below at ALL power levels!

PIN #1

1.580

0.079 TYP
(2.00 TYP)

0.064 PAD, 0.031 HOLE
(1.6 PAD,  0.78 HOLE)

(40.13)

1.560
(39.62)

0.219
(5.56)

Ø 0.166 +.003/-0
(Ø 4.22 +0.8/-0)

2 PLACES0.78 (19.81)
Reference

0.79 (20.10)
Reference

CL
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Spacer
(KF2-440)

D

IB462H

TI-462H Isolating
Thermal Pad (Included)

H-462 Heat Sink

PCB

#6-32 Threaded
A B

E

C

M o u n t in g  t h e  I B 4 6 2 H  u s in g  a  R e c e p t a c l e

If desired, a receptacle may be used to connect the IB462H to the user’s PCB.

The receptacle shown in the diagram is a HY462-CN021.

The recommended soldering practices from Direct Mounting the IB462H to a

PC Board also apply here.

Figure 1.3.2: Direct PCB Mounting

Figure 1.3.3: PCB Mounting using a Receptacle

H-462 Heat Sink#6-32
Threaded

A

B

C

Spacer
(Not Supplied)

HY462-CN021
Right Angle Adapter

(Receptacle)

TI-462H Isolating
Thermal Pad (Included)

IB462H Driver

User PCB

WARNING! The Heat Sink mounting surface must be a smooth, flat surface

with no burrs, protrusions, cuttings or other foreign objects.

WARNING! If you are planning to wash your PCB it must be done prior to

adding the IB462H Driver or damage will occur.

A. 6 -32x0 .625 ” Pan Head Screw*
B. #6  Split  Lock Washer
C. #6  Flat Washer, 0 .25 ” OD, 0 .03 ” Thick

A. 6 -32x0 .625 ” Pan Head Screw*
B. #6  Split  Lock Washer
C. #6  Flat W asher, 0 .25 ” OD, 0 .03 ” Thick
D. 8 -32x1 .625 ” Pan Head Screw
E. #8  Split  Lock Washer

* The torque specificat ion for  the 6 -3 2  mount ing screws is 5 .0  to 7 .0  lb-in (0 .6 0  to 0 .8 0  N-m).
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S e c t i o n  1 . 4

T h e o r y o f  Op e r a t io n

S e c t io n  Ove r vie w

This section will cover the circuit operation for the IB462H Half/Full Step

driver hybrid.

Circuit Operation

Output Wave Sequences

Timing

C ir c u i t  Op e r a t io n

The IB462H is a bipolar chopping stepper motor drive. It receives step clock,

direction and mode signals from the system controller to generate constant

phase currents which are adjustable in magnitude.

The principal function blocks are: a translator which generates the motor

phase sequences, a dual PWM chopper circuit which regulates the current in

Figure 1.4.1: IB462H Block Diagram

TRANSLATOR

DRIVE
LOGIC

20kHz
OSCILLATOR

S R

Q
+

-

S R

Q

+

-

D Q

C

ENABLE  PIN 7

HALF/FULL  STEP  PIN 3

STEP CLOCK  PIN 4

DIRECTION  PIN 6

CURRENT ADJUST  PIN 1

RESET  PIN 2

PINS 19 & 20  PHASE A

PINS 13 & 14  +V

PINS 17 & 18 PHASE A

PIN 21 SENSE A

PINS 9 & 10 PHASE B

PINS 11 & 12  PHASE B

PIN 8  SENSE B

PINS 15 & 16  GROUND

FILTER

FILTER

+5V SUPPLY INPUT  PIN 5

+5VDC

4
.7

k

4
.7

k

5
1
k

4
.7

k

4
.7

k
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the motor windings and a power stage to drive the motor.  The translator

generates three different sequences selected by the half/full step input.  These

are normal (two phases energized), wave drive (one phase energized) and half

step (alternately one phase energized/two phases energized).

A common on-board oscillator drives the dual chopper. It supplies pulses

which set two flip-flops. When the current in a winding reaches the set peak

value a corresponding comparator resets its flip-flop, shutting down the output

stage until the next oscillator pulse comes along.

Because the windings in the motor store energy, current will continue to flow

through the windings during the off period. The peak current for both windings

is set by the current adjust input.

The output stage consists of dual full bridge drivers. The IB462H can be

disabled by a logic LOW signal on the enable input. Ultra fast recovery

flyback rectifiers are used to improve efficiency and help reduce noise.

Ou t p u t  W a ve  S e q u e n c e s

The IB462H generates phase sequences for normal, wave, and half step

modes.  The state diagram and output waveforms are shown below.  In all

modes the transition occurs on the falling edge of the Step Clock signal.

N o r m a l  M o d e

In normal drive mode two phases are energized at all times. This mode is

selected by sinking the Half/Full Step input.

W a v e  M o d e

In wave drive mode one phase is energized at a time. This mode is enabled by

selecting full step mode when the IB462H is in an even numbered state. To

select this mode, power the IB462H, send a single step clock pulse then sink

the Half/Full Step input.

Figure 1.4.2: Normal Mode Phase Sequence

1

3 5

7

2

4

6

8

1 3 5 7 1 3 5 7 1

STEP CLOCK

PHASE A

PHASE B

PHASE A

PHASE B
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Figure 1.4.3: Wave Mode Phase Sequence

H a l f  S t e p  M o d e

In half step mode the phasing alternates from one phase energized to two phases

energized. Half step mode is selected by a high on the Half/Full Step input.

Figure 1.4.5: Timing Diagram

1

3 5

7

2

4

6

8

2 4 6 8 2 4 6 8 2

STEP CLOCK

PHASE A

PHASE B

PHASE A

PHASE B

1

3 5

7

2

4

6

8

1 2 3 4 5 6 7 8 1

STEP CLOCK

PHASE A

PHASE B

PHASE A

PHASE B

Figure 1.4.3: Half Step Mode Phase Sequence
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tS tH

tR tRCLK

CLOCK

CW/CCW

HALF/FULL STEP

RESET

Parameter Minimum

t - Clock Time.......................0.5µs

t - Set up time..............................1µs

t - Hold Time.................................4µs

CL CK

S

H

t - Reset to Clock Delay...........3µs

t - Reset Time...............................1µs
RLCK

R
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S e c t i o n  1 . 5

P o w e r  S u p p l y R e q u i r e m e n t s

S e c t io n  Ove r vie w

This section covers the power supply requirements the IB462H. Precise wiring

and connection details may be found in Section 1.7, Interfacing to the

IB462H. The following is covered by this section:

Selecting power supplies.

Recommended wiring.

AC line filtering.

S e l e c t in g  P o w e r  S u p p l ie s

S e l e c t i n g  a  M o t o r  S u p p l y  ( + V )

Proper selection of a power supply to be used in a motion system is as

important as selecting the drive itself.  When choosing a power supply for a

stepping motor driver there are several performance issues that must be

addressed.  An undersized  power supply can lead to poor performance and

possibly even damage to your drive.

T h e  P o w e r  S u p p l y -  M o t o r  R e l a t i o n s h i p

Motor windings can be basically viewed as inductors.  Winding resistance and

inductance result in an L/R time constant that resists the change in current. To

effectively manipulate the rate of charge, the voltage applied is increased. When

traveling at high speeds there is less time between steps to reach current. The

point where the rate of commutation does not allow the driver to reach full

current is referred to as Voltage Mode. Ideally you want to be in Current Mode,

which is when the drive is achieving the desired current between steps. Simply

stated, a higher voltage will decrease the time it takes to charge the coil and,

therefore, will allow for increased torque at higher speeds.

Another 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 and, as a result, could damage the stepper

driver.

T h e  P o w e r  S u p p l y -  D r i ve r  R e l a t i o n s h i p

The IB462H is very current efficient as far as the power supply is concerned.

Once the motor has charged one or both windings of the motor, all the power

supply has to do is replace losses in the system. The charged winding acts as

an energy storage in that the current will recirculate within the bridge, and in

and out of each phase reservoir. This results in a less than expected current

draw on the supply.
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Stepping motor drivers are designed with the intention that a user’s power

supply output will ramp up to greater or equal to the minimum operating

voltage. The initial current surge is quite substantial and could damage the

driver if the supply is undersized. The output of the power supply could fall

below the operating range of the driver upon a current surge if it is undersized.

This could cause the power supply to start oscillating in and out of the voltage

range of the driver and result in damage to either the supply, the driver, or

both. There are two types of supplies commonly used, regulated and unregu-

lated, both of which can be switching or linear. All have their advantages and

disadvantages.

R e g u l a t e d  vs .  U n r e g u l a t e d

An unregulated linear supply is less expensive and more resilient to current

surges, however, the voltage decreases with increasing current draw. This can

cause problems if the voltage drops below the working range of the drive.

Also of concern is the fluctuation in line voltage. This can cause the unregu-

lated linear supply to be above or below the anticipated or acceptable voltage.

A regulated supply maintains a stable output voltage which is good for high

speed performance. They are also not bothered by line fluctuations, however,

they are more expensive. Depending on the current regulation, a regulated

supply may crowbar or current clamp and lead to an oscillation that, as

previously stated, can cause damage to the driver and/or supply. Back EMF

can cause problems for regulated supplies as well. The current regeneration

may be too large for the regulated supply to absorb. This could lead to an over

voltage condition which could damage the output circuitry of the IB462H.

Non IMS switching power supplies and regulated linear supplies with

overcurrent protection are not recommended because of their inability to

handle the surge currents inherit in stepping motor systems.

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

Recommended type ............................................... Unregulated DC

Ripple Voltage ................................................................ ±10%

Output Voltage ....................................................... +12  to +40VDC

*Output Current ............................................................ 2A Peak

* The output current needed is dependant on the power supply voltage, motor

selection and load.

WARNING! Verify that the power supply wiring is correct

prior to power application.  If +V and GND are connected in

reverse order catastrophic damage to the IB462H may

occur! Ensure that the power supply output voltage does not

exceed +40VDC,  the maximum input voltage of the IB462H!

WARNING! Hazardous voltage levels may be present if

using an open frame power supply to power the IB462H!
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R e c o m m e n d e d  I M S  P o w e r  S u p p l i e s

IMS has designed a series of low cost miniature unregulated switchers and

unregulated linear supplies that can handle varying load conditions.  This

makes them ideal for stepper motor drives and DC servo motors as well.  Each

of these is available in either 120 or 240 VAC configuration. See the IMS

Catalog or website (www.imshome.com) for information on these supplies.

Listed below is the power supply recommended for use with the IB462H.

I P 4 0 2 / I P 4 0 2 -2 4 0 †
U n r e g u l a t e d  L i n e a r  S u p p l y

Range

Input 120 VAC Version ................................... 102-132 VAC

240 VAC Version ................................... 204-264 VAC

No Load Output Voltage* ................................. 39 VDC @ 0 Amps

Continuous Output Rating* ............................... 30 VDC @ 1 Amps

Peak Output Rating* ......................................... 25 VDC @ 2 Amps

*  M easurements taken at  2 5 °C, 1 2 0  VAC, 6 0  Hz.

† Optional 2 4 0  VAC Version

S e l e c t in g  a  + 5 V D C  S u p p l y

In the event that you are manufacturing your own interface for the IB462H you

will need to supply +5VDC to power the logic circuitry inside the hybrid.

Section 1.7, Interfacing to the IB462H, will contain PCB layout guidelines

and precise details on powering +5VDC.

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

R u l e s  o f  W i r i n g  a n d  S h i e l d i n g

Noise is always present in a system that involves 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.

R u l e s  o f  W i r i n g

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

A minimum of 1 twist per inch is recommended.

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

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

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

R u l e s  o f  S h i e l d i n g

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.

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.

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

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

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

A second shield can be used over the primary shield, however, the
second shield is tied to ground at both ends.

R e c o m m e n d e d  P o w e r  S u p p l y C a b l e s

Power supply cables must not run parallel to logic level wiring as noise will be

coupled onto the logic signals from the power supply cables.  If more than one

driver is to be connected to the same power supply, run separate power and

ground leads to each driver from the power supply. The following Belden

cables (or equivalent) are recommended for use with the IB462H.

Belden Part# 9740 or equivalent 18 AWG.

A C  L in e  F i l t e r in g

Since the output voltage of an unregulated power supply will vary with the AC

input applied it is recommended that an AC line filter be used to prevent

damage to the IB462H due to a lightning strike or power surge.

WARNING! Verify that the power supply wiring is correct

prior to power application.  If +V and GND are connected in

reverse order catastrophic damage to the IB462H may

occur! Ensure that the power supply output voltage does not

exceed +40VDC,  the maximum input voltage of the IB462H!

WARNING! Hazardous voltage levels may be present if

using an open frame power supply to power the IB462H!
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S e c t i o n  1 . 6

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

S e c t io n  Ove r vie w

This section covers the motor configurations for the IB462H.

Selecting a motor.

Motor wiring.

Connecting the motor.

S e l e c t in g  a  M o t o r

When selecting a stepper motor for your application there are several factors

that need to be taken into consideration.

How will the motor be coupled to the load?

How much torque is required to move the load?

How fast does the load need to move or accelerate?

What degree of accuracy is required when positioning the load?

While determining the answers to these and other questions is beyond the

scope of this document, they are details that you must know in order to select

a motor that is appropriate for your application. These details will effect

everything from the power supply voltage to the type and wiring configuration

of your stepper motor, as well as the current and Half/Full step settings of your

IB462H drive.

T y p e s  a n d  C o n s t r u c t i o n  o f  S t e p p i n g  M o t o r s

The stepping motor, while classed as a DC motor, is actually an AC motor that

is operated by trains of pulses. Though it is called a “stepping motor” it is in

reality a Polyphase Synchronous Motor. This means it has multiple phases

wound in the stator and the rotor is dragged along in synchronism with the

rotating magnetic field. The IB462H is designed to work with the following

types of stepping motors:

1) Permanent Magnet (PM)

2) Hybrid Stepping Motors

Hybrid Stepping motors combine the features of the PM Stepping Motors with

the features of another type of stepping motor called a Variable Reluctance

Motor (VR), which is a low torque and load capacity motor that is typically

used in instrumentation.  The IB462 cannot be used with VR  motors as they

have no permanent magnet.

On Hybrid motors the phases are wound on toothed segments of the stator

assembly.  The rotor consists of a permanent magnet with a toothed outer

surface which allows precision motion accurate to within ± 3 percent.
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Hybrid stepping motors  are available with step angles varying from 0.45° to 15°

with 1.8° being the most commonly used. Torque capacity in hybrid steppers

range from 5 - 8000 ounce-inches.  Because of their smaller step angles, hybrid

motors have a higher degree of suitability in applications where precise load

positioning and smooth motion is required.

S i z i n g  a  M o t o r  f o r  Yo u r  S y s t e m

The IB462H is a Bipolar driver which works equally well with both Bipolar and

Unipolar motors (i.e. 8 and 4 lead motors, and 6 lead center tapped motors).

To maintain a given set motor current the IB462H chops the voltage using a

constant 20kHz chopping frequency and a varying duty cycle. Duty cycles that

exceed 50% can cause unstable chopping. This characteristic is directly

related to the motor’s winding inductance. In order to avoid this situation, it is

necessary to choose a motor with a low winding inductance. The lower the

winding inductance, the higher the step rate possible.

W i n d i n g  I n d u c t a n c e

Since the IB462H is a constant current source, it is not necessary to use a

motor that is rated at the same voltage as the supply voltage. What is impor-

tant is that the IB462H is set to the motor’s rated current. See Section 1.7:

Interfacing to the IB462H for more details.

Figure 1.6.1 A & B: Per Phase Winding Inductance

PHASE A

PHASE A

PHASE B

PHASE B

8 Lead Stepping Motor
Series Configuration

8 Lead Stepping Motor
Parallel Configuration

PHASE A

PHASE A

PHASE B

PHASE B

(Note: This example also
applies to the 6 lead motor
full copper configuration and
to 4 lead stepping motors)

(Note: This example also
applies to the 6 lead motor
half copper configuration)

Specified Per Phase
Inductance

Specified Per Phase
Inductance

Actual Inductance
Seen By the Driver

Actual Inductance
Seen By the Driver

A B
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R e c o m m e n d e d  I M S  M o t o r s

IMS stocks the following 1.8° hybrid stepping motors that are recommended

for the IB462H.  All IMS motors are CE  marked. For more detailed informa-

tion on these motors please see the IMS Full Line Catalog or the IMS web site

at www.imshome.com.

Maximum Motor Inductance (mH per Phase) =

.4 X Minimum Supply Voltage

As was discussed in the previous section, Power Supply Requirements, the

higher the voltage used the faster the current can flow through the motor

windings.  This in turn means a higher step rate, or motor speed.  Care should

be taken not to exceed the maximum voltage of the driver. Therefore, in

choosing a motor for a system design, the best performance for a specified

torque is a motor with the lowest possible winding inductance used in

conjunction with highest possible driver voltage.

The winding inductance will determine the motor type and wiring configura-

tion best suited for your system. While the equation used to size a motor for

your system is quite simple, several factors fall into play at this point.

The winding inductance of a motor is rated in milliHenrys(mH) per Phase.

The amount of inductance will depend on the wiring configuration of the

motor.

The per phase winding inductance specified may be different than the per

phase inductance seen by your IB462H driver depending on the wiring

configuration used. Your calculations must allow for the actual inductance that

the driver will see based upon the motor’s wiring configuration.

Figure 1.6.1A shows a stepper motor in a series configuration. In this

configuration the per phase inductance will be 4 times that specified.

For example: a stepping motor has a specified per phase inductance of

1.47mH.  In this configuration the driver will see 5.88 mH per phase.

Figure 1.6.1B shows an 8 lead motor wired in parallel. Using this configura-

tion the per phase inductance seen by the driver will be as specified.

Using the following equation we will show an example of sizing a motor for a

IB462H used with an unregulated power supply with a minimum voltage (+V)

of 18 VDC:

.4 X 18 = 7.2  mH

The maximum per phase winding inductance recommended is 7.2 mH.

NOTE: In calculating the maximum phase inductance, the

minimum supply output voltage should be used when using an

unregulated supply.
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17 Frame

Single Shaft Double Shaft

M2-1713-S ................................................................ M2-1713-D

M2-1715-S ................................................................ M2-1715-D

M2-1719-S ................................................................ M2-1719-D

23 Frame

Single Shaft Double Shaft

M2-2215-S ................................................................ M2-2215-D

M2-2220-S ................................................................ M2-2220-D

M2-2232-S ................................................................ M2-2232-D

M2-2240-S ................................................................ M2-2240-D

IMS also carries a new series of 23 frame enhanced stepping motors that are

recommended for use with the IB462H.  These motors use a unique relationship

between the rotor and stator to generate more torque per frame size while

ensuring more precise positioning and increased accuracy.

The special design allows the motors to provide higher torque than standard

stepping motors while maintaining a steadier torque and reducing torque drop-off.

The motors are available in 3 stack sizes, single or double shaft, with or without

encoders. They handle currents up to 3 Amps in series or 6 Amps parallel, and

holding torque ranges from 95 oz-in. to 230 oz-in (67 N-cm to 162 N-cm).

23 Frame Enhanced Motors

Single Shaft Double Shaft

MH-2218-S ............................................................... MH-2218-D

MH-2222-S ............................................................... MH-2222-D

MH-2231-S ............................................................... MH-2231-D

M o t o r  W i r in g

As with the power supply wiring,  motor wiring should be run separately from

logic wiring to minimize noise coupled onto the logic signals.  Motor cabling

exceeding 1’ in length should be shielded twisted pairs to reduce the transmis-

sion of EMI (ElectroMagnetic Interference) which can lead to rough motor

operation and poor system performance overall.  For more information on

wiring and shielding, please refer to Rules of Wiring and Shielding in Section

1.5 of this manual.

Recommended motor cables:

Dual Twisted Pair Shielded (Separate Shields)

< 5 feet ............................................. Belden Part# 9402 or equivalent 20 Gauge

> 5 feet ............................................. Belden Part# 9368 or equivalent 18 Gauge

When using a bipolar motor, the motor must be within 100 feet of the drive.



24

462

Figure 1.6.2: 8 Lead Series Motor Configuration

8  L e a d  M o t o r s

8 lead motors offer a high degree of flexibility to the system designer in that

they may be connected in series or parallel, thus satisfying a wide range of

applications.

S e r i e s  C o n n e c t i o n

A series motor configuration would typically be used in applications where a

higher torque at low speeds is needed. Because this configuration has the most

inductance,  the performance will start to degrade at higher speeds.

C o n n e c t in g  t h e  M o t o r

The motor leads are connected to the following connector pins:

I B 4 6 2 H

Phase Connector Pin

Phase B\ .......................................................................... 9, 10

Phase B .......................................................................... 11, 12

Phase A\ ......................................................................... 17, 18

Phase A .......................................................................... 19, 20

WARNING! Do not connect or disconnect motor or power

leads with power applied!

NOTE: The physical direction of the motor with respect to the

direction input will depend upon the connection of the motor

windings. To switch the direction of the motor with respect to

the direction input, switch the wires on either phase A or

phase B outputs.

PHASE APHASE A

PHASE APHASE A

PHASE BPHASE B

PHASE BPHASE B
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P a r a l l e l  C o n n e c t i o n

An 8 lead motor in a parallel configuration offers a more stable but lower

torque at lower speeds, but because of the lower inductance there will be

higher torque at higher speeds.

Figure 1.6.3: 8 Lead Parallel Motor Configuration

6  L e a d  M o t o r s

As with 8 lead stepping motors, 6 lead motors have two configurations

available for high speed or high torque operation. The higher speed configura-

tion, or half coil, is so described because it uses one half of the motor’s

inductor windings.  The higher torque configuration, or full coil, uses the full

windings of the phases.

H a l f  C o i l  C o n f i g u r a t i o n

As previously stated, the half coil configuration uses 50% of the motor phase

windings. This gives lower inductance, hence, lower torque output. As with

the parallel connection of 8 lead motor, the torque output will be more stable

at higher speeds. This configuration is also referred to as half copper.

Figure 1.6.4: 6  Lead Half Coil (Higher Speed) Motor Configuration

PHASE APHASE A

PHASE APHASE A

PHASE BPHASE B

PHASE BPHASE B

PHASE BPHASE B

PHASE BPHASE B
NO CONNECTION

PHASE APHASE A

PHASE APHASE A
NO CONNECTION
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4  L e a d  M o t o r s

Four lead motors are the least flexible but easiest to wire. With this type of

motor the user has no options for different wiring configurations.

Figure 1.6.6: 4 Lead Motor Configuration

F u l l  C o i l  C o n f i g u r a t i o n

The full coil configuration on a six lead motor should be used in applications

where higher torque at lower speeds is desired.  This configuration is also

referred to as full copper.

Figure 1.6.5: 6 Lead Full Coil (Higher Torque) Motor Configuration

PHASE APHASE A

PHASE APHASE A

NO CONNECTION

PHASE BPHASE B

PHASE BPHASE B

NO CONNECTION

PHASE APHASE A

PHASE APHASE A

PHASE BPHASE B

PHASE BPHASE B
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S e c t i o n  1 . 7

I n t e r f a c in g  t o  t h e  I B 4 6 2 H

S e c t io n  Ove r vie w

The IB462H was designed to be incorporated directly in the user’s printed

circuit board.  In order to operate, the IB462H must have the following

connections:

Layout and interface guidelines.

Motor power (+V).

+5 VDC input.

Current adjust reference voltage.

Logic interface.

Minimum required connections.

The section will also demonstrate the use of the Sense A and Sense B outputs,

which can be utilized for over current protection, as well as a circuit which

will automatically reduce the current in the motor windings when the step

clock signal is removed.  Their use is optional.

La yo u t  a n d  I n t e r f a c e  Gu id e l in e s

Logic level signals should not run parallel to motor phase signals. The motor

phase signals will couple noise onto the logic level signals.  This will cause

rough motor motion and unreliable system operation. Motor phase signals

should be run as pairs and should be separated from other signals by ground

traces where possible.

When leaving the board, motor cables should not run parallel with other wires.

Phases should be wired as using twisted pairs.  If motor cabling in excess of

one foot is required, motor cabling should be shielded twisted pairs to reduce

the transmission of EMI. The shield must be tied to AC ground at driver end

only.  The motor end must be left floating.

If more than one driver is connected to the power supply, separate power and

ground connections from each driver to the power supply should be used.

The power supply cables need to be a twisted pair if power is connected from

a source external to the board.  If multiple drivers are used with an external

power source and it is not possible to run separate power and ground

connections to each driver, a low impedance electrolytic capacitor equivalent

to two times the total capacitance of all driver capacitors and of equal voltage

must be placed at the power input of the board.
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M o t o r  P o w e r

Pins 13, 14 (+V), and 15, 16 (Ground) are used to connect motor DC power to

the IB462H. Two local capacitors are needed, connected between pins 13, 14

and 15, 16.  These must be located as close to the IB462H’s motor power

input pins as possible to ensure stable operation.

R e q u i r e d  C a p a c i t o r s

1) The first capacitor is a low impedance

aluminum electrolytic. The continuous

operating voltage of the capacitor should

exceed the maximum supply voltage as

well as any additional voltage caused by

the motor’s back EMF.  The value of the

capacitor should be approximately 150µF for every amp of peak per phase

output current.

2) A 0.1 microfarad ceramic capacitor must be used to filter out high fre-

quency noise.  It should be located between the IB462H’s motor power

input pins and the aluminum electrolytic capacitor.  The continuous

operating voltage of the capacitor should exceed the maximum supply

voltage as well as any additional voltage caused by the motor’s back EMF.

For Power Supply Specifications and Recommendations see Section 1.5:

Power Supply Requirements.

EXAMPLE: 1.4A  (Peak

Output Current)@

40VDC  X 150µF =

220µF 60V

Figure 1.7.1: Power Interface
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+ 5  V D C  I n p u t

The IB462H requires an external regulated +5VDC ±5% power supply.  The supply is

connected between pin 5 (+5VDC Supply) and Pins 15, 16 (Power Ground).

The +5VDC supply ground and the motor supply ground should not be connected

together at the power supplies. The common ground connection between the motor

power supply and the +5VDC supply should be made at the ground pin of the

additional electrolytic capacitor used for the motor supply (See figure 1.7.1).

R e q u i r e d  C a p a c i t o r

A 22 microfarad 10V tantalum capacitor must be placed as close to the IB462H as

possible between the +5VDC input pin 5 and ground (See figure 1.7.1 for PCB

layout example).

I n t e r f a c in g  t h e  C u r r e n t  A d ju s t  I n p u t

The output current of the IB462H is controlled by applying a voltage to pin 1

of the hybrid.  The output current is set as follows:

Below is a table illustrating the Current Adjust reference voltage to output

current relationship. Figure 1.7.2 illustrates a voltage divider circuit that can

be used to set the current adjust.

EXAMPLE: Per Phase Output Current   = 2 X Voltage applied to Pin 1

Voltage Applied to Pin 1 = 0.2V

0.2 X 2 = 0.4

Per Phase output current = 0.4 Amps

Table 1.7.1 Current Adjust ReferenceVoltage/Output Current

elbaTrotsiseRtnemtsujdAtnerruC

tnerruCesahP

)A(

eulaVrotsiseR

)smhO%1(

tnerruCesahP

)A(

eulaVrotsiseR

)smhO%1(

1.0 94 1.1 945

2.0 001 2.1 406

3.0 051 3.1 946

4.0 002 4.1 896

5.0 942 5.1 057

6.0 103 6.1 608

7.0 843 7.1 548

8.0 204 8.1 909

9.0 354 9.1 359

0.1 994 0.2 0001
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1A

1B

1CLR

1Q

2Q

2CX

2RX/CX

GND

VCC

1RX/CX

1CX

1Q

2Q

2CLR

2B

2A

1

2

3

4

5

6

7

8 9

10

11

12

13

14

15

16

+5V

+5V

74HC123

221k

+
1µF 25V

Step Clock
IB462H Pin 4

BSS123

0.1µF

R
Red

R
Adj

2k

Current Adjust
IB462H Pin 1

+5V

0.1µF

V
Ref

WARNING! Do not exceed 1.0 volts on the Current Adjust

Input!

R e d u c i n g  t h e  O u t p u t  C u r r e n t

Figure 1.7.2  below illustrates a simple circuit which can be used to automati-

cally reduce the current in the motor windings after a move.  Using this will

greatly reduce the amount of motor and drive heating in your system.

The amount of current reduced will depend upon the value of the Reduction

Adjust Resistor (R
Red

) and the value of the Current Adjust Resistor (R
Adj

) .

The Current will be reduced 200 msec after the rising edge of the last Step

Clock Pulse. The values of R
Red

 and R
Adj  

are calculated as follows:

Figure 1.7.2:  Current Adjust/Reduction Circuit

 I
Run  

is the desired running

current. Range 0.1A to 2A per

Phase.

 I
Hold  

is the desired holding

current. Range 0A to 2A per

Phase.

NOTE! These equations ONLY apply to the circuit example below. If

using the IB462H with an INT-462 see Section 2.1: The INT-462, for

details on adjust and reduction resistor values.

                 I
Run

R
Adj

 = 2000 x
           (10 - I

Run
)

         I
Run

 x  I
Hold

R
Red

 = 2000 x
          (I

Run
 - I

Hold
)
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-

-

+

+

+5V +5V

+5V

C
Q

D Flip-Flop

Pin 8 Sense A

Pin 21 Sense B

PIN 10 Enable

P
D

I n t e r f a c in g  t h e  Lo g ic  I n p u t s

The inputs to the IB462H are internally pulled up to the +5VDC supply.

Figure 1.7.3 shows the inputs and their associated pull up resistor values. See

Section 1.2: Hardware Specifications, for input tolerance.

When interfacing to the IB462H logic inputs an open collector output is

recommended.

I n t e r f a c in g  t h e  S e n s e  A  &  B  Ou t p u t s

These outputs, located on pins 8 (Sense B) and 21 (Sense A) allow monitoring

of the output current waveform.  They can be compared with a user defined

trip reference signal for the purpose of per phase over current protection.

Figure 7.4 below illustrates a circuit that can be used to accomplish this.

Figure 1.7.4 Over Current Trip Circuit

Figure 1.7.3: Internal Input Pull-up Resistor Values

RESET

ENABLE

STEP CLOCK
HALF/FULL STEP

+5 VDC INPUT
DIRECTION

1
2
3
4
5
6
7
8
9

+5V

51k

4.7k
4.7k

4.7k

4.7k
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M in im u m  R e q u i r e d  C o n n e c t io n s

The following diagram illustrates the minimum connections required to

operate the IB462H.

Figure 1.7.5: Minimum Required Connections

Direction Input

Current Adjustment
Voltage (0 - 1.0V)

Step Clock Input

Phase B

Phase A

Phase B

Phase A

0.1µF
100V

150µF for each Amp Peak
Output Current 60V Electrolytic

+5 V

22µF 10V
Tantalum

MOTOR
SUPPLY

LOGIC
SUPPLY

+V

GND

GND

21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
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S e c t i o n  1 . 8

Tr o u b l e s h o o t in g

S e c t io n  Ove r vie w

This section will cover the following:

Basic troubleshooting.

Common problems/solutions.

Contacting application support.

Product return procedure.

B a s ic  Tr o u b l e s h o o t in g

In the event that your IB462H 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, or these details will greatly

assist one of our application engineers 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 mistakes in wiring.

P r o b l e m  S ym p t o m s  a n d  P o s s ib l e  C a u s e s

S ym p t o m

Motor does not move

P o s s i b l e  P r o b l e m

No power.

Step Clock is not grounded to opto supply ground.

Unit is in a reset condition.

Current adjust voltage is incorrect or not applied.

Fault condition exists.

Unit is disabled.
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S ym p t o m

Motor moves in the wrong direction.

P o s s i b l e  P r o b l e m

Motor phases may be connected in reverse.

S ym p t o m

Fault LED on Interface Board is illuminated.

P o s s i b l e  P r o b l e m

Current Adjust Resistor is incorrect value or not in place.

Motor phase winding shorted.

Power Input or Output driver electrically overstressed.

Unit overheating.

S ym p t o m

Erratic motor motion.

P o s s i b l e  P r o b l e m

Motor/power wiring unshielded or not twisted pair.

Logic wiring next to motor/power wiring.

Ground loop in system.

Opto-isolation defeated by powering optos with motor supply.

Open winding of motor.

Phase blown on drive.

S ym p t o m

Motor stalls during acceleration.

P o s s i b l e  P r o b l e m

Incorrect current adjust setting or resistor value.

Motor is undersized for application.

Acceleration on controller is set to high.

Power supply voltage too low.

S ym p t o m

Excessive motor and driver heating.

P o s s i b l e  P r o b l e m

Inadequate heat sinking/cooling.

Current reduction not being utilized.
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C o n t a c t in g  A p p l ic a t io n  S u p p o r t

In the event that you are unable to isolate the problem with your IB462H 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:

What is the application?

In detail, how is the system configured?

What is the system environment? (Temperature, humidity,
exposure to chemical vapors, etc.)

What external equipment is the system interfaced to?

Current set too high.

S ym p t o m

Inadequate holding torque.

P o s s i b l e  P r o b l e m

Incorrect current adjust setting or resistor value.

Increase holding current with the current reduction adjust resistor.
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T h e  I M S  W e b  S i t e

Another product support resource is the IMS web site located at

www.imshome.com. This site is updated monthly with tech tips, applications

and new product updates.

R e t u r n in g  Yo u r  P r o d u c t  t o  I M S

If Application Support determines that your IB462H needs to be returned the

factory for repair or replacement you will need to take the following steps:

Obtain an RMA (Returned Material Authorization) number and
shipping instructions from Customer Service.

Fill out the Reported Problem field in detail on the RMA form that
Customer Service will fax you.

Enclose the product being returned and the RMA form in the box.
Package product 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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Op t io n s  A n d
A c c e s s o r ie s

Part II

S e c t io n  2 . 1 – I N T-4 6 2

S e c t io n  2 . 2 –OS C -4 6 2 H
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2 .550
(64 .7 )

2 .120
(53 .8 )

0 .985
(25 .0 )

1 .569
(39 .8 )

2X Ø 0 .150
(2X Ø 3 .8 )

0 .670
(17 .0 )

0 .343
(8 .7 )

Heatsink 
Sur face

S e c t i o n  2 . 1

T h e  I N T-4 6 2  I n t e r f a c e  B o a r d

I N T-4 6 2  F e a t u r e s

This section covers the INT-462

interface board for the IB-462H.

The interface board adds the

tools needed for rapid

prototyping and product

evaluation by eliminating the

need of laying out and testing a

PC board.

This interface features the

following:

On-board +5VDC supply.

Fault output.

Optical isolation for logic inputs.

Resistor programmable current adjust/reduction circuitry.

Over current protection

Power and fault LEDs.

Pluggable screw terminal interface.

Input capacitor.

M e c h a n ic a l  S p e c i f i c a t io n s

Figure 2.1.1: INT-462 Dimensional Information
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P in  A s s ig n m e n t  a n d  D e s c r ip t io n

Table 2.1.1: INT-462 Pin Assignment and Description

noitarugifnoCniP264-TNI

#NIP NOITCNUF SLIATED

1 DNG .)nruter(dnuorgylppusrewoP

2 V+ .tupniylppusrewopCDV04+ot21+

3 AesahP .rotomgnippetsehtfoAesahP

4 AesahP .rotomgnippetsehtfoAesahP

5 BesahP .rotomgnippetsehtfoBesahP

6 BesahP .rotomgnippetsehtfoBesahP

7 noitceriD

esiwkcolcretnuoc/esiwkcolcdezinorhcnysyllanretnI

.detalosiyllacitpositupnisihT.tupnilortnocnoitcerid

ehtnodnepedlliwrotomehtfonoitceridlacisyhP

.sgnidniwrotomehtfonoitcennoc

8 kcolCpetS

ehT.tupnikcolcnoitomHGIHevitcadetalosiyllacitpO

gnisirehtnopu,petsro,tnemercni1ecnavdalliwrotom

.eslupkcolcehtfoegde

9
rotalosI-otpO

ylppuS

rofdesusrelpuocotpoehtroftupnirewopCDV04+ot5+

sihtninoitcesbusstupnIdetalosIeeS.noitalositupnicigol

.sliatederomrofnoitces

01 elbanE

ro(etatsHGIHcigolA.tupnielbanedetalosiyllacitpO

ehT.stuptuorevirdehtelbanelliw)detcennocsidtupni

.tupniehtgniknisybdelbasiderastuptuo

11 teseR
cigolA.tupniteserrevirdWOLevitcadetalosiyllacitpO

.H264BIehtteserlliwtupnisihtnoeslupWOL

21 tuptuOtluaF

lliwtuptuorotcelloc-neposihT.tuptuotluafWOLevitcA

-revorotiucrictrohsnehwetatsWOLcigolanihctal

noitcetorPtluaFehteeS.srucconoitidnoctnerruc

.sliatederomrofnoitcessihtfonoitcesbus

31 dnuorG

gnitcennocnidesueblliwnipsihT.dnuorgtsujdatnerruC

rewophtiwnommoC.rotsisertnemtsujdatnerruceht

.dnuorg

41 tsujdAtnerruC

detcennocrotsiserA.tupnitnemtsujdatnerrucesahP

ehtmargorplliw)31niP(dnuorgdnatupnisihtneewteb

TSUMrotsiserA.revirdehtfotnerrucesahpmumixam

.ruccolliwnoitidnoctluaftnerrucrevonaroerehdecalpeb

nerruCtuptuOehtgnitteSehteeS t .noitcesbus

51 tsujdAnoitcudeR

rotsiserA.tupnitnemtsujdanoitcudertnerruccitamotuA

niP(tsujdAtnerruCdnanipsihtneewtebdetcennocsi

rotomehtnitnerrucehtecuderyllacitamotuaot)41

tuptuOehtgnitteSehteeS.evomagniwollofgnidniw

.noitcesbustnerruC
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El e c t r ic a l  S p e c i f i c a t io n s

snoitacificepSlacirtcelE264-TNI

noitacificepS noitidnoCtseT .niM .pyT .xaM tinU

)revirDH264BI(egatloVtupnI 21 04 V

)revirDH264BI(tnerruCtuptuOesahP esahPreP 2 A

tnerruCdrawroFtupnI stupnIdetalosI 8 01 21 Am

egatloVdrawroFtupnI stupnIdetalosI 5 04 V

)detcennoCH264BI(tnerruCtnecseiuQ gnitaolFstuptuO/stupnI 58 Am

tnerruCtuptuOlangiS tuptuOtluaF 52 Am

egatloVecruoS-niarD tuptuOtluaF 001 V

ecnatsiseRecruoS-niarD tuptuOtluaF 5.6 Ω

Table 2.1.2: INT-462 Electrical Specifications

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

The following thermal information is repeated from Section 1.2 of the IB462H

portion of this document.

snoitacificepSlamrehTH264BI

noitacificepS tinU

erutarepmeTtneibmA C°05+ot0

erutarepmeTegarotS C°521+ot04-

erutarepmeTetalPmumixaM C°07

NOTE: When choosing a heat sink, ensure that there is good

thermal flow, otherwise hot spots may occur in the IB462H, reducing

the effectiveness of the thermal protection.

WARNING! The IB462H rear plate MUST be kept to 70° or below

or damage may  occur to the device! Use of an external heat sink

and the included thermal pad is required to maintain a rear plate

temperature of 70°C or below.

WARNING! The rear mounting surface of the driver contains

different voltages and must be kept isolated when attached to a

conductive surface! The included thermal pad will isolate these

voltages.

Table 2.1.3: IB462H Thermal Specifications
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M o u n t in g  t h e  I N T-4 6 2

C o n n e c t in g  a n d  C o n f ig u r in g  t h e  I N T-4 6 2

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

The INT-462 uses a removeable 15 pin screw terminal for wiring connection. The

following wiring practices are recommended when connecting to the INT-462:

Wire Size: 18 - 26 AWG.

Strip Length: 0.197” (5mm).

Screw Torque: 3.0 lb-in (0.33 N-m).

P o w e r  a n d  M o t o r  C o n n e c t io n  a n d
S p e c i f i c a t io n s

M o t o r  P o w e r  ( + V )

Motor power for the INT-462H/IB462H will have the same recommended

specifications as found in Section 1.5: Power Supply Requirements of this

document.

The power supply ground will be connected to Pin 1 (GND) and the DC

output to Pin 2 (+V). See the Minimum Required Connections figure in this

appendix for a connection diagram.

Figure 2.1.2: Mounting the INT-462

A

B

C

A

B

C

#6-32 or (M3.5) Threaded Screw*

#6 or (M3.5) Split Lock Washer*

#6 or (M 3.5) Flat Lock Washer*

#6-32 Threaded

IB462H/INT-462

TI-462H Isolating
Thermal Pad

Heatsink

WARNING! The IB462H Driver must be mounted to a Heat Sink at all

power levels. The Isolated Thermal Pad supplied with the H-462H Heat

Sink must aslo be used.

* The torque specificat ion for  the 6 -3 2  mount ing screws is 5 .0  to 7 .0  lb-in (0 .6 0  to 0 .8 0  N-m).
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S t e pping  M ot or

Motor selection for the INT-462H/IB462H will have the same recommended

specifications as found in Section 1.6: Motor Requirements of this document.

See the Minimum Required Connections figure in this section for a connection

diagram.

Opt o-Couple r  S upply

The INT-462 features optically isolated logic inputs to prevent system noise from

being coupled onto control signals. These inputs may optionally be powered from a

separate external +5 VDC to +24 VDC regulated power supply.

If an external supply is not used, Jumper JP2 must be re-positioned to connect

pins 2 & 3 to power the opto-couplers using the on-board +5 VDC. Note that

if this is done optical isolation of the logic inputs is defeated. See the Isolated

Inputs portion of this appendix for further details.

S e t t i n g  t h e  O u t p u t  C u r r e n t

The INT-462 uses a 1mA current source to provide a reference level to the

current adjust pin (Pin 1) of the IB462H driver. To control the output curent a

resistor is placed between Pins 13 and 14 of the interface board. Connection of

this resistor is essential for the IB462H/INT-462 to operate. The recommended

resistor type is: 1/8W 1%.

Table 2.1.4 shows the standard 1% resistor values for each output current

setting. A connection diagram is shown in figure 2.1.3.

elbaTrotsiseRtnemtsujdAtnerruC

tnerruCesahP

)A(

eulaVrotsiseR

)smhO%1(

tnerruCesahP

)A(

eulaVrotsiseR

)smhO%1(

1.0 94 1.1 945

2.0 001 2.1 406

3.0 051 3.1 946

4.0 002 4.1 896

5.0 942 5.1 057

6.0 103 6.1 608

7.0 843 7.1 548

8.0 204 8.1 909

9.0 354 9.1 359

0.1 994 0.2 0001

Table 2.1.4: Current Adjust Resistor Values

NOTE: The current adjustment resistor MUST be in

place or a fault condition will occur!
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I

I

I

I

R
RED

RUN

RUN

HOLD

HOLD

500 X

X

-=

R e d u c i n g  t h e  O u t p u t  C u r r e n t

The INT-462 will automatically reduce the current in the motor windings .5

seconds after the falling edge of the last step clock pulse.  There are two

possible ways that this may be done.

U s i n g  a  C u r r e n t  R e d u c t i o n  A d ju s t m e n t  R e s i s t o r
( EN OF F  M o d e )

The first way is to use a reduction adjustment resistor connected as shown in

figure 2.1.3. Using this method, the current in the motor windings will be

reduced to a holding current specified by the resistor value used. The value of

this resistor is calculated using the equation shown below.

If this method of reducing current in the motor windings is used, JP3 (see figure

2.1.3) will have the shunt positioned between pins 1 and 2 (factory default).

Table 2.1.5: Jumper JP3 Shunt Placement Options

1

1

2

2

3

3

J
P

3

ENOFF - Current Reduction
by Resistor.

ENON - Outputs Disable
Following a Move.

Position Mode

1.5 0.5

R
RED

1.5 0.5

500 X

X

-=

EXAMPLE: This will determine the Current Reduction Adjust Resistor value for a
per phase Output Current (I ) of 1.5A and a Holding Current (I ) of 0.5A.RUN HOL D

= 375�

Thus, the value of the Current Reduction Resistor will be 375 Ohms.
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Figure 2.1.3: Current and Reduction Adustment Resistor Connection

D i s a b l i n g  t h e  D r i ve r  Ou t p u t s  ( EN ON  M o d e )

The second method is to disable the driver outputs. In this configuration the driver

outputs will disable 0.5 seconds after the following edge of the last step clock

pulse. This would be the preferred method if zero holding current is required.

To set this mode, reposition the shunt on JP3 to pins 2 and 3. Ensure that a current

reduction adjust resistor is not connected, as this will cause erratic operation.

WARNING! When using the ENON mode of disabling

the outputs following a move, the current reduction

resistor MUST NOT be used or the driver will operate

erratically!

Current Reduction Adust
Resistor (See Equation A.1)

Output Current Adjustment
Resistor (See Table A.4)

Ensure that the current
and reduction adjustment
resistors are placed as close
as possible to the INT-462
to reduce coupled noise!

E
N

O
F

F
/E

N
O

N

E
N

O
F

F
/E

N
O

N

If a reduction adjustment
resistor is used,

as shown below .

pins 1 and 2
(ENOFF) on JP3 must be
jumped

PIN 1
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OPTO SUPPLY PIN 9
(+5 TO +24 VDC)

STEP CLOCK PIN 8

DIRECTION PIN 7

ENABLE PIN 10

RESET PIN 11

HCPL-0630

HCPL-0630

HCPL-0630

CCLHM100

CCLHM100

CCLHM100

CCLHM100

2

1 3
JP2

+5VDC

Figure 2.1.4: Optically Isolated Input Circuitry

I s o l a t e d  I n p u t s

The INT-462 features optically isolated, +5 to +24 VDC logic inputs which

are internally limited to 8mA (See schematic, figure 2.1.4). The robust input

circuitry of the INT-462 allows for easy “plug and play” interfacing with an

array of controllers ranging from the IMS LYNX to a variety of PLCs.

These inputs may be powered using one of two methods: An external +5 to

+24 VDC power supply or by using the on-board +5 volts.

See Table 2.1.2 of this appendix for input electrical specifications.

Ext e r n a l  + 5  t o  + 2 4  V D C  S u p p l y

In order to take advantage of the built-in optical isolation of the logic inputs,

the opto-couplers must be powered by an external power supply.

IMS recommends that a regulated supply be used. Its voltage range can be

from +5 VDC to +24 VDC.

The voltage output of the power supply will be connected to Pin 9 of the

interface board, the ground of the logic supply will be connected to the power

ground of the device being used as a controller.
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If the controller or PLC being used with the INT-462/IB462H has a voltage

output, this may also be used to power the opto-couplers.

If this mode of powering the logic inputs is used, the shunt on JP2 must be

placed between pins 1 and 2 (factory default placement).

U s i n g  t h e  On -b o a r d  + 5  V D C  S u p p l y

The on-board +5 VDC can be used to power the logic circuitry by positioning

the shunt on jumper JP2 between pins 2 and 3 (See figure 2.1.5).

Note that if this method is used, optical isolation is defeated and any electrical

noise on the logic inputs will be coupled onto the driver output, i.e. noise on

the step clock input will cause the motor to run rough.

Figure 2.1.5: Powering the Opto-couplers using the On-board +5 VDC

1

1

2

2

3

3

J
P

2

Opto-couplers Powered By
External +5 To +24 VDC.

Opto-couplers Powered By
On-board +5 VDC.

Position Mode

Table 2.1.6: Jumper JP2 Shunt Placement Options

NOTE: If the on-board +5 Volts is used to power the

logic circuitry, Optical Isolation will be defeated.

O
P

T
O

/+
5
V

O
P

T
O

/+
5

V

If the on-board +5V is used
to power the opto-couplers,
the jumper must be placed
between pins 2 and 3.

PIN 1
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1

1

2

2

3

3

J
P

1 Driver in Full Step Mode.

Driver in Half Step Mode.

Position Mode

H a l f / F u l l  S t e p  S e l e c t i o n

Half or full step mode is selected by the position of jumper JP1. See Section

1.4: Theory of Operation, for an explanation of the modes.

F a u l t  P r o t e c t i o n  C i r c u i t r y / F a u l t  O u t p u t

The INT-462H adds phase to ground fault protection to the IB462H. If a

phase to ground fault is detected, the driver will set the fault output and the

red LED will illuminate.

In order to clear a fault condition, the power must be cycled or the RESET

input toggled.

F a u l t  Ou t p u t

The INT-462 buffers the fault output signal through an open drain N-channel

FET. The signal at the terminal strip is inverted, thus it is active when in a

logic LOW state.  See Table 2.1.2 of this section for the electrical characteris-

tics of this output.

Table 2.1.7: Jumper JP1 Shunt Placement Options

Figure 2.1.6: Jumper JP1 Showing Full Step Mode Selected

F/H
F/H

PIN 1

JP1
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L E D  I n d i c a t o r s

Gr e e n

The green LED  is powered by the on-board +5V supply and indicates a

“power on” condition when illuminated.

R e d

The red LED is controlled by the fault protection circuitry on the INT-462H.

If the red LED is illuminated, remove power and check for a system fault.

Verify that the current adjust resistor is in place and the correct value. A fault

condition can only be cleared by cycling power or toggling the RESET input

at Pin 11 of the terminal strip.

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

Figure 2.1.7 illustrates the connections required to operate the INT-462/IB462H

Interface board/driver combination.

Figure 2.1.7: Minimum Required Connections

Direction

Step Clock

� A

� B

� B

� A

Output Current Adjustment
Resistor (See Table A.4)

Shown using the on-board
+5V for opto supply, ENOFF
mode for current reduction.
Driver in Full Step mode.

ENOFF/ENON

PIN 1

+12 to +40
VDC Supply

OPTO/+5V
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S e c t i o n  2 . 2

Th e   OS C-4 6 2 H  V a r ia b le  S p e e d
Con t r o l

S e c t io n  Ove r vie w

The purpose of this appendix is to aquaint the user with the OSC-462H variable

speed control optional add-on for the IB462H driver hybrid. Covered are:

OSC-462H Features

OSC-462H Specifications

Installation and Wiring

The Analog Speed Control Configuration Utility

Configuring the OSC-462H

Application Example

OS C -4 6 2 H  F e a t u r e s

The OSC-462H Analog Speed Control

Interface Board offers the system designer

the capability of adding low cost,

intelligent velocity control to the function-

ality of the IB462H Half/Full Step Hybrid

motor driver. The IB462H plugs easily into

a 21 pin receptacle on the bottom-side of

the interface board.

The OSC-462H features a tunable digital

oscillator for accurate velocity control.

This oscillator has an output frequency range of 0 - 60 kilohertz. The output

frequency of the oscillator will vary with the level of the 0 to +5 volt speed

control input.

The speed control board has 10 setup parameters which are configured using

an included software utility. This utility enables the user to communicate to the

OSC-462H via its Serial Peripheral Interface (SPI) to set up the operational

parameters.

The OSC-462H is powered by a single +12 to +40 VDC power supply, which

will also provide power to the IB462H driver.

The OSC-462H may be configured to be used with a joystick or as a linear

velocity device. A joystick or potentiometer is connected between the on-board

+5 VDC output and the speed control input.  The joystick center position may

then be set using the configuration utility to the desired position, which will be

seen by the OSC-462H as a zero reference position. Moving the joystick will

then control the axis speed and direction.

To use velocity mode, a 10 kOhm potentiometer or 0 to +5 VDC reference

voltage is used to control the axis velocity and the center position is set to 0.
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The velocity will vary between a user configured initial velocity and a

maximum velocity with voltage level applied to the input. Axis direction is

controlled by the direction input.

In addition to this powerful array of features, the OSC-462H has buffered step

clock and direction outputs to facilitate cascading of drives. These outputs will

follow the primary step clock and direction outputs of the speed control board.

Interface wiring is accomplished using a convenient 15 pin removable screw

terminal (P1). The parameter setup cable simply plugs into the 10 pin IDC

header (P3) and your PC parallel port.

The OSC-462H allows for a simple, cost effective solution in applications

requiring variable velocity or joystick control.

The OSC-462H features:

Digital oscillator for accurate speed control.

Low cost.

Extremely compact (2.54 x 1.69 x 1.02 inches)(64 x 43 x 26 mm).

May be configured for Joystick and Velocity operation.

0 to +5 VDC speed control input.

Step clock & direction outputs for cascading multiple drives.

Single supply.

Included graphical user interface (GUI) for parameter setup.

Serial Peripheral Interface (SPI) communications interface.

15 pin removable screw terminal interface.

Optional Mounting L-Bracket (MB-21).

Figure 2.2.1: OSC-462H Dimensional Information

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

OS C -4 6 2 H  S p e c i f i c a t io n s
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scitsiretcarahClacirtcelEH264-CSO

noitacificepS noitidnoCtseT niM pyT xaM tinU

egatloVtupnIlortnoCdeepS 0 5 V

noituloseRD/A 01 stiB

retemoitnetoPlortnoCdeepS

ecnatsiseR
01 kΩ

)V+(egatloVtupnI 21 04 V

tnerruCtuptuOesahP )revirDH264BI(esahPreP 2 A

egatloVtupnIleveLwoL
dnanoitceriD,tratS/potS

kcolCpetS
5.0- 5.1 V

egatloVtupnIleveLhgiH
dnanoitceriD,tratS/potS

kcolCpetS
0.3 5.5 V

egatloVtupnIleveLwoL elbanE 5.0 56.1 V

egatloVtupnIleveLhgiH elbanE 58.3 5.5 V

ecnatsiseRpu-lluPtupnI
dnanoitceriD,tratS/potS

kcolCpetS
53 021 kΩ

ecnatsiseRpu-lluPtupnI elbanE 99.4 kΩ

egatloVecruoS-niarDtuptuO
kcolCpetSdnanoitceriD

stuptuO
08 V

tnerruCniarDtuptuO
kcolCpetSdnanoitceriD

stuptuO
021 Am

ecnatsiseR-nOecruoS-niarD Am021=tnerruCniarD 6 Ω

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

Table 2.2.2: OSC-462H Electrical Specifications

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

)°C(snoitacificepSlamrehT264-CS

noitacificepS tinU

erutarepmeTtneibmA C°05+ot0

erutarepmeTegarotS C°521+ot04-

erutarepmeTetalPmumixaM C°07

Table 2.2.1: OSC-462H Thermal Specifications
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P i n  A s s i g n m e n t  a n d  D e s c r i p t i o n

Figure 2.2.2: OSC-462H Connector P1 Pin Configuration

Table 2.2.3: OSC-462H Connector P1 Pin Assignment and Description

P
3

P
1Phase A - Pin 1

Phase A - Pin 2

+V (+12 to +40VDC) - Pin 3

Power Ground - Pin 4

Phase B - Pin 5

Phase B - Pin 6

+5VDC Output - Pin 7

+5VDC Ground - Pin 8

0 to +5VDC Analog Input - Pin 9

Enable - Pin 10

Step Clock Input - Pin 11

Direction Input - Pin 12

Start Input - Pin 13

Direction Output - Pin 14

Step Clock Output - Pin 15

lanimreTwercSelbaevomeRnoitisoP51-1P

noitpircseDdnAtnemngissAniP

#niP noitcnuF noitpircseD

1 AesahP .rotomgnippetsehtfoAesahP

2 AesahP .rotomgnippetsehtfoAesahP

3 )CDV04ot21+(V+ .tupniylppusrewopdetalugernuCDV04+ot21+

4 dnuorGrewoP .)nruter(dnuorgylppusrewoP

5 BesahP .rotomgnippetsehtfoBesahP

6 BesahP .rotomgnippetsehtfoBesahP

7 tuptuOCDV5+ k01(tuptuoCDV5+ Ω .)dnelangisretemoitnetop

8 dnuorGcigoL k01dnuorGV5+ Ω .)dnednuorgretemoitnetop

9 tupnIlortnoCdeepS
k01(tupnilortnocyticolevCDV5+ot0 Ω retemoitnetop

.)repiw

01 tupnIelbanE .tupnielbanerevirdHGIHevitcA

11 tupnIkcolCpetS .CDV5+otpu-dellupyllanretnI.tupnikcolcpetS

21 tupnInoitceriD

situpnisihtfonoitcnufehT.tupninoitceridWCC/WC

EDOMehtybdeificepsedomehtnotnadneped

.CDV5+otpu-dellupyllanretnI.noitcurtsni

31 tupnItratS/potS

petslanretniehtselggottupnItratS/potSWOLevitcA

deificepssitupnisihtfonoitcnufehT.rotareneglcolc

otpu-dellupyllanretnI.noitcurtsniEDOMehtyb

.CDV5+

41 tuptuOnoitceriD .tuptuonoitceriddereffuB

51 tuptuOkcolCpetS .tuptuokcolcpetsdereffuB
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redaeHCDIniP01-3P

noitpircseDdnAtnemngissAniP

#niP noitcnuF noitpircseD

1 C/N tcennoCoN

2 C/N tcennoCoN

3 C/N tcennoCoN

4 SC tceleSpihC

5 DNG .dnuorgsnoitacinummoC

6 C/N tcennoCoN

7 ISOM nIevalS/tuOretsaM

8 KLC kcolCpetS

9 C/N tcennoCoN

01 OSIM tuOevalS/nIretsaM

P3 PIN CONFIGURATION
(Unmarked Pins are N/C)

Pin 1

Master Out / Slave In - Pin 7

Ground - Pin 5

Pin 4 - Chip Select

Pin 8 - Clock

Pin 10 - Master In / Slave Out

Figure 2.2.3: Connector P3 Pin Configuration

Table 2.2.4: Connector P3 Pin Assignment and Description

NOTE: See IB462H Operating Instructions for IB462H pin

configuration and specifications!

M o u n t in g  t h e  OS C -4 6 2 H

The OSC-462H/IB462H must be mounted to a heat sink in order to maintain a

rear plate temperature of less than 70°C on the IB462H driver.

The first installation step is to insert your IB462H into the OSC-462H P2

connector located on the bottom side of the OSC-462H board. When inserting,

the rear plate will be facing away from the OSC-462H PCB (Figure 2.2.4).

The second step is to mount the IB462H/OSC-462H assembly to a heat sink

plate (Figure 2.2.5). Included with your IB462H driver is the thermal isolating

pad TI-462H. This isolating pad MUST be positioned between the IB462H

NOTE: Recommended Parameter Setup Cable:

IMS Part # OSC-CC100-000
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IB462H

OSC-462H

IB462H Rear Plate
(Heat Sink Side)

rear plate and the heat sink surface! See Section 1.2 of this document for

thermal specifications and warnings. For additional mounting configurations,

an L-gracket is also available as an option.

Figure 2.2.5: Mounting the IB462H/OSC-462H Assembly

Figure 2.2.4: Inserting the IB462H into the OSC-462H

#6 Stainless Machine Screw

#6 Stainless Lock Washer

TI-462H Thermal Pad
ESSENTIAL!

#6 X 32 Tapped (2 PL)

Heat Sink

#6 Stainless Flat Washer

IB462H Driver

OSC-462H

NOTE: The #6 Mounting Screw Torque is 5.0 to 7.0 lb-in.

(0.6 to 0.8 N-m)

WARNING: The Heat Sink mounting surface must be

smooth, flat, and free from burrs, protrusions, cuttings, or

other foreign objects.
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OS C -4 6 2 H  W i r in g  a n d  C o n n e c t io n s

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

P 1 :  P o w e r ,  M o t o r ,  C o n t r o l  S i g n a l s

The OSC-462H uses a removeable 15 pin screw terminal for wiring connec-

tion. The following wiring practices are recommended when connecting to the

OSC-462H:

Wire Size: 18 - 26 AWG

Strip Length: 0.197” (5mm)

Screw Torque: 3.0 lb-in (0.33 N-m)

P 3 :  S P I  C o m m u n i c a t i o n s

The SPI communications connector uses a 10 pin IDC header. The recom-

mended method of connecting to this connector is the Parameter Setup Cable

MX-CC300-000.

P o w e r  a n d  M o t o r  C o n n e c t io n  a n d
S p e c i f i c a t io n s

M o t o r  P o w e r / Gr o u n d  ( + V  -  P i n  3 ,  GN D  -  P i n  4 )

Motor power for the OSC-462H/IB462H assembly will have the same

recommended specifications as found in Section 1.5: Power Supply

Requirements of this document.

PIN 4 - CS

GND - PIN 5

MOSI - PIN 7

PIN 8 - CLOCK

PIN 10 - MISO

2

3

415

19

10 Pin IDC Header

OSC-462H

DB-25

Standard PC Parallel Port

Figure 2.2.6: Connecting the SPI Interface
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The power supply ground will be connected to Pin 4 (GND) and the DC

output to Pin 3 (+V). See the Minimum Required Connections figure in this

appendix for a connection diagram.

S t e p p in g  M ot or  ( Ø A  - P in s  1  &  2 ,  Ø B  - P in s  5  &  6 )

Motor selection for the OSC-462H/IB462H will have the same recommended

specifications as found in Section 1.6: Motor Requirements of this document.

See the Minimum Required Connections figure in this appendix for a connec-

tion diagram.

I n p u t  C o n n e c t i o n s

S p e e d  C o n t r o l  I n p u t  ( P i n  9 )

The Speed Control input is the input by which the internal step clock fre-

quency, hence the velocity of the axis, is controlled.

This 0 - 5 volt analog input will typically be interfaced using a 10kΩ potenti-

ometer as illustrated in Figure 2.2.7, a joystick wiper or by a 0 to 5V (4 - 20

mA) analog output. If a constant velocity is desired, the speed control input

can be connected directly to the +5VDC output and the desired velocity set

using the VM parameter. When at 0 volts + DB (value of the potentiometer

deadband parameter) the step clock frequency will be at the value specified by

the initial velocity (VI) parameter. When at FS (the value specified by the full

scale parameter), it will be at the value specified by the maximum velocity

(VM) parameter. See Setting the Initial/Maximum Velocity, for more details.

R e c o m m e n d e d  P o t e n t i o m e t e r

Bourns 53AAA-B28-B15. This is available from Digikey (P/N

53AAA-B28-B15-ND) and Newark Electronics (Stock No.

90F6563).

En a b l e  I n p u t  ( P i n  1 0 )

The enable input is internally pulled-up to +5VDC through a 4.99kΩ resistor.

When HIGH, or disconnected, the driver outputs are enabled. A LOW will

disable the driver outputs. This input is independent of the step clock input.

This input may be connected by means of a switch between the input (Pin 10)

and logic ground (Pin 8) or a sinking output.

Figure 2.2.7: Interfacing  the Speed Control Input with a Potentiometer
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WARNING! It is not the design intent of the +5VDC

output to supply power to external loads! This voltage

output is only to be used to supply voltage to the

internal circuitry of the OSC-462H/IB462H assembly

and the speed control input!

NOTE: The physical direction of the motor with respect to

the direction input will depend upon the connection of the

motor windings.

NOTE: The Stop/Start input must be in the stopped position

(logic HIGH) in order to use an external step clock to index

the motor.

S t e p  C l o c k  ( P i n  1 1 )

The Step Clock input is internally pulled-up to +5VDC through a 4.99kΩ
resistor. This input would be used if an external 0 - 40kHz clock input is being

used as a motion clock for the IB462H. This input will increment the motor

only if the /Start input is in a logic HIGH (internal oscillator stopped) state.

The Direction input will function normally.

D i r e c t i o n  ( P i n  -  1 2 )

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

4.99kΩ resistor.

This input may be connected by means of a switch between the input (Pin 12)

and logic ground (Pin 8) or a sinking output.

/ S t a r t  ( P i n  1 3 )

The Stop/Start input is internally pulled-up to +5VDC through a 4.99kΩ
resistor. When in a logic HIGH, or disconnected, state the internal step clock

generator will be off. Connecting this input to logic ground (pin 8) or a sinking

output in a LOW state will enable the internal step clock oscillator.

This input may be controlled by means of  a switch between the input (pin 13)

and logic ground (pin 8) or a sinking output.

O u t p u t  C o n n e c t i o n s

+ 5 V D C  Ou t p u t  ( P i n  7 )

The +5VDC output is to be connected to the signal end of the 10kΩ potenti-

ometer used to control velocity only.

D i r e c t i o n  Ou t p u t  ( P i n  1 4 )

The Direction output is buffered through an open-drain N-channel FET. This

output will follow the direction input.
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Table 2.2.5: OSC-462H Required Connections

S t e p  C l o c k  I n p u t  ( P i n  1 5 )

The Step Clock output is buffered through an open-drain N-channel FET. This

output will follow the step clock signal.

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

The following connections illustrated in Table 2.2.5 and Figure 2.2.8 are

required to operate the OSC-462H/IB462H assembly.

snoitcennoCderiuqeRH264-CSO

lanimreTwercSniP51-1P

#niP noitcnuF noitpircseD

1 AesahP .rotomgnippetsehtfoAesahP

2 AesahP .rotomgnippetsehtfoAesahP

3 )CDV04ot21+(V+ .tupniylppusrewopdetalugernuCDV04+ot21+

4 dnuorGrewoP .)nruter(dnuorgylppusrewoP

5 BesahP .rotomgnippetsehtfoBesahP

6 BesahP .rotomgnippetsehtfoBesahP

7 tuptuOCDV5+ k01(tuptuoCDV5+ Ω .)dnelangisretemoitnetop

8 dnuorGcigoL k01(dnuorgV5+ Ω .)dnednuorgretemoitnetop

9 tupnIlortnoCdeepS
k01(tupnilortnocyticolevCDV5+ot0 Ω retemoitnetop

.)repiw

21 tupnInoitceriD
otpu-dellupyllanretnI.tupninoitceridWCC/WC

.CDV5+

31 tupnItratS
kcolcpetslanretniehtselbanetupnitratSWOLevitcA

.CDV5+otpu-dellupyllanretnI.rotareneg

redaeHCDIniP01-3P

4 SC .tceleSpihC

5 DNG .dnuorG

7 ISOM .nIevalS/tuOretsaM

8 KLC .kcolC

01 OSIM .tuOevalS/nIretsaM
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C o n f ig u r in g  T h e  OS C -4 6 2 H

U s i n g  t h e  C o n f i g u r a t i o n  U t i l i t y

The IMS Analog Speed Control Configuration Utility is an easy to install and

use software program. Use of this utility is required in order to configure the

OSC-462H. It is included on the CD that ships with the OSC-462H or is

available for download at www.imshome.com. This utility features the

following:

Easy installation.

Ease of use via single screen interface.

Automatic communication configuration.

Will not allow out-of-range values to be set.

Tool-tips display valid range settings for each option.

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

To install and use the configuration utility a Pentium class or higher PC running

Windows 98, NT 4.0 or 2000 is required. The installation procedure is:

1] Place the CD in your CD-ROM drive, the 3.5” CD will work in any
horizontally mounted tray type drive.

2] On the Start Menu, click, “Start>Run”.

3] Type the following into the text box: X:\OSC462\Setup.exe (Replace
the “X” with the letter which designates your CD-ROM drive).

4] Follow the on-screen prompts to complete the installation.

S t a r t -u p

Select “Start>Programs>Analog Speed Control>Analog Speed Control”. The

Configuration Utility will automatically scan your LPT ports for the connected

OSC-462H/IB462H assembly and configure communications.

Figure 2.2.9:OSC-462H Configuration Utility Screen
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Table 2.2.6: OSC-462H Parameter Summary

C o n f ig u r a t io n  P a r a m e t e r s  Exp l a in e d

There are 10 configuration parameters for the OSC-462H. Parameter settings

are automatically saved to memory when the “SET” button is clicked on the

Configuration Utility screen.

Table 2.2.6 summarizes the parameters and their function, range, units and

default setting.

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

The ACCL parameter sets the acceleration and deceleration in steps per

second2. If the IB462H is in half step mode (STEP=H) the acceleration/

deceleration will be in half steps per second2. If in full step mode (STEP=F)

then the units for ACCL will be in full steps per second2.

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

The parameter sets the center position of the joystick. It can be set by two

methods. Using method one the user will manually enter a value between 0

(default) and 1022 into the parameter box. This count will represent the

voltage that the OSC-462H will interpret as the zero-reference position. Any

NOTE: It is only possible to configure the OSC-462H when

the /Start input is in the “Stopped” state!

The connection status and port are displayed at the bottom of the configura-

tion screen (See Figure 2.2.8).

sretemaraPH264-CSO

retemaraP noitcnuF egnaR stinU tluafeD

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

C noitisoPretneCkcitsyoJ
2201ot0

)599.4ot500.0(

stnuoC

)stloV(

0

)000.0(

BD dnabdaeDkcitsyoJ/retemoitnetoP
552ot0

)542.1ot000.0(

stnuoC

)stloV(

1

)500.0(

SF
ehtfoelacSlluF

kcitsyoJ/retemoitnetoP

3201ot1

)599.4ot500.0(

stnuoC

)stloV(

3201

)599.4(

CHM tnerruCgnidloHrotoM 001-0 tnecreP 5

CRM tnerruCnuRrotoM 001-1 tnecreP 52

EGNAR gnitteSegnaRMV/IV 8-1 - 3

PETS tceleSnoitarepOpetSlluF/flaH FroH - H

IV yticoleVlaitinI 00006-1 .ces/spetS 008

MV yticoleVmumixaM 00006-1 .ces/spetS 00002
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voltage seen on the speed control input will accelerate from 0 to the maximum

set velocity. See the setup procedure located in “Setting the Configuration

Parameters”, the next sub-section of this document.

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

The DB parameter sets the deadband of the potentiometer. The range for this

parameter is a relative term as the actual deadband value is based upon the

settings of the VI and VM parameters. The deadband is the amount of

deflection seen on the potentiometer until the velocity is changed. With DB=1

it is possible that the motor will oscillate between two velocities. This can be

eliminated by setting the deadband to a higher value.

Note that when the voltage seen at the speed control input is ≤ 0.005V, the

step clock output of the oscillator will be 0. When the potentiometer or

joystick deflects to the level specified by the DB parameter the axis will start

to accelerate, beginning at the velocity specified by the VI, or initial velocity

parameter.

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

The full scale parameter sets the deflection of the potentiometer or joystick.

While the min/max range of the speed control input is 0 to 1023 counts (0.005

to 4.995 volts) (0 counts = no motion, 1023 counts = max velocity, or VM) the

user has the option of setting the full scale to a different value. For instance,

setting FS=500 counts (2.411 volts) will cause the OSC-462’s oscillator to

output the appropriate step clock frequency set for VM when the voltage on

the speed control input is 2.441V.

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

The MHC parameter sets the motor holding current as a percentage of the full

output current of the driver. If the hold current is set to 0, the output circuitry

of the driver will disable when the hold current setting becomes active.

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

pulse.

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

The Motor Run Current (MRC) parameter sets the motor run current to a

percentage of the full output current of the driver.

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

NOTE: In order to acheive the maximum set velocity (VM)

on both sides of the joystick center position, the “C”

parameter must be set  between 500 and 900 counts (2.441

and 4.395 volts).

USAGE NOTE: If the motor oscillates between two

velocities, increase the potentiometer deadband to a higher

value. This will add coarseness to the pot and eliminate the

oscillation.
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The RANGE parameter specifies the maximum ranges available for the initial

velocity (VI) and the maximum velocity (VM). When the range is set to a

value, the VI and VM parameters will automatically default to the value

specified by the range setting. The value of VI and VM can then be set within

the range specified by RANGE. Table 2.2.7 illustrates the range settings.

H a l f / F u l l  S t e p  M o d e  ( S T EP )

The STEP parameter specifies the mode of operation for the IB462H, either

half step or full step.

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

The VI parameter establishes the initial velocity of the controlled axis in steps

per second. The setting of this parameter represents the slowest speed the

motor will turn. This is the velocity of the axis when the voltage on the speed

control input = 0V. The valid settings for VI is dependent on the RANGE

setting.

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

The VM parameter establishes the maximum velocity of the controlled axis in

steps per second. The setting of this parameter represents the highest speed

that the motor will turn. This is the velocity of the axis when the voltage on

the speed control input = 5V. The valid setting for VM is dependent on the

RANGE setting.

S e t t in g  t h e  C o n f ig u r a t io n  P a r a m e t e r s

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

necessary:

The Parameter Setup Cable (MX-CC300-000) or equivalent must
be connected between your PC Parallel (Printer) Port and

the 10 pin IDC connector (P3) on the OSC-
462H.

The Analog Speed Control configuration utility must be installed and
operating on your PC. Correct connection of the device and
operation of the software will be indicated by a “Connected -

LPTx” message at the bottom of the configurator screen.

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

Table 2.2.7: RANGE Parameter Values

sgnitteSretemaraPegnaR

egnaR 1 2 3 4 5 6 7 8

IV 002 001 05 02 01 5 2 1

MV 000001 00005 00052 00001 0005 0052 0001 005
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Figure 2.2.10:OSC-462H Configuration Utility Screen

S e t t i n g  t h e  O S C - 4 6 2 H  U p  F o r  V e l o c i t y

When operating as a velocity device the OSC-462H will output step clock pulses to the

IB462H driver. The initial and maximum frequency of these pulses, and the rate which

they accelerate between these values is established by the following four parameters:

1] Initial Velocity (VI)

2] Maximum Velocity (VM)

3] Acceleration (ACCL)

4] Velocity Range (RANGE)

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

the IB462H manual and the documentation from your motor’s manufacturer for

information on determining the output current

When using the OSC-462H in this fashion the settings for FS, C and DB will likely be

left in their default state. These three parameters may be displayed as either counts or

volts. The displayed value is changed by clicking the “Cts” to the right of the

parameter’s text box. It may be changed from volts back to counts by clicking “volts”.

If the motor oscillates between frequencies, increase the potentiometer deadband (DB).

If desired these may be changed. For example: Setting the FS parameter to 511 would

configure the OSC-462H such that it will be at maximum velocity when the

potentiometer is at 1/2 of its full deflection.

Test the settings by pulling the Stop/Start input to ground by means of a switch or

sinking output. Turn the potentiometer between its stops, the motor should accelerate

and decelerate between the VI and VM settings. Note that there will be no motion at the

zero reference point of the potentiometer. The motion will not start until the speed

control input sees the voltage equivalent of 0 + DB.

Fine-tune the ACCL, VI, VM and RANGE settings to the requirements of your

application. Clicking the “Set” button saves the parameter settings to nonvolatile

memory.
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S e t t i n g  t h e  O S C - 4 6 2 H  a s  a  J o y s t i c k
I n t e r f a c e

When operating as a joystick interface it is necessary that the joystick be calibrated.

First, a joystick center position must be established, as well as the full scale range of the

joystick in two directions. The following steps outline the joystick calibration

procedures.

1] With the joystick in the center position, click “Analog>Initialize” on the

    menu bar.

2] Move the joystick to its full scale position, first in the max direction, then in

   the min direction. Re-center the joystick.

3] Click the “Accept” button.

4] Set the other parameters to the desired value.

5] Click the “Set” button to save the parameter settings to the OSC-462H NVM.

Figure 2.2.11: Intitialization Mode
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A p p l ic a t io n  Exa m p l e  # 1 :  S a m p l e  C o n n e c t io n
a n d  Ext e r n a l  S t e p / D i r e c t io n

This application example shows the OSC-462H/IB462H connected to an

external step clock/direction source, in this case a LYNX Control Module.

The IB462H’s motion can be controlled by the LYNX, or third party motion

controller with TTL or sinking (NPN) outputs. The OSC-462H responds to

step clock and direction inputs when the /Start input is left N/C.

This same configuration applies if the OSC-462H is being used as a joystick

interface. The joystick connects the same as the potentiometer.

LYNX
Control Module

DC
Power
Supply

OSC-462H

+VDC

GND

+VDC +V

PWR GND

DIR IN

SCLK IN

GND

DIR+

SCLK+

P1:3

P1:4

P1:12

P1:11

P2:2

P2:4

P1:7

P1:8

P1:9

+5 VDC Out

Logic GND

Speed Input

10 k Pot�

Start Input
P1:13

Line

Neutral

SPST Switch

Figure 2.2.12: OSC-462H Application Example #1
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A p p l ic a t io n  Exa m p l e  # 2 :  S a m p l e  C o n n e c t io n
o f  OS C -4 6 2  t o  A d d i t io n a l  H a l f / F u l l  S t e p
D r ive r

This application sample shows a secondary IB series drive, such as an IB463

or IB1010, cascaded off of the OSC-462H step clock and direction outputs.

Connected in this fashion the secondary driver will “follow” the primary drive,

the IB462H.

+5 VDC
Power
Supply

OSC-462H IB Series Driver
with OPT-140

Mounted

+VDC

GND

+5VDC

Logic GND

SCLK IN

CW/CCW

GND

Step Clock
Output

Direction
Output

Pin 7

Pin 2

Pin 5

Pin 6

P1:15

P1:14

P1:7

P1:8

P1:9

+5 VDC Out

Logic GND

Speed Input

10 k Pot�

Start Input
P1:13

Line

Neutral

SPST Switch

Enable
Pin 1

H/F*

* Connect H/F input for
Half Step, leave floating
for Full Step.

Figure 2.2.13: OSC-462H Application Example #2



T W EN T Y-F OU R  M ON T H  L I M I T ED
W A R R A N T Y

Intelligent Motion Systems, Inc., warrants its products against defects in

materials and workmanship for a period of 24 months from receipt by the

end-user. During the warranty period, IMS will either, at its option, repair or

replace products which prove to be defective.

EXCLUSION S

The above warranty shall not apply to defects resulting from: improper or

inadequate handling by customer; improper or inadequate customer wiring;

unauthorized modification or misuse; or operation outside of the electrical

and/or environmental specifications for the product.

OBTAIN IN G W ARRAN TY SERVICE

To obtain warranty service, a returned material authorization number (RMA)

must be obtained from customer service at (860) 295-6102 before returning

product for service. Customer shall prepay shipping charges for products

returned to IMS for warranty service and IMS shall pay for return of

products to customer. However, customer shall pay all shipping charges,

duties, and taxes for products returned to IMS from another country.

W ARRAN TY LIM ITATION S

IMS makes no other warranty, either expressed or implied, with respect to the

product. IMS specifically disclaims the implied warranties of merchantability

and fitness for a particular purpose. Some jurisdictions do not allow limita-

tions on how long an implied warranty lasts, so the above limitation or

exclusion may not apply to you. However, any implied warranty of merchant-

ability or fitness is limited to the 24 month duration of this written warranty.

EX CLU SIVE REM ED IES

If your product should fail during the warranty period, call customer service

at (860) 295-6102 to obtain a returned material authorization number (RMA)

before returning product for service. Please include a written description of

the problem along with contact name and address. Send failed product to:

Intelligent Motion Systems, Inc., 370 N. Main St., Marlborough, Connecticut

06447. Also enclose information regarding the circumstances prior to product

failure.
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