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A SAFETY WARNING

High-pafarmmance madion cortnol equipmemn is canable ol preduding rpid movement and very high larces.

IInexpectad Moo May HCCUr eepegiginy dunng 1he cevelapren of contraller programs. MEVER iouch
machingry driven by B SlAppar or SErvo Mobor unless you are abECluleky Canain thal it is safa to oo 0.

High volapes gxlst wrindn enciased AN, O rack Sy21am backpdamss [molharsaams) and gn transiemmer
erminals  Awid comact with these areas and reler serviclng 1o qualified persconel.




Important User Information

To ensure that the equipment described in this user guide, as weil as ail the eguipment connected 1o and useg
with it, operates satistactodily and salely, all applicable local and nationai codes that apply to instatiing and
oparating the equipment must be followed. Since codes can vary geographically and can change with lime, 1t is
the user's responsibility 1o identily and comply with the apphcable standards and codes. WARNING: Failure o
compily with applicable codes and standards can result in damage 10 equipment andior Senous injury to
personnel.

Personnel who are o install and operate the equipmert should study 1his user guide and alt referenced
documentation prigr 1o instaliation andsor operation of the eguipment.

tn no event will the provider of the equipment be fiable for any incidental, consequential, or special damages of
any kind or nature whatsoever, Including but not limited to lost protits arising from or in any way connecled with
the use of this user guide or the eguipment,

© Digiplan Division of Parker Hannifin pic, 1991
— All Righis Reserved -

The information in ihis user guide, inciuding any apparatus, methods, techniques, and concepts described
herain, are the propnetary property of Parker Digiplan or its licensers, and may nol be copied, disclosed, or used
for any purpose not expressly authorised by the owner thereof.

Since Parker Digiplan constantly strives to improve all of its products, we reserve the right to change this user
guide and equipment mentioned therein at any time without notice.
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User Guide Change Summary

The foltowing is a summary of the primary changes to this user
guide since the last version was released. This user guide, version
1600.131.02, suparsedes version 1600.131.01.

When a user guide is updated, the new or changed text is
differentiated with a change bar in the ouiside margin {this
paragraph is an example). If an entire chapter is changed, the
¢hange bar is located on the outside margin of the chapter titl,

Extensive changes have been made to Chapters 1, 2 and 3 to
accommodate the new issue software.
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How to Use
this Guide

Assumptions

Caonients of this
User Guide

Chapter 1:
Introduction

Chapter 2: Getting
Started

Chapter 3:
Instaliation

Chapter 4.
Application Design

Chapter 5: System
Specificalions

Chapter 6:
Maintenance &
Trouble-shooting

Thes user guide is designed to help you install. develap, and
maintain your system. E£ach cnapier begins with a kst of specific
objectives that snould be met after you have read the chapter. This

section is intended to help you find and use the information in this
user guide.

This user guide assumes that you have a fundamental
understanding of the following:

+ Basic electronics concepts (voltage, switches, current, resistors,
etc.}

*+ Basic motion control concepts {torgue, velocity, distance, etc.)

With this basic leve! of understanding, you will be abie to effectivaly
use this user guide to install, develop, and maintain your system.

This user guide contains the following information:

This chapter provides a description of the product and a brief
account of its specific teatures.

This chapter contains a detailed list of items you should have
received with your MC20 indexer system shipment. It will heip you
become familhar with the system and ensure that each compaonent
functions properly. In this chapter, you will perform a prefiminary
configuration of the system.

This chapter provides instructions for you 10 properiy mount the
system and make all electrical connections. Upon compietion of
this chapter, your system sheuld be completely configured,
installed, tested, and ready to perform basic operations.

Understanding the application considerations and system
configuration and operaticn instructions discussed in this chapter

will help you customize the system to meet your application's
needs.

This chapter is a guick-reference for system specifications.

This chapter describes recommended system maintenance and

troubleshooting procadures. It also provides methods for isolating
and resolving hardware problems.

Installation
Proc_ess
Overview

To ensure trouble-free operation, you should pay special atiention
{6 the following:
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Installation
Recommendations

+ The envirenment in which the MC20 indexer system will operate
= The system layout and mounting
= The wiring and grounding practices used

These recommendations are intended to help you easily and safely
integrate the MC20 indexer system into your equipment. Industrial
environments often contain conditions that may adversely affect
soiid state equipment. Electrical noise or atmospharic
contamination may alse affect the MC20 indexer systam.

Before you attempt to install this product, you should complete the
following steps:

1. Review this entire user guide. Become familiar with its contents
s0 that you can quickly find the infarmation you need.

2. Develop a basic understanding of all system compenents, their
functions, and interrelationships.

3. Complete the basic system configuration and wiring instructions
provided in Chapter 2, Getting Started. This is a preliminary
configuration, not a permanent instalfation, intended to be set
up in a bench-top environment.

4. Perform as many basic functions as you can with the prefiminary
configuration. You can perform this task only if you have
reviewed the entire user guide. You should try to simulate the
task{s) that you expect to perform when you permanentiy install
your system. However, do not attach a load at this time. This
will give you a realistic preview of what to expect from the
complete configuration,

5. After you have tested all of the system's functions and used or
become familiar with all of the system’s features, carefully read
Chapter 3, Instalfation.

6. After you have read Chapter 3 and clearly understand what
must be done to properly instali the system, you should begin
the installation process. Proceed in a linear manner: do not
deviate from the sequence or installation metheds provided.

7. Before you begin to customize your system, check all of the
system functions and features {0 ensure that you have
completed the instaliation process correctly.

The successtul completion of these steps will prevent subsequent
perfermance problems and aliow you to isolate and rescive any
potential system difficulties before they afiect your system's
operation.
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¢ 9 Chapter 1. INTRODUCTION
Developing Your Betore you attempt 10 develop and implement your application, you | ap er i.
Applicaticn should consider the tollowing: ‘ toN)
+ Recognize and clarify your application's requirements. Clearly | Chapter The infermation in this chapter will enable you to understand the
define what you expect the system to do. ‘ i Objective preduct's basic functions & features.
= Follow the guidelines and instructions outlined in this user guide,
. . K L
Do not skip any steps or procedures. Proper installation and ¢ Product The MC20 Keypad indexer is a contro! input interface for two axes
'mFJ|9!I'zf}né%ﬁo‘g:%?o%ifgzgfiiggly it ali procedures are | ’ Description of stepper motors. Commands and their associated parameters are
compleied | u . ‘ LI entered on the front panel keypad and displayed on a 2-line, 24-
| character, LCD display.

Conventions To help you understand and use this user guide eftectively, the &' 9 The MC20 unit occupies a front panel area 3U (5.25" high x 28HP
conventions used throughout the guide are expiained in this l {5.8"} wide. The unit is design to be inserted inte a standard 3U
sactian, ‘ " ) Eurorack or mounted on the tront or rear panel of a cabinet. All

| drive and user I/O connectors are located on the unit's back panel.
warnings & Wamir_tg and caution notes alert you to possible d_angs_ers that may ‘ .

Cauticns occur if you dlo not follow instructions correctly. S|‘tuat|lons that may l Theory of The MC20 indexer receives commands from the keypad. The
cause bodily méury are presented asdwarnm%_a Sm;‘atflonf, !&at may ‘ 3 Operation indexer then converts these commands or signais to step pulses
cause system gamage are presented as cautions. Refertaine and sends them to the drive(s}). These step pulses are coupled with
examples shown below. | a direction signal to control motor velocity, acceleration, diraction,

‘ ) and position. The drive converts the step pulses to varied motor
currents 1o controt the stepper motor's ratation and angular position.
WARNING ) : b ;
;&) The motor converts electrical pulses into discrete mechanical
Do not touch the motor immediately after it has been in use for ‘ metion {shaft rotation). Figure 1-1 is a functicnal block diagram of
an extended period of time. The unit will be hot. | the system's processes.
& 9
CAUTION | __ eeeE St -
System damage will occur if you power up the system ‘ 9 | oo™ | D DR;VE STEPPER
acton MOTGR X
improperly. G| 3 I | |
: [ICH [ |
| oo ouEs | s I

Direction Throughout this user guide, you will find references to clockwise ¢ 9 CaE=] vecton DR‘:.VE noTon ¥ 1
{CW, +) and counter-clockwise (CCW, -) rotation. The direction of l = — i
rotation is determined while facing the {lange-end of the rotary Qu 3 e
motor. | ﬁ Lt

Lmar WO IN
TOOL OUT
oot _ & 3 e
Related The following publications may be helpful resources: I o
Publications & 9 STanT
« Digiplan Motion Contro! Catalogue
{ + Schram, Peter {editor}. The Naticnal Electric Code Handbook i! 9
] itf i : i i ion : . . .
gggiiggg‘:fn)' Quincy, MA: National Fire Protect I Figure 1-1. Typical MC20 Indexer System Functional Block Diagram
s‘ ‘3 For a detailed description of stepper motor construction and
operation, refer to the Digiplan Motion Controf Catalogue.

“i
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d
|




2 MC20INDEXER USER SUIDE
MC20 Menu Figure 1-2 is the MC20 menu tiowchan, Being familiar with the
Structure menu structure will make it gasier for you 1o configure and operate
the MC20. As iilustrated, you can scan through the menu structure
using the Mode or Setup keys.
v 1
Conhigurauan (iof ehanging | .
: Gperaling parameters) _...'__."l Program Units & Besolution
¥ ] , ]
| Incremental indexing | : Accelaration rate
r ¥ ]
| Absolute indaxing ] | index spesd (velooity!
‘ [ ‘
iR ntinuous rn $
un mage {continuous runy il % | Jog s
— S @ !
L Batch indexin m = Home search spaed
r - T ¥
- =
| Go Home | ; g | Home crean speed
r 2 g 3
I— Zero absolule pasition | 2 8 -
SETUP Key T EH [ Limit pacelatauon
! ¥ Urits and Piiches : Matrix {Ru) | - Y
¥ | Tool ¢ycle delay
X Units and Pitches '
SETUP Key Aux. out [axis busypTook
- - ; n {end cycl
Lockout Distance & T Aegistration move —| in fend cylo)
Window Size j L
Y Aute Home XY
l Reg, distance & ¥
Baten Reg. L Save (slore parameters
: in mamory)
[ Axis |"__—‘ Sequanca mode  ——
- : - ! * Whila in the Conhguration mogde
r ! MenRu SIFUCIUre, ¥oU may axit io
| Distance | ne incremantal indexing meny
: at any ime by pressing MODE
¥ key.
| incramental or Absohne -|
L] F
[ N | =
l Repeat Cycle s
L e
Speed i ®
-
¥ &
Towl Cycle B E
| &
! i Time Delay i
' L)
; I Go Home XY |
b
Gotoline nn [
! Repeat mmm |
Figure 1-2. Overall MC20 Menu Structure
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Chapter 2. GETT_ING STARTED

Chapter The information in this chapter will enable you 1o do the foliowing:
Objectives
* Verify that each compenent of your system has been delivered
safely
» Become familiar with system components and their
interrelationships
» Establish a bench test system configuraticn
* Ensure that each component functions preperly
What You Upon receipt, you should inspect your MC20 indexer system
Should Have shipment for obvious damage to its shipping container. Report any
damage to the shipping company as soon as possible. The
manufacturers cannot be held responsible for damage incurred in
shipment. The items listed in Table 2-1 should be present and in
good condition.
Pant Description Digiplan Part No.

MC20 indexer MC20 {1392.000)
MC20/RMK (standard):

- Two 15 pin/25 pin drive cables | 1392.078

- Pkg. of screws 4201.001 x 4

4202.001 x 4

- Connector kit menaas

- Power cord (UK) 0404.003

- Power cord {USA) 44-000054-01
MC20/PMK {optional):

- Bracket 1392.050.01

- Pkg. of screws 4203.022

- Assembly kit 1392.072
MC20 Keypad Indexer User Guide | 1600.131.02
Table 2-1. MC20 Indexer Ship Kit

Bench Test This section provides procedures and information to help you

configure and test your MC20 indexer system. This is a temporary
bench-top configuration. Detalled installation instructions are
provided in Chapter 3, Instaliation.

Figure 2-1 iliustrates the bench test configuration.
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Figure 2-1. Bench Test Configuration

t. Disable the
Limit & Stop Inputs

WARNING

Ensure that AC power is disconnected before attempting to
perform any witing.

For the bench test, the end-of-travel limit inputs and the stop input
will not be connected to hard switches. Therefore, 1o move the
motor you must disabie these inputs with the following connections
{refer to Figure 2-1}:

1. Connect the on-board +24V supply to IO connector pin 22.

2. Connect the on-board 0V supply to 1/Q connector pin 21.

3. Disabie the stop input by jumpering pin 7 to pin 18 and pin 8 to
pin 20.

4. Disable the limit inputs by jumpering the following O connector
pins:
+ 141016, 1610 20, and 20 to 22
= 131015 1510 18, 1910 21

2. Connect the
Drive

Using the provided 15-pin/25-pin cables, connect the 15-pin
connecter to the indexer and connect the 25-pin connector to the
drive (see Figure 2-1). The 25-pin connector is compatible with
Digiplan opto-isolated rack motherboards. i you must remove the
25-pin connector, refer 1o Table 2-2 for pin assignments and wire
colours. Table 2-3 provides pin assignments for the 15-pin drwe
connectors an the back of the MC20 (pin assignments are identical
for both connectors).

wmommomomoooonﬁnnnﬁﬁtttﬁ
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3. Connect the
Motor

4. Connect the AC
Powaer

5. Maich the Drive
and Indexer
Resolution

Pin Number | Function Wire Colour
1 ; Step + Green
14 Step - Yellow
2 Diraction + f Blue
15 Direction - Red
5 Shield Shield

Table 2-2. 25-pin Connector Pin Assignments and Colours

Pin Nurnbear Function
1 Step +
9 Step -
2 Direction +
10 Direction -

All other pins are not connecied, excepl pins 3, 13, 14, and 15, which are intlemnatly
connecied to logic OV.

Table 2-3. 15-pin Connector Pin Assignments

Connect the motor to the drive. Refer to the drive/motor user guide
for connection information.

The MC20 Indexer can be powared directly from a power outlet
supplying any voltage from 86VAC to 264VAC {47 o 63Hz). No
input voltage level selection is required. Connect the AC power
cabie (provided in the ship kit) to the MC20 power connector (see
Figure 2-1).

CAUTION

AC power is limited to 264VAC, Higher voltages damage the
indexer. The low-voltage limit is 86VAC.

For the purpose of this bench test, you must configure the MC20
Indexer's resolution to match the drive's resolution. If the
resolutions do not match, the motor wilt not perform at the
programmed acceleration and velocity.

The MC20's resolution is factory-set to 400 steps/rev. If you need to
change this setting, use the following procedure;

1. Apply power by plugging the power cable into the AC power
source. The green LCD front panel display should illuminate
and display the following:
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CONFIGURATION MODE i
PRESS «SETUP= TO SELECT

If nothing appears on the screen, you may nesed to adjust the
LCD viewing angie. This is adjusted via a potentiometer
accessitie through the left side panel. After the MZ20 is in
reguiar use, you may need to adjust the potentiometer to
compensate for viewing angie changes that result from
temperature changes.

If no keys are pressed for three minutes the LCD back lighting
switches off automatically. Pressing any key will restore the
back lighting.

If a different screen is displayed, enter the configuration mode
by pressing the Mode key until the Configuration Mode screen
appears.

Press the Setup key to view the foliowing display:

PROG UNITS: RESOLUTION
400 X 400

For the purpose of this bench test, set the PROG UNITS equal io
the motordrive resolution. Press the Enter key after you enter
the value,

. Press the Setup key {cursor moves to the resolution field) and

enter the resolution (number of steps per revolution). The
available values are 200, 400, 800, 1000, 2000, 4000, 5000,
10000, 12800, 21800, 25000, 36000 and 50800 steps/rev.
Press the Enter key after you enter the value.

Press the Setup key repeatedly until the foliowing is displayed:

SAVE CURRENT SETTINGS
PRESS <ENTER>

. Press Enter key o save the Programming Units and Resolution

settings in battery-backed memory.

. i you are using a second axis (drive), press the X----Y key to

address the Y axis and repeat steps 3 through 6.

. Press Setup to get back to Configuration mode,
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6. Test tha System

Use the following procedure to test the functionality of the MC20
indexer system and to verify proper system connections:

1,
2,

3.

Make sure the motor shaft is free to rotate.
Apply power to the drive.

Apply power to the MC20, The green LCD front panel display
should illuminate with the foliowing display:

CONFIGURATION MODE
PRESS <SETUP> TQ SELECT

For the purposes of this bench test, we will use the default
acceleration and velocity values.

Press the Mode key until you see the foliowing display:

INC INDEX <X 400
CURRENTPCS: 0O

Enter a distance of 2000 steps on the first line of the dispiay.
Press the Enter key atter you type in the value.

Press the Start key. The motor should move to position 2000,
Current Pos should also be updated.

If the motor does not move, refer to Chapter 6, Maintenance &
Troubleshooting.

It the Current Pos is not updated the +Limit or Stop input has not
baen wired up correctly

It you are using a second axis, press the X----Y key to address
the Y axis and repeat steps 4 through 6.




& MC20 INDEXER USER GLIDE CHAPTER 3. INSTALLATION @

Chapter 3. INSTALLATION [

Chapter The information in this chapter will enable you to do the tollowing:
84 Objectives
* Mount all system components properly
» + Connect all electrical system inputs and outputs propetly
*

|

|

: + Test the instalied system to verify proper connections and
‘ operability
|

You must complete ali steps in Chapter 2, Getting Started,
before proceeding with the steps in this chapter.

) installation To help ensure personal safely and long life of system components,
Precautions pay special attention teo the following installation precautions.

Mounting + Consider environmental factors such as atmospheric
Precautions contamination (oil, moisture, dust, etc.) and excess heat before
you install and opaerate your MC20 indexer system, We
recommend instaliing the MC20 in a National Elsctrical
Manufacturers Association (NEMA) approved enclosure when
operating in an industrial environment,

+ Be sure to provide an air flow adequate to maintain an air
temperature between 32°F and 122°F (8°C to 50°C), especially
if you mount the MC20 in a cabinet with other equipment.

Wiring Precautions

Never connect or disconnect the drive or other IO with power
appiied to the indexer or attached eguipmant.

*  Where cables are likely 1o be exposad in a machine shop
environment, we suggest routing them through a metal conduit.

* Keep low-level signal cables away from those carrying high-

levet control signals or motor current (separate conduits are
recommended),

+ Shield all cables to minimize sensitivity to electrical noise from
external electrical sources and adjacent wiring.

+ All cable shields and other ground connections should be taken
te one earth ground point in the control cabinet, and you should
leave the remote ends of shields non-terminated. This should
eliminate earth loops within the system wiring. If such ioops
exist, currents may circulate in them and cause unreliable or
unpredictable performance.
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indexer
Mounting

You can mount tne MC20 in three ways, as follows:

» Directly into an existing 3U rack chassis (mount the rack chassis
in & standard rack cabinet), using the -RMK screws pravided in
the snip kit

*  Via its front-panel flange. into a cut-out in a cabinet

«  Via the -PMK panel-mount brackets (provided in the ship kit), in
a NEMA-approved enciosure

Refer to Figure 3-1 tor MC20 dimensions and weight.

After you Install the MC20, you may need to access the
connectors from the back of the unlt to complete modifications
or repairs. You should consider this when you decide on the
most suitable form of mounting.
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J !/— 2.50 8.0y

Figure 3-1. MC20 Indexer Dimensions

System
Connections

1'0 Connections

This section covers procedures for MC20 Indexer /O connections.
Refer to Chapter 2, Getting Starfed, for the drive and AC power
connections.

WARNING

Ensure that AC power is disconnected before you perform any wiring,

I/Q cennections should be made with a minimum wire size of 18
AWG (0.75mm2), Shielded cable should be used for all ¥Q inputs.
Make sure to ground the screen at one end only {(see Wiring
Precautlions above).

Table 3-1 identifies the functions of each /O connector pin (24 pins
total), Figure 3-2 illustrates the /O connections to the MC20.

O'MOOOOOOQQQQQQ".QQQOQQQ
O P S I I II IS
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24% Ratay
{1506 min, cod
ik L)

[ Pin# | Function
i 1 'Tool Out (collecton
2 ! Tool Out {emitter}
3 Aux Out {collector)
4 Aux Qut {emitten)
5 Tool In -
6 Toolln +
7 Remote Stop -
8 Ramote Stop +
9 Aux in 2 {Register. Mark) -
10 | Aux in 2 {Reqgister. Mark} +
11 | Aux In 1 {(Remote Stanr} -
12 | Aux In 1 {Remote Stant) +
13 | Y CCOW Limit -
14 | Y CCW Limit +
15 Y CW Limit -
16 (Y OW Limit +
17 1Y Home -
18 |Y Home +
19 | X COW Limit -
20 | X CCW Limit +
21 | X CW Limit -
22 | X CW Limit +
23 | XHome -
24 | X Home +

Table 3-1. /O Connector Pin Assignments

¥ Aals Limh Swiches

+24 5 vy

Figure 3-2. /O Connections to the MC20

2 Anld | AR Swltches
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Figure 3-3 illusirates the typical MC20 internal input circuit and
several recommenden external input circuit configurations,
Ditferential ine drivers cffer the best noise immunity.

ﬁ 4%

! | Sween
| E |
‘] :
| i | KPN Proximily
| - % Swilch lnput
internal MC20 ; o
] \, + | R S—

= Py [‘! p ® swmen™ ] Mechanical

D wimdia Sutul

- v Switch fnput
- o
4
;
I ]
e

.t THCTRED | Logic Gate input

&.0.; Nal. Semoonoucter 58630

+
7= Diflerentlal
- Line Driver Input

I
!
I
t
!
I
|
!
!
|

Figure 3-3. MC20 Internal Input Circuit and Becommended External Input Circuits

Limit Switch Inputs

Home Switch input

Remote Start input

The iimit inputs are intended to be used as end-oi-travel emergency
stop inputs to prevent the ioad from travelling beyond the
operational travel limits.

You must install normally-closed switches returned 10 +24V to
ensure that motion is stopped if the limit is tripped (opened} or if the
limit connection is broken. Refer to Figure 3-2 for limit input
connections. When the load trips the limit switch, the axis
decelerates {0 a stop at the limit deceleration rate (see Configuring
the MC20 in Chapter 4). These limit inputs must be connected to
+24V if limit switches are not required (see Disable The Limit &
Stop inputs in Chapter 2).

The home input is used 1o establish the home position (discussed
in Chapter 4). Connect the home switch to the +24V supply via a
normally-open switch (see Figure 3-2). The input operates when
the swilch is closed to +24V, drawing a current of 20mA. Switch de-
bounce is incorporated.

As an altemnative to the keypad Start button, you can wire a remote
normally-open start switch to a +24V supply (see Figure 3-2}. You
can initiate the current programmed move by cl2sing the switch.

- — i — . — — ke e e 18 b e mlR— . . e
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FRemote Stop Input

Reglisiration Mark
input

Tool Out and Tool
in

As an alternative to the keypad Stop button, you can wire a remote
normaiiy-closed stop switch to the +24V supply {see Figure 3-2).
When the stop input switch is opened, the axis currently in motion
decelerates {0 a stop at the programmed limit deceleration rate.
This input must be connected to +24V if a stop switch is not
required (see Disable The Limit & Stop Inputs in Chapter 2).

Aux In 2 is the Registration Mark input. It is optically isolated and
requires +12 to +24V at pin 10 10 operate, with pin @ connectsd 1o
OV (see Figure 3-2). The registration pulse for registration moves is
applied to this input. The input is activated by the positive edge of a
+12 to +24V pulse,

For an explanation of how this input is used, refer to the section
entitied Registration Move in Chapter 4,

The Tool Out output switches on (high) to start a remote tool
operation at the end of a move (when the axis is not moving). lts
cutput can drive 300mA from a +24V source 1o energize & relay ({to
stant a tool cycle, for example). The collector and the emitter of the
output transistor are connected via /O connector pins 1 and 2,
tespectively (refer to Figure 3-2). The voltage and current ratings of
the output devices are limited to 24V and 300mA, respectively.

The Teol In input is used as an optional trigger input to start the next
move in a series of successive batch moves. It is an opto-isolated
input requiring +12 10 +24V to drive it. The Tool In input is
connected via IO connector pins 5 and 6 {refer to the input
connections in Figure 3-2).

For a detailed explanation of the batch moves and the uses of Tool
In and Tool Out, refer to the section entitled Batch Execution Modes
in Chapter 4.

Figure 3-4 illustrates the output circuit applicable to Tos! Out and
Aux Out.

cpoun, o INEBIMEI MC20 ! External Circuit
— - _T__T -
h 4 }} K- | Pin 2 for Tool Out
I'J Fin 4 ter Rua

@TW\\U

m

Tren ]

o

- — e —

P \

Figure 3-4. Circuit for Aux Out and Tool Qut Qutputs
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Auxiliary Cutpurt

The Auxiliary Ouput can be configured to operate in two ways:

1} To turn on when an axis is moving

2) To turn on when an axis is busy, i.e. in motion or penarming a
tool cycle

In the latter case the output will turn on when motion starts andg turn
off when the tool cycle has been compieted at the end of the move,
These options give added flexibility when the MC20 is interaced
with an external controller such as a PLC

The Auxiliary Output coliector (pin 3] and emitter (pin 4) of its output
transistor are available. This aliows flexibility in the arrangement of
the intertacing circuit within the limitations that the voltage and
current ratings (24V and 300mA, respectively) of the cutput devices
must not be exceeded. Refer to Figure 3-4 for the output circuit
iflustration.

System
Functional
Tests

Test the Limi
Switches

If you performed all the system configuration precedures in Chapter
2 and Chapter 3, your system hardware should be fully configured
and ready to perform basic operations,

Before you proceed to Chapter 4 to perform the final system
configuration, return to Chapter 2 and repeat the functional test in
the section entitled 6. Test The System.

i you connected end-of-travel imit switches or remote start and
stop swiiches, use the following procedures to test for proper

operation. Do not petform these tests with the motor coupled to
the load.

in the following test, if you have connected remote Start and Stop
switches, substitute them instead for the Start and Stop keys.

1. Make sure the limit switches are wired properly {see Figure 3-2).
2. Apply power to the MC20 and the drives.

3. Press the Mode key to view the following display:

CONFIGURATION MODE
FRESS «SETUP> TO SELECT

us
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10.

11.

12.

. Press the Setup key repeatedly untii you see the foliowing

display:

INDEX SPEED <X
{reve/s}:  nnn.n

Type in an index speed {velocity) of 0.5 for the X axis and press
Enter.

Press the X----Y kay and type in an index speed (velocity) of 0.5
for the Y axis and press Enter.

Fress the Setup key to visw the following display:

SAVE CURRENT SETTINGS
PRESS <ENTER>

Press the Enter key to save the Index Speed settings in memory.

Press the Mode key to view the following display:

AUN MODE <Y> +direction
CURRENT POS :  +/-nnnnnnnn

Press the Start key (or close the remote start switch). The Y
axis motor should rotate CW continuously at a velocity of 0.5
revs per second {rps).

While the shatt is rotating, open the CW limit switch, The motor
should stop immediately.

If the shaft does not stop, press the Stop key (or open the
remote stop switch) and check the CW and CCW input
connactions against Figure 3-2.

Press the X----Y key to address the X axis and repsat steps 10
ang 11.

Sel-test
Facility

When the indexer is in Configuration Mode, pressing the 7, 8 and @
keys simuftaneously causes the MC20 to enter a self-test mode. In
this mode, it displays the state of alt its inputs:

X HOME TOOL IN

annnnnnnn
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r =1 or 0 depending on the siate of each input. Thne inputs are l Chapter 4. APPUCATION DESIGN i
displayed as follows {bit 1 is on the left): &' 39
Bit 1 X Home l ) Chapter The information in this chapter will enable you to do the following:
Bit 2 X Limit + & 9 Objectives
Bit 3 X Limit -
Bit 4 Y Mome } ) « Recognize and understand important considerat_icnjs that must
Bit 5 Y Limit + ‘ ) be addressed betfore you implement your application
Bit B Y Limit - ‘ .
Bit 7 Aux in 1 é . ) + Understand the system's cperating parameters
Bit 8 Aux in 2 t _ _
Bit 9 Stop ‘ | .) + Customize the system to meet your raquirements
Bit 10 Tool in |
This facility can be used to check that the inputs are connected ‘ ™ Appiication  Successful application of a rotary motor system requires careful
arractly. Considerations consideration of the foliowing impartant points:
correctly |
A check of the outputs is also provided by pulsing them every . . *+  Motion Profiles
second in a binary count format: . glecijanlcaloﬁesohnance
. Inging or Overshoot
AUX OUT TOOL OUT & 3 *+ Move Times (calculated vs. actual) .
o 0 l + Positional Accuracy and Repeatability
0 i ¢ 3
i o
1 1 | Motion Profiles A motion profils represents the velocity of the motor during a psriod
" 9 cf time in which the motor changes position. The type of motion
Press the Stop key to exit this mode. | profile that you need depends upcn the mation control requirement
i. Y that you specify. The basic types of metion profiles are described
l beiow,
5' 9 Triangular and For constant acceleration indexing systems, valocity, acceleration,
| Trapezoidal and distance parameters are defined before the system can
E' 9 Profiles execute a preset move. The value of these parameters determines
the type of motion profile as either triangular or trapezoidal. A
d
| triangular profile results whan the velocity and acceleration are set
t. L suich that the defined velocity is not attained before the motor
| traveis half of the specified distance. This results from either a
relatively low acceleration, a relatively high velocity, or both. For
i' C) example, if you set the acceleration at 20 revs/sec/sec (rps?),
| velocity at 2 revs/sec {Ips), and distance at 200 steps (1/2 revolution
‘, » at a resolution of 400 steps/rev) — a trianguiar mation profile is the
result, This occurs because the motor shaft will have travelled half
I A of the defined distance before it reached the defined velogity of 2
ﬁi o tps. The motion profile for this move is shown in Figure 4-1.

‘l' "I
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Mechanicai
Hesgonance

Velocy —

Valocity

——— -|— — ——— Programmes Velocty

e — Y may

(ros)

#

— Vap= 12 Vmra

WVerar = Maximum velocity
Vg = Average velocity

ia = Acceleraiion timeg
1o = Decaeration tme

Figure 4-1. Trianguiar Profile

A trapezoidal move profile results when the defined velocity is
attained before the motor shaft has moved half of the specified
distance. A trapezoidal move may occur if you specify a low velocity
with a high acceleration or a long distance. For example, if you set
the acceleration at 10 rps2, the velocity at 6 rps, and the distance at
4000 steps (10 revolutions at 400 steps/rev}, the resulting motion
profile will resemble the profile shown in Figure 4-2.

— — Programmad Veiocity

rps}

t

ta l i I @
ta = Accelaration tima
1c = Time (Seconds) at constant velogity

td = Decelaralion tims

Figure 4-2. Trapezoidal Profile

Resonance exists in all stepper motors. Typically, when operated
at 200 or 400 stepsirev, the motor's performance is greatly reduced
and may stali at speeds below 250 full-steps/sec. Using a drive
with micro-stepping capability will reduce resonance and allow
smoother operation at low speeds.

it is sometimes useful 1o add inatia to the motor shaft to reduce
resonance effects. In extreme cases, you may need a viscous

damper to eliminate the problem. One of the manutacturers of
viscous dampers is listed beiow:

Ferrofluidics Corporation
40 Simon Street
Nashua, NH 03061
(603) B883-8800

AR EEEE N I I B R R R NN B L L
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RInging or
Overshoot

Maova Times:
Calculated vs
Actual

Posltional
ACCuracy vs.
Repeatabliity

The motor's springiness, along with its mass, form an undardampsd
resonant system that oscillates, or rings, at the and of a move.
Ringing at the end of a move prolongs settling time. The actual
settling time of a system depands on the motor's stiffness, the mass
of the load, and any frictional forces that may be present. By adding
a little friction, you can decrease the motor's settling tima,

You can calculate the time it takes to compiete a move by using the
acceleration, velocity, and distance values that you define.
However, you should not assume that this value is the exact move
time. Indexer calculation delay and motor settiing time make the
actual move time longer.

In rotary positioning systems, socme applications require high
absolule accuracy. Others require repeatability. You should clearly
define and distinguish these two concepts when you address the
issue of system performance.

If the positioning system is taken to a tixed place and the
coordinates of that point are recorded, the only concern is how well
the system repeats when you command it to go back to the same
point. For many systems, what is meant by accuracy is really
repeatability. Repeatability measures how accurately you can
repeat moves to the same position.

Accuracy, on the othar hand, is the error in finding a random
position. For example, suppose the job is to measure the size of an
object. The size of the object is determined by moving the
positioning system to a point on the obiect and using the move
distance required i¢ get there as the measurement value. In this
situation, basic system accuracy is important. The system accuracy
must be better than the tolerance on the measurement that is
desired.

The accuracy of the positioning system is atfected by the following
errors:

. ni-directional B llity, The error measured by repeated
moves to the same point from different distances in the same
direction,

« Hysteresis. The backlash of the motor when it changes direction
{caused by magnetic non-linearity)

For more information on accuracy and repeatability, consuli the
technical data section of the Digiplan Motion Control Catalogue.
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N . . : . .
MC20 Menu Figure 4-3 is tne MC20 menu fiowchar. Being famikar with the | 3 Configuring Using thell keypag. you can tailor the MC20 operating parameters to
Structure mernu stniciure wili make it easier for you to configure and operate i &) the MC20 your application's requirements.
tne MC20. ‘ ' The MC20 must be in the configuration mode 1o change the
‘- | &) operating parameters. To anter the configuration mode, press the
Contiguralos ’ . y . . k
CCneatnS pararaeng e YT — . Mode key until the fotlowing is displayed:
ki Y ¥ §
Incramenta: inoexing _ | [ Acceerauon rae & 3 CONFIGURATION MODE
: L) L] ' FRESS <SETUP> TQ SELECT
[ Apsolue indaxing | ! Index spaed (velocty) ]I . | .:,
IRun mode [e:m:nms runj % L Noew you can select the operating parameters using the Setup key.
— ¥ - 5 g L Jog speed | s Figure 4-3 above shows the manu structure of the ten operating
| Bakcninosxing g @ l L | & parameter menus in the configuration mode.
= Home saarch speed
= = | .. : .
| I < - 1 1 x) Te reset the software to the oniginal factory default settings, simply
G H'Dme | @ g | Home creep speed | | press the Del and X--Y keys simultaneously.
Q
: i = ot i _ .
seTUS KWL = am];ne bosen | = g ' Whenever the <X > or <Y> specifier appears on the LCD display,

. , a
| Limit decaiaration ‘ .’
| Y Units and Pitches

_— Maurx {Rum | . ¥ you can use the X---Y key to select the axis being configured.
i ' i Toal eyci ! | )
I X un 'd P : ' = cycf o l ‘ ) You must press the Enter key after you enter any new variables.
nits and Piichas :-SETUP - J Aux. out (axis busy) ool ‘ e ! '.?, ‘V\;I;gn é:u finish changlng all the parameters, save the settings
| Lockout Distance & Fe——— Registraton move | in [end cycle) a e Ve menL.
! Window Size | i [ i ]
1 Auto Hama X/Y ] & 3 It other values are not entered for the variable parameters, the
| Reg.dstances 1 cefault values will be automatically assigned to them by the MC20
L Baweh Reg Save (store parametsrs ‘ software.
in memory} ﬁ 1 !',

; Axis H Sequenca mods ]l— ‘

* Whils in the Configuration made Resoittlon 1. Press the Setup key to view the following display:
IMeARY SIUCTUTe, yOU may #Xit 1o ! .:'
! Distance

the incremental indaxing manu l
7 ﬁ;anvlime by pressing MODE PROG UNITS: RESOLUTICN
+ Incremental ar Absaiule | v ' N X nann
; = |
| Repeat Cycie | ?;, ! 2. For normal 1:1 scaling, set the PROG UNITS (N} value equal to
L] O | the RESOLUTION value {nnnn). The available values are 200,
Speed E . 400, 80O, 1000, 2000, 4000, 5000, 10000, 12800, 21600,
¥ B 25000, 36000 and 50800. In normal scaling, the distance
Toal Cycls : g | parameter entered equals the number of motor steps the motor
¥ b3 i will move.
: Tima Delay P2 ‘
[] If you wish to use the MC20's scaling function, you must enter a
!_ Go Hama XY |

value that will produce the desired user resalution.

Bo to Line An i
Aepeat mmm |

Figure 4-3. Overall MC20 Menu Structure
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Example You are using a 2,000 stepirev motor/drive sysiem with a 5-pitcn

{5 revs = 1 inchj lean-screw, and you want 10 program the MC20
it 0.1-inch increments. 1 inch of linear movement = 10,000
{2.000 x 5) moior steps. Therefore, 0.1 inches of movemen: =
1.000 motor steps. There are 2,000 motor stepssrev, so you
require 2 {2,000 < 1,000) user steps/tev. To program in 0.1-inch
increments then, the Prog Units (N} value must be 2.

1 rev = 2,000 motor steps = 2 user steps

and 1 user step = 1,000 moter steps = 0.1 inch.

2. Enter the rate in revs/sec/sec (rps?) and press the Enter key.

The minimum accsleration rate depends on the resoclution
setting - it is equivalent 1o 244 steps/sec?. This corresponds to
1.22 rps? at 200 stepsirev, falling 10 0.0048 rps? at 50,800
stepsirev. The maximum acceleration rate is 5000 rps2.

For an explanation of the acceleration rate relative 1o the velocity
and the resulting motion profile, refer to the section titled Motion

) Frofiles near the beginning of this chapter.
L ]

Now, if you enter a value of 100 in the incremental index menu

and press the start key, the motor will move 10 (100 x 0.1)

¢ N Index Spead This is the speed {velocity} measured in revolutions per second

inches. (rps) used in the RUN mode and in all indexing moves. The motor
. . . may not reach this speed during a short move, in which case it will

The PROG UNITS value must be a whole number; otherwise, W) toliow a triangular profile {see the Motion Profiles section).

the exact programmed distance will not be achieved since

the motor can move only a whole number of steps.

i) 1. Press the Setup key to view the following display:
3. Press the Setup key {cursor moves to the resolution value area).

INDEX SPEED <X>
D

4. Enter tha reguired motor steps per revolution in the nonn field. {revs/s} ;. nnnn

The available values are provided in step 2 above. The default
value is 400. Then press the Enter key.

2. Enter the index speed (velocity) in revs/sec (rps) and press the

L . Enter key. The maximum velocity depends on the resoiution
Note: As motor resolution increases the clock puise width Y ¥ dep

JOG SPEED <X
{revs/s}: nn.n

3

ACCELERATION RATE <X>
{revs/sis) : nnan

3

»mmmmmmmmmmmmomﬂltt_ﬁmﬁﬁo@
> &

setting (see Table 4-2 below). The minimum velocity is
decreases as shown in Table 4-1. =) 0_002gr;()5_ ) Y
Clock Puls_e Width (15) Motor Resolution (Steps) 2) THesolution {stepsirev) Max. Velocity {rps)
5.2 200, 400, 800 | I 5000 & beiow 100
4.9 1000 | &) i 10000 81
2.4 2000 12800 64
1.2 4000 | 21600 37
0.8 5000 1 w) 25000 a2
0.6 10000 and above l 36000 20
50800 16
Table 4-1. Relationship Between Clock Pulse Width and 9
Motor/Drive Resolution ‘ 3 Table 4-2. Velocity Range Relative to Resolution
|
CAUTION | For an explanation of the velocity relative 1o the acceleration and
Changing the resolution aiso changes the programmed ] Lheeaﬁ?\:“él%ir::r?itr:%no?rt?\fiieérizggro the section titied Mation Profijes
creep speed, and limit deceleration. B
| Jog Speed 1. Press the Setup key to view the following display:
Acceleration Hate 1. Press the Setup key to view the following display: i L
3
1
i
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[

Entar the spesd (veiocity) required jor the selected axis when

@
tne Jog Key is pressed. Then press the Enter key. Tne )og # P F‘;suzv; Pr:fmmrgifmm
speed value must be within the range 0.1 - 10.0 rps. The detault - -
jog speed ts dependent on the resolution, ‘. ’ Viorrms Swtch " £ 41 i Seetch o ,.,....s,m
LY
- @] - @] — +
Home Search 1. Press the Setup key to view the following display: 6 i’ - mmwﬁ
Speead —
HOME SEARCH SPEED  <«<X»>
{revss) 1 +/-nnn.n @ l’
Magative homing from Negatve homing from

. “ - side of homée switch » 506 of hormna switch
Figure 4-4 below shows the positive and negative haming ¢ D i =
functions. The axis moves at the home search speed vyhen GOW i) Lami Snch . v v .
seeking the home position. except for the final positioning move ‘ ;, 5 - - -
{determined by the Home Creep Speed). - : + I

i ¢
2. Enterthe reguired home search speed within the range . ¢ ,!, — -

0.1 - 100.0 rps and press the Enter key. Then sglect the deswe_d i_‘mm
direction by pressing the * key as required. The default value is o e
dependent on the resolution. The sign indicates the direction of 6 -’

. B - Home aeep speed HEHRE = Home search speed
the initial home search move {+ corresponds to CW, -
correspongds to CCW).

®
*

Figure 4-4. Homing Operation

4ome Creep Speed 1. Press the Setup key to view the following display: Limit Deceleration 3. Prass the Setup key o view the following display:

HOME CREEP SPEED  <X»
{revs/s}: nn.n

LIMIT DECELERATION <X
{revs/sis) : nnnn
P }

The final positioning move of the homing function is carried out
at slower speed than when searching for the home position {see

If a Emit switch is encountered during axis travel, the axis will
Figure 4-4). This is called the home creep speed.

dacelerate to a stop at the fimit deceleration rate.

> * % ®
-

2. Enter tha required home creep speed within the range 0.1 - 10.0
s and press the Enter key. The default value is dependent on
the rasolution.

2. Enter the deceleration rate within the range 5 - 5000 rps? and
') press the Enter key. The default vaiue is dependent on the
resclution. The value entered here will aiso be the deceleration

.) rate when the Stop input is activated.

l) Bateh Execution The MCZ2Q can execute move batches (i.e., Batch Indexing,
Modes Matrices, and Batch Registration moves) in one of four different

) modes, defined by the settings of Tocl Cycle Delay and Tool In.

¢
&
[
&
&
&
&
€
¢

Mode 1: Tool Cycle Delay = zaro; Tool in =1
Mode 2: Toal Cycle Delay > zero; Tool In =0
Mode 3. Tool Cycle Delay > zero; Tool In = 1
Mode 4: Tool Cycle Delay = zero, Tool In =0
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In Modes 1 through 3. at the end of the indexer move the Toal Out
signal 15 set high (active state} and it remains in the active state until
conditions dependent upon the mode are met. This is known as a
Taol Cyele. Thus, you can use the Teol Out output to signa: 2
peripheral device that the axis 1s no ionger moving.

Mode 1 If the Tool Cycle Delay is set to zere and the Tool In option 15 set 10
1, Tocl Out remains high untii the Tool In signal goes high {switcn is
closed 10 +24V). Tool Out then goes low and the next move is
started {see Figure 4-5).

Move 1 Tool In resets Move 2
Tool Cut
Motion l
Tool Qut L
Tool in ] L
Figure 4-5, Batch Execution Mode 1
Mode 2

If the Tool Cycle Delay is set greater than zero and the Tooi In
option is set to 0, Tool Out remains high (delaying the next move)
until the Tool Cycle Delay has elapsed. It is then set low and the
next move is started {see Figure 4-6),

Tool Cycle Delay
Mave 1 resets Tool Qut Move 2

Motion | “ i| /

Too! Cut
Took Cycls Detay 1

Figure 4-6. Batch Execution Mode 2
If the Tool Cycte Delay is set greater than zero and the Too! in
option is set to 1, Toot Out remains high until after the Tool Cycle
Delay has elapsed. Then, when the Toal In signal goes high
{switch is closed to +24V), the Tool Out signal is set low and the
next move is started {see Figure 4-7). if Tool In oceurs during the
Tool Cycle Deiay, Tool Out is set iow after the Tool Cycle Delay.

Mode 3

o m oD PP R DD PPHeNNS LN e
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Mowa 1 ‘Wiean Toa! i poss negh ter

e Toel Cyme Dasay,

Mowve 2

Tool Oul & et {lumed off|

]
Motion | N\ 1 't/
Tool O i [ |
Toot Cycie Delay | ! !

[
Tool In } f L

| Tool in resets Tool Qurt
Figure 4-7. Batch Execution Mode 3
Mode 4

Tooi Cycie Delay

Aux DutTool in

Auto-homa In
Power Up

# the Tool Cycle Delay is set to zero and the Tool in opticn is set to
0, the next move in the baich is automatically executed without
delay. This is the default mode.

Set up the required mode using the Tool Cycle Delay and Tool In
displays as described below.

1. Press the Setup key to view the following display:

TOOL CYCLE DELAY <X
fmS) : nnnannnn

2. Enter the tool cycle delay {in milliseconds) within the range 2 -
9,989,998 and press the Enter key. The default value is 0. The
MC20 rounds off this number to the next lowest even number.

1. Press the Setup key to view the following display:

AUX-0OUT faxisbusy): X 0
TOOL-IN{endcycle) : X 0

2. Enter sither 0 or 1 for each parameter, and press the Enter kay.
The default value in both cases is 0. Move the curser from one
setting 1o the other with tha Setup key.

AUX-OUT = 1: Active while axis is busy {i.e. moving or
performing a tool cycle).
AUX-OUT =0: Active while axis is moving

TOOL-IN=1: Next move delayed until Tool In signal goes
high
TOOL-IN=0: Next move not dependent on Tool In signal

1. Press the Setup key to view the following display:

AUTO HOME: Xaxis: 0

Y axis: 0
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2. Enter either 0 or Ucr each parameter and press the Enter key. Incremental incremental indexing i;_mov@ng the motor a specified dis_ta_ance {in
The detau!t value in both cases is 0. Move the cursor from cne !’ indexing motor sieps) in a specified direction from the current position.
setting 1o the other with the Setup key.

tse the following procedure to carry out an incremental index
Entering a 1 will cause the unit to go home whan it next powers 'i’ operation:

up and set its current position to the value set by the Go Home

screen (provided the settings are saved). . 1. Access this mode Dy pressing the Mode key repeatedly until you
'." see iha following display:
Note: The X axis will always Go Home first if both axes are
selected. 0 ] INC INDEX <X>  +/-nnnnannn
CURRENTPQS : +/-nnhmnnnnn
Saving tne 1. Press the Setup key to view the following display: D J . — .
Parameters 2. Enter the distance to move on the first line of the display and
. press the Enter kay. Then enter the direction of the move using
SAVE CURRENT SETTINGS ‘, the £ kay. The range of values is +/-16,777,215. The default
PRESS <ENTER> value is 400.

L]

. Press Enter if you want alt of the values entered during
cenfiguration {along with other values such as distance of
incrementat index, home offsets, and batch move variables) to
be stored in backup RAM.

3. Press the Start key or close the remote start switch to start the
move.

The second line of the display is updated at the end of every
move to show the current absolute position.
These values are restored at power-up (if 2 checksum test

passes). If the checksum does not pass, a message will appear
on the display and the original factory settings are used.

s) Absoiute Indexing Absolute indexing is moving the motor to an absolute position
retative to the absolute zero position.

CAUTION

All parameters, not just operating parameters, must be saved.
For instance, Matrix parameters must be saved or they will be
lost if you cycle power.

- The absolute zero position must be set {in the Zero Absolute
| Position Mode) as the zero position offset from home or as the
s) power Up zero position before an absolute indexing move,

A common use of this mode is to move the load to the absolute zero
') position 1o begin a batch move.

Operating The MC20's operating modes are selected using the Mode kay.

Use the following procedure to carry out an absolute index
Modes Refer to Figure 4-3 for the menu structure flow chart of the twelve i’

! operation:
operating modes described in detail below.
)] 4. Press the Mode key 1o view the following display:
Alf values entered in the operating modes menus must be saved
at the SAYE menu located in the CONFIGURATION menu
structure (see Saving the Parameters above), ] ] E‘EZCS);EE S%SFI‘EON x>
) 2. Set the current position to absolute zero by pressing the Enter
Jog Axis The Jog keys are active in any mode that the Start key is valid. The ) key.
motor moves approximately one pulse {step) every time a Jog key . . )
is pressed. If a Jog key is held down for more than half a second, . ) 3. Press the Mode key to view the following dispiay:
the motor runs continuously at the programmed jog speed (set in ‘
the Configuration Mode). | o) ABS INDEX <X>  +/-nnnnnnnn

CURRENT POS :  +/-nnnnnnnn
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i |
4. Enter the position to which the mator should move and press the S 3. :Enter m;t’ t‘;ﬂ'—.‘ﬁa:ithi:‘];he rznge Os-Egns;‘ :Df tTh: ”:":bﬁ; of ltimc—;s
Enter key. The range of values is +/-16,777,215 and the default \ o repe index (*nnj and pres er. Ine gefault vaue tor
value is 400. The second line of the display shows the current ) nnis 1. The value will be decremented at the end of each
position. Y move. If *nn is set to zero, the operation wilt be repeated
‘ indetinitely.
5. When you press the Start ke lose the i -
the ax',ys mg\.-es to the specm’éé’rpﬁsmm remote start switch, i J 4. Press the Start key {or close the remote start switch) to start the
‘ batch index. Successive moves in the batch are executed in the
N ) method determined by the current batch execution mode sefling
Continuous To run the motor continuously, use the foliowing procedure: (see Balch Execution Modes above).
Running .
1. Press the Mode k iew the followi i : 2
oy to vie ollowing display Returnlr;g tl:'il:he The homing functien, home search speed, and home creep spead
- Home Posltion are described in a previous section entitled Configuring the MC20.
RUN MODE <X> «direction !’ g unna
CURRENT POS:  +/-nnnnnnnn Use the following procedure to perform a homing operation:
D

2. Press the +- key to select the direction of the move. 1. Select the following display using the Mode key:

3. Press the Start key or ciose the remote start switch to initiate the
mave. The motor will accelerate to the index speed and
continue at that speed until the Stop key is pressed, a limit
switch is operated, or the remote stop switch is opened.

GOHOME  <X»>
OFFSET  +/-nnnnnnnn

2. When the homing process is complete, the internal absclute

s) counter is set to zero {the default vaiue) or to an offset absolute
; imm ; o location entered in the second line of the display above. Be
Bateh indexing The batch index operation s an incremental move of a specified
distance repeated a specified number of times. You can set up a 5 sure to enter the offset value before the move is started.

time delay between moves (refer to the TOOL CYCLE DELAY menu

in the Configuration Mode). : 3. Press the Star key or close the remote start switch to start the

.']’ mova.
Use the following procedure to carry out a batch index operation:
1. Return 1o the incremental index menu to set the distance and . 9 Zeroing the To set the current position as the absolute zero position, use the

Absolute Position

direction to be moved (see the appropriate section above). Mode key 1o select the following display:

2. Use the Mode key to aceess the following display: ZERD ABS POSITION <X>

.') PRESS <ENTER=>

BATCH INDX <X> +#-nhAnann *nn
CURRENT POS :  +/f-nnnnnnnn

Then press the Enter key. The Position Zeroed message will
) appear.

Matrix Operation The Matrix Mode produces alternate X and Y motion in the
') tollowing process (both axes start at the absolute zero position):
| 1, The X axis moves the distance/direction defined in the
. .) incrementat index menu (no tool cycle at end of move).
D
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!\)

The ¥ axis moves the distance/direction defined in the
incremental index menu (no tool cycle at end of mova).

3. Aol cycle is performed at the first matrix position.

4. Both axes then perform a matrix of moves as defined in the
Matrix setup screens {tool cycles are executed after each
successive move). After each Y axis move, the X axis move is
executed in the opposite direction.

5. The X axis returns te the absolute zero position (no tool cycle at
end of move).

6. The Y axis returns to the absclute zero position (no ool cycle at
end of move}.

For example, on an X-¥Y positioning stage, the foliowing parameters
result in the pattern ilustrated in Figure 4-8.

Y Axis incremental index = 400 Y units = 800 Y pitch=3
X Axis incremental index = 800 X units = 400 X pitech = 4

(Abs. zer0 8o
POSisen) ‘ 1, 9 400

a.
{400 &00 40D 406

{ 800

m
I’
-
B
i
¥ mais

0 = loal cycls aoeurs

Figure 4-8. Matrix Mode Operation

The length of the ool cycle is determined by the Tool Cycle Delay
setting. if no toof eperation is required, this will provide a fixed time
gefay between moves. Alternatively the raxt move can be initiated
by the Tool In function.

The parameters for matrix operation are set up as follows:

1. Set up the incremental indexing parameters (see Incremental
Indexing above) which determine the position of the first matrix
point retative to absolute zero,

2. Zero the absolute position (see Zeroing the Absolute Fosition
above). Make sure both axes are in the desired starting
position first.

I L B B B R B B R B B L U S R
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3. Press the Mode key until the fellowing display is shown:

MATRIX <XfY>
n BY n

4, Press Setup to view the following display;

Y UNITS : PITCHES
+/-nnnnn . nn

5. Enter the Y distance 10 move and press the Enter key. Then
enter the direction of the mova using the + key. The default
value is 400.

6. Press Setup again and enter the number of times (PITCHES)
the move is 1o be executed (nn) within the range O - 99 and
press Enter. The default value is 1. Entering zero will result in
an infinite number of executions.

7. Press 3etup again to view the foliowing display:

X UNITS : PITCHES
+-nnnnn : nn

B. Enter the X distance to move and press the Enter key. Then
enter the direction of the move using the + key. The default
value is 400.

9. Press Setup again and enter the number of times the move is to
be executed within the range 1 - 99 and press Enter. The
default value is 1. An infinite number of X pitches is invalid,

10. Press the Setup key to return to Step 3.

The number of executions (PITCHES) defined in the previous
two screens are displayed in the n BY n field. Forinstance, if
the X axis pitch is 3 and the Y axis pilch is 12, the n BY n field
would show 3 BY 12,

11. Press the Start key or close the remote star switch to
commence the operation. The numbers n BY n will be
daecremented as each move is completed.

Successive moves in the batch are executed in the method
determined by the current batch execution mode setting (see Batch
Execution Modes above),
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Reglstration Move

Velochy

if the matrix is stopped in progress {i.e., by limit. Stop key, or stop
switch), and you press the Start key, the matrix will begin at the very
beginning of the cycle. Be sure to use the Absolute index Mode
to move the axes back 1o the absolute zero position; atherwise,
the new matrix will start wherever the axes were at the time the
fast matrix was stopped.

This is a move of a specified distance initiated when a registration
signal is seen at the Aux In 2 {Reg. Mark) input (see 1O
Connections in Chapter 3). The tool cycle is complete at the end of
the registration move, and the move can be programmad 10 be
repeated a specified number of times. The direction and distance
in the Incremental Index menu determines the direction of the
registration move, as wel as the distance ot the original move it no
registration mark signal is detected within the window region (refer
to Path if no mark is encountered in Figure 4-9}.

Figure 4-3 shows registration mode operaticn.

Faguirgnuon matk
ancouTerad

v Fmgsiralan mivy
| by
-
",
I % ‘Z;\.
By
[ 's.?’;\
! LN Y
| AY
i -
L ! ..j Flagissralon Drance '
! wBeKoE [Ierancn W’lr\dowl
Pagean Time

Figure 4-8. Registration Move Operation Diagram

Use the following procedure to set up a registration move
operation:

1. Establish the incremental indexing distance and direction under
the INCREMENTAL INDEX menu (see above). This direction
setting determines the direction of the registration move. It the
registration mark is not detected, the motor will move the
distance set at the incremental indexing menu.

2. Press the Mode key to access the following display:

REGISTRATION MOVE <X> n
CURRENT POS : +/-nnnnannn

3. Press the Setup key to view the following display:

w ™

000Q000000mmmmmm§mnmmm
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10.

LOCKOUT DISTANCE nnnnnn
WINDOW SI1ZE <X» nnRAn

The fockout distance is the distance from the stant of the move o
the beginning of the window region. The registration move is
staried only if the registration mark is detected within the window
region.

. Enter the lockout distance within the range 0 - 16,777,215 and

press the Enter key. The default value is 0.

Press Setup again and enter the window size within the range 1
- 99999 {default value is 0) and press the Enter key.

The sum of the LOCKOUT DISTANCE and WINDOW SIZE must
be equal to or less than the move distance {incremental index
distance) travelied if no mark was detected.

Press the Setup key to view the following dispiay:

REG DISTANCE nnnnnnnn
BATCH REG <X> nn

. Enter the registration distance within the range 0 - 16,777,215

{default vaiue is 0} and press the Enter key.

Press Setup again and enter the batch registration {the number
of times to repeat the registration move} within the range 1 - 99
and press the Enter key. A value of zero produces an infinite
repeat cycle. The default value is 1.

To carry out a move using the parameters sef up in Registration
Mede, press the Setup key to view the following display:

REGISTRATION MOVE «<X> n
CURRENT POS : +/~nnnnnnnn

The number of times the move will be made is displayed on the
first line (n} and the current position is displayed on the second
line. This move is always in incremental distance.

Press the Start key or close the remote stant switch to
commence the operation.

Successive moves in the batch are executed in the method

determined by the current batch execution mode setting (see
Batch Execution Modes above).
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Programming a
Seguence of
Moves

The Seguence Made altows the MC20 to perform a compleie
seguence of moves in both X and Y axes. A maximum of 25
difierent moves may be specitied, and each move can be repeated
Up 10 255 times. The sysiem can be requested to "Go Home' on
either or both axes wnen all moves are completed, and there is

provision lor locping back to any specified line from the end of the
sequence.

Use the Mode key to step through to the Seauence Mode screen:

SEQUENCE MODE  busy
LINE: nn COUNT: mmm

When a seguence is running, nn represents the ling number

currently being executed and mmm is the number of repeats left for
that iine.

When this screen is displayed you can either press:

Setup - to starn changing the seguence information
Stant - to run the sequence

When the sequence is running the word ‘busy’ appears on the
screen in the position shown abave.

The Aux Out output is always on when a sequence is being
performed.

The sequence involves a maximum of 25 different moves, each

move being programmed in a different sequence line. In each line
you can specify:

Distance;

Direction;

Incremental or absolute indexing;
Number of repeats;

Velocity:

Axis (X or Y);

Tool cycle on or off;

Time delay between lines.

Press the Setup key 1o view the following display:

LINE nn : X £ DISTANCE | mmm
@ (SPEED} TC:0 TD : ittt

nn is the line number currently being edited
mmm is the number of repeats for this parictlar move
tttttit is the time delay at the end of the line, in milliseconds.
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Editing the
Sequence Dala

When editing the data there are three function keys you ¢an use:

Setup - mave to the next field 1o be edited
Jog+ - move to the next fine
Jog- - move back to the previous line

All the numeric entry keys 0 .. 8, ., £, DEL, and ENTER operate in
the normal way.

When you enter a line screen the curseor is paositionsd under the
axis field. This can be X, Y or DEL {shown on the screen as 3).
The X/Y key is used to switch between X and Y axes. I the field is
'S', then this line is skipped during execution. Each line defauits to
'S’ unless you specify X or Y; this saves deleting all unwanted
remaining lines.

Pressing Setup moves the cursor to the distance field, and the
distance value will be displayed ingtead of the text 'Distance’. The
range is £59,999 999 steps.

Press Setup again to move the cursor to the 'I' field. This sets
whethar the move is 10 be an ingcremental or absoiute index. The
Enter key is used t0 switch between the two. 1If an absolute index is
selected, the repeat cycle wili automaiically be setto 1.

Fressing Setup again moves the cursor to the repeat field. You can
set the number of repeats between 1 and 255. A zero eniry is not
allowed.

Press Setup again to move 1o the speed fieid; the programmed
velocity value is displayed instead of the text ‘Speed’. The range is
0.002 to 100.000 revs/sec.

Pressing Setup moves the cursor to the Tool Cycle field. A value of
1 or 0 enables or disables the Teocl Cycle function at the end of
each move.

Press Setup to move the cursor to the Time Delay field. The value
is entared in mS. The delay comes at the end of all the repeats for
that line; it is a simple time delay, not a tool cycle.

When you have finished changing the information in the sequence
ling, press Jog+ to move to the next line. You can also use Jog- to
move back to the previous line.

When data has been ertered for all required seguence lines,
pressing Jog+ again will move to & screen with a Go Home aption
for each axis.
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GO HOME Xaxis: 0

Y axis: O

When you enter the screan the cursor will be under the X axis
optign. Entering & 1 or O will enable or disable the Go Home move.
Pressing Setup moves the cursor 1o the Y axis oplion where again
a 0 of 1 can be entered. The X axis will go home first.

Fress Jog+ again to move to the final screen which enables you to
jump back into the sequence at any line. In this way you can create
a loop from parn or all of the sequence.

GO TO LINE: ¢
REPEAT: 1

Enter the number of the line you want o return to. The looping
function is disabled if this line number is zero. Press Setup again to
move the cursor {0 the repeat fieid, and enter the number of times
the loop is 1o be repeated. A repeat value of zero will set up a
continuous loop. Press the Mode key to return to the Sequence
Mode screen, and then Start to run the sequence.
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Chapter 5. SYSTEM SPECIFICATIONS

Chapter
Cbjective

This ¢chapter is designed to function as a quick-reference tool for

system specifications.

indexer
Specifications

The specifications for the MC20 Keypad Indexer are provided in

Table 5-1 below.

Parameter Value
Axes 2 axes {X & Y) multiplexed. Only
one axis may move at a time.
Keypad Membrane type with snap-action
keys
Display 2 lines of 24 characters, backiit LCD
Performance;

Velocity range
Velocity resolution
Position range
Acceleration range
Tool cycle delay

Scaling facility
Selectable motor
resolutions {must
match drive resolution)

0-100rps

0.002 rps at 200 steps/rev
+18,777,215 steps

1.22 - 5000 rps? at 200 steps/rev

0 - 9888.999 seconds (2-ms
increments)

0.0001 - 8999.98 user units/rev
200, 400, 800, 1000, 2000, 4000,
5000, 10000, 12800, 21600, 25000,
36000 and 50800 steps/rev

Input circuits:
{Limits, Home, Star,
Stop, Tool in, Reg. mark}

Opto-isclated, requires 12 - 24V to
operate. Max. current 20mA at 24V

Cuiputs:
Step

Direction

Tool Out & Aux Out

Differential line drive output. Low
pulse of 5us duraticn causes the
moter to move one step. As the
resolution increases, the pulse
width is reduced to match the drive
type. The frequency range is 4Hz -
BOOKHz.

Differential line drive output

Emitter/collector outputs
24V at 300mA maximum

AC input

B5 - 2864VAC at 47 - 63Hz {no
switching required)

Auxiliary DC output

24v DC at 200mA max.

Weight

4.0 Ibs (1.8kgs)

Table 5-1. MC20 Indexer Specifications
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Chapter 6.

MAINTENANCE & TROUBLESHOOTING

Chapter
Objectives

The information in this chapter will enable you to do the following:

= Perform routine system maintenance
+ |sclate and resolve system hardware and software problems

Routine
Maintenance

Connectors

Cabling

Fliters

The following are recommendations for routine maintenance on the
MC20 indexer.

Over a period of time, and particuiarly if the equipment is subjected
to vibration, connectors may come ioose. Regularly inspect the
connectors to avoid this problem,

If any of your cabling is exposed or in a pasition in which it may be
damaged, regularly inspect them to anticipate its failure and
prevant a machine breakdown.

If you have mounted the electronics rack in & cabinet through which
fitered cooling air is passed, you will need to inspect and clean the
fiters at regular intervals, Faiiure 1o do this may result in reduced

cooling, leading to cverheating ard possible faifure of the
electronics.

Trouble-
shooting

Problem tsolation

This section discusses methods to identify, isolate, and resolve
indexer-related problems that may oceur with your system,

Try to determine if the problem is mechanical, electrical, or
software-related. Can you repeat or re-create the problem? Do not
attempt to make quick rationalizations about problems. Random
events may appear to be related, but they are not necessarily
contributing factors to your problem. You must carefully investigate

and decipher the events that occur betore the subsequent system
problem.

Verify the operating parameters are correct (see Chapter 4).

You may be experiencing mora than cne problem. You must solve
one problem at a time. Log {document) all testing and problem
isolation procedures. You may need to consult these notes later.
This will also prevent you from dupticating your testing efforts.
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Motor Falls 1o
Move

Motor Stalis

isolate each system companent and ensure that each component
functions properly when it is run independently. You may have to
remove your sysiem compeonents ang re-install them component-
by-component 1o detect the problem. 1 you have additional
components available, you may want to use them 10 replace
existing components in your system 10 heip identity the source of
the probiem.

WARNING

Make sure to remove power before disconnecting system
components or changing wiring.

Once you have isolated the problem, take the necessary steps 1o
resolve it. Refer 1o the problem solutions comained in this chapter.
if your system's problem persists, call the appropriate phone
number shown at the front of this User Guide or your iocal
distributor.

CAUTION
Do not remove the MC20 cover. Removal voids the warranty.

Test the motor to see if it has holding torque. If there is no holding
torque, there are bad connections or bad cables. Remove power
and use an chmmaeter to monitor continuity between the cable's
motor connector and drive connector or between the drive
connector and the indexer connector,

If the unit has holding torque and the motor shatt still fails to move,
here are some probable causes:

+  The MC20's limit switches or remote stop switch may be tripped
or are faulty. Make sure these switches are closed or, if no
switches are used, connected 1o the +24V supply {see /O
connections in Chapter 3).

- The Ioad is jammed. You shouid hear the drive attempting to
move the motor. Remove AC power from the drive and move
the load manually away from the point of the jam.

A motor stall during acceleration may be caused by one or more of
the following tactors:

- The velocity setting may be too slow

»  The torque requirements may be excessive

+ The acceleration ramp may be 100 steep

«  The load inertia and motor inertia may be grossly mismatched.

Lower accelteration may be required.

x
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Motar Fails to Run
at High Speeds

If the motor tails to run at high speeds, it is possible that the motor
may not produce encugh torgue o move a given {oad at these
velocities. Check the motor's torque/speed curve and make sure
you are not trying 10 exceed the specified performance.

Reducing
Electrical
Noise

Try to eliminate sources of possible noise imerference. Potential
noisée scurces include inductive devices such as sclenoids, relays,
motors, and motor starers operated by a hard contact. Mount the
MC20 system in a NEMA-approved enclosure to protect it from
electrical noise. For more information on identifying and
suppressing electrical noise, refer to the Technical Data section of
the Digiplan Motion Control Catalogue.

Returning
the System

If you must return your MC20 indexer system to effect repairs or
upgrades, use the following steps:

1. Get the serial number and the medel number of the defective
unit, and a purchase order number to cover repair costs in the

event the unit is determined by the manufacturers to be cut of
warranty.

2. Before you return the unit, have someone from your
organization with a technical understanding of the MC20
indexer system and its application inciuge answers to the
following questions:

«  What is the extent of the failure/reason for return?

+ How long did it operate?

= Did any other items fait at the same time?

= What was happening when the unit failed {i.e., instaliing the unit,
cycling powser, starting other equipment, etc)?

+  How was the product configured (in detail)?
+  What, if any, cables were modified and how?
= With what eguipment is the unit interfaced?

+  What was the application?

«  What was the system environment {temperature, enclosure,
spacing, unit orientation, contaminants, ete.}?

*  What upgrades, if any, are required {hardware, software, User
guide)?
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i

3. in UK, call Digiplan for a GRA (Goods Returned Authonsation)
number. Returned products canngt be accepied without a GRA
number. The pnone number for Digiplan Repair Depanment is
0202 690911, For Customer Service/Applications Depariment
phone 0202 829000.

Ship the unit to:

Parker Hannifin pic
Dhgipian Division,
21, Balena Close,
Poole,

Dorsset,

England.

BH17 7DX

4. In the USA, call Parker Hannifin Corporation, Digiplan Division
for a Return Matenal Autnorization (RMA) number. Returned
products cannot be accepted without an RMA number. The
phone number for Digiplan Division Applications Department is

{800} 358-8070.

Ship the unit to:

5. FElsewhere: Contact the distributor who supplied the equipment.

Parker Hannifin Corporation
Digipian Division

5500 Business Park Drive
Rohnert Park, CA 94828
Artn: RMA # xxxxxx
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Index

Absolute indexing, 29
Acceleration rate, 22

Accuracy, 19

Application development, vi
Atmospheric contamination, v, 9
Aux-Cut, 27

Batch index opsratian, 30

Batch move execution modes, 25

Batch moves: Batch indexing, 30; Batch
registration, 34

Bench test, 3

Cabling, 41
Configuration procedures, 21
Conventions, vi

Dangers, vi

Earth loops, 9
Electrical noise, v, 43
Electronics concepts, iv

Filters, 41
Front pansel, 1
Functiona! block diagram, 1

GRA {Goods Returned Authorisation)
numbper, 44

Holding torque, 42

Home creep speed, 24
Home search speed, 24
Home switch connections, 12
Homing functions, 24
Hysteresis, 18

/O connections, 10

Incremental indexing, 29

index speed {velocity), 23

installation: /O connections, 10; Mounting,
10; Precautions, 9

Jog function, 28

LCD display, 1
Limit deceleration rate, 25
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