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Safety Information

Safety Notice:

Precautions:

Only qualified personnel should attempt the start-up procedure or
tfroubleshoot this equipment.

This equipment may be connected to other machines that have
rotating parts or parts that are controlled by this equipment.
Improper use can cause serious or fatal injury. Only qualified
personnel should attempt to start-up, program or tfroubleshoot this

equipment.

Operating Environment safety is discussed in Section 10.

/\ WARNING:

/\ WARNING:

/\ WARNING:

/\ WARNING:

Do not touch any circuit board, power device or
electrical connection before you first ensure that
no high voltage present at this equipment or
other equipment to which it is connected.
Electrical shock can cause serious or fatal injury.
Only qualified personnel should attempt to start-
up, program or troubleshoot this equipment.

Be sure that you are completely familiar with the
safe operation of this equipment. This equipment
may be connected to other machines that have
rotating parts or parts that are controlled by this
equipment. Improper use can cause serious or
fatal injury.  Only qualified personnel should
attempt to program, start-up or froubleshoot this
equipment.

Be sure that you are completely familiar with the
safe programming of this equipment. This
equipment may be connected to other machines
that have rotating parts or parts that are
controlled by this equipment. Improper
programming of this equipment can cause serious
or fatal injury. Only qudlified personnel should
attempt to program, start-up or froubleshoot this
equipment.

Be sure all wiring complies with the National
Electrical Code and all regional and local codes.
Improper wiring may result in unsafe conditions.
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A WARNING: The stop input to this equipment should not be
used as the single means of achieving a safety
critical stop. Drive disable, motor disconnect,
motor brake and other means should be used as
appropriate. Only qualified personnel should
attempt to program, start-up or froubleshoot this
equipment.

@3sn SIOGNAS OL A
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A WARNING: Improper operation or programming of the control
may cause violent motion of the motor shaft and
driven equipment. Be certain that unexpected
motor shaft movement will not cause injury to
personnel or damage to equipment. Peak forque
of several times the rated motor torque can occur
during control failure.

STANLY3IH RYMAIVH

A WARNING: The motor shaft will rotate during the homing
procedure. Be certain that unexpected motor
shaft movement will not cause injury to personnel
or damage to equipment.

STANLYAL wiNIN

A CAUTION: To prevent equipment damage, be certain that
the input power has correctly sized protective
devices installed.

A CAUTION: To prevent equipment damage, be certain that
input and output signals are powered and
referenced correctly.

NOILVINIWNOOQ B
FIVYMLOS ‘S100L 140ddNS

A CAUTION: To ensure reliable performance of this equipment
be certain that all signals to/from the controller
are shielded correctly.
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1. Read Me First

o
&
w
5:’
2q
T Qo
w oo
==
ag
So
o2 —
>
=
£

HARDWARE FEATURES

MINT™ FEATURES

SUPPORT TOOLS, SOFTWARE
& DOCUMENTATION

This manual contains information for installing and commissioningthartMwe
programmable position controlleThe manual is split into the follng main sections:

» Overview: Sections 1 through to 6This contains anwerview of theSmartMwe
controllef MINT” ™, the motion programming language and optiorasiable for
SmartMwe

OPTIONS

e Getting Started: Sections 7 and 8This section contains details of getting startec.
with SmartMwe, checking wiring and tuning the motors.

e Intr oduction to MINT Programming Language:Section 9.This provides an
overview of the MINT motion programming language.

GETTING STARTED

e Hardware Guide: Sections 10 — 12 pvale a detailed description of the haate
interfaces orSmartMwae. For example, the digital and analog I/O is discussed.

e cTERM: Section 13. Pmades information ot TERM theWindows Terminal
Emulator forSmartMwe

SETTING UP

It is advisable to read Section (7), Getting Started, i&unilfar with SmartMae.
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2. Key to Symbols Used in this Manual

Throughout this sectionavious icons are used to indicate spediinctions:

o
&
w
=2
L«
T Qo
w oo
==
ag
So
o —
>
=
£

B The scravdriver icon indicates that it is necessary to emakplysical connection
to SmartMee by way of the scne terminations on the front panel of the
controller

& The disk icon together withléname is used to indicate that a MINT program (ti
motion control language used to program Smavdjghould be denloaded to
the controller The flename indicates the name of thefbr.

HARDWARE FEATURES

The prompt icon indicates that the follmg commands should be typed in
directly to the terminal at the MINP> or C> prompt.

MINT™ FEATURES

[Ctr]+[E] TypeCtrl andE at the same time.

GETTING STARTED OPTIONS SUPPORT TOOLS, SOFTWARE
& DOCUMENTATION

SETTING UP
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3. Hardware Features

The SmartMwee controller is a programmable high performance 16 bit motion controlls
contained within a single compact box and used for controlling up tes3aixsere
motors. The major features of the controller are illustrated in Figure 1:
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MINT™ FEATURES

3 Analog Inputs
+/-10V or 0-5V 10
bit resolution

Fast Interupt
Position latch in 30ms

|

I o 6 o B o T o

8 Opto-isolated inputs
PNP 12-24 Volts
CAN OPerator Panel: KeypadNode

SUPPORT TOOLS, SOFTWARE
& DOCUMENTATION

I

Axis 1 Encoder
8 opto-isolated & short
circuit protected outputs
50mA per output

]

OO0 o, -~y o (MO g ~=-7y o HOOOHY ¢, =2 m@

<:| Home & Limit switch inputs %
— 5
RS232 or RS485 seridl [ | Amplifier command/demand +/- 10V 12bit
port. Protected comms ®  —
on RS485 multi-drop
<:> [: Axis 0 Encoder
Power Input: ©
24V dc @2.6A . [
or 18V ac @ 150VA = Home & Limit =
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| —
o
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Figure 1. SmartMee Hardvare E
o
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Features

» Three product ariants for one, tev or three ags of position control for closed loop
seno motors or iverters.

@3sn SIOGNAS OL A
15314 IN AV

* Incremental encoder feedbackotehannel plus inde

12 bit analog +/-10V seovamplifer outputs. Programmable for 0-10V with
direction.

 Stand-alone operation or host computer controllest 8S232/485 link. Up to 16
controllers on RS485 multi drop link.

=
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e
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m
«»

e Panel mount box - bookcase format.

» Credit card memory inteate for program storage, motion plied or teach data.

« 8 uncommitted digital inputs for machine control with interrupt capab@ipto-
isolated.

STANLYAL wiNIN

» 8 uncommitted outputs (short-circuit protected), for machine control. Opto-isolated.
* Limit and Home inputs per axis. Opto-isolated.

 External error input.

 High speed position latch input for applications such as puigtration.

» Three 10 bit analog inputs ptiding interfaces to jg-stick or sensors.

NOILVINIWNOOQ B
FIVYMLOS ‘S100L 140ddNS

* Pulse follaver input for softvare gearboas.

» 24vDC/18VAC input onboard peer supply Provides rgulated wltage outputs for
incremental encoders.

» Easy to use Basic Ekmotion control language, MINT, with onboard program
editor:

SNOILdO

» 26k bytes non-elatile program/data memary
3 axis linear interpolation.

» Optional circular interpolation.

Q3LYVIS ONILLID

» Cam proiling and flying shears.

Software Gearboss.

Named ariables and subroutines.

Interrupt capability

M i
3-2 MN1250 6/98 Im
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3.1 Technical Specification

3.1.1 Machine Control I/O

Limit Inputs:

e 1 input per axis. Pxiddes end of tnzel protection.
Crash stop all s when acte.
* PNP Opto-isolated. Connect to normally closed switch to Uss
* Reverse bias protected.
* Maximum input wltage: 30V
e Operatingvoltage: 12-24V
* Input impedance: 2.Zk

=

Home Inputs:

e 1 input per axis. Pxides reference position for the axis.
* PNP Opto-isolated. Connect to normally closed switch to \se
* Reverse bias protected.

* Maximum input wltage: 30V
e Operatingvoltage: 12-24V

* Input impedance: 2.Zk

Stop Input:

« 1 input per controller Brings all ars to a controlled stop when
active.

* PNP Opto-isolated. Connect to normally closed switch to \4se

* Reverse bias protected.

* Maximum input wltage: 30V

» Operatingvoltage: 12-24V

* Input impedance: 2.Zk

Error Input:

« 1 input per controller Brings all ags to a crash stop when aeti
* PNP Opto-isolated. Rerse bias protected.
» Software conigurable input leel.

User Digital
Inputs

e 8 input lines.

* PNP opto-isolated. Rerse bias protected.
 Logical one when floating or pulledvio
 Logical zero when connected to Usé.

e Maximum input wltage: 30V

e Operatingvoltage: 12-24V

* Input impedance: 2.Zk

User Digital
Outputs:

» 8 output lines dvien by Darlington array

* 50mA continuous source on all channels.

» 350mA max source per channel, 500mA max for all 8 outputs
simultaneously

e Over-current and wertemperature protectiorAn error is flagged
to MINT.

MN1250 3-3
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Fast Interrupt:

1 input per controller

PNP opto-isolated. Rerse bias protected.
Latches position of all @s within 3Qs.
Maximum input wltage:

Input impedance:

Enable Output:

Single pole double thvorelay rated at 1A @ 24V
1 output per controller
Fail safe operation: relay de-egeaed on an error

Analog Inputs:

3 independent analog channels.

10 bit resolution.

Jumper selectable farl0V (differential) or 0-5V operation.
Input impedance: 2.2k

Analog Outputs
(drive demand/
command):

* 1 output per axis for motor demand/command signal.

+10V output £0.1%).

12 bit resolution (4.9mV/bit).

Additional analog output pwided for system tuning and genera
purpose use.

Encoder Inputs:

Encoder input per axis for positional feedback via incremental
encoder

Operates with both single ended (TTL or open collector) or
differential (TTL or RS422) output type. Bafential is
recommended.

Accepts three channel increment encoders (A, B and Z).

A and B channels are quadrature decoded.

Minimum requirement: Channgél and B single ended@TL.
Maximum encoder frequeypc4.6MHz quadrature count.

Serial Port:

RS232 or full duphe 4 wire RS485.

Connections brought out on 9 pin male D-type connector
9600 baud (softare selectable), 1 start bit, 8 data bits, 1 stop k
no parity

RS232 or RS485 selectable via jumper settings

(RS485 Requiresrimware upgrade).

3-4 MN1250

uuuuuuuuuuuuuuuuu

it



MN1250-SmartMove-6/98 6/17/98 10:01 AM Page 3-5

—p—

3.2 Miscellaneous and Mechanical Specification

Pawer Input:

24V dc at 2.6A.
18V ac at 150X.

Onboard Pwer Supply:

On board pwer supply supplies the folidng:

Regulated +5V output at 500mA (not to be used for mag
1/O).

Regulated (12V outputs at 200mA (not to be used for
machine 1/0).

24V output for machine 1/O.

5V regulated output for the incremental encoders.

OperatingTemperature

0-45C/32 - 113F

Battery Life:

5 years.
Non-wlatile RAM contents retained for up to 12 months

when fully chaged.

MN1250 3-5
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SmartMove
Bookcase Format Motion Controller
Overall Dimensions
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4. MINT™ Features for SmartMove

MINT is a structured form of Basic which has been custom designed for motion conti
applications. The MINT language has been written to wllosers to get started quickly
and run simple motion programs, while alsovling a wide range of more perful
commands for compeapplications. MINTS onboard line editor and command line
interface allevs simple programs to be created quickly with only the aid of a terminal
emulator cTERMis a pre-coni§uredWindows terminal emulator supplied with
SmartMwe The installation disks can be found in the back of the manual.

READ ME FIRST
KEY TO SYMBOLS USED

HARDWARE FEATURES

MINT is used in thousands of applicationendwide, servicing manhigh demand
industries such asxtles and packagingApplications range from simple single axis
applications to complemulti-axis, multi-controller applications via a multi-drop RS485
host-controlled link. It is MINTS flexible and paverful command set that is able to
provide a solution to theast number of industrial motion control applications. Some
examples of these applications include:
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 Packaging machines

» Multi-axis screen printers
 Milling machines and lathes
e Print ragistration

 High precision test machines

SUPPORT TOOLS, SOFTWARE
& DOCUMENTATION

* Spin welding
* Textile robots
MINT Features for SmartMove:

OPTIONS

» Support for up to 3 @s of control.

* Basic type programming language with commands su&RasT, IF.. THEN
andFOR..NEXT

« Variable dehitions where eachariable can be gen a meaningful name of up to 1(
characters in length.

GETTING STARTED

e Support for arrayariables. Size is limited only byailable memory which can be
extended using a RAM card.

» Subroutines are referenced by name rather than by a line nufnbame can be up
to 10 characters in length

SETTING UP

 Extensve support for terminal 1/O bothver the serial and CAN based operator
panel knavn asKeypad\ode.

M-IIIIIIIIIIII
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» Extensve support for digital and analog 1/O including the ability to generate
interrupts on digital inputs.

* Many move types including: speed control, positional control, torque control, cam
profiles, flying shears, softare gearboas.

* Error receery from position errors, end of & limits and &ternal errors.

* Protected communicationser single point RS232 or multi-drop RS485 links
allowing data transfer to arxecuting program.

 Trapezoidal and ‘Sturve \elocity profles with separate acceleration and
deceleration.

 Passvord protection on programs.

In addition to usual Basic type commands sucRRENT, FOR..NEXT and
IF. THEN , MINT has a number ofdgywords dedicated to Motion Control and
input/output. Kywords are preided for:

e Speed and positional control.
 Torque control; linear and circular interpolation.
» Cam proiling and flying shears.

There is also full controlver basic motor control parameters such as thedeop in
addition to all the digital and analog I/O on the controller

MINT splits motion lkeywords into 2 catgories, motion ariables and motion commands.
Motion variables are éywords that can be read or written (although not necessarily both).
For example:

SPEED[0,1] = 10,20
ACCEL[0,1] = 100,200
MOVERI0,1] = 50,100 : GO[0,1]

The use of the square bratk controls 2 a&s in the system, where axis 0 is tinst faxis
followed by axis 1 and so o.he use of the square bratk is optional as MINT isery
flexible in its multi-axis syntax. In thisxample, a speed of 10 units/s, acceleration of 100
units/$ and a relatie move of 50 units has been set-up on axiSPEED, ACCEL and
MOVERare all motion ariables. The motion comman@Ois used to initiate motionAs

with most motion kywords, thg can be abbreated to 2 letters, forxample: SPEED

can be replaced witBP andMOVEReplaced withMR This saes both on code space

and typing.

The utility calledSquastenables programs to be compressed by replaeyngdids with
their abbrgiated counterparts, foxample. Refer to Section 13.10.

M i
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A slew speed: SPEED Q
. w
= Trapezoidal ramp Za
s RAMP =0 £9
w o
> ==
25
acceleration rate: deceleration rate: wo
ACCEL DECEL =
x
0 >
A @
> 2
g 'S' ramp =
g RAMP >0 &
2
<
==
0 >

Time
Alternative Velocity/Time profiles

Figure 3:Trapezoidal mee with S ramping applied

MINT™ FEATURES

Moves are based on a trapezoid, whichehseparately coigjurable acceleration and
deceleration parameters. MINT also supportct®ie profles by use of the RAMP

keyword.
At any time during motion, the position of the motor can be printed using:

PRINT POS

SUPPORT TOOLS, SOFTWARE
& DOCUMENTATION

To print the position of axis 1, the folling would be used. Note the use of the dot to
signify the axis number:

PRINT POS.1

OPTIONS

The use ofinitsmay hae been noted in thex@mple abwe. This is because engineering
units can be applied to an axis. In a linear table angple, there may be 1000 encoder
counts per mm.The keywords SCALE(or SF for short) can be used to set thevrecale
factor of the axis:

SCALE = 1000

will enable positions to be speeid in mm and speeds in mm/s.

GETTING STARTED

SETTING UP

M i
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The following shavs a more complete MINTxample:

REM Program: XY example
REM

@3sn SIOGNAS OL A
15314 IN AV

REM Define 10 XY positions
DIM xpos(10) = 10,10,10,20,30,40,40,40,30,20
DIM ypos(10) = 10,20,30,30,30,30,20,10,10,10

GOSUB init
GOSUB main
END

STANLY3IH RYMAIVH

#init
HOME =0,0  : REM Home both axes
PAUSE IDLE[0,1] : REM Wait for axes to stop
RETURN

STINLVIS wANIN

#main
REM Repeat forever
LOOP
REM Move to the 10 points
FORa=1t010
REM Move to the absolute position
MOVEA = xpos(a),ypos(a) : GO
PAUSE IDLE[0,1]: REM Wait for axes to stop
ouTo =1 : REM Set an output (head down)
PAUSE INO  : REM Wait for head to be down
OuT0 =0 : REM Move the head up
NEXT
GOSUB init  : REM Home the axes again
PAUSE IN1  : REM Wait for input to start again
ENDL
RETURN

NOILVINIWNOOQ B
FIVYMLOS ‘S100L 140ddNS

SNOILdO

Although this is a simplexample, MINT is equally adapted to more conxpdgplications
with keywords for print rgistration, product infeed, flying shears and camilimgf
MINT structure andxamples are described in more detail later in this manual.

Q3LYVIS ONILLID

The xample gven would be loaded into therogram huffer for execution. The Program
buffer is used to store the application program for the controlleaddition to the
Program huffer, there is &Confguration tuffer. This stores aile usually containing the
configuration parameters of the system, such as sysams,gspeed and accelerations.
ProgramandConiguration kuffers are explained in more detail in later sections.

MIIIIIIIIIIIII
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Using the &st interrupt capability on the controlléne position of all as can be latched

within 30us. This latched position can be used as a product reference for product infi
or position ‘erification. In addition to latching the position, a MINT interrupt routine ce
be called to perform a function associated with the input, immediately after it happen

READ ME FIRST
KEY TO SYMBOLS USED

#FASTPOS

axl = FASTENC.0

ax2 = FASTENC.1

OFFSET.0 = ax1 - x2 : REM make up the difference
RETURN

HARDWARE FEATURES

MINT supports a number of interrupt sources in addition todleifterrupt. These are
eight interrupts for the general purpose inputs and one from the stop input. Interrupt
placed in the program by simply adding a prearaef subroutine to the program:

#INO
PAUSE IDLE
MOVER =10 : GO
PAUSE IDLE
RETURN

MINT™ FEATURES

This attaches an interrupt to input 0 and will result in &emelatve of 10 units in
response to afling edge in the input.

Interrupts hae the adantage of wrking in the background withoutfa€ting program
flow. Within MINT there are f& occasions where programegution is halted A move
can be set-up to operate in the background, at the same time, the program can be cl
inputs, writing to outputs and checking position:

SUPPORT TOOLS, SOFTWARE
& DOCUMENTATION

MOVEA =100 : GO : REM Absolute move of 100
PAUSE POS >50 : REM Wait for position of 50
OouTl=1 : REM Set an output

OPTIONS

This can occur with something more compla cam prdfe for example:

DIM cam0(11) = 10,1,2,3,4,5,6,7,8,9,10
MASTERINC = 100

o
CAMA =1 : REM Start the cam %
PAUSE CAMINDEX >4 : REM Wait for segment 4 to execute §
ouTi=1 : REM and fire an output E
[0}

Cams are a special motype and takthe place of mechanical cams. In M|Nilseries

of positions on the sl& (the cam) are referencedaatst a series of positions on the
master This is gven in the form of a table which can then Recaited as a one shot or a
continuous cam.The cam can also be triggered from thstfinterrupt, alleving the cam

to be re-referenced each turn. Cams omeewed, operate in the background ane gi
full control back to the program.

e worion Lanausae  O/98 MN1250 4-5
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In addition to the motion control features, MINT ypigtes sophisticateddgwords for
controlling terminal output, whether this is tBmartMwe operator panel or ¥T100
compatible terminal at the end of an RS232 cableywiirds are @ilable for locating the
cursor on the screen, for printing messages and for formatting input and odfiguthe
CAN Operator Bnel,KeypadNode, MINT also has the ability to detect whereg is
pressed.This is benatial for operator jog control.

e
F4| |F5  F6

EXIT
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Set-up Menu
Select Function
LENGTH SPEED CYCLES
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Figure 4
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4.1 Systems with more than Three Axes

SmartMore supports a maximum of 3eson one controllerHowever, using a host

computer based system it is possible to connect up to 16 controllers on to a multi-drop
RS485 serial link and to issue instructions to these controllers using specially constructed
data packts.

NOILVINIWNOOQ B
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Host
Computer
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Multi-drop
RS485 link

dN ONILLIS

Figure 5: Multi-drop system
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Using standard MINTit is possible to switch from controller to controlleeo a
multi-drop link by sending $ follwed by the card addres$he card address is set by the
5 pole DIP switch.

Example:

READ ME FIRST
KEY TO SYMBOLS USED

$3

This will connect the host to box #3. Vlag gained access it is mopossible to upload
and dovnload programs\eer the multi-drop link.

It is also possible to pass data to aaceiting program or to issue commands for
immediate gecution using one of twvprotocols.

w
w
o
2
<<
o
w
<
2
=]
<
T

a). MINT Host Computer Communications (Comms Protocol)

Using MINT, data can be passed to and from the controller using a protected data p4
placed into a 99 element array on the controlléris is analogous to a dual port RAM
with 99 addresses (or a post-box with 99 pigeon holEsg host computer can place daf
into an address (pigeon hole) for the controller to read and &isa which occurs during
program &ecution. A typical example is shan belav:

MINT™ FEATURES

COMMSON :REM Turn on COMMSprotocol
REM comms addresses are split as follows

REM COMM3) - command 1: Move absolute

REM 2: Move relative

REM 3: Home axis

REM COMM@) - speed of move

REM COMMS) - move distance

REM COMM@) - home command

2
Sz
ES
a=
sSE
8=
03
=
o
[=)
SS
o
2
v

COMM8) = 0 : REM Clear the command
LOOP
command = COMMS)
IF command <> 0 DO
IF command=1 THEN SP.1=  COMM@&):MA.1= COMMS):G0.1:PAUSE ID.1
IF command=2 THEN SP.1= COMMg):MR.1= COMMS):G0.1:PAUSE ID.1
IF command=3 THEN HM.1= COMM@):PAUSE IDLE.1

OPTIONS

=
ENDIF &
COMM8) = 0 : REM Send Ack back to host E
ENDL &

b). MINT/3.28

MINT/3.28 is intended speatally for systems where a host computer sends all motion
control commands to the controllefhese commands are for immediate@ition, with
the sequencing being performed on the host computer rather than the controller
MINT/3.28 is a data-paek based system used for communicatiores the RS232 or

e morion tanauace  O0/98 MN1250 4-7
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RS485 serial communications linRhe ptysical constraints of RS232 alNoconly point-
to-point communication; meaning, one host computer can talk to one contR8485
provides longer transmission distances andaadla single host computer to communicate
with up to 16 controllers on one multi-drop link. MINT/3.28 is not standard aoétand
requires aifmware change. Contact a local disttitr for details.

@3sn SIOGNAS OL A
15314 IN AV

Both protocols are digfed by theANSI standard 3.28, which uses a simp&Cll based
protocol. This is deined in the MINT Programming Manual and can be, f@maple,
programmed on a PLC, with the PLC acting as the system host.
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4.2 Keyword Summary

The following is a complete list (in alphabetical order) of all tlegwkords supported on
SmartMore. Abbreviations are gien following /.

# subroutine label CIRCLEA/CA circular interpolation absolute
#FASTPOS fast position interrupt (2 aes)
#INO..IN7 interrupt subroutines on CIRCLER/CR circular interpolation relate
digital inputs (2 aes)
#ONERROR onerror subroutine CHR output non-ASCII characters
#STOP stop subroutine on stop CLS clear the screen
input COMMSONenable protected
statement separator communications mode
CONFIG/CF configure axis for
ABORT/AB abort motion - crash stop all off/senolinverter
axes CONTOFF/CO contouring off
ABS return absolutealue of CONTON/CT contouring on
number COS return cosine of angle
ACCEL/AC set acceleration CURRLIMIT/CL  set current limit of BC
ACCELTIME/AT time to reach SPEED in ms
ANALOGUEXx/Ax read 10 bit analog inputs DAC/DC write direct to 12 bit BC
(1,20r3) output
AND/& logical (bitwise)AND DATATIME/DT data capture time
AUTO auto-eecute program on DECEL/DE set deceleration
power-up DEFAULT/DF return all motion parameters to
AUX write velocity or default values
following error to AC DEMAND/DM return instantaneous motor
AUXDAC write direct to 4th analog demand
output DIM resere space for array data
AXISCON configure axis attribtes DINT disable interrupts
AXES set defwult axis numbers DISLIMIT/DL disable limit switches
DISPLAY list all defned \ariables and
BACKOFF/BA set home speed baufk factor array \alues
BAUD set the serial baud rate
BEEP issue a beep at the user ECHO/EO control echoing of command
terminal line and error messages
BEEPON issue a beep during INPUT EINT enable interrupts
BEEPOFF do not issue a beep during ENABLE/EB enable/disable drés
INPUT ENCODER/EN return the encoder position
BINARY print number as an 8 bit ENCWRAP/EW set a wrap arouncalue on
binary string ENCODER \alue
BOL place cursor at lggnning of line END end program>ecution
ENLIMIT/EL  enable limit switches
CAM start mae on CAM table ERROR/ER return axis error condition
CAMA start moe on absolute CAM ERRORIN/EI set error input state
table EXIT terminate current loop structure
CANBAUD/CB set the CAN baud rate
CANSTATUS/CNS read the cause of the CANent FASTENC/FC read latched encoder position
or error FASTPOS/FP read latched position fronast
CANCEL/CN clear error/cancel current w® interrupt
CAPTURE/CP begin data capture FOLERR/FE return instantaneous folléng
CARD/CD return card address number error

e morion tanauace  O/98
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FOLLOW/FL
FOLLOWAXIS/FA

FOR {STEP} NEXT
FLY/FY

FREE

GAIN/GN
GO
GOSUB
GOTO

HMSPEED/HS

HOME/HM

IDLE/ID

IF DO {ELSE} ENDIF
IF THEN
IMASK/IM

IN
INX/IX
INCA/IA
INCR/IR
INKEY/IK

INPUT

INT
IPEND/IP

JOGNIG
KEYS

KINT/KI
KINTRANGE/KR
KVEL/KV
KVELFF/KF

LASTERR

LIMIT/LM
LINE
LOAD
LOCATE
LOOP .. ENDL
LOOPTIME/LT

enable encoder folaing
(software gearbox)

set which axis to follw for
encoder follaving

Basic for nat loop

setup flying shear to a master
position

display free memory

seno loop proportional gin
begin synchronized motion
branch to subroutine
continue gecution from label

set speed axis seeks home
switch

seek home position/read home
input value

return true when idle/set idle
following error

block IF structure

standard IFFTHEN statement
interrupt mask on user inputs
(#INx)

read 8 bit alue of digital inputs
read digital inputs 0 to 7

set nev end position: absolute
set nev end position: relate
returnASCII character from
serial/leypad huffer

accept numeric input with
optional formatting

return intger \alue of number
user interrupts pending

speed control

set leypad ley values and
enable kypad

seno loop intgral qain

seno loop intgration range
seno loop \elocity gain

seno loop \elocity feed forvard
gain

display last interpreter error
message

read limit switch input alues
print a string to a spe@#d line
load a fle

locate cursor on terminal
loop forever

set sero loop time

—p—

MASTERINC/MI

MFOLERR/MF

master link position for CAM
profiling
set maximum follaing error

MOVECAM/MC move one cam ggnent

MOD/%
MODE/MD
MOVEA/MA
MOVER/MR

NODELIVE/NL

NOT/!
OFFSET/OF

ORY/|
ouT/OT

OUTx/Ox
PAUSE
POFF
PON
POS/PS
PRESCALE/PR
PRINT/?

PROTECT
PULSE/PU

PULSEVEL/PV

RAMP/RP
READKEY/RK

RELEASE

REM
REMOTEAL/RL

modula arithmetic operator
return current mode of motion
positional mee absolute
positional moe relatve

determine if a node isvie or
dead

logical not

perform ofset during
pulse/encoder folleing

logical (bitwise) or

write 8 bit alue to digital (user)
outputs

write to user outputs bits 0 to 7

pause programxecution until
condition is true

turn prompt off

turn prompt on

read/set axis position

scales dan the encoder input
prints a string or number with
optional formatting

passverd protection on program
enable pulse follwing
(software gearbox)

read pulse inputelocity

velocity profle smooth &ctor
read current & pressed on
keypad

clear all user ariables from
memory

comment

set actve state of remote I/O

REMOTEBAUD/RB set the CAN bit rate on the

remote deice

REMOTEERROR/RRread the error status from the

REMOTEIN/RI

remote deice
read the inputs on remote input
device

REMOTENODESset the node ID on the remote

device

REMOTEOUT/RO set the outputs on the remote

REPEAT .. UNTIL
RESET/RE
RETURN

RUN

output deice

loop until condition is true
re-initialize motion ariables
return execution from
subroutine

execute a program

4-10 MNI1250
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SAVE sae afle VECTORA/VA vector mae absolute (2/3 &s)
SCALE/SF scale encoder counts to user u VECTORR/VR vector mee relatve (2/3 aes)
nits VEL/VL return instantaneous axis
SERVOC/SC turn sero on to current position velocity
SERVOFF/SO turn sero power of VER display MINT \ersion number
SERVON/SV turn sero powver on
(in previous position) WAIT wait in milliseconds
SIN  return sine of angle WHILE .. ENDW loop while condition is true
SPEED/SP set speed for positional mes WRAP/WR set resetalue of pulse follwer
STATUSNODE/SN read the node ID of the CAN timer
device which caused an error
STOP/ST bring axis to a controlled stop XENCODER/XE read/set @ernal encoder
STOPMODE/SM set the action tan on the stop position
input XIO/XI read/set xpanded I/O
STOPSWI/SS read stop switch status XI100..XI07  read/setepanded I/O bits

XOUT read last gpanded outputalue

TAN return tangent of angle
TERM/TM set terminal output to LCD ZERO/ZR defines present axis position as
display/serial zero
TIME/TE  user timer
TIMER/TI  read pulse follwer counter
value
TORQUE/TQ set torque control
TRIGGER/TG trigger mae off an input
TROFF program trace 6f
TRON program trace on

Line Editor Commands:

CON  switch to Conifyuration huffer

DEL delete lines from a program
EDIT go to a program line

INS insert lines into program
LIST list a program

NEW clear program from memory

PROG switch to Program uiffer

Operators:
+ -/ * <> <= > <> = MOD/%

ABS INT AND/& OR/| NOT/! COS SIN TAN

The worion Lanausar  O/98 MN1250 4-11
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4.3 MINT Options

In order to pruide extended functionalitySmartMae has diferent \ersions of MINT
supplied on EPRM. This is commonly knan as frmware. The three grsions are
described:

Process MINT

Inter polation MINT

MINT/3.28

Process MINTsupplied as standard with Smartio
incorporates motion control features such as so#vwearboss,
cam profles and flying shears. Process MINT supports up ta
axes of linear interpolationut does not support circular
interpolation.

Process MINT supports cam pite§ and flying shears on the
first 2 axes only (ags 0 and 1).

Interpolation MINT preides full linear and circular
interpolation within the MINT evironment. Interpolation
MINT does not support the cam pitiofg and flying shear
capabilities of Process MINTA subset of Process MINg”
software gearboss are supported.

MINT/3.28 is intended for when sequencing data is program
on a host computer rather than on the contrdiiedlows the
immediate gecution of commands.

MINT/3.28 does not run a MINT program.

MINT/3.28 only supports a subset of the MINT command se
namely the motion control commandBhe Process MINT
command set is not supported.

(Refer to Section 4.1 b).

med
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5. Support Tools, Software and
Documentation

The MINT Programmes Toolkit (supplied on the disks attached with this manual)
provides a number of tools andample programs for use with Smartiko The main
application is cTERM foWindows which preides a pre-coidured terminal emulator
and editor for MINT programs.

5.1 cTERM for Windows

cTERM for Windows [ [&]x]
Ede Edt Setup Took Qomms Wiew Window

@) [ o(e] | @] oulsB) | o] B B wlne]]ns] ns[ ] r0]e] o]

P>LIST

READ ME FIRST
KEY TO SYMBOLS USED

HARDWARE FEATURES

1>DIM data(4000)
2Z>DATATIME = 5000
3>CAPTURE = 3

4>TIME = 0

53MA=25: GO

BeMA=0: 30 2] Capture Results
T>MA=25: GO

BrMA=0: GO ol
9>PAUSE IDLE O T A B T A
10>NUMPOINTS e I T ERCILI

MINT™ FEATURES
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Position (user units)

Tima:ms*2 é
o
Figure 6:cTERMfor Windows
cTERM forWWindowsprovides an intgratedWindows ewironment forSmartMae o
Features include: B
+ VT100/VT52 terminal emulator :z:
« Editor for ProgramandConiguration tuffer with file upload/devnioad. 8
 Data capture. Using the data capture routine&dnodrtMoe, velocity or folloving
error profles can be captured on the controller andvei@ bycTERM Refer to
Figure 6. N
* Protected Comms Protocobteh windav. ";:

» Squasthutility which allows laiger programs to be stored in memory by squashing
the original source code.
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o




MN1250-SmartMove-6/98 6/17/98 10:01 AM Page 5-2 $

5.2 cTERM for DOS

CTERM

e - N e =N
cTEEM wersien F.la 100% 9236 AM
|E3E Wptions Terminal Coswess Mint328  Log

-'-: ue I '

Edit F5
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Change Dir
DRE Shell
Aboul

Q= Lead ]
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HOMAHE .
HOMAHE .
HIOHAME .

HOMAKE . FL
HFGL Cenfig HUMAME .
Bther HOMAME .

STANLYAL wiNIN

Fizlead FézSave FS:Edit Fi:ClrBof FPZ00E FiD:zMenu

Figure 7: cTERM for DOS

CTERMIis a pre-confjured DOS based terminal emulator for use \®ithartMwe. As

well as preiding a standard terminal screen wiille upload and denload fcilities,
cTERMalso fcilitates the testing of multi-drop systems using the MINT communications
protocol and MINT/3.28.
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cTERMfor DOS will be installed during installing of the MINT Programredolkit.

SNOILdO

5.3 MINT Interface Library

The MINT Interface Litary is a CD-ROM containing a set of libraries for host
applications on the PCThe MINT Interface Library supports aBaldor Optimised
Control products. The following features are supportedSmartMwe

Q3LYVIS ONILLID

* Ability to upload and denload MINT programs and cdglirations eer the RS232
or RS485 serial port.

* The MINT Comms Protocol, alging a host application to send data to seceiting
MINT program. RS485 alies up to 16SmartMwesto be connected to the same
link.

dn ONILLIS

* MINT/3.28 commands can be sentSmartMae with simple instructions.
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Support is preided for all \ersions oWindows (Windows 3.11 Windows 95 and
Windows NT) allaving 16 and 32 bit applications to be writtéWith a Dynamic Link
Library (DLL) interface, ag programming language supporting DLLs can also support
the MINT Interface Library Interfaces hae been supplied for the follaing languages:

READ ME FIRST
KEY TO SYMBOLS USED

* Borland Delphi

* MicrosoftVisual Basic
* MicrosoftVisual C++
* Borland C++

C

HARDWARE FEATURES

Contact a local salesfafe for details.

MINT™ FEATURES
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OPTIONS

GETTING STARTED

SETTING UP
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6. Options

SmartMwe supports a number of options from CANshI/O epansion boards to prograrnr
development tools using tINT Interface Libary.

READ ME FIRST
KEY TO SYMBOLS USED

Order codes areygn in the folleving table, with a more detailed description of some o1
the options gien in later sections.

Ordering Information:

HARDWARE FEATURES

ltem Order Code Description
Options:
CAN Operator Bnel KPD002-501 CAN bus based 27¢&y keypad .
(KeypadNode) and 4 line LCD display 2
InputNode 8 ION001-501 CAN bus 8 digital inputs ;
s
OutputNode 8 ION003-501 CAN bus 8 digital outputs
RelayNode 8 ION002-501 CAN bus 8 relay outputs gz
EOS
64K RAM Card OPTO004-501 For program storage or 2=
memory &pansion §§
= Q
128K RAM Card OPTO005-501 For program storage or §§
memory &pansion 3
Encoder splitter OPT008-501 Provides two huffered outputs

from one encoder input.

OPTIONS

Firmwar e Options

Process MINT Supplied as standard

Interpolation MINT Supports circular interpolation

MINT/3.28 Host controlled communications %

Memory &pansion Refer to section 6.3 é
&

Miscellaneous:

RS232 Serial Cable 3m CBL001-501 9 pin to 9 pin serial cable

(10ft)

SmartMoe manual MN1250 Includes softare §
E

MINT Interface Library SW1259 Libraries forwindows developers “

uuuuuuuuuuuuuuuuu 6/98 MN1250 6-1
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6.1 CAN Operator Panel (KeypadNode)

@3sn SIOGNAS OL A
15314 IN AV

STANLY3IH RYMAIVH

<KIE v B : S

Figure 8: keypadNode

STANLYAL wiNIN

The CAN Operator &el KeypadNode) proides a general purpose operator panel
suitable for stand-alone machines of all typésypadNode is cost ééctive for simple
functions, such as replacing thumb wheel switches anddimg simple diagnostics. It
may also be used as a fully interaetprogramming panel for special purpose machine
control.

NOILVINIWNOOQ B
FIVYMLOS ‘S100L 140ddNS

KeypadNode operatesver the CAN los, praviding noise immunity for distances typically
up to 500m (approx. 1640ft).

A range of leywords are wailable in MINT which allev the easy manipulation of display
and leypad. Brmatted numeric input and output can easily be @eliesing the
PRINT..USING and INPUT..USING keywords.

Q3LYVIS ONILLID SNOILdO

dn ONILLIS
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6.2 CAN I/O Nodes

Figure 9:ioNODE Product lmily

Digital 1/0 can be epanded easily oBmartMwe using theCAN hus interface This
provides a high speed and secure setial interfice to a range of 1/O diees as
described:

* InputNode 8: 8 opto isolated digital inputs.

» OutputNode 8: 8 opto isolated digital outputs with short circuit avel current
protection.

» RelayNode 8: 8 relay outputs.

These I/O deices, knav generically as ioNODE, operate on the same dsKeypad\ode,
the CAN hus operator panel.

uuuuuuuuuuuuuuuuu 6/98 MN1250 6-3
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6.3 Memory Card

A memory card intedfce comes as standard w&martMae and supports either 64K or
128K credit card sized memory cardehe MINT software gves the follaving standard
support for the memory card:

* A Program and Conduration fle can be stored on the memory card. If the
controller detects the presence of a memory card with ei#tliérfite during paver-
up, theConiguration and Pogram fles are copied from the memory card to
controller memory forecution.

* A copy of the array data within the controllers memory can be stored on the memory
card.

* Array data can be storedfdihe on the memory cardArray data is defied in the
usual vay, with the addition of th©FFLINE keyword. All references to the array
data will then occurer the memory cardThis allovs the memory card to be used
as array memoryx@ansion. With a 128K memory card, some 32,000 array
elements can be deéd.

A change ofifmware allavs the memory card to be used to increase the size of the
Program luffer. Memory &pansion (denoted by /MX on thension number) stores the
Program and Corifjuration kuffers on the memory card at all times. During program
execution, the code is compiled. It is this compiled code which is stored within the
controller for ecution.

Memory e&pansion allavs for a theoretical program size of approximately 63K, although
this must compile den to under 26K (not including arrays). fdihe array storage is
supported with memoryxpansion as with the normal memory card usage.

M i
6-4 MN1250 6/98 Im
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6.4 The Encoder Splitter/Buffer Board

This is not an option thait$ onto the controllers optiorub kut is a stand alone PCB that
takes an encoder signal, either single ended &erdifitial and gies 2 diferential outputs.
This is useful for ‘daisy-chainingin encoder signal from a master across a number of
controllers.

READ ME FIRST
KEY TO SYMBOLS USED

Refer to Figure 10.

HARDWARE FEATURES

o] o]
O
fwo I — ’
differential 2
out O 3
O ) 3
<[] —om :
O
= g
. = = £3
— o=
smgle eno!eo! or |:| ﬁﬁ ;,_%
differential in i g%
O D O =8
o o L=

Figure 10: Encoder Splitter/Bfef Board
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SETTING UP
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/. Getting Started

This section ceers getting started with the Smartikéosero controller It is essential to
read Section 8, ‘Setting Upefore pavering up the controllerThis section assumesny
basic aimiliarity with a PC. It does keever, assume that SmartMe is connected to the
appropriate dvies and motors and thafindows is installed on the PC. If the
configuration is not gactly as described, it is still possible to proceed since much of th
guide remains relant.

READ ME FIRST
KEY TO SYMBOLS USED

HARDWARE FEATURES

7.1 What you need to get Started

Before setting up the controllghe folloving items required for getting started should be
made gailable:

1. This SmartMwe Installation Manual.

MINT™ FEATURES

2.A PC runningwWindows 3.1 or 95 with at least one free serial port.

3. cTERM forMndowsinstalled on your PCcTERMis found on the 2 disks attachec
with this manual nameMIINT Programmers Toolkit: Serial Refer to section 13
for details on installingTERM foMndows

4. The SmartMwe controller

5. The seremotor/drive combination that is intended for use.

SUPPORT TOOLS, SOFTWARE
& DOCUMENTATION

a

6. A small screvdriver (less than 3.5mm (1/8”) blade), soldering equipment and sc:
electrical cable.

7.An RS232 cable, or the components necessaryitd bne. A suitable cable is
available fromBaldor Optimised Contd (order code: CBL001-501). BmartMwe
is being used with an RS485 interé, then an RS232 to RS485wmter for the
PC will be required.This allawvs the signals from the RS232 port to beverted to
the signals necessary for RS485 communications.

%)
=
o
=
o

8. The appropriate controlleamplifier cables, or the connectors in order for them tq
be constructed. (At least 9 core/conductor screened/shielded cable and 9 pin ‘[
type male plugs will be required).

GETTING STARTED

o
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E
3
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/.2 Infroduction to Servo Positioning Systems

A typical closed loop positioning system can be brokavn into three elements:

1. Motor/actuator— translates electrical p@r from the serw amplifer into rotary or
linear mavement. The motor isitted with a deice which feeds the output position
of the motor back to the controller

@3sn SIOGNAS OL A
15314 IN AV

2. Servo amplier — takes the demand/command signal from the position controller to
control the torque or speed of the motor/actuator

3. Position contoller — performs real-time positional control of the motor(s), stores
the application program and communicates with the user and other control
equipment.

STANLY3IH RYMAIVH

The controller wrks by sampling the position of the motor position gular intenals

and comparing this position with its g@t position. It then instructs the amiglifto drive
the motor to correct grpositional errar This process is typically repeated 500 times per
second to ensure that the motor isals in the correct positiomA typical closed loop
control system is illustrated belo

STANLYAL wiNIN

Linear Motor

ID‘ g

Intelligent servo |
conrol system

NOILVINIWNOOQ B
FIVYMLOS ‘S100L 140ddNS

Servo Amplifier

9 /—//D_D Servo Motor
% - 10V |][| Motor ° °

Demand / { Voltage

Command 0 0 9

[ 1 ] .
I
3 . T~ TS
5. Incremental
(2] Encoder
Encoder Position Feedback

w
m
El
=
@
=
o

Figure 11:Typical closed loop positioning system
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8. Setting Up

The following sections povide a step by step guide to setting up the sar system.

READ ME FIRST
KEY TO SYMBOLS USED

It is worthwhile hut not essential to baihiliar with the MINT programming language an
editor before starting the set-up procedukesummary of the use of MINT is\gn in
Section 9 of this manual andvased in more detail in the MINT Programming Manual.

8.1 Minimum System Wiring

HARDWARE FEATURES

The controller will vork with mary seno systems, both electrical angdnaulic, as long
as thg accept a +/-10V inpuas a elocity or torque command and pide feedback in
the form of an incremental encoddResoler based systems can also be controlled whe
the amplifer provides a resoler to digital or pseudo encoder output which can be inpult
SmartMae

MINT™ FEATURES

A minimum system is one where the controller andedare corigured to vork with as
little external wiring as possibleThe folloving step-by-stepx@ample coers setting-up
systems with tw axes of motion (sekv drives and motors). Note that on the controller
there can be between 1 and @sw»f motion wailable (called a@s0,1 and2 when
programming in MINT).

SUPPORT TOOLS, SOFTWARE
& DOCUMENTATION

OPTIONS

GETTING STARTED
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'SmartMare will also operate with dres which accept 0-10V plus directidrhis is not cwered in this Getting Started
section. Refer to MINT Programming Manual.

M-IIIIIIIIIIII
uuuuuuuu Im 6/98 MN1250 8-1




MN1250-SmartMove-6/98 6/17/98 10:01 AM Page 8-2

NOILVINIWNOOQ B @3sn SIOGNAS OL A
SNOILdO FIVYMLOS ‘S100L 140ddNS STANLYAL wiNIN STANLY3IH RYMAIVH 15414 3N Qv

Q3LYVIS ONILLID

dn ONIL3S

Encoder
Output

9-Conductor Screened/Shielded

Cable

Amplifier Axis O

Command +

Command -

Enable

<

D Gnd

Error Out

Axis O

)

—p—

Z2  pulse
M

&¢, direction
- reset
stop input
user V+

user gnd
Stabilized PSU ~ +5
DONOT USE _ +12
FOR MACHINE  -12
INPUT/OUTPUT OV

ms pronb

S1NdNI
DOTVYNY
€+e-c+C-l +L

+/— 10V output
analog gnd

fast interrupt
SYSTEM RESET

T o O A g W P

- ©
& —
el N
Z w
E o~
@ o
o
~
<z
+8
- o'l=
g - =
=
o wl|E=
s ~ =
c ol
=
~ =
[T | =|
23 '=]
SERIAL
PORT

Figure 12:

RJ45
CAN BUS
PORT

SELECT ADDRESS
& TERMINATOR ON/OFF

Incremental
Encoder

,home

lirnit

|user V+
command/demand+
,command/demand—
|screen/shield

|

AXIS 2 SERVO MOTOR
(3 axis version only)

|
|

|

|
\Incremental
| Encoder

|

|

|

juser V+
,command/demand+
,command/demand-—
| screen/shield

|

3
AXIS 1 SERVO MOTOR
(2 and 3 axis version only)

| Incremental
\Encoder

'AXIS 0
ISERVO
1MOTOR

: home

1 limnit

juser V+
jcommand/demand+

jcommand/demand-—
1screen/shield

Jopen DRIVE
\closed ENABLE
Jcommon Y

| drive error input

(in series)

limit switches
home switch

Minimum conduration for a 1 axis system
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8.1.1 Power Supply Connections, J6

READ ME FIRST
KEY TO SYMBOLS USED

POWER
INPUT L El
RS | =
= I:Il

Figure 13: Pwer Input Connectord6

The controller has opto-isolation between the microprocessor controller and the inpu
outputs to preide noise immunity required for industrial@onments. The paver
supply unit inputs (24VDC, 18L) include isolated grounds.

———o +12V
24VDC or
18VAC Power Supply Power Supply [ *5V
Unit 1 Unit 2 ———-—o 0V

] 12V

HARDWARE FEATURES

MINT™ FEATURES

+24VDC

o usr-V+

o usr-gnd

Figure 14:SmartMwe Powver Supply Unit

SUPPORT TOOLS, SOFTWARE
& DOCUMENTATION

The unit has an on boardwer supply to preide the follaving:

* 24V output for machine 1/O

* 5V rggulated output for incremental encoders

OPTIONS

» +/-12V output, 5V output for general use. Note that these must not be used for
machine 1/0. Do not attempt to @ramore than 200mA from the 12V rails and no
more than 500mA from the 5V

There are tw possible input corgurations:
* A 24VDC input at 2A.
* An 18VAC input at 150%.

GETTING STARTED

These are siitient to drve all the outputs at 50mA and with all the inputs on.

— WARNING —

Applying mains wltages toSmartMove (110V/220V) will damage the unit.
Ensure that the paver input voltages comply

M i
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8.1.2 Limit and Home Switches, J7, J9 and J11

3z
ég =] home
F == liiit
%q user V+
= command/demand+
- [—] command/demand-
z (= screen/shield
s % open driveb I
@ closed —— enaoble
=1| | common felay
- (=] drive error input
£ Figure 15: Connections féis 0, J7
=
gg (=] home
5 | (= limit
== user V+
= command/demand+
=] command/demand-
=] screen/shield

Figure 16: Connections fdxis 1 and 2

NOILVINIWNOOQ B
FIVYMLOS ‘S100L 140ddNS

Thelimit switch inputs are usually connected through normally closestavel
switches on the end of theesxof motion and when open or floating, cause motion to
stop. To allov motion thg must hae paver supplied to them. If twlimit switches are
connected to one axis, thenust be wired in series. Refer to Figure This arrangement
means that the controller igilf safe, if a wire breaks, the controller stops the motion.

SNOILdO

home switch
@ O—0 {== home
3 J—O/(}Q/OiJE limnit
g ﬁmi t @ user V+
2 switch (= command/demand+
in (= command/demand-
series [ — screen/shield

Figure 17: Example home and limit switch wiring in series, J9/J11

dn ONILLIS

If the limit input is not properly connected, the controller will display. @m the Status
Display on the front oEmartMae during paverup. Refer to Section 14.

M i
8-4 MN1250 6/98 Im
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The home switch (where required) is used as a mechanical datum (homing) referenc
point, to tie the pysical position of the as to a knan position through the switch and
in some cases through the “Z” or Ixdehannel of the encodefor further details on
homing refer to 8.4.

8.1.3 Servo Drive Demand/Command, J7, J2 and J11

The controller uses +/- 10V outputs adeamand/commandvoltage for the seordrive.
This demand/commandsignal relates to a speed or torque command for the nibher
speed or torque range is determined by theosgrive set-up.

READ ME FIRST
KEY TO SYMBOLS USED

HARDWARE FEATURES

Before continuing with the set-up pocedure, please mak sure the
servo drives hare been corectly conigured for the motor in accordance with
the instructions in the drive manual.

MINT™ FEATURES

]| [home =] [home
=) | lmit = | | imit
= [userv+ =]| [userv+
servo [f\] % command/demand+ servo [f\] =3|| |command/demand+ = w
drive Y £3| | command/demand- drive 4 =3]| | command/demand- Sz
{==]| | screen/shield % screen/shield ES
] open 3 §
(=] | closed =
(= common 3
[[==1] | arive error input &8
o o5
o
2
v

Figure 18: Serv drive connections for all &s

8.1.4 Servo Drive Enable, J7

Theenableinput on the sexv drive should be connected to theableoutput from the
controller Theenableoutput from the controller is a relayhereopenis normally open
andclosedis normally closed andommonis the common.

OPTIONS

It is essential that the sevo drives ae disabled during paver-up of the controller
or when a controller error occurs. This ensures that the drives ae only able to
drive the motors when the contller is performing sernvo-loop closuke.

GETTING STARTED

The actual connections required willfdif for the particular coiduration of theenable
input of the dwe. Two common gamples are gen shavn in Figure 19 and Figure 20.

If the sero drive enableinput has to be grounded to enable theejrihe connections
should be made as shio in Figure 19:

M i
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?

=
Sg (=] home
om
22 = lirnit
=
53 (= user V+
“ 3
g =] command/demand+
° =
command/demand-
drive = screen/shield

g D — =] open

: Qﬂob[re closed

S inpu

&= | common

= - — drive error input

Figure 19: dite enable Example, J7

If the drive enableinput must be tied to 24V to enable thevdrand grounded to disable
the drive, the connections should be made asvaha Figure 20:

STANLYAL wiNIN

(=] home
(= limit
2 (= user V+
s 3 (= command/demand+
53 +24V (= command/demand-
E_& (=] screen/shield
%8 =] open
=z g =] closed
" eng\ﬁe « == common
input = drive error input
v

Figure 20: dne enable Example, J7

SNOILdO

On paver-up, the serv drive should be disabledflhe RESETcommand is used to enable
the drives. It is not necessary to fully understand the use ®RB&ETcommand at this
stage. Section 8.2.2aers checking of the enable signal.

Q3LYVIS ONILLID
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8.1.5 Stop switch, J1

NOTE: The stop input to this equipment should not be used as the single mean
of achieving a safety critical stop. Drive disable, motor disconnect, motor bra&
and other means should be used as apppriate.

READ ME FIRST
KEY TO SYMBOLS USED

The stop switch input causes all ag to decelerate to a halt and is used for connection:
machine guards This input is also normally closed and mustéhaaver supplied to the
switch in order to ally motion.

HARDWARE FEATURES

pulse
direction
reset

stop input
user V+

user gnd
+5V

+12V
-12v
ov

stop switch

’—O/O

MINT™ FEATURES

N000DEECDD

Figure 21: Example stop switch wiring, J1

SUPPORT TOOLS, SOFTWARE
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If the stop input is not properly connected, the controller will displaysam the Status
Display on the front oEmartMwe during paver-up. Refer to Section 14.

8.1.6 Encoder Connections, J8, J10 and J12

£
5
(e}
Incremental
Encoder 2
=
w
o
-
5

Figure 22: Encoder Connectd8

The connectors used are ITT Cannon 9 pin D type; serial number: DE-121073-54, o
code 105-533.

o
S
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=
E
3

2Refer to the MNT Programming Manual for more details on the stop input. Items to refer #5a@P, STOPMODE.
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The encoders are the position sensors used by the controller to measure axis position and
consist of tvo pulse trains, 90 deees out of phas&he controller uses the phase

difference to determine direction of motion and counts the encoder edges to determine
position.The frequeng of these counted edges reflects the mostoaity.

@3sn SIOGNAS OL A
15314 IN AV

The controller will vork with three channel incremental encodef$d, chB andindex)

and with both single endéldrL or differential line dwer TTL output types. It is
recommended that line gdr outputs be used in all applications, since thisgjincreased
noise immunity It is important that each encoder cable is screened/shielded independently
and that the screen/shield is connected at least abtiieller end Maximum cable

length is dependent on the encoder spztibn, lut should be &pt as short as possible.

STANLY3IH RYMAIVH

In mary brushless seovdrives, the motor istted with a resoler and the encoder signal
is synthesized by the @8. In these instances, the encoder connections are wired to the
drive rather than the motor

When making connections to encoder outputs @m a brushless dive, do not
connect the +5V supplies on the contitler and sewo drive together since this
may cause noise blems.

STANLYAL wiNIN

@M= The encoder must be wired to a 9 pin tBale plug, using good quality multi-
core/conductor screened/shielded cable, according to the diagram ishBigure
23. If the encoder is a single-ended type (that is, no complimentary outputs) lea
thelchA, IchB and!index pins unconnected. If the encoder does ngé fan
index (Z) output, lege theindex and!index unconnected.

NOILVINIWNOOQ B
SNOILdO FIVYMLOS ‘S100L 140ddNS
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Pin No. Signal Name Function Type
1 +5V Pawver to Encoder Output
2 index Index Mark Input
3 IchB Channel B Compliment Input
4 shild / scn Cable Screen/Shield Input
5 chA ChannelA Input
6 lindex Index Complement Input
7 gnd Signal Ground
8 chB Channel B Input
9 IchA ChannelA Compliment Input

8.1.7 Ground Connections

A good ground connection to the controller is essential for noise immunity in industri
ernvironments. Bad ground connection can be the cause of problems, for instance, lo¢
motor position.

@== Connect the earth/chassis groundSmnartMae and the ser drives to a common
ground point (or bsbar) using heg duty cable. Ensure that the connection is i
a ‘star’configuration.

8.1.8 Serial Cable

The RS232 or RS485 cable is used to connect the controller to a computer for
programming and system commissionigcomputer is not essential for operation of th
controller A standard serial cable should be useduilt according to the wiring diagram
in Section 10: Hardare. An RS232 cable isvailable (order code CBL001-501).

Please note that the RS232 speicition is a ‘standard’ that varies from
manufacturer to manufacturer and therefore not all RS232 cables will ark
with the controller.

If an RS485 ersion of the controller is being used, please ensure waughaorking
RS485 to RS232 ceerter for your PC.
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8.2 Testing System Wiring

In order to check that the system is corectly wired, it is recommended that testing is
carried out on the bench and not within the machine as this mayesult in damage to
the machine on which the motors a& connected.

@3sn SIOGNAS OL A
15314 IN AV

In order to erify that the system is wired up correctlye folloving steps should be
performed:

1. Check that error outpugrfable is the correct polarity

2. Check that the encoder and motor are connected correctly

STANLY3IH RYMAIVH

3. Check that the encoders arerking.
4. Check that the semwdrive is working in local mode if applicable.

5. Set-up systemains for satisictory closed loop control.

STANLYAL wiNIN

Before checking the wiring, it is important to laeriliar with the softwre tools. These
are coered in the nd section.

8.2.1 Communicating with SmartMove

Before starting, it is important to understand some of the basics in the communication
with MINT onSmartMwae It is assumed that the reader hasoekimg knavledge of
Windows applications.

NOILVINIWNOOQ B
FIVYMLOS ‘S100L 140ddNS

There must be a terminal emulator on the F@is accepts characters from the £C’

keyboard and transmits therwar a port. In this case, the port will be a serial port (either
COM1 or COM2 on the PC).The recering desice (SmartMawe) will accept the

characters and perform some action on them. It may respond with more characters which
the terminal emulator recais and displays on the computer screen.

SNOILdO

SmartMwewill operate with almost anterminal emulatorA terminal emulator has been
provided (calledcTERM forWindowg which has been specially cagnired for use with
SmartMwe Full details ot TERM forMndowsand haev to use it can be found in
Section 13.

Q3LYVIS ONILLID

dn ONILLIS

M.IIIIIIIIIIII
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Before startingcTERMmust frst be installed on the PC:
If running Windows 95:

1. Insert disk 1 into the flogpdrive.

READ ME FIRST
KEY TO SYMBOLS USED

2. SelectStartand therRun
3. TypeA:\setup and follaw the on screen instructions.
4. From theMINT Programmers Toolkit group, selectTERM

If running Windows 3.1:

HARDWARE FEATURES

1. Insert disk 1 into the floppdrive.
2. From theProgram Manaer SelectRun

3. TypeA:\setup and follov the on screen instructions.

MINT™ FEATURES

4. From theMINT Programmers Toolkit group, selectcTERM

When runningcTERM it must be condured for the correct controller type, serial port
(COM port) and baud rate. Details ofathis is achieed can be found in section 13.1.
SmartMore is a member of theuroSystenProduct lmily. The required baud rate is
9600.

Before pavering upSmartMwe, the serial cable from the PC serial port should be
connected, (taking note of whi€OM port it was connected it t&OM1 or COM2).
The other end should be connected toSheartMae 9 pin male connector

SUPPORT TOOLS, SOFTWARE
& DOCUMENTATION

FromcTERMSselect the terminal icon. Applying paver toSmartMae should
display a sign on message, sigeiife 24.

OPTIONS

GETTING STARTED
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cTERM for Windows

Ifindm
Clw| ] e 2 Role®] o] w] @] E m|mz|ns|me] ms|ms|m|ms| ms|mol

E] Running : Temminal
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esMINT v2.71b/SMM3/P/CK/H
{c) Balder Optimised Control Ltd 1988-97

>l
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Tesmririal
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Figure 24:SmartMwe Sign on Message
This shavs the ersion number of MINT follewed by either &> or aC> prompt.

Pressing the Enter/Retut# key should produce anoth®x or C>prompt. This shavs
that there is communication with the MINT command lifiche MINT command line is
important in that it allevs communication with MINT and the ability to issue commands.

SNOILdO

By typing the follaving:
? “Hello” &

The ¢ symbol shas that theEnter/Returrkey must nev be pressed.

Q3LYVIS ONILLID

Hello is displayed on the meline.

The command line prides immediateecution for the majority of MINT commands.
Multiple lines of commands construct a prografnsimple example would be:

FORa=1TO 10
? “Hello”
NEXT

M-IIIIIIIIIIII
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Rather than entering this at the command line as is, it linstsbé loaded into dlé
buffer and &ecuted. MINT supports 2ifers:

 Confguration kuffer: This typically stores parameters for thevds and each axis. |
is executed on peer-up.

READ ME FIRST
KEY TO SYMBOLS USED

» Program huffer: This stores the application program andxisceited after the
Configuration luffer.

MINT supports a simple editor for editipgogramandconiguration iles. cTERM
provides a more user friendlyay to edit fles and dwnload them to the controller

HARDWARE FEATURES

Programandconfguration fles are discussed in this sectiofhe disk icon/53), is used to
identify example fles which hae been installed on the P@fter the disk icon, theile
name is gien. This fle can be found in the installed ERM directory
\MINT\ESD\START . These programs can bevddoaded to the controller Some ifes
names hae “MNT” after the name which indicates thatyttere MINT program fles and
will be dovnloaded to the program storage space on the contr@rers, hae “.CFG”
after the ilename, which indicates that thareconiguration fles and will be
downloaded to the controller cagtiration storage space. Details ofvhim davnload
these are gen Section 13. More information @oniguration andprogram flesis given
in the MINT Programming Manual.

MINT™ FEATURES

Typing RUN(or pressindll on the toolbar) will compile andkecute the coiguration/
program. PressindCtrl]+[E] (or thejll icon) will terminate programxecution.
The folloving message will be returned:

SUPPORT TOOLS, SOFTWARE
& DOCUMENTATION

Break at line XXX

It should be remembered that e or P> prompt symbol indicates commands that mus
be entered directly onto the command line.

OPTIONS

All of the following examples assume the use of @ t@&xis controller Sample programs
for 1 and 3 axis ersions of the controller can be found in the directories
\MINT\ESD\START\1 and\MINT\ESD\START\3 respectiely.

8.2.2 Checking the Drive Enable

The drive enable relay ales SmartMee to shut dan the drve in the gent of an error
On paver-up, the drre enable output will be disabled until a command such as RESE’
CANCEL is encountered within th@ogram In order to check that the @i enable relay
is correctly wired up, the dre should ifst be enabled with:

GETTING STARTED

> RESET

o
S
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E
3

The drive should nov be enabled.
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An error can be simulated and thevdrdisabled with:

> ABORT

The drive should nw be disabled. If this is not the case, then the wiring ane det-up
should be chedd.

8.2.3 Checking the Encoder

The encoder records the position of the motor in a pesatind ngative direction. The
following program can be used to check that the encoder is functioning correctly
(assuming a 2 axis sersystem):

ENCODER.MNT

AXES[0,1]
RESET[0,1,2]
GN = 0; : REM Set all the gains to zero
KV =0;
Kl =0;
KF =0;
SF=1,
ABORT : REM Disable the servo drive
LOOP
PRINT POS[0];POSI1]; : BOL
ENDL

@3sn SIOGNAS OL A
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The program should mobe davnloaded to the controllefhe controller will indicate that
the program has beenwoloaded successfully

Type RUNat theC> or P> prompt.

SNOILdO

Note that to stop the pogram running [Ctrl]+[E] must be typed at the
terminal window

The program wrks by setting all systemagns to zero and disabling the sedrives so
that the motor shaft can be waal by hand if you are evking with a torque ampiir. If
the drive is conigured in \elocity mode, jogging it in local mode can be substituted for
turning the motor shaft by hand. If the sedrive is not disabled, the connection of the
enable output from the controller should be cleeick

Q3LYVIS ONILLID

The program will print the position (encodexiwe) of aes 0 and 1 to the terminal. By
manually turning the motor shaft clockwise and counterclockwise or by jogging motor
with keypad, it is possible to see the position change. It should be noted that the
controller uses quadrature decoding whickegi4 counts for each line of the encoder
disk. With a 250 line encodgthe position should change #$000 for @ery revolution
moved clockwise or counterclockwise. If the position does not change then thariglio
should be chedd:

M.IIIIIIIIIIII
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» The axis 0 encoder cable is connected to encoder input 0 and axis 1 encoder ¢
connected to encoder input 1.

» The encoders la paver.

READ ME FIRST
KEY TO SYMBOLS USED

» The encoders are correctly wired up.

A note of which direction ges an increase in position should be matiee process
should be repeated for othereax

To check the inde(marler) pulse, refer to section 8.4.

HARDWARE FEATURES

8.2.4 Checking Motor Polarity

To confrm the polarity of the motor connections, fh@RQUEommand should be used
as shavn in the follaving example. Refer to the MINT Programming Manual for further
details on th@ ORQUEcommand:

> 7Q.0=1

MINT™ FEATURES

Starting with a alue ofl, the torque &lue should be increased until the motor starts to
move. The motor should me in a positie direction, that is, the position (encoder)
should increase. Danload andRUNthe folloving program to check this

MOTOR.MNT

SUPPORT TOOLS, SOFTWARE
& DOCUMENTATION

RESET[0,1,2]

SERVOFF.1

TQ.0 =1 : REM Increase until motor moves

LOOP -
? POS.0; : BOL 5

ENDL 5

Tip: it is possible to use the controlleiMINT editor to change line 3 of this program.
First terminate anexecuting program by typinfCtri]+[E] . From theP> prompt

type:
EDIT 3

GETTING STARTED

After making changes to the line, presturn  to finish.

If the position decreases, tHemand/commandcables could be versed. Ideally thé
andA signals on the encoder should beersed, haing first remwed paver from the
seno drive. The test should then be repeated.
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3

3If a 1 or 3 axis controller is being commissioned, the progiencdn be found in the 1 and 3 sub-directory

MIIIIIIIIIIIII
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The operation can be repeated with gatige value of torque, forxample:

TQ.0=-1
The position should no decreaseAgain increase the gative value until the motor starts
rotating.This operation should be repeated for the othes.akhe preious excample will
change to look li&:

RESET[0,1,2]
SERVOFF.0
TQ.1=1 : REM Increase until motor moves
LOOP
? POS.1; : BOL
ENDL

If the motor does not nve with a torque &lue of 100 (100% demand output) the
following should be cheed:

» The sero drive is enabled.

» The motor is connected.

» The sero drive is conigured correctly

» The controller is connected correctly to the saiuive
 Stop input is not aate

More suggestions arewvgin in Section 14.2 at the back of this manual.

8.3 Setting System Gains

At the lowest level of control softvare, instantaneous axis position demands produced by
the controller soft@re must be translated into motor demansis is achiged byclosed
loop contol of the motor The motor is controlled to minimize the error between demand
and actual position measured with an incremental encdglery 2ms (or optionally 1ms
using theLOOPTIMEkeyword) the controller compares desired and actual positions and
calculates the correct demand for the mofidre torque is calculated byPaoportional,
Integral, Velocity Feedbak and\elocity Feed forwad (PIVF) algorithm.

It is possible that control could be acred by applying a torque proportional to the error
alone, lit this is a simplistic approach. If it is imagined that there is a small error
between demanded and actual position, a proportional controller will simply multiply the
error by some constant (tipeoportionalgain) and apply the result to the motor via the
seno drive. If the @in is too high this may causeesshoot, which will result in the

motor vibrating back and forth around the desired posithmthe @in is increased, the
controller will present more resistanceptositional eror, but oscillations will increase in
magnitude until the system becomes completely unstable.

M.IIIIIIIIIIII
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To reduce the instability a damping term is incorporated in the $sop algorithm,
called\elocity Feedbak. This is analogous to putting the motor output shaft in syrup.
Velocity feedback acts to resist rapidvament of the motor and hence alfthe
proportional gainto be set higher before vibration sets in. (In some applications, the
velocity feedback is handled by the sedrive, called aklocity Servip The efect of too
high proportional gin, or too lev velocity feedback ajin is illustrated by the
‘Undedampedline in Figure 25:

velocity 4
- axis speed during move
_ SPEED
7] acceleration/deceleration rate
units of -] ACCEL
measure -
set by { -
SCALE
0 - fime
' . N v
|deal trapezoidal velocity profile
velocity 4 Underdamped
- Good
| |deal
0 >
— fime

' Typical actual velocity profile

Figure 25: Serv response
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When the motor is stationary at a set point there may be aposélbnal eror. The
controller multiplies the error by th@roportional termto produce an applied correcti
torque (incurrent contol). But for very small errors, the torque may not bgéenough

to overcome static friction.Therefore intgral action is also incorporated in the loop
calculations, this wolves summing the errover time so that the torque may be
gradually increased until thgositional eror falls to zero.The rate at which inggal

action works is controlled by the Ingeal Gain. Intgral action is useful to eliminate
steady statpositional erors, but will result in reduced dynamic response for the system.

The inal term in the control loop igelocity Feed Brward. This is useful for increasing
the response and reducing tbBowing erior.

Two types of sery drives may be used with the controller:

* Current or togue servo drivesThese use thedemand/commandsignal to control
the current flaving in the motor armature and hence the torque of the motor

* \elocity contolled servo drives (velocity servd)hese use theemand/command
signal as a seovspeed reference.

For general purpose applications, theque servalrive is cheaper and simpler to set-up,
but thevelocity servaives better control, especially in high performance applications.
For torque servarives,velocity feedbdcmust be used to stabilize the systemwideer,
this is not normally required for\gelocity servaince it incorporates itsam internal
velocity feedbdc

A block diagram of the complete control loop, wity controller drive, motor and
gearbox is shen in Figure 26.Theservo drivemay be a simple current de, or may
incorporate internalelocity feedbdcvia a tachometer:

M.IIIIIIIIIIII
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Instantaneous
Demand Speed

—p—

KVELFF

Velocity
Feedforward

)

Integrator

Analog velocity
feedback

Tachometer

INT Integral Gain (optional)
NTRANGE Int. limit Current or speed +/- 10V
Instantaneous DEMAND analog
Demand Position DA /
0 Revs
LIV gﬁlﬁmonal converter Power Servo
_FFOLERR | Gain CURRLIMIT Amplifier Motor Output
Following T current limit Shaft
Actual Error \};VIEL.t
Position Fe ogk')y "
POS eedbac
Actual Velocity
Position VEL l Quadrature Channel A
Count e Decoder Channel B Encoder
ik (4x pulses) T

Figure 26: Serv loop block diagram shkang relevant MINT keywords in capitals

It can be obseed that there is a four term controller incorporapingportional, velocity

feedbak/feed forwad andintegral gains.

The equation of the loop closure algorithm is as ¥adlo

Demand = GN.e - KV.v + KF.V + Kl.e

Where:

e =following ermor (quad counts)
v = actual axis velocityquad counts/sample time)
V = demand axis velocitfguad counts/sample time)

These equate to the folling MINT keywords:

HARDWARE FEATURES READ ME FIRST
KEY TO SYMBOLS USED

MINT™ FEATURES

SUPPORT TOOLS, SOFTWARE
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OPTIONS

Keyword Abbreviation Description
GAIN GN Proportional serw loop @in
KVEL KV Velocity feedback ain
KVELFF KF Velocity feedforvard qain
KINT Kl Integral feedback

Tuning the dwe involves changing the four seroop auins,GN, KlI, KV andKF to
provide the best performance for the particular motor/encoder combination and load
inertia. In viev of the dversity of application, theselues all dedult to zero and should
be set-up in th€oniguration kuffer.

THE MOTION LANGUAGE
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Two other lkeywords, KINTRANGEandCURRLIMIT, are used to control the
demand/commandoutput. KINTRANGE the intgration limit, determines the maximum
value of the déct of intgyral action, Kize. KINTRANGHES specifed as a percentage (%)
of the full scaledemand/commandoutput in the range af10V. Therefore if
KINTRANGE= 25, the maximum &fct of integral action ist2.5V.

CURRLIMIT, the current limit, so called for its use with currenvelsi determines the
maximum \alue of thedemand/commandoutput as a percentage of the full scale
demand. Therefore ifCURRLIMIT = 50, the maximundemand/commandoutput will
be+5V.

The encoder@n (measured in pulses/jas one &ctor that is hardare dependentub has

a direct efiect on the werall loop @in. The other parameters are sadte controlled in

the range of 0.0-255.0, the resolution of the decimal part is one part in 256 as with normal
MINT variables. Refer to the MINT Programming Manual for gplanation of scaled
integers.

Since all sero loop parameters daflt to zero, the motor will va no paver applied to it
on paverup. Most serg drives can be set-up in eith@urrent(torque)Control mode or
\elocity Contol mode. The procedure for setting systemirgs difers slightly for each.

8.3.1 Setting System Gains for Current Control

Having confrmed that the encoder and motor are correctly wired up, some feedback g
KV should be applied. Starting with alue of 1 it should be increased until some
resistance in the motor is felt.

For example:

> KV=1

For some motors, it may be necessary to apply fractiaiasgkV = 0.5 , for
example).

Once the feedbaclkain has been set, some proportiorehgGN should be applied. Start
off with a value which is a quarter of the feedbaelng that isGN = KV/4 . If the

motor starts to vibrate, thebocity feedback @in (damping)KYV, should be increased or
the proportional gin, GNdecreasedThe proportional gin, GN should be increased until
the motor shaft becomes &tif

Finally, the \elocity feed forvard gain, KF, should be set to the samaue as theelocity
feedback gin,KV. This has the éct of reducing the position lag (follang error)
during motion.

> KF =KV

M @
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It should nev be possible to m@& the motor under closed loop contrdhe JOG
command can be used to veathe motor at constanéhcity. For example:

> JOG = 1000

READ ME FIRST
KEY TO SYMBOLS USED

will jog the motor at 1 nelution per second in a posii direction (assuming a 250 line
encoder).

> JOG =-1000

will jog the motor at 1 neplution per second in a gative direction.

HARDWARE FEATURES

By using the statement:
> PRINT FE
thefollowing ermor (position error) can be read. By continuously readingahewing

error, the \alue should be constant to within afeounts. If the alue increases, it may
be necessary to increase tlang.

MINT™ FEATURES

By experimentation and increasing th®Gspeed to 5000, 10000, 15000 and 20000 an:
the following error EE), can be che@d. The program belw can be found in the
directory\MINT\ESD\START and may be used to check fodowing eror and
demand/commanautput from the controlleit should be noted that the program assum
a 250 line encoderlt may therefore be necessary to modify Xd& speed to suit the
system being used:

FOLERR.MNT
JOG.0 = 10000 : REM 10 revs/sec for 250 line encoder

SUPPORT TOOLS, SOFTWARE
& DOCUMENTATION

LOOP
PRINT FOLERR.0;DEMAND.O : REM Print the following error 2
WAIT = 100 . REM Wait 100 milliseconds g
ENDL ©

This can also be used to determine the maximum speed of the motor without Arload.
error will be generated if the motor canneek pace because the jog speed is too high.
This is represented by &mon the 7 sgment status displaylt may be necessary to
increase or decrease the proportiorsahgGN or dampingKV, to achige satishctory
following errors.

GETTING STARTED

An alternatve method ofifiding the maximum speed of the motor is to TERQUE
control and read back thelocity, the torque output can be increased until a constant
maximum elocity is obtained. & example:

> TQ =20
> 2 VEL

o
S
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=
E
3

The maximum speed may be reduced once the motor shaft is loaded.

MIIIIIIIIIIIII
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If the motor is running at a continuous speed forlangth of time, it must be made
certain that the seovdrive output is within its continuous rating teoé&d over current. Br
mary seno drives, this is 50% of the peak output, therefore a contrdderand/command
of 50 will keep the sexvdrive within its continuous rating. Refer to thEMAND
keyword in the MINT Programming Manual.
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The program can be changed to test the othes exthe systemThe same rules should
be followed for setting the seovgains, lut applied to the other axis.oFexample:

> Kv.l=1
sets the glocity feedbak gainon axis 1.

STANLY3IH RYMAIVH

8.3.2 Fine Tuning System Gains

The abwoe procedure for setting systeraiigs, although adequate to get the system
moving, will not provide the optimum response without furthiseftuning of the system
gains. The aim is to set theroportional gainas high as possible without getting
overshoot, instability or hunting @lzzing) on an encoder edge when stationary

STANLYAL wiNIN

This is best achieed by attempting some short positionalve® (perhaps oneveution

of the motor) with high accelerations and speeds and observing the response on an
oscilloscope.The oscilloscope is normally connected to a tachometer on the motor or an
output on the dvie. Havever, the controller has the capability to output the instantaneous
velocity from a +/-10V tuning output. Refer to tA&Xkeyword in the MINT

Programming Manual for further details.

NOILVINIWNOOQ B
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If an oscilloscope is notvailable,cTERMfor Windows allovs a mee to be set-up and
plotted in order to assist in serwning.
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If an oscilloscope is notvailable, the follving program can be found in the directory
\MINT\ESD\START and may be used to print the axis speed andWolilperror to the
terminal screen during a position (relatimose). Note that the program assumes a 100
line encoder and should be maed if the system used &fs from this:

MOVET.MNT

REM Program buffer for trial moves

READ ME FIRST
KEY TO SYMBOLS USED

RESET[0,1,2]

AXES[0] REM Only axis 0 used

SCALE = 4000 REM set this to 4x the encoder line count
SPEED =50  REM 50 revolutions per second

ACCEL = 10000 REM 1000 rev/sec"2

HARDWARE FEATURES

REM move relative four revolutions
MOVER = 20
GO

MINT™ FEATURES

REM print following error and speed to screen during move
REPEAT
PRINT FE; SP;
UNTIL IDLE
END

When this program is run, it will print tHellowing eror andspeedof the axis in quick
succession on the screen. Geneyrd#figfollowing eror will be greatest during
accelerationThe system, if well belvad, should hae a relatrely low error during the
constant speed part of the veo

SUPPORT TOOLS, SOFTWARE
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Altering the @ins, the acceleration and speed should be tried in order to identify the
maximum achieable acceleration for the system and the maximum speed.

OPTIONS

Once the motors are connected to the system (or loaded), it may be necessary to inc
the ains slightly and to reduce the speeds.

The program can simply be changed to test the otlesy, &y altering th&XES[0]
command tAAXES[1] andAXES[2] .

GETTING STARTED

8.3.3 Eliminating Steady-State Errors

In systems where precise positioning accyliadequired, it is often necessary to positio..
to within one encoder counProportional gain GN is not normally able to achie this
because aery small follaving error will only produce a small demand for the eatxive.
This may not be sftitient to cvercome mechanical frictionThis is particularly so for
current controlled systemg&.his error can bevercome by applying somietegral gain.

M anmmnm
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The intgyral gain, Kl , works by accumulatinépllowing eror over time to produce a
demand sticient to mae the motor into theeio following eror position.

Particular care is required when settig since a high alue can cause instability during
moves. The efect of KI should be limited by setting the maximum range of the
integration (using th&R keyword) to the minimum &iue suficient to avzercome friction
or static loads.Typical values are:

@3sn SIOGNAS OL A
15314 IN AV

KR =25
KI=0.1

whereKRIimits the intgral term to 25% of the full BC output rangeKl is usually a
factor of 10 less than proportionalig, GN In most systems, it is better teo&d using
integral action by choosing an encoder which has a line countisattlfy better than the
highest positioning accunacequired.

STANLY3IH RYMAIVH

8.3.4 System Gains for Velocity Drives

STANLYAL wiNIN

Velocity controlled dries incorporate theelocity feedbdcterm in the sery drive and
therefore it is usually sfi€ient to hae KV = 0 on the controller

Usually, the \alue of theproportional gain GN will be less than with an eqailent
current controlled system. Often a fractionalue ofproportional gaingives the best
response.

NOILVINIWNOOQ B
FIVYMLOS ‘S100L 140ddNS

For example:

> GN=0.25

Correct setting of theelocity feed forwat gain KF, is important to get maximum
response from the systenthis is best performed using a storage oscilloscope to record
the tachometer output foagt point-to-point mees. This enables theelocity/time proile

for the motor to be obsesd in order to monitor actual acceleration anershoot.

SNOILdO

If an oscilloscope is notvailablecTERMfor Windows allovs a maee to be set-up and
plotted to assist in sesvtuning.

Referring to the seovloop block diagram in section 8.igtre 26, thevelocity feed

forward term is a block which tads the instantaneous speed demand from thieprof
generator and adds this to the output block. Beddkse a feed fonard term, an
important diference between this and the other terriste KF is outside the closed loop
and therefore does notyean efflect on system stabilityThis means that the term can be
increased to maximum without causing the motor to oscillat@jged that the other
terms are set-up correctly

Q3LYVIS ONILLID

dn ONILLIS
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8-24 MN1250 6/98 Im

uuuuuuuuuuuuuuuuu



MN1250-SmartMove-6/98 6/17/98 10:02 AM Page 8-25 $

In practice hwever, a very high \alue ofKF is of no benéf to system performance.
Instead, it must be set such that a demand/command of X rpm from tie geakrator
results in alemand/commandoutput to the glocity drive which gves X rpm on the
motor shaft (a 1:1 relationship).

READ ME FIRST
KEY TO SYMBOLS USED

When set-up correctlKF will cause the motor to nve at the demand speed from the
profile generatar This is true without thePID terms GAIN, KVEL, KINT ) in the
closed loop praiding arything except compensation for small errors in the position of tl
motor due to analog driftThis gives faster response to changes in demand speed, witt
lower following errors.

Example calculation dkVELFFE

HARDWARE FEATURES

In order to calculate the correclue forKF, the workings of the seiwloop closure
algorithms must be considered. In the edoop, speeds arem@ressed in quadrature
counts/serg loop closure time. df instance, a speed of 100 is 100 counesye2ms in
the standard controller

MINT™ FEATURES

It is possible to set the controller to a 1ms sample time usingadTIMEkeyword.
Refer to the MINT Programming Manual for further information.

In the follawving example, the glocity of the serw is 3000rpm with a +10V input, and the
encoder has 1024 counts peralation.

At 3000rpm an analogoltage of +10V is requiredThis relates to:

SUPPORT TOOLS, SOFTWARE
& DOCUMENTATION

3000

60 - 50 revs per second

The number of quadrature counts per loop closure time can be calculated by using tl
expression:

OPTIONS

speed_in_nes * encoder_line_count * 4

number_of_loop_closures_per_second

The factor of 4 is included since the controller counvisrg edge of the pulse train comin
from the encodeA andB channels, which ges four times better resolution than the
number of lines.

50 * 1024 * 4
500 = 409.6 quadrature counts per geloop closure time

GETTING STARTED

(Note: for 1ms loop closure time, thigpeession becomes: 50*1024*4/1000).

o
S
()
=
E
3

M anmmnm
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The DAC output has a resolution of 12 bitgeo the range -10V to +10Vherefore
+10V = 2048 countsThe feed fonard term is therefore ggn by:

2048

@3sn SIOGNAS OL A
15314 IN AV

IncreasingKF above the calculatedalue will cause the controller toVeafollowing
error ahead of the desired position. DecreasifRgoelawv this value will cause the
controller to hae a more normdbllowing eror behind the desired positiorihe
calculated =alue abwe should gie zerofollowing eror in normal running.

The efect of velocity feed forwat gaincan be imestigated by jogging the motor at
constant speed and printing out fhkbowing erior, FE, for different \alues ofKF. When
attempting this, ensure that there is zategral gain, since this will cause thellowing
error to tend to zero under steady state conditions, theraiating the eect of changes
in KF.

STANLY3IH RYMAIVH

Once all of the seovparameters va been determined, thean be entered into the MINT
Coniguration fle. An example and eplanation of a MINTConfguration ile can be
found in Section 9.1.

STANLYAL wiNIN

8.4 Encoder Marker Pulse

When the sew drives are conmjured with the correctains, the markr pulse on the
encoder can mo be checkd. This is achiged by using the MINT HOME command as
follows:

NOILVINIWNOOQ B
FIVYMLOS ‘S100L 140ddNS

> HOME = 6

SNOILdO

This will seek the indepulse in a positie direction. If the motor does not stop after
more than 1 mlution, the wiring on the encoder should be cleelck

Using the command:

> HOME =4

Q3LYVIS ONILLID

The motor should rotate in agagive direction and stop at the markpulse. The process
should be repeated for othereax

dn ONILLIS

M @
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9. Introduction to MINT™ Programming Language

MINT is the programming language used to program the controller in order to meet t
requirements of speaifapplications. MINT preides control of the I/O and motion
control aspects of the controller using Basieljfogramming structures aneylwords.
There may be an application where a thumbwheel switch (fed into the digital inputs o
controller) sets a distance to weoand a potentiometer (fed into one analog input on the
controller), changes the slespeed.A simple MINT program can be written to achée
this.

[T}
ES
22
=
o3

L=
o<
£83
£0
o
o.

HARDWARE GUIDE

MINT programs consist of twhuffers. The Coniguration kuffer stores information
relating to the machine set-up, for instance thecskrop qins. The Program luffer

stores the actual motion control program. datfthe tvo buffers are the same and can
contain the same instructionxcept that theConfguration kuffer is only 1K maximum
size, while theProgram huffer can be up to 26KAdditionally, there is a third method of
storing information in the controller - in the form of array data - which can be used as
variables within a program. More information isyad®d in the MINT Programming
Manual.

SMARTMOVE
PCB SETTINGS

Note that a ile is data held on the computers storage deice (floppy or hard disk)
which is dowvnloaded to the contoller. A buffer is the area in the contoller’s
memory that holds a duplicate of theife.

CE MARKING

9.1 The Configuration File

The Confguration fle is used to store appropriate delts for a particular system. Once
gains and speeds¥abeen found, these should be incorporated int€tmguration fle
for the system.

MINT PROGRAMMER’S
TOOLKIT

Wheneer the program iRUN the Confguration huffer is executed irst. The followving
provides a list of parameters necessary for set-up:

» Sewo loop gains- to tune the system response.

GUIDE

* Scale factor— to set the units of measure of the application. Refer to the MINT
Programming Manual for details of using SCALE.

TROUBLESHOOTING

* Maximum following error (MFOLERIR- to set a safe maximum fifence between
actual and desired positions.

* Default speeds $PEED, accelerations ACCEL and decelerations DECEL for
the system- to determine the shape of the trapezoi@tbaity profle (RAMP).

PRODUCT HISTORY
AND BIBLIOGRAPHY

These parameters are generally to be set-up only once for an appliagtican lat ay
time be altered in the Program.

UUUUUUUUUUUUUUUUU 6/98 MN1250 9-1
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o
3=
o
=3
=5
=
<=
> =
®
"

11001 SONILLIS 90d
SAINNVIO0Ud ININ ONDIRIVIN 30 IAONLIYINS 3AINS RYMAIVH
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A typical Confguration fle for a three axis system is:

CONFIG.CFG

AUTO : REM automatic execution on power-up
REM Config file for XYZ system

RESET[0,1,2] : REM to ensure previous setting cleared
AXES[0,1,2]: : REM 3 axis servo system

REM system gains

GAIN = 10;

KVEL = 40;

KVELFF = KVEL; REM assuming a torque servo drive
KINT =0;

REM position/SPEED parameters

SCALE = 2000; : REM units revs (500 line encoder with 4x multiplication)
SPEED = 60; : REM max SPEED 60 revs/sec

ACCEL = 150; : REM max accel 150 revs/sec"2

RAMP =0; : REM Trapezoidal motion

MFOLERR =1; : REM 1 rev maximum following error

In the abwe example, the defult axis list is0,1,2 . The semi-colon is used to apply all
the parameters to all threeemx Refer to the MINT Programming Manual for further
details on program language syntax.

Please note that the alues br gains, speeds etc. argiven only as an example.
It is up to the user to determine the bestalues br a system.
Failure to do so may esult in damage to the machine.

@.2 The First MINT Program

This first MINT program &ample consists of a simple Canfration and Program which
is used to indea motor by a set distance entered via a comporttetia the operator
keypad. The Coniguration and Progranilés can be found in thdMINT\ESD\START
directory

The Programile is calledFIRST.MNT and the Confurationfile is calledFIRST.CFG.
The xample has been written for a single axis of motion, connected to axis 0 of the
controller

M i
9-2 MN1250 6/98 Im
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FIRST.CFG

REM File name: first.cfg
REM Configuration file for first MINT program

&
ES
=0
b
o
[=)
o=
£
=0

=

AXES[0] REM This program only uses axis 0 (the first axis)
RESET[0,1,2]

SCALE = 2000 REM Scale to revs Assume 500 line encoder (500*4)
GAIN=1 REM Servo gains - these should be changed to the values..
KVEL=5 REM .. found during servo set-up

KINT =0

KF = KVEL

HARDWARE GUIDE

SPEED =50 REM Default speed during positional moves 50 rev/s
ACCEL =200 REM 200 rev/s"2

58
=E
END g8
59
Any characters after REM(remark) statement are ignored, whichwwlacomments to be
inserted into the program to m&ak more intuitve. It is important that back-up copies of
ProgramandConfguration fles are lept a on disk.The frst line of this program
indicates the name\gn to the diskile. )
It must be remembeked that the gains and scale factor may ha& to be changed 3

to suit a particular motor.

Tip: When daovnloading aConfguration fle from cTERMthe message “Cannot
Download” may be printed on the computer scre@rcommon reason for this is that
there is already a program running on the controlléiis can be cheed (and the
program aborted) by going into the terminal screen and pressigkéyewhile holding
down theCTRLKkey.

MINT PROGRAMMER’S
GUIDE TOOLKIT

TROUBLESHOOTING

PRODUCT HISTORY
AND BIBLIOGRAPHY
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FIRST.MNT

REM File name: first.mnt
REM Program to demonstrate use of the keypad to cause
REM the motor to repeat an index distance ten times

o
3=
o
=3
=5
=
<=
> =
®
"

REM initialise variables used in program
index_length = 0

REM enable keyboard with default layout
KEYS *

3AINS RYMAIVH

LOOP
CLS REM clear screen

REM Print up screen requesting user to enter move distance
LINE 1,"Enter index distance”

SONILLIS 90d
IAONLIYINS

REM input statement uses formatted input xx.x
LOCATE 5,2 REM put cursor at column five line 2
INPUT index_length USING 2,1

REM Perform move ten times printing cycle number on screen

(e
=
> .
§ LINE 1,"Indexing”
@ FOR cycle =1 TO 10
MOVER = index_length REM move relative command
GO REM start motion
= LINE 3,"Cycle no: “,cycle;
& NEXT
§§ ENDL REM go back to start of loop for next motion
=
¢ TheProgram fle, FIRST.MNT should be danloaded to the controller afRlUNtyped at
the P> prompt in the terminal screen.
S Tip: If during program recution the controller aborts and prints the error message:
D m
E% ERROR: Program: Following error at line xx on axis 0
o
=
@

this probably signiés that the motor is not correctly set-up. It shouldérédied that the
configuration is in accordance with the instructions in the Setting-Upaubleshooting
sections of this manual.

AHdVY90N4dIg ANV
AJOISIH 1ONA0dd
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9.2.1 Program Narrative

The frst MINT statement in thelé (which is not a comment) is the line:

index_length = 0

&
ES
=0
b
o
[=)
o=
£
=0

=

this defnes a wariable calledndex_length and initializes it to thealue 0.
index_length is used later in the program to store the length ofenemtered by the
operator

This example incorporates the use ofgypadNode which functions in the same manne
as a standard serial terminal. Pressingdrthe leys on the panel causes a character to g
be placed in the serial poruiffer. It can then be read by the program by using the
INPUT, INKEY keywords etc. Similarlythe leyword PRINT can be used to output

data to the LCD screen (20 character x 4 line) on the opetoadk

HARDWARE GUIDE

The LOOPstatement in the program siges the start of a loop from which the program
never its. It simply marks the point to which the program jumps when it encountersg‘ge
ENDLstatement. e

TMOVE
TTIINGS

After clearing the terminal screen ofya@rroneous information printed by pieus
programs (CLS) the statement:

LINE 1,’Enter Index Distance”

CE MARKING

prints a message on line one of the termiffdde LINE keyword was written to ease
printing information on the LCD displayNote that it is equally possible to use the
LOCATEandPRINT statements to do this:

LOCATE 1,1
PRINT “Enter index distance”

ROGRAMMER’S
TOOLKIT

TheLINE keyword havever,clears all characters to the end of the line that may be left
that line from preious PRINT statements,wen if the tat string printed is less than 20
characters - the width of the screen.

Mg

The n&t statement requests an input from the operating the number of velutions of %
the motor vanted to inde. The USING statement is used here to print the number in a sg&
format. In this case twinteger characters folleed by a single decimal charact€Note 8¢
that theSCALEkeyword in theConfguration fle has been set-up so that all distances and
speeds are invelutions of the motoy On paver-up the operatordypad should look as
follows:

The desired length can be entered by typing in the numbevalfitiens at the &pad.
Pressing return will cause the program toventhe motor the set distance ten times.

M i
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Bl s

Enter Index Distance

o
3=
o
=3
=5
=
<=
> =
®
"

00.0

3AINS RYMAIVH

Tip: An audible ‘Beepat the leypad wheneer a ley is pressed, ges the operator
feedback that thed¢ has been entered correctly

The motor mgement is achieed by the statement:

SONILLIS 90d
IAONLIYINS

MOVER = index_length
GO

MOVERs a relatve positional mee. It causes the motor to weothe number of
revolutions specitd, by using the accelerations and speed set-wopsdy in the
Confguration fle. The GOcommand is required to actually start the motidhis is
beneicial if synchronizing both relate and absolute mres on tve or more motors when
necessaryGOQis not required for certain types of w&s, notably continuous speed control
using theJOGcommand.

ONDIRIVIN 30

It can be seen that tMOVERtatement is surrounded byF®R .. NEXT loop

=
qg statement.This causes the statements inside the loop txéeueed 10 times with the
8@ number being stored in thanable gcle each time.This is printed td<eypadNode each
%’ time the loop is repeated.

“  Finally, the program aves at theENDLstatement.This causes it to jump back to the

LOOPstatement so that thexténdex length can be enteredcOR .. NEXT andLOOP

g .. ENDL aretwo examples of the four diérent loop statementshese statements are
o2 useful for writing machine control programs.
g§ To end programx&cution, the &ys [Ctrl]+[E] (Ctrl  andE together).

@

AHdVY90N4dIg ANV
AJOISIH 1ONA0dd
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9.3 A Simple Cut to Length Feeder

In mary applications, MINT can be used to program the system as a stand-alone ma
controller This program illustrates such a program for a simple cut-to-length maching
The program alles the operator to enter a product length, feed speed and number of
cycles. It will then record the total length of product that has been cut.

INTROD. TO MINT™
PRCCRAM. LANGUAGE

If the controller has been set-up according to the instructions iirghedrt of this

manual and the standard controller widypad is being used, then it should be possible %
get this program operating within axfeninutes, by using one or éwmotors with their &
shafts in free air 2
<<
The Program fle FEEDER.MNTand theConfguration fle FEEDER.CFGwill have been
installed in the appropriatelERMdirectory cTERMshould be started and theded
downloaded to the controller as befoRUUNshould be typed at tHe> prompt.
©38
Pinch Drive Servo Driven z4
Rollers Shear =8

Product Q

N

o
Servo Motor and
’ A Encoder
. Operator Panel

Servo controller
with two axis servo
S [;::]

Cropped Product
5 i~

CE MARKING

MINT PROGRAMMER’S
TOOLKIT

A
Y

Tolole’]
o [o7loilo]

)
=L
@

GGG
o (o]0 0]

GUIDE

5
>

TROUBLESHOOTING

Figure 28: Schematic Diagram of the Cut to Length Feeder

PRODUCT HISTORY
AND BIBLIOGRAPHY
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9.3.1 Configuration File FEEDER.CFG

AUTO REM Automatic program execution on power-up

=
=
(o}
=
o
=
=
5

=

REM File name: feeder.cfg
REM Configuration buffer for simple cut to length machine

-
a4
o
@
Fd
>
=
>
=
(9]
(=
>
()
"

CLS REM clear screen
PRINT “Please wait...”

AXES[0,1]
RESET[0,1,2]

3AINS RYMAIVH

SCALE =50; REM 50 encoder counts = 1 mm on this application
GAIN =10; REM Servo loop gains

o KVEL = 40;
S5 KF = KVEL;

EE KINT = 0;

8= SPEED =4000;  REM 4000 mm/s

ACCEL = 40000;  REM 40000 mm/s"2
RAMP = 0; REM no ‘s’ ramping
PAUSE NODELIVE.14  REM wait for keypad communications to be established

END

ONDIRIVIN 30

The Confguration fle contains information spedaifto the serg system set-up. Detailed
information of the MINT command syntax issgn in the MINTProgramming Manual.

The bginning of the ife contains the statemeAUTO This command signis that the

£ Confguration huffer, then theProgram huffer should be run automatically onger-up.
§§ If automatic &ecution is requiredAUTOmust alvays be placed at thery start of the
= Confguration kuffer. When turning the controller Hfthe program will be retained in

5 hon-wlatile memory and on peer-up the message:

“Please wait ..."

5 will be displayed on the screen (printed on line 3) during which time the controller
o& compiles andxecutes the Progranuffer. AUTOmust alvays be on therkt line of the
s Conifguration tuffer.

-
& The statememXES[0,1] , indicates that the controller is canired for tvwo axes of

motion and that all commands thereafter will relate to theseat@s unlessxlicitly
indicated by enclosing the axis number in bedskfor example, the command:

SPEED[1] = 10

sets the speed of axis 1 to 10f b

AHdVY90N4dIg ANV
AJOISIH 1ONA0dd

SPEED = 10;

M i
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sets the speed of bothandl1 to 10. Note that the use of the semi-colon to set bo#s ax
to 10, otherwise it wuld be necessary to tysEED = 10,10

Also note the inclusion of theRESETcommand.Although not strictly necessarthis
guarantees that the controller starts in akkmatate with all error flags reset to their
default values and position set to zero.

INTROD. TO MINT™
PROGRAM. LANGUAGE

The codeSCALE = 50 ; sets the system units in relation to the number of encoder

quadrature counts. If there were 50 counts per mm of lineaenmment, and it &s desired 2
to program speeds and distances in IB@ALE = 50 would be set . i
<
=
The remainder of thelé contains systemains and comduration information. g
These alues may hae to be changed to achie a stable system according
to the particular motor/dri ve being using - efer to section 8.3 of this guide o
for further inf ormation. é%
%2
39
?.3.2 Program FEEDER.MNT
REM Program to demonstrate use of the keypad in a cut to length machine
RESET[0,1,2] REM reset all motion parameters to default values 2
GOSUB initialize REM call initialize subroutine é
GOSUB main_loop REM call main subroutine §
END
#non_volatile

REM dummy definitions of variables stored in non-volatile RAM
REM this routine is not actually called and therefore the variables
REM are defined but not initialized to zero so that their programmed
REM values are retained

cycles = 0 REM number of material feed cycles

slew_speed = 0 REM speed of material feed

length = 0 REM amount of material feed

MINT PROGRAMMER’S
TOOLKIT

REM This subroutine sets up various parameters when program starts
KEYS “" REM enable keyboard with default layout
BEEPOFF REM turn off automatic keyboard beep
SPEED = slew_speed REM restore speed stored in non-volatile memory

RETURN e
S

#initialize u;,g
3

count =0 REM total length of material fed
jog_sp=2000  REM default jog speed in manual mode
RETURN

PRODUCT HISTORY
AND BIBLIOGRAPHY
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#main_loop
REM This subroutine is the main program loop, it prints the start-up
REM screen and handles operator selections by calling further subroutines
LOOP
REM Print up menu screen on four line operator display
REM Line 4 is the ‘soft keys' for operator selection
LINE 1,”
LINE 2,"XYZ Widget Company”
LINE 3,"Press Feed Control”
LINE 4,"START SETUP MANUAL",

o
3=
o
=3
=5
=
<=
> =
®
"

REM Read the key pressed into the variable ‘key’ and test to see if
REM the function keys (which return A B and C) are pressed
key=INKEY
IF key = ‘a’ THEN BEEP:GOSUB start REM call start subroutine
IF key = ‘b’ THEN BEEP:GOSUB setup
IF key = ‘¢’ THEN BEEP:GOSUB manual
ENDL REM go back to top of loop
RETURN

3AINS RYMAIVH

SONILLIS 90d
IAONLIYINS

REM This subroutine is manual mode allowing movement of roll back & forth
#manual
REM Print new menu where soft keys are FAST motion, SLOW motion and

Q REM EXIT to main menu

§ LINE 1,”

= LINE 2,"Manual mode - press”

@ LINE 3,”X" key to Jog roll”

LINE 4FAST SLOW EXIT",
jog_sp = 2000

= LOOP

s REM read softkey presses and set fast or slow motion or exit
8g key=INKEY
§§ IF key = ‘@’ THEN BEEP : jog_sp = 2000 REM fast motion

§ IF key = ‘b’ THEN BEEP : jog_sp = 100 REM slow motion

@ IF key = ‘c’ THEN BEEP : EXIT REM program jumps to ENDL if true

. REM This moves the motor back and forth using the arrow keys < and >

] REM marked X'. READKEY is used to return the value of a key that
on REM is pressed and held < returns the character *x’ and > returns ‘u’
RS IF READKEY = ‘v’ DO

% JOG = -jog_sp

ELSE IF READKEY = X' DO
JOG = jog_sp

> o ELSE
83 STOP REM button released - stop motor
g& ENDIF
3z ENDIF
%3 ENDL
== RETURN

M.IIIIIIIIIIII
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REM Subroutine to allow operator to set-up product length, feed speed and

REM number of repetitions ,%_g
#setup £2
REPEAT o3
LINE 1,” EXIT’ ¥
=L

LINE 2,"Setup menu”
LINE 3,"Select function”
LINE 4,"LENGTH SPEED CYCLES”,

LOCATE 1,3 a
key=INKEY 3
IF key = ‘@’ THEN BEEP : GOSUB get_len E
IF key = ‘b’ THEN BEEP : GOSUB get_sp g
IF key = ‘c’ THEN BEEP : GOSUB get_cy =
UNTIL key = ‘f REM end of REPEAT..UNTIL loop, terminates if ‘f' pressed
BEEP : CLS  REM beep and clear screen
RETURN o
32
REM subroutine to get length of material EE
#get_len 39
CLS
LINE 1,"Enter index”
LINE 2,"distance:”
LINE 3, mm” ®
BEEPON REM automatic keyboard beep on §
REM formatted input XXX.X <
LOCATE 9,3 : INPUT length USING 3,1 3]
BEEPOFF
RETURN

REM get number of feed cycles, up to 99 repetitions
#get_cy

CLS

LINE 1,"Enter number of”

LINE 2,"indexes required:”

BEEPON

LOCATE 9,3 : INPUT cycles USING 3

BEEPOFF
RETURN

MINT PROGRAMMER’S
TOOLKIT

TROUBLESHOOTING
GUIDE

REM subroutine to get speed, this example validates entered number to
REM make sure that it is less than 4000 and greater than 100
#get_sp
REPEAT
CLS
LINE 1,”Enter maximum”
LINE 2,"slew speed:”

PRODUCT HISTORY
AND BIBLIOGRAPHY

LINE 3" mm/s”
LINE 4,"Range 100-4000mm/s”,
@
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number = slew_speed REM store before validating

- BEEPON
%_8 LOCATE 9,3 : INPUT number USING 4
:;g BEEPOFF
§g UNTIL number >= 100 AND number <= 4000
3" slew_speed = number REM if valid update variable and SPEED command
SPEED = slew_speed
RETURN

x

2 REM Run automatic cycle

§ #start

9 LOCATE 1,1

] LINE 1,” STOP”

LINE 2,"Machine Running”
LINE 3,"Cycle no.”
LINE 4,"Material:”,
REM FOR .. NEXT loop executes n times where n = cycles
FOR index = 1 TO cycles
REM index material - move axis 0 distance given by length
MOVER][0] = length : GOI[0]
PAUSE IDLE REM wait for previous move to finish
REM perform punch operation by moving axis 1 up and down
MOVEA[1] = 10 : GO[1]

SONILLIS 90d
IAONLIYINS

g MOVEA[1] = 0 : GO[1]
i BEEP
Z count = count + length REM accumulate material fed
REM print status information
LOCATE 11,3 : PRINT index USING 2;
LOCATE 11,4 : PRINT count USING 5,1;
% IF INKEY = ‘f THEN STOP : EXIT
33 NEXT REM end of FOR .. NEXT loop
gg REM End of programmed number of cycles
- LINE 1, EXIT”
= LINE 2,"Machine Stopped”
PAUSE INKEY = 'f
BEEP
§ RETURN
25 #ONERROR
"3 IF ERR = 70 THEN status = CANSTATUS
3 REM Error handling subroutine called by system in the event of excessive

REM following error (machine jam) or limit switch error
LlNE 11”****** Error *kkkkk?
LINE 2,"*** Machine Jam ***’
LINE 3,** Press Reset ***"
LINE 4,"RESET",
REPEAT
BEEP REM sound alarm buzzer continuously
UNTIL INKEY = ‘&’

M.IIIIIIIIIIII
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CANCELJ[0,1,2] REM cancel error and re-run program
RUN
RETURN

#stop
REM Error handling routine called by system when STOP input (guard switch)
REM is asserted. Subroutine prints message on operator screen, then
REM returns to main program
LINE 2, “GUARD OPEN"
PAUSE STOP = 0 REM wait for guard to be closed
LINE 2, “Machine running”
RETURN

&
ES
=0
b
o
[=)
o=
£
=0

=

HARDWARE GUIDE

?.3.3 Cut To Length Program Narrative

The program has been written in a structured method for ease of maintenance, accor
to the follaving prototype:

IAg

SMARTIRVE
PCB SETIIGS

REM program starts here
GOSUB init

GOSUB main

#init

RETURN

CE MARKING

#main
RETURN

The program is well commented and by making suitable adjustments$€@tieEfactor
and @ins in theConiguration ile it should be possible for the program to operate gn an
system equipped with a&fpad and at least one axis of motion.

MINT PROGRAMMER’S
TOOLKIT

The#non_volatile subroutine is défied ut never called. This is used to déafe
some alues which are used in the program to store the product length entered by,the iser
for example. Because the subroutine isarecalled thg are neer actually set to zero on
power-up and therefore the lastlues entered by the user are retained.

TROUBLESHOOTIN
GUIDE

The initialization sub-routingtinit  is called frst. Initialization sets up some @eits

for the system.The operator @&/board vorks in eactly the same ay as a serial terminal.
That is, the pressing of akcauses the appropriate character to be sent to the controller
serial port lffer. The function leys labeled~1 to F6 return respectkely the characters
‘A'to ‘F'. Alegend can be printed to the LCD screen for each funcegprakd the
corresponding character pressed and awbak the program, ging a cont&t sensitve
‘soft key’ type operator integice.

Tue worion Lanausar  O/98 MN1250 9-13
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The RETURNstatement causes the program to jump back to the statement directly after
GOSUB init  (the main loop) is called.

The main loop simply prints up the folllng message on the LCD display:
F4 F5 F6

XYZ Widget Company

=
=
(o}
=
o
=
=
5

=

-
a4
o
@
Fd
>
=
>
=
(9]
(=
>
()
"

Press Feed Control
START SETUP MANUAL

3AINS RYMAIVH

slele

Note the use 08 TART, SETUP andMANUALto create user diefable lggends for the
function keys F1, F2 or F3 on the leypad. The routine then loops, checking to see if a
key is pressed at thefboard. F1, F2 andF3 return the characteré&\®, “B” and “C”

when pressed. df instance pressing3 causes a “C” character to be sent to the controller
which then causes the set-up subroutine to be called. Note thelN&EXf to read the
value of a ky pressed.

SONILLIS 90d
IAONLIYINS

Pressing-1 will start the operationF2 sets up the parameters for speed, length and
number of gcles. F3 enters manual mode, alng the user to mee the material
backwards and fonards.

ONDIRIVIN 30

Manual mode shes the use oOREADKEMo only more while a ley is pressed (refer to

£ subroutine#manual ). This feature is not normallyvailable with serial terminalsThe X
gg Y andZ cursor leys on the operatorégpad return thealues: X _(‘x’and ‘u),Y ('y’ and
22 V), Z(‘Z” and ‘w’). READKEYeturns the &lue of the ky that is currentlypressed

£ Thisis diferent tolNKEY which returns thealue of a character in the serial pauffbr.

% The motor is actually med using thddOGcommand (continuous speed control).

. Pressing=2 will enter set-up mode, and the follmg display shan:

5]

o
OO O
: F4| |[F5| F6

. EXIT
Set-up Menu
Select Function

LENGTH SPEED CYCLES

F1) |[F2 F3
OO

AHdVY90N4dIg ANV
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Pressing=1, F2 or F3 calls the#tget_len, #get_cy and#get_sp subroutines
which allav the operator to enter datdhe INPUT USING command is used to priale
formatted input. In this case the number is displayed as thrgeiste

The#start routine contains the code to startvament. In thisxample, a relatie
move (distance from start) ikecuted on the material feed axis; folked by an absolute
(relative to a ixed zero position) up-den movement on the press axis. Note that in botf
the case oMOVERmove relatve) andVIOVEAmMove absolute) th&Ocommand is used
to start motion.This command is required for positional ves, tut not for continuous
moves such aBOLLOWfollowing an eternal encoder) afOG(constant speed control).

&
ES
=0
b
o
[=)
o=
£
=0

=

HARDWARE GUIDE

The mae commands are surrounded by@R - NEXT loop which causes them to be
repeated a number of times spiedfby the ariablecycles , which is entered by the
user during the set-up routine.

The#ONERRORoutine near the end of the program is a routine which is called in the
event of a controller errosuch as when the motor jams or a limit switch is hit. In this
case, the routine prints an error message aits Yor a ley to be pressed before re-
running the program from the start.

SMARTMOVE
PCB SETTINGS

The program can be tried and some of the parameters at the opeyptat Ehanged.
Program gecution can be aborted by pressi@gRL]+[E] at the terminal screen.

9.3.4 Using Batch Numbers

A common requirement in a cut-to-length machine is to store the parameters (speed,
length and number ofycles etc.) that hee been entered for é&rent products and restore
these quickly using a batch code. MINT walfothis by using arrayaviables and making
the ind to the array a batch code. More information on areajakles is gien in the
MINT Programming Manual.

CE MARKING

The progranFEEDER2.CFGis an &ample of this type of progranilhe \ariables:
slew_speed, length andcycles are redehed to be arrays each of length 99 by
using theDIM statement:

MINT PROGRAMMER’S
TOOLKIT

DIM slew_speed(99)
DIM length(99)
DIM cycles(99)

TROUBLESHOOTING
GUIDE

A fourth option is added to the main menu ailrg the entry of a batch number into the
variable batch which is then used whesrea reference is made to the aboariables.
Therefore the mae statement becomes:

MOVER = length(batch)

wherebatch is the inde to the array calleténgth

MIIIIIIIIIIIII
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Another adantage of using arrays to store operator input information is that#mebe
uploaded into a computer and stored to disk in a similar manf®ogoam and

Confguration fles. Similarly a fle can be created which contains the data for each batch
number and this can bewloloaded to the controllerThis is all achieed, while the

program on the control system is running by using-tb&Dand SAVEcommands.

o
3=
o
=3
=5
=
<=
> =
®
"

9.4 X-Y Teach and Replay Program

This example program illustrates the use of arrayiables for storing and replaying
positional data programmed by the operator using the X gogstick keys on the

operator panelThis program records ten x,y data points and then replays them printing
the XY position on the LCD panel as it does ddie Coniguration ile CONFIG.CFGis
used for the application. In order to run this program, it is not necessanetamxyY

table - two motors will work just as well.

3AINS RYMAIVH

This example contains considerable terminal I/O and therefore formatting of the
information printed on the screen is important. Note the use afilNES keyword to
print information on the screen, and the , (comma) aftgistatement on line 4This
suppresses the carriage return that fedl@ry normal print statementThis is important,
since the LCD screen has only four lines of displycarriage return on line four will
cause the entire screen to clear

SONILLIS 90d
IAONLIYINS

ONDIRIVIN 30

Operator Panel

XY Table
Controller & 2 axis drive

11001
SAINNVIO0Ud ININ

Figure 29: XYTable Control System

TEACH.MNT

iaino
ONILOOHSI18N0AL

REM Filename: teach.mnt

REM XY Table Example: teach and replay for an insertion application
DIM x_position(10) : REM 10 points of data

DIM y_position(10)

KEYS “" REM enable keyboard
CLS REM clear screen

M.IIIIIIIIIIII
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LOOP
LINE 1,"XYZ WIDGET COMPANY"
LINE 2,"Press Teach/Replay”
LINE 3,
LINE 4,"TEACH REPLAY”,
REM Note comma above to stop line feed which would cause LCD to flicker

&
ES
=0
b
o
[=)
o=
£
=0

=

REM Wait for a key to be pressed

key = INKEY REM Read keyboard a
IF key = ‘a’ THEN BEEP:GOSUB teach §
IF key = ‘b’ THEN BEEP:GOSUB replay E
ENDL g
REM Subroutine to teach points and record in arrays
#teach
LINE 1,"Teach mode” —o
LINE 4,"RECORD”, é%’
REM record 10 points of data & 4
FOR point = 1 to 10 39
LINE 2,"Move to posn: “,point,
REPEAT REM repeat jog motors until record button F1 is pressed
o
REM motor X g
IF READKEY = X’ DO <
JOGI0] = 30 REM 30 mm/s S

ELSE IF READKEY = ‘u’ DO

JOG[0] = -30
ELSE -
STOP[0] REM key released - stop motor &
ENDIF e
ENDIF 38
5
REM motor Y =

IF READKEY ="'y’ DO
JOG[1] = 30 REM 30 mm/s

ELSE IF READKEY = ‘v’ DO :Z_D
JOG[1] = -30 3x
ELSE 43
STOP[1] REM key released - stop motor §
ENDIF -
ENDIF

REM print X,Y positions on line 3
LINE 3,"X",POS[0] USING 4;"Y",POS[1] USING 4

PRODUCT HISTORY
AND BIBLIOGRAPHY

UNTIL INKEY = ‘&'
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BEEP
x_position(point) = POS[0] REM Read position of X axis
y_position(point) = POS[1] REM Read position of Y axis

NEXT REM get next point

o
3=
o
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=5
=
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> =
®
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RETURN

REM Replay learnt points
#replay
LINE 1,"Replay mode”
LINE 4,"STOP”,
FOR point =1 TO 10
VECTORA = x_position(point), y_position(point)
GO
REM If stop key pressed then exit
IF INKEY = ‘a’ THEN STOP[0,1J:EXIT

3AINS RYMAIVH

SONILLIS 90d
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REM print X,Y positions on line 3
LINE 3,"X",POS[0] USING 4;"Y",POS[1] USING 4

NEXT
RETURN
g This program uses tHREADKEYunction to jog the motors X andback and forth in
3 response to the pressing or aation of theKeypadNodeX andY keys. It's possible
& however, to adapt the program toovk with a standard potentiometeygtick connected
to the analog inputsThe analog inputs return a 10 bélwe O - 1023 between -10V and
+10V (or 0-5V). The optimum way to connect the ytick is to connect +/-12V across
£ the potentiometer and connect the wiper to the analog inputs 1+ afih@-iferential
6%’ inputs1- and2- should be connected to analog ground.
o ®
Z2  The analog inputs, read by theykvordsANALOGUEAndANALOGUE2abbreiated to
% Al andAz2), will return 0 when the jstick is in the fully ngative position and 1023
when in the fully positie position. A value of 512 will be returned when the/gtick is in
the middle position. Most ysticks are equipped with trimmers to adjust the zero
2 position, lut electrical noise can cause some jitter abous@\it is advisable to empl@a
g% deadband of 10 counts around the zero point.
mé The following code fragment illustrates the implementation of analgstifck control,
@

which would replace th®@EPEAT ..UNTIL loop inTEACH.MNT

REPEAT REM repeat until record button F1 is pressed
REM jog at X,Y speed given by analog inputs, range ..
REM is 0-1024, subtract 512 to give bi-directional control
jog_x = A1-512
jog_y = A2-512
REM deadband of 10 points either side of zero

M.IIIIIIIIIIII
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IF ABS(jog_x) < 10 THEN jog_x =0
IF ABS(jog_y) < 10 THEN jog_y =0
JOG = jog_x, jog_y

UNTIL INKEY = ‘@’

STOPJ[0,1] REM stop jog motion

&
ES
=0
b
o
[=)
o=
£
=0

=

Note that this xample preides \ariable speed nvement on the table depending on the
position of the jgstick, and also alles simultaneous nve@ment on X and, which is not
possible using the operator panel.

Another worthwhile feature wuld be to home the ax during paerup of the system.
This can be achied by using limit switches on the table and @MEeyword. Further
details of this are géen in the MINT Programming Manual.

HARDWARE GUIDE

2.5 Software Gearbox Example - Coil Winding Machine

The controller has softwae gearboxfunction making it ideal for controlling machines
that hae to follov a master encoder or pulse traftypical application is to wind wire
onto a drum rotating at a speed dictated by a mechanigalfdsim a wire draing

machine. When the spool is emptthe spool rotates at the highest speedvisip dovn

as layers of wire areaund onto the spoolThe thickness of wire, width of the spool, and
spacing between each wire must be changed to cope whedif thickness of product.

SMARTMOVE
PCB SETTINGS

An encoder on the spool rotation pides a speed signal he controller uses this signal
as a reference for a sermotor which drres the spool back and forth via a leadwscre

CE MARKING

An operator panel on the front of the machinevedlohe operator to changjee following
ratio (spacing between wires) and the position of the left and right endvef.tra

From wire drawing
machine

Spool

Main spool
encoder P

(:7d rive

Traverse drive
servomotor/encoder

MINT PROGRAMMER’S
TOOLKIT

Leadscrew

|

Controller/drive

GUIDE

TROUBLESHOOTING

Operator Panel

-

Optional communications link to
host computer

PRODUCT HISTORY
AND BIBLIOGRAPHY

Figure 30: General Layout of CaNinding Machine
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The xample MINT program uses the stand&eypadNode with six function &ys
returninga,b,c,d,eandf, plus numeric and enteejs. This example havever does not
take adwantage of the ‘softdy’ approach used in prious exkamples.

SPOOLER.MNT

REM Filename SPOOLER.MNT
REM Example program for stand alone spooler

o
3=
o
=3
=5
=
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> =
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"

REM defaults

AXESJ[0]

ratio = 1 REM 1:1 gearbox ratio

SCALE = 1000 REM 1000 counts on servo encoder = 1mm of travel
left_limit = 10

right_limit = 210

REM perform zero home on limit switch (negative direction)

HOME = _neg

3AINS RYMAIVH

SONILLIS 90d
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REM infinite loop to provide operator display
LOOP
CLS : REM clear KeypadNode display
PRINT “XYZ Ltd Spooler”
PRINT “Press:”

§ PRINT “F1 to start”
3 PRINT “F2 enter parameters’
3 REPEAT
key = INKEY : REM read keyboard buffer
UNTIL key = ‘a’ OR key = ‘b’
= IF key = ‘a2’ THEN GOSUB spool
% IF key = ‘b’ THEN GOSUB enter_parameters
g‘ § ENDL
= #spool : REM subroutine to perform spooling
& CLS
PRINT “XYZ Ltd Spooler”
PRINT “Spooler running”
g PRINT “Press F3 to stop”
o ﬁ REPEAT
S § REM forward direction
%‘ FOLLOW = ratio

PAUSE POS > right_limit
REM reverse direction
FOLLOW = -ratio
PAUSE POS < left_limit
UNTIL INKEY = ‘¢’ : REM stop function key pressed
STOP
RETURN

M @
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#enter_parameters : REM subroutine to change left, right limits and ratio
CLS
INPUT “Left limit" left_limit
INPUT “Right limit”,right_limit
INPUT “Ratio”,ratio
RETURN

&
ES
=0
b
o
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£
=0

=

2.5.1 Program Narrative

The ariableratio  is used to store the ‘sofare gearboxtatio. That is, the number of
seno motor encoder pulses wexd per pulse from the spool encod€his ratio is ariable
between -127 and +127, in increments of 0.0&8. limit andright_limit store
the limits of linear treel. In this @ample, there are 4000 quadrature encoder counts per
revolution of the ser@ motor encoder and a 4mm pitch lead wcr&herefore, setting the
keyword SCALEto 1000 means that the limit positions may kpressed in mm.

HARDWARE GUIDE

«8

o=
This program is anxample of a spooler with operator panéltypical enhancement on EE
practical machines is a ‘dwell onvexsal’to allow the material to ride up onto thewe 58
layer.
2.5.2 Remote Operation Using the COMMS array 0
In mary applications the spooler system may be required to be adjusted remiotiy E
instruction of a host computer and perhaps while the spooling operation is in progress®

The controllers protected communications protocol alodata to bexehanged between
a host computer and the controller by means of a 99 location array CaIMiSCOMMS
operates lik a dual port RAM; the host computer can write to and readathe of
specifc locations, wer the serial port, for use by the controller progrdrhis happens
automatically without ary overhead in the MINT program itself.

MINT PROGRAMMER’S
TOOLKIT

For remote operation, thesiablesratio, left_limit andright_limit would
be replaced by threeOMM&tterbox addresses:

REM routine to perform spooling

LOOP
REM forward direction
FOLLOW = COMMS(1) : REM COMMS(1) = ratio
PAUSE POS > COMMS(2) : REM COMMS(2) = right limit
REM reverse direction
FOLLOW = -COMMS(1)
PAUSE POS < COMMS(3) : REM COMMS(3) = left limit

ENDL

TROUBLESHOOTING
GUIDE
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If a value is changed by the host computkis automatically appears in the program

while it is running. A protected protocol is used to neathe systemalult tolerant. This
protocol iSANSI 3.28 based, compatible with nyaother manudcturers of drie systems.

The structure and implementation of protected communications are discussed in detail in
the MINT Programming ManualThese cuer the use o€ TERMfor reading and writing

to the controller using protected communications.

o
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9.6 Infeed Packaging Machine

MINT offers a number of features tacilitate the control of product that is continuously
moving on a production lineA popular application in this area is Infeed machines, where
the requirement is to put igalarly spaced product into pagts on a coreyor, so that

they may be fed into a denstream machine.

3AINS RYMAIVH

The creation of ‘order from disordes a taxing application of the controlldut has a
large application base in the food, domestic product and pharmaceutical industry

SONILLIS 90d
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The following explains a simple Infeed system and the use oOXRESETkeyword.

The Infeed machine accepts gudarly spaced products on an inputesyor and feeds
the product accurately into flights (patk on a coreyor) on aParent mabine, typically
a packaging machine that inserts product intcebox

Product is fed onto th&tripping Cowreyor, which runs slightly dster than the Input
corveyor to separate producthe Productis next transferred to th&yndironizing
Corveyor, which runs at the same base speed aBdtent mabine, determined by
following a pulse train generated by an Encoder (drer® Machine Encoder)lhis

ONDIRIVIN 30

2 Encoder is geared to tiarent mabine such that one turn (1000 pulses) corresponds to
§§ one flight spacing.The encoder output is fed into the pulse input on the contrdites
=2 number of pulses pervelution is assigned to the MINTejword, WRAP

=

2 Whena product passes tRAkotocell the controller reads the position of the flight and

calculates a correction on the belt to feed product accurately into a flightcorrection

4 Is epressed as a positional error in the product with respect to the flight poitien.

g MINT OFFSETcommand is used to perform the correcti@FFSETworks much lile a
%’2 normal relatie positional mee, except that the acceleration-deceleration ifga$
'"é imposed on the base speed of Faeent mabine.

@

In practice it is often possible tovetwo products on the synchronizing weyor at one
time, therefore the program has been written so that it can simultaneously sense and
correct product positionThe program also ensures that the second correction is not
implemented until theirst package is fed into tHeéarent mabine

AHdVY90N4dIg ANV
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A further function of the controller is to prile machine status information to the
operatoy such as number of products per hour &tis information can be displayed on
the operator panel, which is mounted on avearent part of the machiné he
KeypadNode is also used to enter set-up information, for instance product length and
speed of the metering ocaeyor.

=

E
=
=
o
)
o
=
=

PROGRAII. LANGUAGE

Correction Distance
—————

Envelope of possible
speed/time profiles

1

' Forward correction

' Base speed

, Backward correction

Speed

HARDWARE GUIDE

»

Irregularly

Spaced | Time - Product Accurately
Product Synchronizing | Positioned in Flight
I Conveyor ! 32
Z[E
g2
5Q
~ Photocell Parent Machine
Encoder
Parent Machine
Input Conveyor Conveyor
Product sense . Q
Sync. interrupt Flight g
Servo & E:
Encoder 5
v
B

«— |

e

Servo Amplifier

SmartMove 1
Servo Controller

MINT PROGRAMMER’S
TOOLKIT

GUIDE

Figure 31: Diagram of Product Infeed Machine

TROUBLESHOOTING

The program is a simplexample of the controller in an Infeed machine application. In
more complicated applications, it is possible to collate a number of products and feed
them into a single flightThe flexibility of the MINT programming language is such that
these changes can be made quicHllge control program is stored in noaokatile RAM in
the controller As far as the operator is concerned, the system is a dediaatadatic
Product Infeed machine.
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Infeed. MNT
REM Infeed System
REM Axis 0 Stripping Conveyor Drive
REM Axis 1 Synchronising Conveyor Drive
REM Input 1 Photo Electric Product Detector
REM Output 1 Start Input Conveyor
REM Master encoder produces 1000 counts per flight (one revolution)

o
3=
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REM Program starts here
GOSUB set_up

GOSUB main_program
END

3AINS RYMAIVH

#set_up : REM subroutine to set-up system
AXES [0,1]
OUT1 =_on :REM start input conveyor
WRAP = 1000 : REM timer input is reset every flight (1000 counts)
PULSE = 1; : REM follow master encoder at 1/1 ratio
RETURN

SONILLIS 90d
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#main_program
REM main loop to perform control over synchronising conveyor

o) AXES[1] : REM commands refer synchronising motor only
g LOOP  : REM main loop
§ REM Wait for product edge (low/high transition)
@ PAUSE NOT IN1 : REM low
PAUSE IN1 : REM high
REM product sensed - read master encoder
= product_position = TIMER
f REM Wait for previous correction to finish
8g PAUSE MODE = _pulse
§§ REM perform new correction, subtract 500 from product ..
E REM position to feed product into centre of flight
< OFFSET = product_position - 500
ENDL : REM back to start of loop
mg The program can be further enhanced to correct a product on the Synchroniziego€on
E% while a product is already being correctddis is achiged by reading back tHeFFSET
% keyword and assigning thealue to the ne@ OFFSET

AHdVY90N4dIg ANV
AJOISIH 1ONA0dd
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10. Hardware Guide

This chapter describes in detail the hamdsvinterfice to theSmartMwe controller Each
connector is labeled ‘@r ‘'SW’. The section headings identify the connectors being
described in the follwing mannerConnector Name; J Numbefor exampleUser
Outputs: J4 refers to the digital outputs as shoin10.1, Figure 32.

INTROD. TO MINT™
PROGRAM. LANGUAGE

Under each section, a table idek the pin type (either input or output or both) and the
associated MINT &word if applicable.

w
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2
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w
=
S
(=)
o
<<
==

10.1 Operating Environment

The safe operation of this equipment depends upon its use in the appropiiatengnt:

At an altitude ok 2000m (6560ft) abee sea leel
¢ In a locally ambient temperature ¢f@to 40C (32F to 104F)

SMARTMOVE
PCB SETTINGS

* In relatve humidity lerels of 80% for temperatures up to°@1(87F) decreasing
linearly to 50% relatie humidity at 40C (10£4F), non-condensing

* The pollution dgree according to IEC664 shall natceed 2 o

» The 18V ac, 24V dc supplied to the unit taoygo the control circuit shall be isolated %
from the mains using double or reinforced insulation so as to constitute a safety§
extra low voltage supply The inputs and outputs of control circuit shall also be
confned to SEV circuits

» The atmosphere shall not contain flammalaeesg or &pors
 There shall not be abnormavtéds of nuclear radiation or X-rays

» The product shall be secured by the slots in the flange, the preteatith/ground
stud shall be bonded to a safety earth/ground by a 25A conductor

MINT PROGRAMMER’S
GUIDE TOOLKIT

TROUBLESHOOTING

PRODUCT HISTORY
AND BIBLIOGRAPHY
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- Memory Card
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Figure 32: Front panel connections
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10.2 User Outputs: J4

PROGRAM. LANGUAGE

E
Label Type Description/Notes MINT K eyword <§>
0 Output 24V PNP Output bit 0 OuTO %
1 Output bit 1 OuUT1
2 Output bit 2 ouT2
3 Output bit 3 OUT3 g
4 Output bit 4 ouT4 §
5 Output bit 5 ouT5 g
6 Output bit 6 ouT6
7 Output bit 7 ouT7?
usr gnd Input Return for outputs

w
52
Lo
2L

The controller preides 8 uncommitted, sofawe controlled, digital outputs.

The uncommitted digital outputs arewdm by an octal Darlington array (Adjeo

UDNZ2987 deice). Each output is capable of sourcing 50mA (nominal) on all channels
continuously A single channel can source up to 350mAweeer the total output for all
channels cannotxeeed 500mA.These outputs include ana-current and eer-
temperature protection. In this situation an error condition will be flagged to the
processor and thesn sgment display will she 5. This will also cause agrror 13
for which a user defed error handler can be created using the MOWNERRORPRUtine.
Refer to the MINT Programming Manual for further informatidrhe circuit is shan in

CE MARKING

Figure 33: 2
s
£=

USR_V+ @3
20
o
=]
o/\/o—T =
=
FROM . FUSE
CcPU i 4700 N
PNP DARLINGTON WITH OVERCURRENT PROTECTION
LATCH o (]
L opro. 8.
ISOLATION 10K OUTPUT b %
FLYBACK DIODE 4o
INDUCTIVE 3
LOAD &
USR_GND USR_GND

Figure 33: Output dver circuit (simplifed schematic)
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Some loads, such as tungstganient lamps, may dvaonly 50mA in the steady state.
However, they drawv an inrush current when turned on which igéaenough for thever
current protection to trip out. In such cases the use of LED lamps should be considered.
It is also possible to connect more than one output in parallel, although there is no
guarantee of the outputs share the load equally

o

He
o]
23
=2
£9
35
S3
()

m

Number of Outputs On Simultaneously

5 <
s < 350 —
5 = 300 1 -
= 2250 +
S —6
3 200 + —
é 150 T _4
O 4
32 3 100 S
53 g 50 1 —_2
§g 0 1 T T T

0 20 40 60 80 100
% Duty Cycle

Figure 34: Output dutyycle

ONDIRIVIN 30

The abee diagram shan in Figure 34 gies information about the current sourcing
capabilities of the eight outputs.

Note that although theseudees feature \er-current and wertemperature protection the

% are not protected agnst an output pin rising abeusr-V+. If this is likely then an
85 external protection diode (e.g. 1N4001) shoulditied nearest to the controller whose
£2 anode is connected @UTx and whose cathode is connectedusoV+. Products bilt
& to E202-4A upwards incorporate on-card protection. Refer to Section 15.
The output cables need not be screened/shielded.
g
.- Opto-isolation is provided on these outputs to offer the user some flexibility in the
§‘§ earthing/grounding scheme, bt not to provide level translation. usr-gnd must be
= connected to system grund - typically at a star point

AHdVY90N4dIg ANV
AJOISIH 1ONA0dd
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10.3 User Inputs: J3

PROGRAM. LANGUAGE

E
Label Type Description/Notes MINT K eyword <§>
0 Input | 24V PNP input. 24V will actiate the input INO %
1 Input bit 1 IN1
2 Input bit 2 IN2
3 Input bit 3 IN3 g
4 Input bit 4 IN4 §
5 Input bit 5 IN5 g
6 Input bit 6 ING
7 Input bit 7 IN7
usr-V+ Input 24V source for inputs

The controller preides 8 uncommitted digital inputs which can be @pnkd as
interrupts within MINT Refer to the MINT Programming Manual. ($4BIx ).

w
52
Lo
2L

The uncommitted inputs areiffered and interpreted in the samaywas théhome and
limit inputs.A floating or lav input is read as a 1 and an input connectagsitd/+ is
read as a OThe state of the inputs is read using the MINT Bjviord.

All digital inputs include a nerse bias protectionThis means that if the input is
accidentally connected to agative wltage (e.g. -24V) no damage will be caused.

CE MARKING

The input luffer circuit is shan in Figure 35:

MINT PROGRAMMER’S
TOOLKIT

USER-V-+
Vele
PNP DRIVE TRANSISTOR
N OR SWITCH, efc
TO CPU :
| [ ] 8
| g | 2k2 . :
N < | INPUT -
74HCT244 K :
i OPTO-
L ISOLATION

USER-GND

Figure 35: User inputsuffer circuit
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Figure 36 shes hav to connect the user inputs in the PNP murhtion using either the
external pover or the internal poer source:

JOVNONYT NVID0Ud
wiININ OL “OdINI

USR-V+
z
/ (/
2
INT
IN2 INT
USR-GND IN2

SONILLIS 90d
IAONLIYINS

Figure 36: Example connection

The input cables need not be screened/shielded.

Opto-isolation is provided on these inputs to offer the user some flexibility in the
grounding scheme bt not to provide level translation, usr-gnd must ultimately be
connected to system grund - typically at a star point

ONDIRIVIN 30

=
2 104 Andlog Inputs: J2
88
5 Label Type Description/Notes MINT K eyword
’ 1+ Input Positive input if +/-10V input used. ANALOGUE1
Single ended input if 0 to 5V input used. abbr: Al
g 1- Input Negative input. Connect to 0V for
25 single ended operation
e 2+ Input Positive input if +/-10V input used. ANALOGUE2
& Single ended input if O to 5V input used.| abbr: A2
2- Input Negative input. Connect to OV for
- single ended operation
Eg 3+ Input Positive input if +/-10V input used. ANALOGUE3
%g Single ended input if 0 to 5V input used.| abbr: A3
§§ 3- Input Negative input. Connect to OV for
== single ended operation

M @
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Three independent analog inputs arevigled, each with 10 bit resolution in the range of
+10V or 0-5V These may be used for analog sensor input or tade@ lav cost jo/-
stick interfce.

Each input is bffered and has awspass ilter to reject noise, (-3dB @ 2kHz).oF£10V
operation, the inputs are fiifential, therefore helping reduce the problems associated
with differing ground potentialsThis may be by-passed using jumpers JP1, JP2 and JP
to allow 0 to 5V single ended operatioithe jumpers are accessed by rgmng the front
cover. Refer to section 11liglure 55.

INTROD. TO MINT™
PROGRAM. LANGUAGE

w
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2
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w
=
S
(=)
o
<<
==

Jumper Connection Voltage Range
Pins 1 and 2 +10V - dehult
Pins 2 and 3 0to 5V

On no account must the input wltage exceed the maximum rating shwn above.

SMARTMOVE
PCB SETTINGS

In the 5V coniguration, the inputs are single ended inputs via the pesitput and are
referenced to the controller analog groundt1QV confguration the inputs are
differential and not referenced to the controller ground. In normal circumstances the
negative input is connected to the analog ground of #tereal equipment. It is important
that this connection is made to thigernal analog ground, and not taernalsystemor
digital ground. Connection to theternal system ground may result in erroneous input
readings caused by tg return currents associated with motor control.

CE MARKING

Each analog input signal should be connected to the system using a screened/shielded
twisted pair cable, and the cable screen/shield should be connected to the ground pingn
the paver input J2. No other connections should be made to the cable screenT$tgeld.
screen/shield should be connected at one end only

MINT PROGRAI
TOOLKIT

The analog inputs can be read in MINT as 10 alties using thedgwordsANALOGUEL1
(A1), ANALOGUE2 (A2) andANALOGUES (A3) (MINT abbreviated leywords are
shawn in braclets).

Figure 37 shers hav the analog inputs can be connected in either bipolar or single end
configuration:

TROUBLESHDOTING
GUISR-

PRODUCT HISTORY
AND BIBLIOGRAPHY
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—
—

JOVNONYT NVID0Ud
wiININ OL “OdINI

+5

+12 Regulated Power
-12 Supply Output
Y pply p

+5

+12 Regulated Power
-12 Supply Output
o pRly %]

N

N
T

1+
'|_
2+ Analog Inputs

1+
'|_
2+ Analog Inputs

3+
3_

3+
3_

I
>
-
2
>
=4
m
@
=
S
m

o P o
o P G

Bi-Polar Operation Single Ended Operation

SONILLIS 90d
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Figure 37:Analog inputs connected for bipolar (+\- 10v)
operation and single ended (0 to 5v) operation

10.5 Analog Output: J2

ONDIRIVIN 30

Label Type Description/Notes MINT K eyword
+/- 10V + | Output Positive signal AUXDAC
= AUX
6% output - | Output Negative signal
28
§’§’ The analog output can be used for system tuning by imposing theifalerror or
% instantaneouselocity on the outpuilternatively it can be used for a general purpose
output with an outputoltage in the range of -10V to +10V
g The use of the output for tuning is discussed in detail in the Section 8.
“g’% This output is robst enough not to require screening/shieldingw#er, it is advised in
'"% order to preent contamination of the signal’he screen/shield ground pin should be
@

connected on the pe@r input J2.

AHdVY90N4dIg ANV
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10.6 Miscellaneous: J2

PROGRAM. LANGUAGE

£
s
Label Type Description/Notes MINT K eyword E
o
fast Input | Record axis positions within 30 microseconds FASTPOS g
interrupt
system Input Resets the control when the line is
reset pulled up to 24V

The fast interrupt is used to record the instantaneous position of all trese ks edge
triggered and has adt response time. It may capture spuricatage spiks if care is
not talen aver cable connectionsAn individually screened/shielded cable should be us
to connect to this signal, and the adjaaesitgnd connection may be used to ground the
respectie screen/shield.

w
=)
2
)
w
=
S
(=)
o
<<
==

As with all isolated digital inputgast interrupt andsystem esetinclude reerse bias
protection. This means that if the input is accidentally connected t@atiie voltage
(e.g. -24V) no damage will be caused.

SMARTMOVE
PCB SETTINGS

The fast interrupt bffer circuit is shan in Figure 38:

USER-V+

vce I

PNP DRIVE TRANSISTOR
OR SWITCH, efc.

CE MARKING

10k

10 CPU é
s ‘ 2K2 L &g
‘ | INPUT §'8

74HCT244 : =

‘ =

1 =

USER-GND

GUIDE

Figure 38: &st interrupt bffer circuit

TROUBLESHOOTING

Thesystem esetinput will cause a hardave reset when the line is pulled up to 24V
This can be useful to prmle an &ternal reset of the system when turninfjtbé paver to
the controller vould prose incorvenient.

PRODUCT HISTORY
AND BIBLIOGRAPHY
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10.7 Pulse Input: J1

Label Type Description/Notes MINT K eyword

JOVNONYT NVID0Ud
wiININ OL “OdINI

pulse Input Pulse input train for softare gear box. PULSE
50kHz max. input frequengd24V pulse train

direction Input Direction ofpulseinput.

reset Input | Resets the pulse input counter on a rising edge. WRAP

The pulse input prades the means for setting up a s@fitergearbox follwing an
external pulse train. Refer to section 9.6 for gaaneple using th@ulseinput.

I
>
-
2
>
=4
m
@
=
S
m

The controller preides a pulse follwing interface which consists of 3 signals:

e pulse: Pulse train input

SONILLIS 90d
IAONLIYINS

« dir ection: Direction of pulse train
* reset:Reset pulse counter

The pulse anddir ection inputs feed directly into an up-do counter in the
microprocessor (after isolation andftering). This counter changes dmoththe rising
and flling edges of the incoming pulse train.

ONDIRIVIN 30

Reset will reset the counter to 0 on a rising edfee counter alue can be read in MINT
using theTIMER keyword. This would commonly be used where one channel of an
encoder praides the pulse train, and the irdaulse resets the counter orery

= revolution. The direction inputdir ection, determines whether the counter increments or
3% decrements on each edge. If thieection signal is left unconnected or &k lowv then the
28 counter will increment and if it is tak high (24V), the counter will decrement.
-/ =
% The pulse input has a maximum input freqyeat50kHz. An individually
screened/shielded cable should be used to connect to this signal, and the aslijapaht
connection may be used to ground the respesitreen/shield.
0% By using an gternal comersion circuit, the counter input can be used to accept a
S quadrature encoder signal.
o]
& All digital inputs include a neerse bias protectioriThis means that if the input is

accidentally connected to agative wltage (-24V for gample) no damage will be
caused.

The luffer circuit for these inputs is siva in Figure 39:

AHdVY90N4dIg ANV
AJOISIH 1ONA0dd
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USER-V+
VCC

PNP DRIVE TRANSISTOR
OR SWITCH, etc.

INTROD. TO MINT™
PROGRAM. LANGUAGE

10k
TO CPU

o L 2k2 L
I FAvd INPUT
74HCT244 | |
(=t
| soLATION

USER - GND

w
=)
2
)
w
=
S
(=)
o
<<
==

Figure 39: Input Circuit
10.8 Stop Input: J1

SMARTMOVE
PCB SETTINGS

Label Type Description/Notes MINT K eyword

stop input| Input Brings all axes to a controlled stop if STOPSW
asserted. Connect tser-V+ through a
normally closed switch.

CE MARKING

usr-V+ Input 24V source fostop input

usergnd Input 0V for opto-isolated input-output

Thestopinput, if asserted, will bring all @&s to a controlled stopl'he stop input is
considered acte when not connected and must be connectedrty/+ to allov motion.
If it is not used it must be connectedutr-V+ otherwise the controller will stay in the
stoppedcondition, which is indicated by @non the LED status display

MINT PROGRAMMER’S
TOOLKIT

Thestopinput is useful where a controlled stop such as a machine guard is required.

The state of the stop input can be read in MINT usingif@PSW keyword. A
subroutine, #STOP) within MINT can be called in response to a rising edge on the sto
input.

TROUBLESHOOTING
GUIDE

All digital inputs include a neerse bias protectionThis means that if the input is
accidentally connected to agative wltage (-24V for gample) no damage will be
caused.

Thestop input kuffer circuit is shavn Figure 40:

PRODUCT HISTORY
AND BIBLIOGRAPHY
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USER-V+
VCC

PNP DRIVE TRANSISTOR
OR SWITCH, etc.

JOVNONYT NVID0Ud
wiININ OL “OdINI

TO CPU

| i ;
‘ : 2k2
| I ; INPUT
74HCT244 5 ;
OPTO-
1 ISOLATION

USER-GND

I
>
-
2
>
=4
m
@
=
S
m

Figure 40: stop inputdifer circuit
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IAONLIYINS

10.9 Regulated Power Supply Unit Outputs: J1

Label Type Description/Notes
+5 Output Regulated 5V output
(o]
= +12 Output Stabilized +12V output
% -12 Output Stabilized —12V output
ov Output OV output
£ Provides rgulated+5V and+/-12V outputs for general use such as local potentiometers
z2 and instrumentationDO NOT USE FOR MACHINE INPUT/OUTPUT . These
28 voltages are praded for use witheernal equipment such ag/giicks, analog input
“£  amps or pots located closeSmartMae
10.10 Power Supply: J6
g
o
)

F—o +12V
24VDC or
18VAC Power Supply Power Supply o +5V
Unit 1 Unit 2 ———— 0V

-12v

+24VDC Usr-\V4+

AHdVY90N4dIg ANV
AJOISIH 1ONA0dd

Figure 41: Paver Supply
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The unit has an on boardwer supply to preide the follaving:

e 24V (usr-V+) output for machine 1/0. Up to 500mA can bevangrom theusr-V+
unregulated output. Note thatsr-gnd is isolated from OV usr-gnd must be tied to
the system star grounding point usingeenal wiring.

&
ES
20
==
o
o
o=
£0
=0
oz
o

» 5V rggulated output for incremental encoders or potentiometers.

* +/-12V output, 5V output for general use. Note that these must not be used for
machine 1/0. It must not be attempted towdraore than 200mA from the 12V
rails or more than 500mA from the bivicluding the current dven by the encoders.

HARDWARE GUIDE

There are tw possible input coigurations:

* An isolated24VDC power source at approximately 2.6A presented to the pins 1 28
2 of J6.

» An isolated18VAC power source at approximately 4A presented to the pins 1 andz
of J6.

These are siitient to drve all the outputs at 50mA and with all the inputs on.

S

SMARTM
PCB SETTI

— WARNING —

Applying AC voltages toSmartMove (110V/220V) will damage the unit.
Ensure that the paver input voltages comply

CE MARKING

10.11 Battery Back-up

Program and data are retained in battery &ddkAM while the controller is turnedfof

The batterya rechageable Nickl Cadmium (NiCad), is chged when the controller is
powered up and will retain memory contents for at least 12 months if not gechdthe
battery will tale approximately 6 days to recbarafter a complete disclgarand has an
expected life of four years.

MINT PROGRAMMER’S
GUIDE TOOLKIT

TROUBLESHOOTING
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10.12 Servo Drive Connections: J7, J8, J9,J10,J11, J12

o

He
o]
£3
=2
£9
35
S3
()

m

Label Type Description/Notes MINT K eyword
encoder Input Encoder connector for closed loop contral POS
(9 pin D-type)
Home Input Home/Datum switch input. HOME
z Normally closed to 24V
> Limit Input Limit, end of trazel limits.
iz Normally closed to 24V LIMIT
. usr-vV+ Input 24V source fohomeandlimit inputs.
demand+ | Output +10V drive demand/commandoutput DAC,
/command TORQUE
éé demand- | Output +10V drive demand/commandoutput
32 |/command
g screen Input Cable screen/shield

10.12.1 Encoder Interface

ONDIRIVIN 30

The controller preides inter&ces for three independent, three channel, incremental
encodersdhA, chB, indeX and operates with both single-ended (TTL or open collector)
or differential (TTL or RS422) output types. It is recommended that linerdoutputs
(RS422) be used in all applications, since thiggjincreased noise immunitit is

: important that each encoder cable is screened/shielded independently of other signals.
§§ The screen/shield must be connected at the controller end. It may also be connected at the
52 encoder end praded the user is satiefl that the ground loop will not damage the cable.

& The maximum usable cable length is dependent on the encodeicsiecifand the

“  voltage drop in the encoder cable; thus the encoder cable showdgtieskshort as

possible. Shielded twisted pair cabling must be used tovactiie quoted immunity

g performance of the controllechA twisted with!chA; chB twisted with!chB; index
2% twisted withlindex and5V twisted withOV.
'"é The maximum input frequegdhat the encoders can normally accept is 4.6 million

@

guadrature counts/sThis equates to a maximum frequegiior the A andB signals of
1.15MHz.This maximum hwever, is limited to short cableFhe table bely shavs
recommended length vs. frequgrior differential signals. Single-end&d'L signals

should be kpt belov 5m (approx. 16ft) and open collector signals are limited to 250kHz
and 2m (approx. 61/2 ft).

AHdVY90N4dIg ANV
AJOISIH 1ONA0dd
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Frequency Max. Length Eg

1.15MHz 2m (61/2 ft approx.) %%
500kHz 10m (33ft approx.) ég
250kHz 20m (651/2 ft approx.) “E
100kHz 50m (164ft approx.)
50kHz 100m (328ft approx.) %
20kHz 300m (984ft approx.) g
10kHz 700m (2296ft approx). %
TkHz 1000m (3280ft approx.)

The input recefer circuit allovs encoders with either single ended ofedéntial line
drivers to be used. Maver, single-ended encoders pide inferior noise immunity and
should only be used on the shortest of cable runs (< 3m or approx. 9iWayftjram
sources of interferencelhe input recefer circuit includes diode protection on the inputs
to guard aginst noise spiks. The diodes prent aly input from eceeding 5.6V or

belov -0.6V. The circuit is shan in Figure 42:

w
52
Lo
2L

+5V +5V +5V +5V

CE MARKING

ZANVZAN 10k 3k3

TRUE
COMPLIMENT
AM261532

MINT PROGRAMMER’S
TOOLKIT

GUIDE

Figure 42: Encoder line reeeirr circuit

TROUBLESHOOTING

It should be noted th&martMwaelhas 2 encoder inputs, with the additional encoder
input being used for softwe gearboxs and cams, foxxample. SmartMwe 2also has an
additional encoder input,\gng a total of three inputs.

PRODUCT HISTORY
AND BIBLIOGRAPHY
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The encoder inputs are brought out to 9 pintiipe female soaits. The encoder should
be wired to a 9 pin ‘Dmale plug. Lav profile hoods are\ailable from ITT Canon (part
no. DE-12107354)

JOVNONYT NVID0Ud
wiININ OL “OdINI
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m

Pin No. Signal Name Function Type
o 1 +5V Power to Encoder Output
(o4
23 2 index Index Mark Input
=3
2= 3 IchB Channel B Complement Input
4 scm Cable Screen/Shield Input
5 chA ChannelA Input
E 6 lindex Index Complement Input
% 7 gnd Signal Ground
@
8 chB Channel B Input
9 IchA ChannelA Complement Input
=
33
=2 10.12.2 Limit Inputs
=
% In a typical application, thimit switch inputs wuld be connected to normally closed
micro switches on the axis. Pressinglthet switch will cause the switch to become
5 open circuit, the respeeé input then becomes aaiinternally resulting in a limit error
g All axes will be disabled and tlt'emand/commandsignal set to OVA limit error is
“g’@ indicated by an on the LED status displayhe ERROReyword will return the alue 3
'"é when read. Refer to the MINT Programming Manual for more details dBRROR
@

keyword and error handling within MINT

Because there is only one limit input per axis, i ®nd-of-trael limit switches are used
then thg must both be connected in series asvshim Figure 43.

AHdVY90N4dIg ANV
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USER POWER "

E2

o

LIMIT INPUT [ o 52
LIMIT FORWARD LIMIT REVERSE £3

Note: Switches should be normally closed

Figure 43: Dual Limit input switch connection

GUIDE

A possible problem with this arrangement is that it is not possible to determine whic
of-travel switch has been hit by simply reading lingt input with software. This can be
overcome by introducing a double pole limit switch at one end of the axis and conneq
this to the home input or a spare digital inplihis means that when a limit switch is hit
the program can determine whether this isftmerard or reverselimit by reading the

HARDWAPZE

status of the home switch or redmt digital input. wg
2E
USER POWER %3
° 2Q
UMIT INPUT [} " oo
LIMIT FORWARD LIMIT REVERSE
HOME INPUT [} o
HOME SWITCH

CE MARKING

Note: Switches should be normally closed

Figure 44: Dual limit and home Input connection

In mary applications it is necessary toveaseparatémit andhomeswitches. In these
cases it is best to arrange theazareas of the switches to be set-up awstio Figure 45.

MINT PROGRAMMER’S
TOOLKIT

HomeActive Area ‘ ‘

Travel

< >

Figure 45: limit/home switch ae® areas

TROUBLESHOOTING
GUIDE

Hitting a limit switch causes an error which is handled in soivwby the ONERBR
subroutine. Details of this arevgin in the MINT Programming Manual.

In an application where only some of thesvare being used, the redundamsaxust
have their respeote limit switches tied taisr-V+ for normal operationAlternatively the
MINT keyword DISLIMIT can be used to disable the detection of limit switches.

M-IIIIIIIIIIII
TTTTTTTT Im 6/98 MN1250 10-17
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The state of the limit switches can be read using the MINIT keyword. A value of 1
(logically active) will be returned if the limit input is o or floating (switch open) and 0
(logically inactive) if connected toisr-V+ (switch closed).

As with all digital inputs the limit switch input includes a&ese bias protectionThis
means that if the input is accidentally connected togative wltage (e.g. -24V) no
damage will be caused.

JOVNONYT NVID0Ud
wiININ OL “OdINI

Figure 46 shws the input bffer circuit and normal connections for all motion inputs.

I
>
-
2
>
=4
m
@
=
S
m

USER-V+

vce I

PNP DRIVE TRANSISTOR
OR SWITCH, efc.

10k
TO CPU

SONILLIS 90d
IAONLIYINS

| BN 22 L
I FAvd INPUT
74HCT244 | :
i oo
. ISOLATION

USER - GND

ONDIRIVIN 30

Figure 46: limit Input bffer circuit

%
£¢ 10.12.3 Home Inputs
-/ =
% Up to threehomeinputs are preided; one for each axis. leékthe limits these inputs
require closed switches for normal operation. Unttke limit switches, hwever, they do
not have to be connected if not being used.
m% If the limit switch is used as a home point, both the limit input and the home input must
S& be connected togetheNoisy erironments can cause problems on the limit switches
2 which may result in a limit error during homing. 100nF ceramic capacitor connected
@

between the limit input and ground should eliminate this problem.

The state of the home switches can be read using the MDIMIEkeyword. A value of 1
(active) will be returned if th@omeinput is lav or floating (switch open) and 0 (inac)
if connected tausr-V+ (switch closed).

AHdVY90N4dIg ANV
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As with all digital inputs thénome switch input includes a verse bias protectionThis
means that if the input is accidentally connected tagative wltage (e.g. -24V) no
damage will be caused.

The input liffer circuit is shan in Figure 47:

PROGRAM. LANGUAGE

=

E
=
=
o
a
o
=
=

USER-V+
VCC
PNP DRIVE TRANSISTOR %
OR SWITCH, etc. w
10k <
10 CPY \T 2
\ [ S
| i gw# %X 2k2 L]
P | INPUT
74HCT244 | |
oo s
L ISOLATION é“;”
’ USER - GND EE
59
Figure 47: Input bffer circuit
10.12.4 Drive Demand/Command Outputs o
The controller preides up to three10V (+0.1%) analog outputs for motor E
demand/command- one for each seovaxis. A 12 bit DAC is used which ges a S

resolution of 4.9mV/bit. The optimum cabling arrangement is to use a separate shielded
twisted pair cable, twislemand+/command-+with demand-/command- and connect
the screen/shield to screen/shield at the controller end only

10.13 Error Output and Input: J7

MINT PROGRAMMER’S
TOOLKIT

Label Type Description/Notes MINT K eyword

open Output Normally open connection of relay ENABLE o

closed Output Normally closed connection of relay ENABLE gg
common | Output Common connection of the relay gw

drive error | Input Used to signal the controller that an error ERRORIN
input has occurred on a &d. The polarity of
the input is controlled using the
ERRORINkeyword.

PRODUCT HISTORY
AND BIBLIOGRAPHY
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Theerror output provides a set of altage free contacts for connection to motovesiand
other equipmentThe contacts are rated at 1A @ 24V whenidg aresistiveload. An
inductiveload such as a sla relay may be dren, lut a freevheeling diode must be
attached across the load@iheerror relay is enagized when nodults are presentWhen
the controller detects adlt such as:

JOVNONYT NVID0Ud
wiININ OL “OdINI

 an end-of-trael limit switch is open
» maximumfollowing erior exceeded

e a programminggrror or the error input is acte

I
>
-
2
>
=4
m
@
=
S
m

the controller de-engizes the relay In this vay, if power to the controller is lost or the
relay itself fils, all motor dwves would be disabled, ging fail safe operation.

It is essential that the error output is connected to teglend condured to the correct
polarity with sere drives. Theerror output ensures that the \kiis disabled during
power-up. Once paered-up therror signal is maintained until deliberately reved by
the softvare. This allons time for systemajns to be set before the motors are enabled
(relay enegized).

SONILLIS 90d
IAONLIYINS

Theerror input is used to detect error conditions in other parts of the system such as
PLCs, or from the motor drés so that if adult occurs on one motor the whole system is
stopped.

ONDIRIVIN 30

The sense of this input is sofive-selectable for agg high or actie low, it may also be
disabled in softare.

= Theerror input also includes averse bias protectionThis means that if the input is
_= accidentally connected to agative wltage (e.g. -24V) no damage will be caused.
Q0
o o - . - . . -
52 Theerror input tuffer circuit is shavn in Figure 48:
=
& USER-V+
VCC I
g PNP DRIVE TRANSISTOR
S OR SWITCH, etc.
[ 10k
S5 ocpy
: | Win E
= ! :
@ | | ggx gF i %X 22Ut
74HCT244 | |
oro-
L ISOLATION
USER - GND

AHdVY90N4dIg ANV
AJOISIH 1ONA0dd

Figure 48: error inputudfer circuit
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10-20  MN1250 6/98 Im

uuuuuuuuuuuuuuuuu




MN1250-SmartMove-6/98 6/17/98 10:02 AM Page 10-21 $

10.14 Serial Port: J5

The controller has a full dupieserial port which can be speeil to be either RS232 or
RS485. It is possible to change from RS232 to RS485 or eic\n theiéld by

moving jumpers. Hwever, this is not recommended after the PCB has been assemble
into the box as access is limited. Refer to Section 11.

INFROD. TO MINT™
PROGRAM. LANGUAGE

The serial port is set-up for the folang confguration:
* 9600 Baud defult. Softvare selectable in MINT using tiBAUDkeyword.

« 1 start bit

w
=)
2
)
w
=
S
(=)
o
<<
==

* 8 data bits
1 stop hit
* No parity

SMARTMOVE
PCB SETTINGS

MINT will transmit a line feed/carriage returdl(F><CR>) combination bt only epects
a carriage returnr<CR> from the host terminal.

CcTERM the terminal emulator program, is supplied on the encloseettdisknd is
designed for use with the controllelt is available for bothWindows and DOS.

CE MARKING

10.14.1 RS232

The RS232 connections are brought out onto a male 9 pin D-type connector on the front
of the controller Screened/shielded cables shouldagk be used.

The RS232 port is coigiured as a DTE (Datéerminal Equipment) unit so it is possible
to operate the controller with wCE (Data Communications Equipment) or DTE
equipment. Both the output and input circuitry are single ended and operate between
+12V.

T PROGRAMMER’S
TOOLKIT

=
=

TROUBLESHOOTING
GUIDE
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§§ Pin No. Sl\ilgr:nael3 Function Type
=2
= 1 scm Cable screen/shield Input
%é 2 rxd Receve Data Input
3 txd Transmit Data Output
z 4 dtr DataTerminal Ready Output
= (Internal connection to pin 6)
@ gnd Signal Ground
: 6 dsr Data Set Ready Input

(Internal Connection to pin 4)
rs Request to Send Output
cts Clear to Send Input

3¢
x>
m3
=5
=

8=

9 gnd Signal Ground

The following table shars the wiring required for a standard IBM PC 25 pin or 9 pin

connector:
2
:
% Controller Signal Function Wire to: Wire to:
Pin No. Name 25 Pin 9 Pin
1 scm Cable screen/shield — —
= 2 rxd Receve Data 2 3
S g 3 txd Transmit Data 3 2
“E 4 dtr DataTerminal Ready 6 6
3 (Internal connection to pin 6
gnd Signal Ground 7 5
g dsr Data Set Ready 20
gg (Internal Connection to pin 4)
mé rts Request to Send 5
? cts Clear to Send
gnd Signal Ground 7

AHdVY90N4dIg ANV
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10.14.2 RS485

&
E=

The RS485 connections are brought out onto the male 9 pin D-type connector on the §“§nt
of the controller The RS485 supports a full multi-drop protocol using a 4 wire system. ég‘
Both the output and input signals ardatiéntial and operate between 0 and 5V §§

Screened/shielded twisted pair cabling should be used, with the true and complement
signals twisted together tovgi maximum noise immunity

Fail safe operation of the ree@ig line is achieed by inclusion of line biasing resistors.
The \alues of these resistors are set for operation with a small number of \Wérda. a
larger number of cards are required on the same lineathessmay need to be altered.

w
=)
2
)
w
=
S
(=)
o
<<
==

The signals are also brought out onto a 9 pin D-type connector

SMARTMOVE
PCB SETTINGS

Figure 50: 9 Pin Connector

CE MARKING

Pin No. Signal Function Type
1 scm Cable screen/shield Input
2 rxd Receve Data Input é’
3 txd Transmit Data Output e
4 Not connected §,8
5 gnd Signal Ground g
6 Not connected
7 Itxd Transmit Data Complement Output )
8 Irxd Receve Data Complement Input gg
9 gnd Signal Ground 43

g

PRODUCT HISTORY
AND BIBLIOGRAPHY
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10.14.2.1 RS485 Multi-Drop

A multi-drop system can easily be cignfred using a ribbon cable and IDC PpE

connectors to the controller cards.multi-drop layout is shwn in Figure 51.The

controller supports up to 16 cards on the serial line, where each card is distinguished by a
unique address set by a 5 pole DIP switch. Refer to Section 10.15 for more details on the
card address. Softwe details on multi-drop can be found in the MINT Programming
Manual.

JOVNONYT NVID0Ud
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3dINS AVMAIVH

txd
o]
lixd \
Jro

Termination

Host Resistor

rxd

Irxd

SONILLIS 90d
IAONLIYINS

Termination

rxd txd txd
Resistor X xd

ONDIRIVIN 30

Controller Controller
Card 0 Cardn
or or
Box 0 Box n

Figure 51: Multi-drop system

11001
SAINNVIO0Ud ININ

The RXD and TXD lines should be terminated with 120 ohm esistors at the
receving end as shwn.

iaino
ONILOOHSI18N0AL
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10.14.2.2 RS485 1o RS232 Converter

"
E <
£3

. . . . s=
Figure 52 shes a schematic for an RS485 to RS232veoter This is useful for o3
-
s . i =
connecting a host PC to a multi-drop link. 8=
o
£3
g
RS485 o RS232
A A A A
' 45V -12v 12V 12V o
O O (@] =]
Pl P2 8
1 1 o
: O 6 6 O O %
otz A u1 U2 2 o E
o 7 ‘ ‘s 1 1 8 7 g
S ‘ | o A vee 5 > vee- vees [~ s O =
oy o s 8 R [ " ™D our s O
O p . s z o, ” RXD RIC [ i —O
O 5 N GND > GND IN 5 O
O o 5 SN75179 SN7515 5 5 0o O
CONNECTOR DB9 P Ci1 - +12 V -12v ; CONNECTOR DB9 () CR)
o o i i o &
0.1uF 0.1uF 0.1uF g [--]
t 5L
THE CONNECTORS CAN BE EITHER P1 SHOULD BE CONNECTED TO ALL CARDS
PLUGS OR SOCKETS TO SUIT BY A STRAIGHT THROUGH CABLE (eg RIBBON
YOUR COMPUTER AND CABLES CABLE). P2 SHOULD BE CONNECTED VIA A
STANDARD NUL MODEM CABLE.
(ED
g
Figure 52: RS232 to RS485 Ga@nter S
=
(8]

10.15 DIP Switch (Card address): SW1

Up to 16 controllers can be connected togethier a multi-drop RS485 link for host
control. Each card on the link is distinguished by a unique address set by a 5 pole DI
switch beneath the CAN connectors on the front panel. Note that only the top 4 switc
are used to set the card address. Switch 5 is used to switch in theuSAdtrbinator
described in section 10.16.

D

S

MINDPROGRAMMER'S
TOOLKIT

TROUBLESHOOTING
GUIDE
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2 Switch Position Address
§§ 4321
g2 0000 0
55
51 0001 1
" 0010 2
) 0011 3
% 0100 4
: 0101 5
5 0110 6
0111 7
1000 8
32 1001 9
32 1010 10
am 1011 11
1100 12
1101 13
Q 1110 14
% 1111 15
@

On paver-up, the controller will display the address number on the LED status for about
1 second.The DIP switch glue can be read through MINT using tBa&RDkeyword.

=

S |f the controller is used in a stand-alone system, the card address should be set t@.address
88
53

= 10.16 CAN Bus Port: J13,J14

SmartMwe can communicate with 1/Oxpansion modules via CAN. CANfefs

= 125kbit/s serial communicationser a two wire twisted pair cable up to a maximum of
0% 500m (approx. 1640ft) in length. CANfefs \ery high reliability of communications in
5% an industrial evironment, the probability of an undetected error rate is 4:2x1@CAN is

S optimized for the transmission of small data rskand therefore fefrs fast update of 1/0

@

devices (ONODES) on the bis. SgeralioNODES may be attached to the same
controller via the CAN link using the CAL protocol.he maximum number adNODES
on theSmartMwe CAN network is limited to three input nodes and three output nodes
and one kypad.
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The CAN is brought out to twRJ45 connectors (J13 and J14) located on the daughter
board and these are wired in parallel as ¥adlo

&
ES
20
==
o
o
o=
£0
=0
oz
o

Pin Signal
1 canl+
2 canl-
3 n/c 8
)
4 gnd §
5 n/c 2
S
6 n/c
7 can2+
8 can2-
58
==
SmartMae has only one channel of CANibthe standard cabling system (which may bes 2
supplied with the unit) supports t&vchannels.SmartMae may be connected to either e
channel by setting the jumpers located behind SK5 on the daughter bbaréctory
default is to connecbmartMaeto CAN channel #1. Notice also that CAN nodes will
have to be gternally pavered as there is no wer connection on the RJ45s. o
If SmartMweis at the end of theus then position 5 of the DIP switch SW1 should be i&:
the ON positionThis connects the termination resistor 8

SmartMaore supports the folleing range of ioNODE déces:
e inputNode 8
e outputNode 8
* relayNode 8

MINT PROGRAMMER’S
TOOLKIT

* keypadNode

A very low error rate of CAN communication can only be aebikwith a suitable wiring
scheme.The following points should be obse:

GUIDE

1. CAN must be connected via twisted pair cablifidie connection arrangement is
normally a simple multi-point dropThe CAN cables should @ a characteristic
impedance of 12Q; and a delay of 5ns/m. Other characteristics depend upon th
length of the cabling:

TROUBLESHOOTING

D
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3_ Cable length| Maximum bit rate Specifc resistance Conductor area
o=
_’g’g 0-40m 1 Mbit/s 70mQ 0.25-0.34mrh
%; (0-157ft)
Eg 40m-300m 200 kbit/s < 60mM2 0.34-0.60mrmh
(157ft-1180ft)
= 300m-600m 100 kbit/s < 40mQ 0.50-0.60mrh
=B | (1180-2362ft)
>
b 600m-1000m 50 kbit/s < 26m 0.75-0.80mrh
il | (2362ft-3937)

2. Terminators should bétted at both ends of the neatvk only.

3. To reduce RF emissions and more importandyproszide immunity to conducted
interference, shielded twisted pair cabling should be used.olIC#N channels
are lundled in a cable then each requires a twisted pair

3g
>
@® o
mo
=5
=
(2

as this will ground loop interference into the OV plane on the pycessor board.

Cable sceens/shields should not be connected to OV on connector J13 and Jlll

4. The 0V rails of all of the nodes on the netlwmust be tied together through the
CAN cabling. This ensures that the CAN signaldés transmitted by 8martMae
or ioNODE are within the common mode range of the nesrecircuitry of other
nodes on the netwk.

ONDIRIVIN 30

Cables may also be purchased from dudry

11001
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10.17 Operator Panel (KeypadNode)

INTROD. TO MINT™
PROGRAM. LANGUAGE

w
a
S
o
w
=
2
o
<<
=

SMARTMOVE
PCB SETTINGS

CE MARKING

eI
E
.l.. l. Q

o o
[==) o

Figure 53: KypadNode shwing front and back vig

The Keypad\ode praides a general purpose interé suitable for stand-alone machines
of all types. It is cost &ctive for simple functions, such as replacing thumb wheel
switches and prading simple diagnostics, or it may be used as a fully interacti
programming panel for special purpose machine control.

MINT PROGRAMMER’S
TOOLKIT

» High speed CAN Ws connection.

TROUBLESHOOTING
GUIDE

20 character by 4 line LCD display

» 27 keys, numeric kypad, function kys and XYZ control kys.
 Software controlled piezoelectrizibzer

» Only one leypad can be used wiBmartMae at ary one time.

Full details of the MINT kywords can be found in the MINT Programming Manual. Full
details of theKeypadNode can be found in CAN Peripherals.

M @
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10.18 Memory Card Interface

SmartMaore supports an SRAM memory card for either program storage or memory
expansion. 64K and 128K RAM cards are supported. Refer to the MINT Programming
Manual for further details on oto use the memory card.

JOVNONYT NVID0Ud
wiININ OL “OdINI

The memory card is used by placing it in the slot at the top of the\Wiién inserting
the card, ensure that the gold contacts aca§ to the right (vieing the controller from
the front).

Typing PROGor CONfrom the MINT command line will display the memory capacity
size of the card.
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When used forOFFLINE array storage, it must be ensured that the write protect switch
on the card is set tofof

SONILLIS 90d
IAONLIYINS

Minimum Clearance W
Height

102mm (4") mm Memory Card Slot:
64K or 128K RAM

ONDIRIVIN 30

cards supported
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Figure 54:. Memory Card Installation
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11. SmartMove PCB Sefttings

INTROD. TO MINT™
PROGRAM. LANGUAGE

Anti-static pr e-cautions must be takn bebre handling the printed circuit
board (PCB).

Access to jumpers, ERM and other components can be accessed via a skde-awer
on the right hand side of the boXhe cwer is held in place by a set serevhich should
first be remued.A scravdriver may then be required to ease theecdree.

HARDWARE GUIDE

The jumpers, switches and trimmers are redrWith an arrev and numbered. Refer to
Figure 55. Details of each arevgi under the section headings “Name : Reference
number”. Br example “VR4 : 7.

w
§8
=E
o o»n
L
a8

MINT PROGRAMMER’S CE MARKING
GUIDE TOOLKIT

TROUBLESHOOTING

PRODUCT HISTORY
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LED1

C «——
— VR4 6: Reset Voltage

PL3B

PL1

PL7 Pin JP7
125 Battery =

JP3
N - S 1: ADC input range

JOVNONYT NVID0Ud
wiININ OL “OdINI

— SK5  Jp6

[ Rgs N\ 2: LCD bias

PLE
3: LCD contrast [ EPROM ]

3AINS RYMAIVH

3z
>
w
mo
25
=

IS

PLS

4: RS232/485

ONDRIVIY 30
D)
B

PL4

I

sk F2

11001
SAINNVIO0Ud ININ

iaino
ONILOOHSI18N0AL

Figure 55: Board Settings
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11.1 Jumpers JP1, 2, 3: 1

These jumpers set theltage range for the inputs on tABC (unipolar or bipolar).
Placing the jumpener pins 1 and 2 sets theltage range to (1QVPlacing the jumper
over pins 2 and 3 sets theltage range to 0-5V

INTROD. TO MINT™
PROGRAM. LANGUAGE

Figure 55 shas the jumpers placedrer pins 1 and 2, indicating all inputs set-tOV.

11.2 Potentiometers VR1, 2, 3: 5

The potentiometers are used to adjust tifieebfoltage on the BC outputs. By arying
them it is possible to obtaix&ctly OV on an output when the demand is zero.

HARDWARE GUIDE

These potentiometers a factory set and should not be altexd.
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11.3 Potentiometer VR4: 6

On paver-up and pwer-down, wltages on the peer rails are &riable and not
predictable. In order that the processor may welpaedictablyit must be reset when the
voltage level is within specikd limits. It is necessary to detect thatages on its poer
rail (5V) with special circuitry and issue one reset signal whendhage leel is within
these limits.

CE MARKING

The woltage level is factory preset to 4.7V and should not be alted.

11.4 Fuses F2, F3: 7

All the fuses are located at the bottom of the board and anstraclosed by a dotted
line.

MINT PROGRAMMER’S
TOOLKIT

* F2 is placed on the 24V input line and has a rating of 5A (arge&lav-blow).
» F3 is the output dve fuse and has a rating of 650mA (antigauslav-blow).

TROUBLESHOOTING
GUIDE
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12. CE Marking

12.1 Directives

INTROD. TO MINT™
PROGRAM. LANGUAGE

CE marking indicates that a product complies with all of thevaetedirectves. A brief
discussion of the direets follow.

12.1.1 Machinery Directive 89/392/EEC

This relates to the safety of machinggy machine heing a mwing part has to comply
with the essential requirements of this dinextiThis also applies to some mechanical
sub-systems, such amf. Electronic sub-systems, suclsasartMwe, do not all within

its scope. It should be noted that to meet the safety requirements of thisaliteeti
primary machine safety system cannot be based on controlleasaffihe paying of a
notified body to audit the sofave and praide a safety case is prohibiiy expensve. A
hard-wired system using guard switches (to protect personnel or equipment) should b
used.

HARDWARE GUIDE

SMBRTMOVE
PCB SETTINGS

12.1.2 Low Voltage Directive 72/23/EEC

Applies to equipment peered from 75V dc to 1500V dc or 50V ac to 1000V ac.
Therefore this directe does not apply tBmartMwe

CE MARKING

12.1.3 EMC Directive 89/336/EEC

This directive applies to all ‘apparatus liable to cause disturbance or the performance
which is liable to be &cted by such disturbanceThe epression ‘apparatuss defned
for the purpose of the galations as ‘..an electrical or electronic appliance or system
consisting of aihished product or productsyiag an intrinsic function which is intended
for the end useland is supplied or intended for supply oretaknto service or intended to
be talen into service as a single commercial unit’.

MINT PROGRAMMNER'S
TOOLKIT

This wording brings automated machines within the scope of the d&deti not
necessarily their electronic sub-systeftss is because of their lack of intrinsic function
to the end useHowever, asSmartMweis huilt to issue E202-4A (refer to section 15) it
will be CE marled with respect of the EMC direati, subject to the folleing conditions.

TROUBLESHOOTING
GUIDE
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12.2 EMC Performance of SmartMove

The data applies to productsilbto E202-4A or later It should be noted that the
equipment is suitable for light or hgaindustrial use.The tet from the full report is

JOVNONYT NVID0Ud
wiININ OL “OdINI

appended.
Test Standard Comments
§ EN55081-1| EN55022 | Connections to all ports as recommended in this manpal,
S Generic Radiated with the exception of connections faulse, direction,
@ emissions, | emissions reset, +5Y+12V, —12\, 0V, keypad, serial port
S light operated in RS232 modeaszed the B limit.
industrial
EN55082-2 | IEC801-2 Air dischage, contact to case, had néeet.
Ze Generic ESD Contact to shells of D-type connectors caused controller
2% immunity, reset loit no permanent damage.
23 heary ;
52 . : No contact to connector pins.
@m industrial

IEC801-3 | Connections to all ports as recommended in this manpal,
Radiated except no connections faulse, direction, reset, +5Y
immunity +12V, —12B, 0V, keypad, serial port operated in
RS232 modeTest coered 10V/m 26-80MHz,
10V/m 80-1000MHz with 80% 1kHz modulation,
equipment functioned correctly throughout.

I[IEC801-4 1kV via clamp toCAN, demand/command, Din, Dout,
Fast lurst | pulse,RS232, equipment functioned correctly throughqut.

ONDIRIVIN 30

= transients 2kV to 18Vac input.
Sg 12.3 Conditions of CE Marking
% The apparatus shall be connected in accordance with the recommendations of this manual.
“  There are certain restrictiongeeding the length and type of cable:
. Cable type Ports
g unrestricted usr-V+, usr-gnd, user inputs, user outputspme limit, drive error,
“g’% power input, drive enablerelay
m% unrestricted bt pulse, direction, reset, demand/command, stop
® [screening/shielding
is advised
> o must be serial cable
835 | screened/shielded
%g screened/shielded encodersCAN, RS485
£z twisted pair
== [<2.9m (20 ft) long analog inputs, system resegV, +12V, =12V, OV

M @
12-2 MN1250 6/98 Im
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13. MINT Programmer’s Toolkit

The MINT Programmes Toolkit is a set of PC applications arnxheples for use with
SmartMore. The main component of the MINT Programmsédioolkit is cTERM for
Windows.

INTROD. TO MINT™
PROGRAM. LANGUAGE

cTERM Tor Windows

Version 3.0
© 1992-1987 Copyright Baldor Optimised Control, England

HARDWARE GUIDE

SMARTMOVE
PCB SETTINGS

TR EPRTTAMIT B, (y-£3 R AR ]

ﬂ/ﬂﬂmlllll
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InstallingcTERMon the PC.

CE MARKING

If running Windows 95:

1. Insert disk 1 into the flogpdrive
2. SelectStartand therRun
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3. TypeA:\setup and followv the on screen instructions.
4. From theMINT Programmers Toolkit group seleccTERM
If running Window 3.1:

GUIDE

1. Insert disk 1 into the flogpdrive

TROUBLESHOOTING

2. SelectProgram Manaer and therRun
3. Type A:\setup and follav the on screen instructions.
4. From theMINT Programmers Toolkit group seleccTERM

PRODUCT HISTORY
AND BIBLIOGRAPHY
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13.1 Default cTERM Window

2. CTERM for

File Setup Tools Comms  Miew Mindow

| | | c’ﬂ:ll%lﬂl_lﬂlﬁl_l_l_l_l Hl|H2|H3|H4| HSlHSlH?lHSlElEl

JOVNONYT NVID0Ud
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ONDIRIVIN 30

Copy coMi | ] I

Figure 56: Dedult cTERMWindow
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13.2 Selecting a Controller and COM Port

The frst timecTERM foMndowsis used it will be condured for acuroSystenfor
member of thécuroSystenfamily, these beingsmartMwe, EuroStepor EuroServg on
COM1.

iaino
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13.2.1 Specifying a Controller

To select a controller:

INTROD. TO MINT™
PROGRAM. LANGUAGE

1. Select th&Setupmenu and then choo§ontwoller.
Select Controller Ed |

Select the Controller Type.

| E uroSyztern Family

HARDWARE GUIDE

— Comrmunication Protocal
{* A5232

" R5485
[Eomme Sddress

W U= BTS /4 CTS

SMARTMOVE
PCB SETTINGS

aF. Cancel

Figure 57: Set Controller Dialog Box

CE MARKING

The Select Contiller dialog box allavs selection of:

« Controller Type —This drop-devn menu allavs the choice of:
» EuroSystem &mily
* NextMove BX
» ServoNode 34, 50 or 51

* RS232 or RS485 The RS485 radiouiton should be selected if a multi-drop
RS485 system is being used. Note that if RS4BS/RTS is being used, it will
have no efect and should not be relied on to yide hardvare handshaking.

CommsAddress (RS485 only) Fhis drop-devn menu is ®ailable if RS485 is
selected. If a multi drop system is being used, the controllers address should be
entered here.
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TROUBLESHOOTING
GUIDE

» Use RTS/CTS —This check box should be left enabled in most casespe

* When using &ervoNode 50These do not supporfl/CTS.ThereforecTERM
for Windowswill automatically clear the check box wh8ervoNode 5@
selected.

PRODUCT HISTORY
AND BIBLIOGRAPHY
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* When using &extMove BXwith MINT version earlier than 3.8.

« If there is a problem updating thenfiware withServoNode 34r 51. A problem
may «ist with RTS/CTS on some PCs and only sisowhile operating at the
higher speeds wolved in updating tharimware.

e If RS485 R'S/CTS is being used, it will kka no efect. No hardwre
handshaking iswailable on RS485.

JOVNONYT NVID0Ud
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13.2.2 Setting up a COM Port

The Setup COM ért dialog box allavs the serial port number and serial port speed to be
specifed.

3AINS RYMAIVH

To set-up &€OM port
1. From theSetupmenu selecCOM Port.

SONILLIS 90d
IAONLIYINS

Setup COM Port

COM Port: | COM! =]

Baud Rate :

ONDIRIVIN 30

Figure 58: Setup Com Port Dialog Box
The Setup Com &t Dialog Box displays:
e COM Port — This drop-dawvn menu allavs selection of COM1 to COM4.

« Baud Rate —This drop-davn menu allavs selection of the baud rate. It is generally
recommended that the highest baud rate supported by the controller is selected.
That is:
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» 192000n theEuroSystem familgf controllers running MINT v2.67 or higher
Refer to thadBAUDkeyword in the MINT Programming Manual.

iaino
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* 96000n theEuroSystem familgf controllers running MINT ersion less than
v2.67.

* 96000n ServoNode 50
» 384000n NextMove BX(RS232) , 19200 oNextMove BX(RS485).

M @
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uuuuuuuuuuuuuuuuu

AHdVY90N4dIg ANV
AJOISIH 1ONA0dd




MN1250-SmartMove-6/98 6/17/98 10:02AM Page 13-5 $

13.3 The Main Toolbar

Many of the tools icTERM foMndowscan be launched from the main toolb@he
tools are described in more detail later in the manual.

INTROD. TO MINT™
PROGRAM. LANGUAGE

. Download File: if an editor is selected, the editdefwill be dovnloaded.
Otherwise a dialog box will prompt for thiéiefto davnload.

. Upload File: if an editor is selected, thief will be uploaded to that editor
If an editor is not selected, a dialog box will app@aompting an upload to an
open editarA new editor for uploading should be created, ovésto fle’
initiated.

HARDWARE GUIDE

. Send MINTRUNcommand.

SMARTMOVE
PCB SETTINGS

[ sendcomms aborand MINTBREAK ([Ctrl]+[E]) command.
Terminal: for communication with the MINT command line.

H MINT Comms: for communication with a running MINT program using th
protected mode communications array

CE MAg?(ING

. to . Execute macros 1 through to 10.
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13.4 Terminadl

TheTerminal windev provides access to the MINT command line.

To enable th&erminalWindow:

JOVNONYT NVID0Ud
wNIN OL ‘OYINI

1. From theTools menu selecTerminal or
2. Click the icon on the toolbar

cTEAM for Windows - Terminal

Fide Edit Sebup Tooks Comme View ‘window

T e P e P ] = IS S E e R E A e e

3AINS RYMAIVH

L Terminal
C>VER

&SMINT vZ2.71b/SMM3/B/CK/M
{c) Baldor Optimised Control Ltd 1988-97

SONILLIS 90d
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Figure 59:Terminal windav

The terminal can be resized up to a maximum size of 50 lines by 80 columns either by
dragging the bordeor:

iaino
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1. From theSetupmenu selecterminal

The Selecflerminal SizeDialog Box enables the terminal to be sized by enterahges
for Lines (1-50)or Columns (10-80) Refer to Figure 60.
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Select Terminal Size |

Linez [1-507: |25
Colurnz [10- 807 : IEEI

Cancel |

INTROD. TO MINT™
PROGRAM. LANGUAGE

HARDWARE GUIDE

Figure 60: Selecterminal Size Dialog Box

13.5 Editor

A cTERMeditor withcut and pastendsearch and eplacefacilities is @ailable from the
File menu. Either a nefile can be selected or arigting file opened. Separate editors
are supported for both the MINGrogramand MINT Conifguration fles.

SMARTMOVE
PCB SETTINGS

There are seeral ways to initiate an editor:

1. From theFile menu, selecNew Fle, and then choose froRrogram, Conify or
Array.

CE MARKING

2.To open anasting file, from theFile menu, selecDpen He, and then choose
from Program, Conify or Array. Directories may then be searched for tlee f

3. To upload aife into an editor from the controlleirom theFile menu, select
Upload Fle, or from the toolbar clic..
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cTERM for Windows == E
Fie Edt Setup Took Comms Wiew Window

Dls(0) xI0/e- | &) 22| | ol B 65 mlrelo|se] mlse]o|e] olno

o Configuration Editor © cclesm\examples\oc.cig (O] x]

=& Program E dibor
|REM COSCAM.MNT
P IREM Optimised Control

e velermhexamples\coscam mnt

JOVNONYT NVID0Ud
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EEEH Define room for the cam table
FVIoIM cam0 (370)

ACUTE nonvelatile = 0 THEN GOSUB nonVelatile
P lcosue setup

IGOSUB camMove

END

3AINS RYMAIVH

ffnonvelatile
camSpeaed = 20000
nenvelatile = 1

RETURN

fsatup
KEYS ™"
AUX =0

SONILLIS 90d
IAONLIYINS

Figure 61: EditoWindow

The standardVindows Cut, CopyandPastefunctions are \ailable both on the toolbar
and in theEdit menu.

ONDIRIVIN 30

Other editor functions include:

* Ability to change the font settings from tBetupld Fontmenu.

» Downloading theifes to the controller by clicking tt. icon on the btton bar
By using theSetupl] Squashmenu, fles can be compressed onagioad.
Alternatively, selectingedit ' Squashwill squash the current editaitef to a nev
file. Full details ofSquasttan be found in section 13.10.
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* Uploading theifes from the controller into the current mentlT ERMwill
automatically upload the corredeffrom the controller depending upon which
editor windav is open.

iaino
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* Ability for MINT files to be dragged froMindows Program Manaer or Explorer
onto thecTERMdesktop. This will automatically open the editor

* Printing from the editor using therint icon on the tool barThe fle is printed to
the currently installe@vVindows printer
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13.6 The Comms Window

The MINT Comms Protocol is supported through the use of the Caffintsw, allowing
the deligging of a MINT program.The Comms Protocol is discussed in [1].

INTROD. TO MINT™
PROGRAM. LANGUAGE

To initiate the Comm¥Vindow:

e From the Comms menu, select Comvisdow, or
* Click H on the toolbar

HARDWARE GUIDE

SMARTMOVE
PCB SETTINGS

CE MARKING

Figure 62: Comm3sVindow

Locations are added by clicking t. button, and remeed by clicking th' button.
The Addr essfield shavs thecomms aray index and theDescription field is free form
text. The data within th&alue field is then updated usingtimebase
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It is possible to change thalue of a comms location by clicking on talue field and
editing it in theEdit field. The. button should be cliadd to update thealue and for it
to be written back to the controlleNote thaEnterwill not write back the &lue. The
. button can be cliokd to cancel thealue.

Lines in the grid can be rearranged by selecting the required comms location tedoe m
The.. buttons can then be cliek to mee it up or davn.

TROUBLESHOOTING
GUIDE

Notes:

1. The CommsMndow polls the controller on a gelar basis.This will slow the
MINT program running on the controller as it willvgato spend a high percentage
of its time processing the comms requedtse more comms locations added to
the windav, the slaver the MINT e&ecution.

morion Lavausas  O/98 MN1250 13-9
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2. To pause th€ommsMndow, the TerminalWindow should be selected. Only one
TerminalWindowandCommsMndow can be actie at ay one time.Therefore,
selecting one disables the other

3. For a multi-drop RS485 system, the card address fovithdil controllers is
selected by using eith€ommsAddressfrom theCommsamenu, orController from
the Setupmenu.

JOVNONYT NVID0Ud
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13.7 Project Files

3AINS RYMAIVH

cTERM foMndowsuses Project Files to record the fallag information:
» Open editors.
* COM port settings.

« Locations displayed in theommsMndow.

SONILLIS 90d
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e Terminal settings.

This is particularly useful if manelements hze been added to tt@ommsMndow. In
order to see a project, th&ile J Save Desktopsmenu option should be selectethe
information is seed to aile with a.CTW extension. Once sad, the.CTWfile can be
added to the program manager as an icaffimdows 3.1, or to th@askbar inWindows
95. Selecting the icon will stactTERM forMndowswith the desktop settingsThis can
be used to create one icon for e@BM port, for kample. There are seeral ways to
open a desktop:

ONDIRIVIN 30

« If cTERM foMMndowsis started normallythe most recent desktop is used.
 Create an icon for the desktop (as\a)o

» The name of the desktojefcan be passed t@ ERM fonMndowsas a parameter
For example:
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Command Line :c:\ctwin\ctwin.exe c:\ctwin\com1.ctw

* Drag the desktoplé from theFile Manager or Windows Exploer and drop it on to
CcTERM forMndows

iaino
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13.8 Capture/Graphing

cTERM forWWMndowsallows a mee to be set-up and plotted in order to assist inoserv
tuning. This uses th€ APTUREeyword implemented in MINT v2.65 or highefs

there can be a lge amount of data to be transferred, it is recommended that the MINT
BAUDkeyword is used to set the baud rated @200before using the capturadility.

INTROD. TO MINT™
PROGRAM. LANGUAGE

To initiate Captuie:

1. From theToolsmenu, selecCaptute.

SMARTMOVE HARDWARE GUIDE
PCB SETTINGS

CE MARKING
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TROUBLESHOOTING

GUIDE

Figure 63: Captured®ameterdVindow

In order forcTERM forMMndowsto set-up and perform a w@, the required me
parameters in th€aptue RFarametes dialog should be selected.

PRODUCT HISTORY
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Confguration fle section

» Use existing gains / coiduration file — Clicking this radio-litton enables the
current @ins can to be useWith this option selected, theonfguration fle will
not be modikd.

JOVNONYT NVID0Ud
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» Create New Confuration file — Clicking this radio-litton allavs cTERM for
Windowsto create a rve Coniguration fle.

Program fle section

It is also possible focTERM forWindowsto load and plot custom data on a grafi.
accomplish this:

3AINS RYMAIVH

* The data should be stored on the controller in an array chdked.

* A variable on the controller calledumpoints should be created which holds the
number of points to be plotted.

e The Custombutton should be clicdd to bgin loading the data.

SONILLIS 90d
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Example:

The following example MINT program performs a series ofves, storing all the data
required for the graph.

DIM data(4000)
DATATIME = 8000
CAPTURE = 3
TIME = 0
MA = 25

GO

MA =0

GO

MA = 25

GO

MA =0

GO

PAUSE IDLE
NUMPOINTS = TIME/LT

ONDIRIVIN 30
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Figure 64 shas the graph produced by this MINT program.
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13.9 Macros

Ten macro bttons are located on the right hand side of the cTERMindows toolbar
Each macro alles a tet string to be sent to the controller

JOVNONYT NVID0Ud
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To initiate the setup of Macro Entry:
1. From the Setup menu, select Macros.

Macro Entry : Azzign macros to buttons on the macro bar

— Macro
] o2 COM3 CoMd COME O OME M7 COM2 O M3 COM10
Hotkey - Shift-F1

3AINS RYMAIVH

TaalTip: ISet the baud rate to 19200

SONILLIS 90d
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[ Send ‘Abart Cormms'
[~ Send Break!'
[+ Send at 9500 baud

Test: [pap=19200
CLS:PRINT"BALUD SET TO 19200"

ONDIRIVIN 30

0. Cancel |
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Figure 65: Macro EntryVindow

The Macro Entrydialog box allevs selection of:

* M1 to M10 - Click a macro number radiaition to select the macro to edit. (The
Hotkey field also shars hav to achiee this with leyboard shortcut.This hotley
cannot be changed.)

iaino
ONILOOHSI18N0AL

* ToolTip — This field displays the t that will be shavn when the mouse is placed
over a lutton.

» Send ‘Abort Comms’ — This check box is used to abort protected mode
communicationsGOMMSQNN the controller before sending the macd. te

» Send ‘Break’ — This check box is used to send BIREAK command
([Ctrl]+[E] ) to the controller before sending the macepd.te

M.IIIIIIIIIIII
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» Send at 9600 baud Fhis check box is used to specify that the string be sent at
9600 baud.This is useful when using the macro to change that baud rate when t
controller has been reset. Refer to tkameple abue.

» Text —This field allovs up to 255 characters of freattéo be sentThe Enter key
should be pressed at the end of the ifeEnter is to be sent to the controller

INTROD. TO MINIZ"
PROGRAM. LANGSRGE

13.10 Squash s

Squashallows a program to be compacted by reing redundant characters — blank Iinesg

for example. It is possible towafrom an editor in the squashed format, or teeha =

CcTERMSquash each time it dmloads aife.

Squasttan perform seeral operations on dd. However, some of them can makhe

code unreadabl@herefore, the options are indiually selectable. £8
==

To initiate theSetup SquashalPametes dialog box: %E

1. From theSetupmenu, selecacros
2. Click theParametes tah

Setup Squash (1]

CE MARKING

Parameters | Advanced I Update I

Wwhitezpace remowal

[ Remove Spaces

[ Remove BEMs

[+ Remove Blank Lines

=
=
=
o
(e}
=

Code compression

[+ Evaluate Constants

w
o
]
=
=
<
o
o
o
o
a
=
=
=

[+ Abbreviate Eepwords
[~ Rename Yarables

[+ Optimise Axis Strings

GUIDE

oK I Cancel | Apply | Help |

Figure 66: Setup Squastindow - Parameters

TROUBLESHOOTING

Whitespaceemwal section

* Remove Indentation —Clicking this check box renves spaces from the start of
lines.

Tue worion Lanausar  O/98 MN1250 13-15
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* Remove Spaces €licking this check box renves aly unnecessary spaces other
than at the start of a line.

* Remove REMSs —Clicking this check box renves allREMstatements.

JOVNONYT NVID0Ud
wiININ OL “OdINI

* Remove Blank Lines —Clicking this check box renves an blank lines.

Code compssion section

 Evaluate Constants -Clicking this check box replacesyaMINT constants with
their numeric alues. Ier example, it replacesservo with 1.

» Abbreviate Keywords —Clicking this check box replacesyatonghand MINT
keywords with their tvo or three letter forms.

3AINS RYMAIVH

* RenameVariables —Clicking this check box replacesyanser ariable names with
single letter ariable names. It will replace thiest variable it fnds witha, the
second withb and so on. It is possible foTERMto create aile of the \ariables it
has renamed, and what it has renamed them with.

SONILLIS 90d
IAONLIYINS

» Optimize Axis Strings —Clicking this check box will replace arsingle axis
statements in the square brackorm with the dot form. & example: MA[O] will
be squashed tdA.0

To initiate theSetup SquashAdvancedialog box:

1. From theSetupmenu, selecvacros
2. Click theAdvancedah

ONDIRIVIN 30

Setup Squaszh

Parameters | Advanced I Update |
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w

[ Create Cross Reference File Of Renamed Yariables

[ filename VAR ]

iaino
ONILOOHSI18N0AL

1] 4 I Cancel | Apply I Help |

AHdVY90N4dIg ANV
AJOISIH 1ONA0dd

Figure 67: Setup Squa$tindow - Advanced
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e Squash on Davnload —Clicking this check box Squashes eaitd ds it is
downloaded. This allons the fle to be edited in the editor in its full ‘readabietrm,
but will download a compactersion of the code.

» Create Cioss Refeence File Of Renamed/ariables —Clicking this check box
creates aile specifying which ariables hee been replaced if tHRenamé/ariables
option was selectedThe fle will be stored in the same place as the program being
squashed and will kka a.VAR extension.

INTROD. TO MINT™
PROGRAM. LANGUAGE

The Updatetab is not currently implemented.

SMARTMOVE HARDWARE GUIDE
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14. Trouble Shooting Guide

14.1 LED Status Display

The 7 sgment status display on the front paneSafartMwe provides an indication of
the mave which is in progress andyaarror conditions. & two and three axis
controllers, a flashing dot indicates an error condition.

INTROD. TO MINT™
PROGRAM. LANGUAGE

Motion Status:

HARDWARE GUIDE

Display Meaning

- Seno powver of

o Seno powvered up & idle

Cam proiling

SMARTMOVE
PCB SETTINGS

Cam table (superscript)

i Circular interpolation

3 Encoder follaving mode o
F Flying shear (no flashing dot) E
H Homing (datuming) °
U Jogging (elocity) mode

(] Offset mode %,'_
F Linear positional mee gg
2 Torque control mode %

(]

Stop asserted

Pulse follaving mode

o
=
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o
o
x
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@
S
o
=
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Err or Status:

Display Meaning

2 External error
typically generated by the #d.

£ Software abort or interpreter error

F Max following error eceeded

L Limit switch open

= Digital outputs short circuit one@r current.

142 MN1250 6/98 Mlm
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14.2 Trouble Shooting

—p—

Symptom

Status display blank and
controller not functioning.

Status display shwes 5.

Status display shes L.

Cannot communicate with

controller wer RS232 port

(cannot geP> or C> prompt
by pressing return.)

Check

Check the paer supply (18¥c or 24V dc) is
connected and switched on.

Check stop switch input is correctly wired and ha
power applied

Check limit switch input is correctly wired has
power applied

Check that opto-isolator supply (UP) is connected.

* Verify that the terminal emulator program is loade

and set-up correctly

» Check that the terminal emulator program is

configured for the correct serial po©€QOML1 or
COMZ2) and that the lead is plugged in both ends

Confrm that a mouse drer or other serial déce is
not conflicting withcTERM

Check wiring for RS232 lead.

Check that there is not a program ready running
the controller (typgCtrl]+[E] to abort the
program).

Check that the MINT Comms Protocol is not
running.

Check that the controller card is not an RS485 m
If a RS485 controller is used, cami that the RS23
to RS485 cowverter is vorking correctly

For RS485 deices, check that the correct card ha
been selected (using $).

|72}
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3_ Symptom Check

05

.’z’g Controller appears to be | « Check that the connections between motor and
%g powered-up and arking controller are correct. ypeTQ[0,1,2] = 100 ;
3 but will not cause motors to|  to set all axis numbers to +10V anerify that this
- turn over. voltage appears on tliemand/commandinput to

the sere drive - remember to ensure that the motors
will not cause ay physical damage when doing thig).

» Ensure that the semdrive is enabled andavking
when the controller is not in ertdiVhen the
controller is frst pavered up the seovdrives should
be disabled if there is no program loaded for
automatic gecution (there is often an LED on the
front of the dive to indicate status)Typing RESET
at theC> prompt should cause the s to be
enabled.)

3AINS RYMAIVH

SONILLIS 90d
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» Check thatConiguration kuffer is loaded into
controller and has bed®dUN or that the servloop
gains are correctly set-up. y@e PRINT GN to
verify that the controller proportionahgn is no zero
and refer to senrsystem set-up).

ONDIRIVIN 30

Motor runs of uncontrollably | « Check that encoders are connected to controller and
when controller is switched on are functioning correctlyUse a dual trace

(Status display shes ang). oscilloscope to display both channels of the encoder
simultaneously).

e Check that sexvdrives are connected correctly to
controller and that with zero demand there is OV at
the drive demand/commandinput. (Type
S0O[0,1,2] to set alldemand/commandoutputs
to OV and erify that this wltage appears at the
output from the controllerA voltage of +10V or
-10V indicates that the controller analog output is
damaged.)
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* Verify that the semv drives are correctly set-up and
that the motor does not w® with OV on the
demand/commandinput.

* Verify that the controller and serdrive are
correctly grounded to a common ground point.

M @
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Symptom Check

Motor runs of uncontrollably » Check that encoder 0 adémand 0/command 0
when controller is switched on DO are connected to the samesyof motion;
and sere loop @ins are applied| repeat for axis 1 and 2.

or a when mee is set in progress
motor then stops after a short time Check serg drive connection is correct with

and status display stvs anr. respect to polarity of seovdrive
demand/command. §f swapping the
+demand/command-+and-demand/-command
connections to the sendrive; note: this is not
possible with some sermwdrives due to ground
reference problems in which case you need t
swap the encoder channéisand B.)

INTROD. TO MINT™
PROGRAM. LANGUAGE

HARDWARE GUIDE

U

* Check maximum follwing error is set to a
reasonablealue. Findicates maximum
following error &ceeded; for setting up the
maximum follawing error should be set to a high
value. Type MF[0,1,2] = 16000 ; to set all
axes to maximum follwing error of 16000
encoder counts.)

SMARTMOVE
PCB SETTINGS

CE MARKING

Motor is under control, Uit » Seno loop @ins may be set too high. (Go
vibrates or gershoots during through the serysystem set-up procedure to
a move. establish correctans.)

MINT PROGRAMMER’S
TOOLKIT

o
=
=
o
o
x
4]
@
S
o
=

PRODUCT HISTORY
AND BIBLIOGRAPHY

e worion Lanauaar  O/98 MN1250 14-5



MN1250-SmartMove-6/98 6/17/98 10:02 AM Page 14-6 $

Symptom Check

Motor is under control, ut » Check that the encoders chanreland B are clean
when meed to a position and  signals and that teare correctly wired to the
back to start does not return  controller (Use a dual trace oscilloscope to display
to the same position. both channels of the encoder at the controller bagk
plane. Verify that when the motor turns, theaw
square \ave signals are 90 deees out of phase.)

JOVNONYT NVID0Ud
wiININ OL “OdINI

» Check that the encoder signal is free from electri¢al
noise. Use the oscilloscope asabe \erify that the
complimentary outputs on the encoder iiefl) are
correctly wired.

3AINS RYMAIVH

* If single ended encoders artdd to the motors and
the signals are noisyry re-routing the encoder
cables to @oid ary source of electrical noise (notab
the motor pwer leads). If thisdils, the only
solution may be taitfencoders with dierential line
driver outputs.

SONILLIS 90d
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y

Ensure that the encoder leads use screened/shiglded
cable and that the screen/shield is attached to the
screen connection on the encoder @tthe
controller end only,)

ONDIRIVIN 30
L]

172

* Verify that the controller and serdrive are correctly
grounded to a common ground point.
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15. Product History

The history of the product is briefly summarized belo

Build Issue

Description

E202-2A

E202-3A

E202-3H

E202-4A

Product enters production on issue 2 PCB, operation at 16MHz.

U5 is to E205-2.

Issue 3 PCB introduced. No major functional changesy to
increase the hold-up time of the E&Mnput paver supply unit from
410 8 ms

Modifications to allav operation of the CAN,
U5 is to E205-3, xpansion bs inoperatie

Issue 4 PCB introduced. 16MHz operation on initial production).
CAN and &pansion hs operational. ALs E205-4 and E206-4 used,.

EMC improvements aller the product to be CE magé.

MN1250 15-1
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