Input/Output

1. Introduction

EuroSystem and EuroStep are both 3 axis intelligent motor controllers that provide a
comprehensive range of features for controlling servo and step motors. EuroSystem allows servo
and step motors to be mixed in the same multi-axis system with a highly flexible programming
language, MINT. EuroStep provides support for up to three open loop step motors using the
same programming language, MINT.

e Stand-alone operation or controlled by host over RS232/485 serial link, up to 16 cards on
multidrop

o Easy to use BASIC-like motion control language, MINT

o 28k bytes non-volatile program/data memory

e On board program editor

o Circular and linear interpolation

e Microstepping control up to 200kHz

e Step, Direction and Boost outputs compatible with industry standard drives
e 8 uncommitted digital inputs and outputs for machine control

e 3 Limit switches, 3 Home switches and Error input .

e Two 10 bit analogue inputs for interface to joy-stick or sensors

o Pulse follower input

o +5V, £12V power requirement

e Expansion port for option boards such as extended /O, keypad and display

For servo systems, you are advised to read the section 'Servo System Set-up' which explains, in
detail, how to test for the correct wiring of amplifiers to EuroSystem and the setting of system
gains.

1.1, MINT

MINT, standing for Motion INTerpreter, is a structured form of BASIC, custom designed for
EuroSystem/EuroStep. MINT has been written to allow you to very quickly get 'up and running’
with simple motion programs, whilst providing a wide range of more powerful commands for
complex applications.

In addition to the usual BASIC commands, plain English keywords are used to control motion
and input/output. These keywords allow control of motor position, speed, torque including
interpolation and synchronisataion of multiple axes. You also have full software control over the
basic motor control parameters. MINT supports both servo and stepper systems, aliowing
different motors to be mixed in the same multi-axis system.
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2. EuroSystem/EuroStep I/O
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Figure 1.1:EuroSystem/EuroStep Controller layout.

Controller power supply EUROSYSTEM Step output, 200kHz max
+5V @ 500mA, +/-12V @ S50mA CONTROLLER Axis X Direction output
16 bit processor | | Stee/ *Drive demand +/-10V, 12bit DAC
P Servo *Encoder, 3 channel, 4.6MHz max
8 uncommitted inputs, NPN 5V, L\ system. Motor : ’ .
24V NPN or PNP with opto-backpiane L8 4/ I |Ciosed loop servo Limit switches | NPN 5V, of PNP
8 uncommitted outputs, 12-24V:  A— Output § |control. 4 ferm: Home switch | opto-solated 12 to 24V
350mA max per output, 800mA total & Proportional,
Integral, Velocity Stop output
2 analogue inputs +/-10V or 0-5V E:} Jopt feeaback & Axis Y Direcon output
for joystick or analogue sensors Trapezoidal or §fep/ *Drive demand +/-10V
‘S’ ramp velocity Servof T~ “Incremental encoder feedback
UL il Motor Limit switch
Pulse/direction input 700KHz ulse profiies. — Umit switches
max; for CAM profiling or irection jThree axis iinear == Home switch
software gearbox eset & circular
Imgl"vpoloﬂon &rbo
software gearbox
Motion inhibit input for m/c guards control. o Axis Z SDfi?:cggfpuf ot
Amplifier enable relay / error input Status § |MINT structured Step >clion outp
Hardware reset 1/0 basic or HPGL Motor Limit swifches
Fast interupt position latch in 30n8 commands. Home switch
28K non-volatile
program memory.
RS232 or RS485 serial port: Serial @ Option gL N 59 way ribbon cable connection
ANSIx3.28 protected comms, up to Status Board :
16 cards on RS485 mulfi-drop port Dispiay Inferface \1V for up to 4 expansion cards
*
: Operating temperature: 0 - 50 ° C (extended temperature spec on request). Sggfggsbﬁg‘ig"e not

Dimensions: 3U standard eurocard 100 by 160 mm.
A Connector: DIN 41612, 96-way. plugs into opto-isolated or standard back-plane.
A Weight: 150gms.

Figure 1.2: EuroSystem/EuroStep Controller Block Diagram
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2.1.

I/O associated with EuroSystem and EuroStep are illustrated in Figures 1.2 and Figures 1.3.
They include limit switch inputs, home switch inputs, amplifier demand outputs and error output.
All connections are brought out at one end of the board on a DIN 41612 96-way connector.
Normally you would use a backplane (isolated or non-isolated) for your connections, but for
OEM applications the pin-out is explained in more detail below:

96-way DIN Connector Pinout

c b a
Vee| 1 a Vec | 1 Q Vec| 1 Q
Vee| 2 u Vec| 2 Q Vee| 2 o
GND| 3 Q GND| 3 Q GND | 3 Q
USR-OUT-6 | 4 a USR-OUT-7| 4 Q | USR-OUT-COM | 4 a
USR-OUT-3| 5 a USR-OUT-4| 5 a USR-OUT-5| 5 Qa
USR-OUT-0| 6 a USR-OUT-1 6 a USR-OUT-2| 6 a
CHB-1 7 a CHAO| 7 a CHB-0| 7 u
IDX-1 8 g iIDX-0| 8 Q CHA-1 8 a
ICHA-1 9 a IIDX-0] 9 o HDX-1 9 .
ICHB-0| 10 a ICHA-0| 10 Q ICHB-1 | 10 a
ERROR-IN | 11 d ERROR-OUT | 11 a GND | 11 d
RESET-IN| 12 d GND | 12 a GND | 12 d
GND | 13 0 BOOST-1| 13 o BOOST-0 | 13 Q
PULSE-2 | 14 d PULSE-1 | 14 a PULSE-0| 14 a
DIR-2| 15 a DIR-1| 15 o DIR-0| 15 a
BOOST-2 | 16 d GND | 16 Q DSR | 16 0
GND | 17 Q GND | 17 Q DTS | 17 o
USR-IN-4 | 18 0 FAST-INT | 18 o USR-IN-2 | 18 o
USR-IN-3 | 19 0 USR-IN-5| 19 o USR-IN-7 | 19 a
USR-IN-6 | 20 J USR-IN-1 | 20 o RXD | 20 a
USR-IN-0 | 21 Q RTS | 21 Q TXD | 21 .
OPT-4| 22 ] OPT-2 | 22 Q CTS| 22 .
HOME-2 | 23 a OPT-3| 23 a OPT1 | 23 o
PULSE-IN | 24 o HOME-1 | 24 o LIMIT-2 | 24 d
DIR-IN| 25 Q LIMIT-1| 25 Q STOP | 25 a
HOME-0 | 26 Q RESET-CNTR | 26 d LIMIT-0 | 26 |
DEMAND-0 | 27 a DEMAND-1 | 27 a -ANALOGUE-2 | 27 | Q@
+ANALOGUE-2 | 28 a +ANALOGUE-1 | 28 0 -ANALOGUE-1 | 28 a
+12V | 29 o +12V | 29 o +12V | 29 o
AGND | 30 a AGND | 30 a AGND | 30 d
-12V | 3 Q -12v | 31 a 12V | 31 u
SCBN| 32 Q SCRN | 32 Q SCBN | 32 Q

96-way connector pin-out
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Signal Comments Pin No.
Drive Demands
|_DEMAND-0 Demand signal out, +/-10V, axis 0 c27
DEMAND-1 Demand signal out, +/-10V, axis 1 b27
Encoders
CHA-0 Encoder channel A, true, axis 0 b7
ICHA-0 Encoder channel A, compliment, axis 0 b10
CHB-0 Encoder cnannei B, true, axis 0 as
ICHB-0 Encoder channel B, compliment, axis 0 c10
IDX-0 Encoder INDEX, true, axis 0 b8
IIDX-0 Encoder INDEX, compliment, axis 0 b9
CHA-1 Encoder channel A, true, axis 1 a8
ICHA-1 Encoder channel A, compliment, axis 1 c9
CHB-1 Encoder channel B, true, a:"'s 1 c7
ICHB-1 Encoder channel B, complir@nt, axis 1 all
IDX-1 Encoder INDEX, true, axis 1 c8
IIDX-1 Encoder INDEX, compliment, axis 1 ad
Home/Limits
LIMIT-0 Limit input, axis 0 a26
HOME-0 Home input, axis 0 c26
| LIMIT-1 Limit input, axis 1 b25
| HOME-1 Home input, axis 1 b24
LIMIT-2 Limit input, axis 2 a24
HOME-2 Home input, axis 2 c23
Miscellaneous
PULSE-IN Pulse input, pulse follower c24
DIR-IN Direction input, pulse follower c25
RESET-CNTR Timer 2 reset input b26
RST-IN System reset, input ci2
STOP Stop execution, input a25
ERROR-QUT Motion/System error output b11
| ERROR-IN Motion/System error input cii
FAST-INT User hardware INTERRUPT b18
| Digital Inputs
USR-IN-0 User input, bit 0 c21
USR-IN-1 User input, bit 1 b29
USR-IN-2 User input, bit 2 ald
USR-IN-3 User input, bit 3 c1s
USR-IN-4 User input, bit 4 c18
USR-IN-5 User input, bit 5 b19
USR-IN-6 User input, bit 6 c20
USR-IN-7 User input, bit 7 al9
| Digital Outputs
USR-OUT-0 User output, bit 0 c6
USR-OUT-1 User output, bit 1 b6
USR-OUT-2 User output, bit 2 ab
USR-OUT-3 User output, bit 3 c5
USR-OUT-4 User output, bit 4 b5
USR-OUT-5 User output, bit 5 ab
_USR-OUT-6 User output, bit 6 c4
USR-OUT-7 User output, bit 7 b4
USR-OUT-COM Common diode clamp a4
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Analogue Inputs

+ANALOGUE-1 Analogue input 1, non-inverting b28

-ANALOGUE-1 Analogue input 1, inverting a28

+ANALOGUE-2 Analogue input 2, non-inverting ¢20

-ANALOGUE-2 Analogue input 2, inverting a27

Stepper

PULSE-0 Pulse output stepper axis 0 a4

DIR-0 Direction output stepper axis 0 al5
BOOST-0 Boost or full/half step output stepper axis 0 al3
PULSE-1 Pulse output stepper axis 1 b14

DinR-1 Direciion ouiput siepper axis i 015
BOOST-1 Boost or full/half step output stepper axis 1 b13
PULSE-2 Pulse output stepper axis 2 ci4

DIR-2 Direction output stepper axis 2 c15
BOOST-2 Boost or full/half step output stepper axis 2 c16

Seriai Port

XD Transmitted data (TxD true) a21

RXD Received data (RxD true) a20

RTS Request to send (TxD compliment) b21

CTS Clear to send (RxD compliment) a22

DSR Connected to DTR aié

DTR Connected to DSR al7

Option Board

OPT1 Option board I/O a23

OPT2 Option board /0O b22

OPT3 Option board I/O b23

OPT4 Option board I/O c22

Power Supply and

References

-12V -12V @ 100mA ¢31,b31,a31

+12V +12V @ 100mA c29,b29,a29
sV +5V @ 500mA c1,c2,b1,b2,

at,a2

GND 0V_ Digital ground

AGND 0V Analogue ground ¢30,b30,a30

SCRBN 0V_Power ground / Cable screen ¢32,b32,a32

Inputs are always in their active (high) state unless they are pulled low by external circuitry,
providing fail safe operation. Before the system will operate, you must connect the limit switches
and the stop switch either to their respective switches or to ground. Failure to do so will result in
a limit error on the controller and a stop condition. This is indicated by the LED status display
showing either an L' or an 'S". '

The following sections explain each of the I/O types in detail. A pin-out table lists all the relevant
pins on the DIN connector and the backplane for that I/O function. The pin number on the DIN
connector is given in brackets. The backplane detail shows the connector block followed by the
pin name.

2.2. Switch Types

The inputs are active high and must be tied to ground through normally closed switches. The
system will fail to operate with normally open switches.
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2.3. | Limit Inputs

Pinout:
Din Connector Backpiane Description
LIMIT-0 (a26) HOME/LIMIT: LO Limit switch axis 0
LIMIT-1 (b25) HOME/LIMIT: L1 Limit switch axis 1

Limit switch axis 2

Pt M o)
SN

LIMIT-2 (a24) HOME/LIMIT: L2

In a typical application, the limit switch inputs would be connected to normally closed micro
switches on the axis. Hitting the limit switch will cause the switch to become open circuit, the
respective input is pulled high internally, resulting in a limit error and the axis coming to an
immediate stop. This is indicated by an L' on the LED status display and the ERROR keyword
which will return 3. See the MINT Programming Guide to more details on the ERROR keyword
and error handling within MINT.

Because there is only one limit input per axis, if two end-of-travel limit switches are fitted then
they must both be connected in series as shown below.

s1 82

wa _l E}____o/% ob

NC SWITCH NC switCH

Figure 2.1 Dual Limit input switch connection.

A possible problem with this arrangement is that is it not possible to determine in software which
end-of-travel switch has been hit by simply reading the limit input. This can be overcome by
introducing a double pole limit switch at one end of the axis and connecting this to the home input
or a spare digital input. This means that when a limit switch is hit the program can determine
whether this is the forward or reverse limit by reading the status of the home switch or relevant
digital input.

A NC SWITCH

Figure 2.2 Dual Limit and Home/Input connection.

In many applications it is necessary to have separate limit and home switches. Since the
controller has only limit input per axis it is best to arrange the active areas of the switches as
shown below.
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