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1. General

CSMIO/IP-S product was designed for professional customers, who want to equip their machine
tool with an efficient, stable and flexible CNC control system for reasonable price.

The main designing assumption was working stability — hence the PC connection via Ethernet (its
physical layer is galvanically isolated and protocols we use ensure reliable and fast transmission even
in tough industrial environment). Practically any others interfaces do not provide the continuity and
reliability of transmission on such a high level as the ETHERNET. That is why it is currently the
worldwide standard for high-speed digital communication.

Another important assumption was simplicity of installation. CSMIO/IP-S does not require any
external electronics for proper operation. Inputs/outputs signals are inside optically isolated, filtered,
protected against short circuit, overheating etc. All signals are adjusted to industry standard 24V. The
device is enclosed in a compact cover, mounted on a DIN-rail, what makes that the mechanical and
electronic installation in the control cabinet takes less time and is even simpler.

CSMIO/IP-S product works with Mach3 program because of its low price, popularity and enorm-
ous ability to adapt to specific requirements. As a drives control interface the choice was a popular
step/direction (step / dir) standard. It allows controlling both the stepper motor drives and the most
modern servo drives. The frequency of stop signal that reaches to 4MHz allows for taking maximum
advantage of the stepper division in the stepper motors the same reducing the resonance and
significantly improving the performance of the propulsion system. It also allows for taking full advan-
tage of the encoders with large number of pulses per rotation in the servodrives, letting to achieve
such a precision and speed, which previously were unavailable in this price sector.

1.1 Signs used in this guide

Potential danger, possible injury risk.

G Useful information, tips

Warning, failure to comply with these warnings may lead to inappropriate functioning or
damage of the device
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CSMIO/IP-S Device is placed in the cartoon box with the DB->Terminal Block adapters for easier
wires connection in the control cabinet. More content details below:
e CNC CSMIO/IP-S Controller

2xDB25 -> Terminal Block adapter
2xDB25 + 1xDB9 -> Terminal Block adapter

[
e FEthernet connection wire

e 4xDB25 connection tape
e DB9 connection tape

e, Phoenix” 3 pin power plug
CD with electronic version of the user guide and software

In case of lack of any elements listed above, please contact your distributor
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1.3 Standards compliance
CSMIO/IP-S controllers were designed and made in accordance with the national and interna-
tional standards for industrial control systems based on electronic components:
e Detailed requirements for programmable controllers: working characteristics, shock resis-
tance, safety etc. EN61131-2 (IEC1131-2), CSA 22.2, UL508
e Compliance with European Guidelines (low voltage, the level of electromagnetic interference
Electromagnetic Compability), the CE marking.
e Electrical and non-combustible properties of insulation materials: UL 746C, UL 94, etc.
e The Product made in lead-free technology, RoHS compliant.

lead-free

1.4 Specifications

Parameter Value
Number of digital inputs 32
Number of digital outputs 16
Number of analog inputs 4
Number of analog outputs 2
Supply voltage 24VDC +/-10%
Power consumption 5W
Maximum voltage on the in/out lines 30VDC
Maximum load of output line 250mA
The voltage range of analog inputs 0-10VDC
Maximal load of analog output 5mA
Axis Drives control type (STEP/DIR)
Maximum frequency of the STEP signal 4MHz
Fill factor of the STEP signal 50%
PC connection Ethernet 10/100Mb
Ambient temperature range 0°C to +60°C
Relative humidity 10% do 95%
(without condensation)

6 The STEP outputs signals frequency are in no way limited by the ,Kernel speed” settings in
Mach3 program. While using the CSMIO/IP-S controller this Mach’s configuration parameter is
unused and can be set on any value.
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2. Safety

The CSMIO / IP-S device is powered by 24V safe voltage. | / O control lines are optically isolated,
also the PC connection is galvanically isolated. The device does not constitute a direct threat to the
health and life of the user.

Designing a complete control system (control cabinet), you should draw attention to several
issues, so that the entire system does not pose any hazard during use.

@ Always use the NC contacts for limit switches and safety switch. Thanks to it - a wiring fault or
i.e. plug-ins disconnection will stop the machine.

Pay special attention to the emergency stop circuit. The control system must be designed in
such a way that when you press the emergency stop mushroom, controlled machine stops imme-
diately in all axes. You should also take into account the possibility of failure of particular system
components such as the main controller, or axis drives.

Best way is, to use for that purpose a standard safety relay (i.e. from PILZ Company). The safety
switch mushroom, FAULT signals of the drives and inverter and eventually other alarm signals — you
should connect to the input circuits. The output or outputs should be connected to the CSMIO/IP-S
controller, and defined as the emergency stop. Outputs of the security module should be also
connected to the axis drives, inverters, etc. This way we get double protection — if, by inappropriate
configuration or CSMIO/IP-S controller failure - the emergency would not work, the information goes
to the axis drives, which can properly respond to it. It works both sides: if the drives would not react,
you always have the controller.

O CSMIO-IP/S Controller in the active state on the input line - defined as E-Stop, blocks the STEP
signals within 0.0005 s. It happens autonomously, without Mach3 program and thus the machine
stops very fast. The same happens with reaction to signals from limit switches.
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2.1 Example of E-Stop Signal connection

T

CSMIO/IP

A
+24V
o Y1 Y2 MOTOR DRIVER
E-STOP FAULT
13 14 MOTOR DRIVER
E-STOP FAULT
23 24 >
MOTOR DRIVER
PILZ
E-STOP FAULT
PNOZ X7 24V
A2 A1

A

l T isf NC1 NC2
e T T
ov : P

The simple example above shows the E-Stop signal connection to the CSMIO/IP-S controller and
to the axis drives, using Pilz company safety relay (PNOZ X7 24V symbol). S1 is a reset button (safety
relay switching on), S2 is an emergency stop.

This module has one input, and due to it, all the alarm sources are connected to this input (A1).

In addition to the mentioned emergency stop (S2) there are NC contacts - NC1 and NC2, which may
be, i.e. opening sensors for the cover and the control cabinet. Moreover, there are drives’” FAULT
signals connected in series. Two outputs of the safety relay were used as an E-Stop signal for the
CSMIO/IP-S controller and axis drives.
This combination assures the machine stops in case of failure on any axis (FAULT signals of the
drives), by pressing emergency stop mushroom and opening of the cabinet or cover. Separation of
the safety relay output channels gives double protection for the system and significantly increases
the reliability of the entire system.
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3. Recommendations for mechanical installation

CSMIOQ/IP-S controller and DB->Terminal block connection modules were designed to be in-
stalled on standard DIN-rail. It’s the quickest and best way of installation.

The Controller uses a small amount of electricity and creates a negligible amount of heat.
Aluminum housing provides adequate cooling for the electronics inside, even if the ambient temper-
ature reaches 40°C.

As for the same controller, there are no special precautions for ventilation and the minimum
distances. However, usually, next to the controller in the control cabinet, there are also inverters,
power supplies, motor drives - these components emit a lot of heat, so you should always remember
about their proper location and proper ventilation of the cabinet.

Here is an example - components arrangement in the control cabinet.

B &8 CSMIO/IP-S

6 axis etfiernet motion controfler

IIIIlIlIlIIIlIIIIIIIIIIIIIllllllIllllllllll

& Caution is advised during the mechanical and electrical installation. Poorly tightened cable may
cause many problems, it’s also very difficult to find such a defect while launching/using the system.
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4. Connectors, controls and electrical installation of the device

4.1 Connectors arrangements on the device

Signals that control Analog inputs and

Digital inputs 16-31 .
the drives (STEP/DIR) outputs (0-10V)

Expansion modules
connector

o—, g S— -

DIGITAL INPUTS (16-31) " sTer/om outPUTS ANALOG 1/0

f csLaB.. CSMIO/IP-S } "
1

6 axis ethernet motion controller

Power connector

---------- 5

fadiessseel HEEPEHT R

DIGITAL OUTPUTS (0-15)

Digital inputs 0-15 Digital outputs 0-15 Communication con-
nector (ETHERNET)

Detailed description of signals on individual connectors is placed in next sections.

6 DB->Terminal block modules have the same pin numbers as DB connectors in CSMIO/IP-S device.
In example: 15 pin of DB25 connector match with the 15 pin on the terminal block.

There were some hardware improvements made in the CSMIO/IP-S v2 controllers therefore the
& pin topology on the STEP/DIR, DIGITAL OUTPUTS and DIGITAL INPUTS connectors is different for ver-
sion v1 and v2. To define your version of the controller read the first 4 figures of the serial number.
e Numbers starting with 1119... and below means version v1
e Numbers starting with 1120... and above means version v2

CS-Lab s.c. —CNC CSMIO/IP-S Controller Page 10




4.2 STEP/DIR controlling signals connector (CSMIO/IP-S v1)
CSMIO/IP-S controllers v1 has the serial number starting with 1119... and below.

PIN number Details 1|3 2 1|1 10 ? : i’ 6 T 4 3| 2 1|
DIR[0]
STEP[0] * *
DIR[1] T 2s L2 )20 [t [ 16 i
STep(1)
DIR[2]
| 6 | STEP(2] &
DIR[3]
“ STEP(3] The 5V power which is available
[ =& ] DIR[4] - i

on this connector has low permissible
STEP[4] load (50mA / pin) and serves only to
DIR[5] control the LEDs in the optically iso-
STEP(5] - -
lated inputs of motor drivers.

GND
GND
5V
GND
5V
GND A
2l Pay special attention for your device
GND .
5V e
GND
5V
GND
5V

When you are connecting the STEP/DIR signals to the drive (both servo and stepper drives) pay

& attention which STEP edge is active. The active edge in the drive is the falling edge — namely STEP

signal change: the logic “1” (5V) to logic “0” (0V). While connecting the controller— e.g. of the M542

stepper motor, you should connect the PUL+ signal to the 5V power and CSMIO/IP-S STEP output to

the PUL- of the drive. This way switching on the optocoupler in the M542 will be followed by the

falling edge of the CSMIOQ/IP-S STEP signal. If the connection is incorrect, 1 step will be lost during
every direction change. After a long work, it may accumulate large position error.
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4.3 STEP/DIR controlling signals connector (CSMIO/IP-S v2)
CSMIO/IP-S controllers v2 has the serial number starting with 1120... and above.

PIN number Details 1|3 12 1|1 10 ? : i’ 6 T 4 3| 2 1|

DIR[0+
STEP[0]+ ° *
DIR[1]+ L2 L 22 oo L1616 s
STEP[1]+
DIR[2]+
| 6 | STEP[2]+ &
DIR[3]+
“ SEHER The differential outputs, which
“ DR are available on this connector, have
STEP[A]+ low permissible load (50mA) and
DEEk: serves only to control the LEDs in the
STEP[5]+ o \

optically isolated inputs of motor
G0 controller.
DIR[0]-
STEP[0]-
DIR[1]-
STEP[1]-
DIR[2]-
STEP[2]-
DIR[3] A
STEP(3]-
DIR[4]- Pay special attention for your device
STEP[4]- version.
DIR[S]-
STEP[S]-

When you are connecting the STEP/DIR signals to the drive (both servo and stepper drives) pay
& attention which STEP edge is active. The active edge in the controller is the falling edge — namely
change of the STEP signal from logic “1” state (5V) to logic “0” (0V). While connecting the controller—
e.g. of the M542 stepper motor, you should connect the PUL+ signal to the 5V power and CSMIO/IP-S
STEP output to the PUL- of the drive. This way switching on the optocoupler in the M542 will be fol-
lowed by the falling edge of the CSMIO/IP-S STEP signal. If the connection is incorrect, 1 step will be

lost during every direction change. After a long work, it may accumulate large position error.
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4.4 Digital outputs connector (0-15) (CSMIO/IP-S v1)
CSMIO/IP-S controllers v1 has the serial number starting with 1119... and below.

PIN number Details 1|3 12 1|1 10 ? 8 i’ 6 T 4 3| 2 1|
ST Output 0 166566660004
24V power supply for 0 and 1 outputs d ¢
Output 3 L2 L 22 oo L1616 s
PR Output 4
24V power supply for 4 and 5 outputs
IEEEE  output 7 &

Output 8
PR 24V power supply for 8 and 9 outputs The outputs have 250mA per-
R Output 11 - -
missible load. Pay attention - if you
Output 12 :
T Y v for 12 and 13 connec large inductance you may
- power supply for an el need to use an additional surge led,
puts .
preferably as close to the coil as poss-
Output 15 :
ible.
GND
Output 1
Output 2
24V power supply for 2 and 3 outputs
Output 5
Output 6
24V power supply for 6 and 7 outputs
Output 9
Output 10
22 24V power supply for 10 and 11 out-
puts
Output 13
Output 14
24V power supply for 14 and 15 out-
puts
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4.5 Digital outputs connector (0-15) (CSMIO/IP-S v2)
CSMIO/IP-S controllers v2 has the serial number starting with 1120... and above.

PIN number Details Tzl e Tedada)
24V power supply for 0-3 outputs e e e
Output 0 ¢ *
Output 2 L2 L 22 oo L1616 s
24V power supply for 4-7 outputs
Output 4
I output 6
24V power supply for 8-11 outputs
“ Output 8 The outputs have 250mA per-
IR output 10 s on'

missible load. Pay attention if you are
24V power supply for 12-15 outputs ,
connected to a large inductance you
Output 12 it
may need to use an additional surge
Output 14 :
. led, preferably as close to the coil as
GND (not in use) possible
Power supply OV for 0-3 outputs '
Output 1
Output 3
Power supply OV for 4-7 outputs
Output 5
Output 7
Power supply OV for 8-11 outputs
Output 9
Output 11
Power supply OV for 12-15 outputs
Output 13
Output 15
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4.6 Digital inputs connector (0-15) (CSMIO/IP-S v1)
CSMIO/IP-S controllers v1 has the serial number starting with 1119... and below.

PIN number Details 1|3 2 1|1 10 ? : i’ 6 T 4 3| 2 1|
Input 0
GND * *
Input 3 Lo L2 oo Doe Uie Ll
Input 4
GND
| 6 | Input 7 &
Input 8
“ Ci Pay special attention to not ex-
“ RRREET ceed the permissible voltage (30VDC)
RRRGTS on the inputs lines. It may cause the
o device damage.
Input 15
GND
input 1
Input 2
GND
Input 5
Input 6
GND
Input 9
Input 10
GND
Input 13
Input 14
GND
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4.7 Digital inputs connector (16-31) (CSMIO/IP-S v1)
CSMIO/IP-S controllers v1 has the serial number starting with 1119... and below.

PIN number Details 1|3 12 1|1 10 9|> s |7 6 T 4 3| 2 1|
Input 16
GND * *
Input 19 L2 L2z | Lo ) a6 Laa
Input 20
GND
R input23 A\
Input 24
“ GND Pay special attention to not ex-
“ Input 27 ceed the permissible voltage (30VDC)
Input 28 on the inputs lines. It may cause the
GND device damage.
Input 31
GND
Input 17
Input 18
GND
Input 21
Input 22
GND
Input 25
Input 26
GND
Input 29
Input 30
GND
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4.8 Digital inputs connector (0-15) (CSMIO/IP-S v2)
CSMIO/IP-S controllers v2 has the serial number starting with 1120... and above.

PIN number Details 1|3 2 1|1 10 ? : i’ 6 T 4 3| 2 1|

Input 0 (+)
Input 2 (+) * *
Input 4 (+) Lo L2 oo Doe Uie Ll
Input 6 (+)
Inputs 0-7 (-)
| 6 | Input 8 () &
Input 9 (-)
“ Input 10 (-) Pay special attention to not ex-
“ Input 11 (-) ceed the permissible voltage (30VDC)
Input 12 (-) inputs I

on the inputs lines. It may cause the
Input 13 (-) device damage.

g

Input 14 (-)
Input 15 (-)
input 1 (+)
Input 3 (+)
Input 5 (+)
Input 7 (+)
Input 8 (+)
Input 9 (+)
Input 10 (+)
input 11 (+)
input 12 (+)
Input 13 (+)
Input 14 (+)
Input 15 (+)
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4.9 Digital inputs connector (16-31) (CSMIO/IP-S v2)
CSMIO/IP-S controllers v2 has the serial number starting with 1120... and above.

PIN number Details Biptin e Teads 1|

Input 16 (+)
Input 18 (+) . °
Input 20 (+) Lae L2 L a0 Lo | as L
Input 22 (+)
Input 16-23 (-)
| 6 Input 24 () &
Input 25 (-)
“ Input 26 (-) Pay special attention to not ex-
“ Ve, ceed the permissible voltage (30VDC)
Input 28 (-) nputs I

on the inputs lines. It may cause the
Input 29 (-) .

device damage.
Input 30 ()
Input 31 (-)
Input 17 (+)
Input 19 (+)
Input 21 (+)
Input 23 (+)
Input 24 (+)
Input 25 (+)
Input 26 (+)
Input 27 (+)
Input 28 (+)
Input 29 (+)
Input 30 (+)
Input 31 (+)
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4.10 Analog inputs/outputs connector

PIN humber Details 5| 4 3|

Analog output 0 '

GND Gy
Analog input 1 ! !
Analog input 2

10V (max. 50mA)

Analog output 1

Analog input 0

GND

Analog input 3

Pay special attention to not exceed the permissible voltage (10VDC) on the
inputs lines. It may cause damage of the device.

& 10V output has 50mA load and serves only to supply the potentiometers, if
you want to connect the potentiometers, such as regulation of feed rate or spin-
dle speed correction.

4.11 Expansion modules connector

PIN number details 5I 4 3| 5 1|
CAN H ——
RS232 RxD ° é? ?é? ?6 °
RS232 TXD R
GND
& | CAN L
RS485 B-
| 8 | RS485 A+
5 ] -

Connector serves only for CS-Lab s.c. expansion modules. Do not plug it into
any other devices, PC, etc.
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4,12 Power connector

Pin number Details
Power — 24V DC
GND
ground

(X2X3

View of the plug from the
side of connecting wires

Pay special attention to not exceed the permissible voltage (30VDC) on the

>

inputs lines. It may cause damage of the device.

If you use in the system such inductive loads as electromagnets, solenoids,
electromagnetic clutches —it's recommended to use a separate 24V power supply
for the above receivers and separate for CSMIO / IP-S.

4.13 Communication connector - Ethernet

PIN number Detail
T
T SRR
Rt ]|
:
[ 5 BT
:

It's recommended to use wire-screen FTP or STP cat.6.

@

The network interface has no Auto MDI-MDIX function. So, while connecting
CSMIO/IP-S directly to a computer we should use so-called crossover cable. If you
connect it to the network switch or router - use a non-crossover cable.
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4,14 Recommended cables

Connections type

Digital In/out

Analog In/out

Drives controlling (STEP/DIR)
CSMIO/IP-S v1
Drives  controlling
CSMIO/IP-S v2

(STEP/DIR)

Ethernet Communication wire

CAN expansion modules

AN

cable may cause
launching/using the system.

Recommended cable
Minimum cross-section 0,25mm?
Cross-section 0,25mm? best - shielded or pair of signal-to-
mass weirs twisted together along the entire length
Cross-section 0,25mm? best - shielded or pair of signal-to-
mass weirs twisted together along the entire length
Cross-section 0,25mm? best - shielded—twisted. You can
possibly use the FTP computer cable. Please note that pairs
of signals (e.g., STEP + / STEP-) you should always lead by
twisted pair of cables.
Standard Power cable, shielded - FTP, cat. 6.
Min. Cross-section 0,5mm2
If modules are mounted on the same DIN rail, next to the
controller you can use DB9 plugins clenched on the 9-wire
tape (if further — shielded twisted pair).

During mechanical and electrical montage — particular caution is adviced. Poorly tightened
many troubles, it’s also very difficult to find such a defect while
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4.15 Installation examples

4.15.1 The simplest inverter connection with the use of the analog output.

CSMIO/IP-S vi1 CSMIO/IP-S v2
CSMIO/IP-S Commander SK CSMIO/IP-S v2 Commander SK
[ ‘Anaiog 0 connector, pin 2 0O O] ov [ Anaiog 0 connector, i 2 0J O[] ov
IOl72|  Refinput 4-20ma [ Digtlcut (0-15) comnecor,pin 17 ] —I IC0[72| Refinput a-20ma
IOrs| +tov mE
Analog 10 connecior pin 1 0 [[74]  Refinputo-10v [ ‘Analog 10 connecior, pin 1 =] ICI[14]  Refinputo-1ov
to E-STOP |LJI™5|  NCFault (1) to E-sTOP |IT5| N Fautt (1)
circuit [ 16|  NC Fault 2) circuit I [T Ne Faut 2)
|C0[1]  Analog out (speed monitor) [C0[B1]  Analog out (speed monitor)
Dital ot (-15) comnctor,pn 5 ] o[ [e2| +24v (0w ind [ o—{[T[e2| +24v (0w
L@\E Zero speed (Out) LE@ Zero speed (Out)
@E Enable/reset ["]|B4| Enablelreset
[ Dightal out (0-15) connecior pin 4 0 [1[85|  Runforward [ pins =] {CT[es|  Run forwara
[ Digital out (0-15) connector,pin 17 ] [[e6| Runreverse [ Digial - pin 18 ] E@ Run reverse.
[C[e7|  Refselect (12774) [[B7|  Ref select (r2rT4)

This example above shows the simplest connection of the inverter to operate e.g spindles in the
engraving plotter.

CSMIO/IP-S device outputs in use:

CSMIO/IP-S signal Connector on PIN number in PIN number in Inverter function
CSMIO/IP-S CSMIO/IP-S vl CSMIO/IP-S v2
connector connector
The combination of DB9 — Analog I/O 2 2 mass —reference potential for analog input
the analog mass of the speed command
Power mass of the DB25 — Digital out- - 17
digital outputs puts (0-15)
Analog outputs 0 DB9 — Analog I/0 1 1 Voltage input 0-10V of the speed com-
mand

Outputs 4 and 5 DB25 - Digital out- 5 4 Output 24V for controlling signals
power puts (0-15)
Digital output 4 DB25 - Digital out- 4 5 Right revs switching

puts (0-15)
Digital output 5 DB25 - Digital out- 17 18 Left revs switching

puts (0-15)

Do no forget to set the configuration parameters of the inverter properly. Incorrect settings may
& cause - in the best case - an inverter error, at worst - the spindle motor would becomes
permanently damaged (such damage is not covered under warranty).

Mach3 program configuration, concerning use of the spindle with speed control was described
in a chapter 10 - "Mach3 Configuration".
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4.15.2 Illustrative diagram of XYZ plotter (CSMIO/IP-S v1)
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4.15.3 Illustrative diagram of XYZ plotter (CSMIO/IP-S v2)
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A scheme presented in this section is the simplest implementation of 3axis plotter (XYZ).

Two power supplies were used: 24V to supply the CSMIO/IP-S controller and 80V for the stepper
motors drives. Switches used: NC switches for axis homing (HOME) and limit switches (LIMIT). In

practice, it’s necessary to build more complex systems, however the example above shows the main
rule.
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4.15.4 Automatic control of drives power supply (HV)

CSMIO/IP-S controller allows for automatic control of drives power supply and also some other
devices. Switching on this function was described in 10th Chapter. The logic of the output working,
define as so called ,,HV Enable” is very easy. The voltage is switched on at the moment of requesting
“Reset” by Mach program and stays “on” till one of the following conditions exist:

e  FAULT signal from any axis drive

e E-Stop signal (the emergency stop mushroom pressing)
e Turning on the limit switch

e Loss of communication with the Mach3 program

e Error of inside position/speed regulators in CSMIO/IP-S

Here is an example of connected outputs used as ,,HV Enable”. The output number is irrelevant,
it’s defined in the configuration window of the Mach3 program.

oL
== ~230V AC
ON
POWERSUPPLY S
24V DC K1| / |
CSMIO/IP-S v2
Digial outputs (0-15) connector, pin =
ETHER( NET gg HOME (9 HouE () HouE @ oo e
[ .—|_\r
ENTAEE—
o o
o
oo m
E-STOP
il T [
[ wz ]
POWERSUPPLY
80V DC

DRIVERS
POWER BUS

When you use large contactors for switching off the power, check if the coil doesn’t take more than
& 250mA. If so, use smaller transmitter and turn on the bigger one with it. With a large contactor it’s

good to have a diode and noise-suppression condenser to eliminate the overvoltages generated
during switching off the coil.

G The ,,HV Enable” voltage control function is made automatically by the CSMIO/IP-S controller.
Response time for the events that cause the disconnection is less than 0,0005s.
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4.16 LED lights meaning

On the front panel of CSMIO/IP-S device, there are groups of LED lights that simplify verifying the
correctness of electric installation and diagnostic of the components such as HOME switches, LIMIT
switches and safety switches (E-Stop) etc.

4.16.1 Types and location of the LEDs

Digital inputs 16-31 lights and communi-
cation ports activity

DIGITAL IfPUTS (16-31) STEP/DIR OUTPUTS ANALOG I/0

[[..'-“_-:j csLAS - CSMIO/IP-S ]

6 axis ethernet motion controller §§= g
)
HI
@
DIGITAL INPUTS (0-15) DIGITAL OUTPUTS (0-15) % s+

Digital inputs 0-15 lights and error signa- Digital output 0-15 lights and device sta-
lization (ERRx) tus signalization (STATX)

e Digital inputs and outputs lights do not require more explanations. For example, if you
give the signal to the input no. 5, the IN5 LED lights up. Similarly, if you switch on the
output no. 2 — OUT2 LED lights up.

e CAN diode lights up when at least one expansion module is connected and when the
communication on the CAN rail is correct.

e RS485 diode lights up if there is a communication on the RS485 rail.

e RS232 diode lights up if there is a communication on the RS232 port.

e ETHERNET diode lights up if the controller communicates with the PC computer.

o ERRO-ERRS3 diodes indicate controller faults. During normal operation, any of these dio-
des shouldn’t light up. If one of them lights up you should contact your service — find
“contact” on the website http://www.cs-lab.eu

e STATO-STAT3 diodes indicate controller status, information about the status is very
helpful information that the service should get if there are any problems during the de-
vice work. Below you find a detailed description of the lights meaning.
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4.16.2 State diodes description - STATx

Standby, waiting for the transmission of the configuration parameters
from the computer. It’s a default state after switching power on, before
it communicate with Mach3 program.

STATO
STAT1
STAT2
STAT3

Readiness state. It means that the device works correctly, there are no
alarm signals, such as E-Stop or LIMIT. CSMIO/IP-S waits for the com-
mands from the PC.

It means that one or more of the axes are currently on the manual mo-
tion mode (JOG).

STATO
STAT1
STAT2
STAT3

It means that one or more of the axes are homing at the moment
(HOMING).

STATO
STAT1
STAT2
STAT3

Buffering the movement trajectory data. In practice, it’s so quickly that
it is almost impossible to notice this status.

STATO
STAT1
STAT2
STAT3

The controller is on the G31 command mode (ride on the tool mea-
surement sensor, scanning etc).

STATO
STAT1
STAT2
STAT3

Mode of the interpolated motion on the trajectory— it means CNC pro-
gram or MDI command performing. Also movement commands from
the script level (macro) of Mach3 program causes this state.

STATO
STAT1
STAT2
STAT3

Emergency stop. It means active state on the input line defined as the E-
Stop.

It means that, while motion - at least one of the axes drove over the
LIMIT switch.

STATO
STAT1
STAT2
STAT3

It means that during the interpolated motion on the trajectory (CNC
program performing) at least one of the axes was outside the permitted
area, defined by, so-called software limit switches (SOFT-LIMIT).

STATO
STAT1
STAT2
STAT3
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One or more motors drives reported an error by setting the active state
on the FAULT line. This might mean e.g. axis overload or collision.

STATO
STAT1
STAT2
STAT3

Power system reported an error. If power supply of the drives has the
state line you can connect it to the CSMIO/IP-S controller. If the power
supply will be overload or fail then the controller stops the work and
turns to the described state.

STATO
STAT1
STAT2
STAT3

It means general software error. During normal operation of the device
this state shouldn’t occur. If it does, it means failure and you need to
contact with the service.

STATO
STAT1
STAT2
STAT3

Undefined state. Generally, this state shouldn’t occur during normal
work. In some cases, it may mean device breakdown.

STATO
STAT1
STAT2
STAT3

6 Explanations:

I -> LED light is off
H -> LED lights continuously

I -> LED light flashes
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5. Recommendations and drives selection (motors drives)

Selection of the appropriate motors to the machine is very individual. In this chapter, we briefly
describe the difference between stepper and servomotors. Designer practice shows there is a di-
lemma — what solution should be chosen. Not so long ago — because of high prices of servo drives, in
the simpler machines usually the stepper motors were used. Today, the technological progress and
the dissemination of the servo technology causes that building a machine — even like a hobby — it’s
worth to consider servo drives.

The most common mistake while decision-making is 23Y206 with MBC05641, Series, 48V

the power selection (and torque) of the servo drive. It z: N == ] Zz
happens because we are suggested by torque and hold- | X e 5
ing torque. The first parameter is usually given with the ?:;: / \ i—Toaauz] jjg
servo drives and the second with the stepper motors. |5 25 L—ronen -
Both are usually in the same unit Nm (Newton — meter). g"” ‘- 208
Do not compare these parameters when you are choos- :,: ,f’ = ] :
ing servo drive power. Holding torque in the stepper 2: f ;
motors is a power that the shaft of the powered motor L g A

in standby mode is held in position. When the revs are

very low — something about 200 rpm - the torque is almost the same (pictures below), but with in-
creasing revs the torque, actually the power on the motor shaft), decreases drastically. It decreases
to such low values that sometimes happens that at 1000 rpm. the motor has no power to work itself,
not saying about propelling the machine.

In the simple words: the 3Nm stepper motor, reaches 3Nm torque on very low (200 rpm.) revs,
when the revs increase its power decrease to zero. Above, on the left you can see example stepper
motor characteristic.

It is completely different in the servomotors. First,

. Peak Torque
the torque and the rev speed are nominal. Therefore, gl Eaiche Ll L

the 1Nm/ 2000 rpm motor can operate continuously %

with revs: 2000 rpm. and at this speed provides INm of | ™™ iermittent

Torque Zone

the torque on the shaft. Besides the servomotors have | ratdoue

TR

another one important feature: they can be temporarily

overloaded. What does it mean? That the INm motor 1 Rated Speed S,;eed

Speed ——— =

can temporarily deliver even 2,5-4Nm (it depends on the
type).

G If we use the motion controller with fast STEP outputs like CSMIO/IP-S, the important parameter

of the motor drive is maximum frequency of the steps. Controllers with higher frequency limit of
STEP signal allow you to use higher stepper division (for the stepper motors) or encoders with larger
pulses number per rev (servo).
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However, everything has its pros and cons. So what are the disadvantages of servo drives? They
are certainly more expensive - how much, it depends what kind of stepper and servo drives you
compare. There are e.g. stepper motors controllers that cost 800 USD and there are some other that
cost 40 USD (with the same power!). Generally we can conclude that the servo motor + drive pack-
age is more expensive. Other disadvantage of the servo drives is necessity for PID controllers tuning
and wiring that is more complicated. That will be the end of the disadvantages. Great advantage of
the servo drives is that - thanks to the feedback - the servo drive indicates the overload and position-
ing error. When the CSMIO/IP-S receives this signal immediately stops the axes. In the stepper mo-
tors there is no feedback like this one, so even if one of the axis because of e.g. overload will not
keep the set trajectory, the machine will continue the work — breaking the same entire processed
detail.

In sum — we recommend the servo drives. Their disadvantages are negligible in comparison to
the benefits they offer. Please note that the servo drive can have much lower nominal torque than
holding torque of the stepper motor. When we compare the 3Nm stepper drive and 3Nm servo drive
— the price difference may be significant. However, if we compare the 3Nm stepper drive with the
1Nm servo drive, the price distance is not so big.

Practice shows that sometimes - mechanically identical machines are sold in two versions, with
3Nm stepper and 1Nm servo drives. The machine with the stepper motor reaches max 7,5m/min
feed rate and 0,1g. acceleration. The machine with the servo drive reaches 20m/min feed rate and
0,4g. acceleration. If we add the feedback, which was mentioned before, further comparing is point-
less.

The choice is in your hands of course, in some solutions the stepper motors are adequate and
work very well. Thanks to perfectly precise STEP signal timing of the CSMIO/IP-S controller the step-
per motors behave much better then while controlling from e.g. the LPT port. We can use a higher
stepper division, so the motors will work quieter, smoother and they get higher revs by reducing the
resonance.
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6. Precise homing with use of the servo drive and the encoder IN-
DEX signal

Homing with use of so-called encoder INDEX signal is another argument for servo drives. This
type of homing is very precise even if the HOME switch has large toleration of the set point. In prac-
tice, homing with the INDEX allows to eliminate inaccuracy of the HOME switch.

CSMIO/IP-S is STEP/DIR type controller and does not have the encoder input. It does not mean
that it is impossible to base on INDEX. Digital inputs are defined as homing (HOME) in the Mach3
program and are operated in the controller in special way, to eliminate all delays and ensure the
highest work precision and repeatability. To do the homing on INDEX we need the servo drive with a
function of HOME signal and encoder index synchronization. Offered by our company the ARBAH-
Servo and the MioServo-DSP drives have this function.

Below —the rule of connection with homing on index.

CSMIO/IP-S

ETHERNET FE SERVO MOTOR DRIVER
’ MOTOR

ENCODER

|
A

HOME IN

IIE
]
A

In case, if you would like to choose the servo drive and see if it will be possible to do homing on
index, the HOME signal synchronization should look like this:

(see next page...)
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¢ HOME switch off -inactive
*HOME output of the drive - inactive

1.Homing start

HOME sensor

¢ HOME switch off - inactiv
3. Ride off of the | *HOME output of the drive - activ

HOME sensor HOME
(before the index)

¢ HOME switch off - activ
¢ HOME output of the drive - active
2. Ride on the

4. Ride off of the axis position)
HOME sensor (at the
index moment)

¢ HOME switch off - inactive
*HOME output of the drive - inactive ( in this momen the CSMIO/IP-S resets the

As shown on the diagram above, the drive should extend the active state on the HOME output until it
step on the encoder index. During the tests with ARBAH drive the achieved homing accuracy at
2000mm/min speed and encoder’s 10000imp/rev - ranged +/-1 imp. of the encoder.

That detailed homing is useful in practice, because after power failure or E-Stop pressing or any other
incident that causes that we need to re-home, we are sure that there will be no trace in place where
the process was continued.

Homing algorithm in the CSMIO/IP-S is made in such way, that the base point does not change even
after acceleration and/or speed for the axis changed. It gives the possibility to adjust the acceleration
parameter during the process (requires a temporary stop, configuration parameters change and re-
homing).

You should note that at the moment of ride off of the HOME switch, the rotor should be turned

& about 180° to the index point, because - if the index would be very close to the ride off point then
homing dispersion may occure. In case the ride off point and the index are to close, you have to
adjust the HOME switch position. Do not regulate on the encoder!
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7. LAN connection and configuration

7.1 Direct connection to the PC

CSMIO/IP-S controller can be connected directly to the PC computer without any switches or
routers. In this connection, you should remember to use the crossover cable. This cable is attached
to the controller. Below —how to perform the wiring.

Plug-in 1 Cable color Plug-in 2 1 &
- [T
1 white-orange 3
TOR:
2 orange 6
3 white-green 1 FRONT: ﬁ
4 blue 7 T
5 white-blue 8
6 green 2
7 white-brown 4
8 brown 5

In the direct connection, you should set on your computer static IP address: 10.1.1.1 and mask:
255.255.255.0. In Windows®XP you perform it like this:

, Otwérz
ML Ereplory
siec
Browse with WinCvs
Wyszukaj komputery. ..

Save Desktop Icon Layout
Restore Desktop Icon Layout

RFCVs 4

Mapuyj dysk siediowy...
Odlacz dysk sieciowy...

Utwdrz skrét

\ Usun

ﬁﬁ nazwe
Wiadciwas:

. Click right mouse button on the ,,My Network Places” icon and se-
lect the ,Properties” position from the menu. You will see the window with the
icons/icon of network connections.

El

il

&

Wylacz
Stan
Napraw

Pofgczenia mostkawe

Utwérz skrét

. — Click right mouse button on the icon of the connection we want to
use to communicate with CSMIO/IP-S (usually it is a “local connection”) — then choose
the ,Properties”.

/ il
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L. Whasciwodci: Potaczenie lokalne

Ogélne \

Polacz uzywaiac

B8 Reatek RTLE16ECF)BITIC) PCH-
To polaszenic wykomystuje nastepuzes skladniki

18] Kient siec Microscft Networks
=} Udostepriani pliké i drukarek w sieciach Microsoft N
22| Hamonogram pakistéw QoS

i~ eloksl temetowy (ICPAF) | <

<
Opis
Protoké! kontroli transmisji/Protok! intemetowy (TCP/IF). N
Domydiny protoks! dla sieci rozeglych. umozliwiajacy
komurikacie polaczonych sieci riznych bypow

[]Pokaz ikong w obszarze powiadomier podczas polaczenia

Powiadom mrie, jedl to pol aczenie ma ograniczon lacznodé
lub brek lazznodci

o

In this window — select the ,Internet protocol (TCP/IP)” posi-
tion and click left mouse button on the ,Properties”.

Wiasciwosci: Protokot internetowy (TCP/IP) =
Ogéine |

Pray odpowiedhie) korfiguraci sieci mozesz automatycznie Uzyskad
riezbecne ustawieria protokolu IP. W preschwnym wypadku musisz
uzyskaé Lstawienia protokolu IP od adminitratora sieci

© Usyskaj adres IP automaiyczrie

® Unyi nastepuiacego adresu IP:

Adres 1P 011 |«
255 265255 . 0 |«

@ Unyinsstepuiacych adresow senwersw DNS

Aematynny serwer DNS:

In this window enter the IP address: 10.1.1.1 and a mask:
255.255.255.0. Click “OK”.

e Close the window.

e The network is now set to work with CSMIO/IP-S.

G CSMIO/IP-S controller after turn on automatically sets the IP address (it sends request to the DHCP
sever). After three failed attempts, without response from the server- the default IP address is set:

10.1.1.2. It does not last longer than 10 sec. but you should remember to wait 10 sec. after switching
the power on, to let the controller communicate with the device.

Remember to use shielded cables. Ethernet connection is highly resistant to interference but
& shielded cable should be used, especialy if you use serves or spindles with large power.
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7.2 Local network with router and DHCP.

If we plug in the CSMIO/IP-S controller to the computer network where is a router that allocates the
IP addresses, the device automatically downloads the address and network mask settings.

Usually there is no need to know what IP address was assigned to the device because the plug-in and
the application that updates the controller software automatically searches the CSMIO/IP-S in the
network. However if you want to know what IP address the controller has, you can find out from the
router’s configuration page (the controller is called CSMIO-1P-xxxX, where xxxx are the last four
figures of the MAC’s hardware address). Here is an example screenshot of the DHCP server where
you can see the CSMIO/IP device in the network.

Module Index DHCP Leases

Display mode : DHCP leases | Subnets and usage
202 IP addresses available, 2 allocated (0 %)

Click on a lease IP address from the list below to delete it.

IP Address Ethernet Hostname Start Date End Date
192.168.10.145 00:04:a3:13:2c:al CSMIO-IP-2CA1 2011/03/08 17:20:05 2011/03/08 19:20:05
192.168.10.180 00:04:a3:13:2d:0c CSMIO-IP-2DOC 2011/03/08 17:21:59 2011/03/08 19:21:59

[ List all active and expired leases ]

4 Retum to network and host list

If you connect the CSMIOQ/IP-S controller to the network with router, you should use the non-
crossover cable (so called Straight Thru, or 1:1). The way of wiring is shown in the tab. below:

Plug-in 1 Cable color Plug-in 2 18
. [T
1 white-orange 1
TOP;
2 orange 2
3 white-green 3 FRONT: ﬁ
4 blue 4 1 8
5 white-blue 5
6 green 6
7 White-brown 7
8 brown 8

In most cases, the crossover cable attached to the device will also work, because most routers have
the cable type auto-detect function, so called AutoMDX. In any case, there will be no damage, even if
the router does not have the function mentioned above.

Remember to use shielded cables. Ethernet connection is highly resistant to interference but the
& shielded cable should be used, especialy if you use serves or spindles with large power.

CS-Lab s.c. —CNC CSMIO/IP-S Controller Page 36




8. Mach3 program - general information
Mach3 software of the ArtSoft® Company has developed over many years and during these years, it
gathered many users. For relatively low price (~*170USD) we get complete solution for multi-axis CNC
machining. Key benefits of the program are:
o  Flexibility
0 Ability to create own user interfaces, transparent and suited to specific machine
applications. There is a special visual editor where you can create the Mach3 in-
terface design from the beginning or use already existing project. On the inter-
net, there are many ready solutions. Below — one of the most visually attractive
interfaces available on www.machmotion.com.

[.}hch! CNC Licensed To: CS-Labs.c. [Comp) 2@]
Fie Config FuncbenCfgs View Wizards Opevator Plugln Contrd Help

-17:351( 56.9750| 0.0000 ||

0.000 0.000 0.000 0.000
L H: 20.000 D: 6.000
0.000 0.000 0.000 0.000

onine

Load Geode Resize View/Edit '_ - | £ 10000

ov: 10000

f 0
% [ [ s 100

\'\,I —~——~
Y ———
Spindle \
ek @\ _ FLOOD

{Sp

MIST

D:\GCodeltest_G2.tap l
-

Y A RESET
WOR| ! 3
Ref All OF%E‘SI'S J

0 Ability to self-extend the functionality of the program through macros, written

s |

in simple and known by many people - VisualBasic®. It allows you to implement
a variety of measurement probes, automatic tool length measurement, auto-
matic storage of tools in many variants etc.

0 Plug-ins support, which further extend functions of the program and allows for
cooperation with outside motion controllers. Connection with CSMIO/IP-S con-
troller is made by that plug-in, made by our company.

e FEasytouse

0 Those, who are already little familiar with CNC machines are able to learn all the
general functions and rules of using the Mach3 program — within one day.

0 Configuration of the key parameters is transparent and intuitive, so they can be
quickly adjusted to the requirements of a specific machine.

e Dynamic analysis of the trajectory

0 CNC program is analyzed in advance, so it allows for optimal adjustment of mo-
tion speed at every point of trajectory. Thus, the program is done quickly, but
with full smoothness of the motion.
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The CS-Lab company is an authorized distributor of the Mach3 program in Poland. If you would like
to buy the license, please contact us: biuro@cs-lab.eu.

If you order the CSMIO/IP-S controller and you want to order the license right away, please note it in
your order and specify person/company, the license should be issued.

Please note that the Mach3 program is only to operate the machine - it is not possible to design,
draw, etc. Indeed, there are functions that allow for generating the CNC code for simple operations,
but it is better to have CAM types program, like e.g. ArtCam, MasterCam etc.
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8.1 Recommended PC configuration

The Mach3 program has no unreasonable requirements about the PC computer, unless the tool
paths you use take a few or even tens of megabytes — then we rather recommend faster computer.
Even simulation of the runtime with so large paths will follow more efficiently on faster PC computer.

Minimum configuration Recommended configuration

Intel Pentium IV 1GHz Intel CoreDuo 2GHz
512MB RAM 2GB RAM

Graphics card 64MB Graphics card 512MB

On the computer used to control the machine there shouldn’t be installed any other software,
& except Windows® and Mach3 program. Designing and all other tasks should be done on other
computer.

The computer used to control the machine may be connected to computer network, but remember
& about good anti-virus security.

It is recommended to turn off all the visual effects in the Windows® system, also the screensaver. Set
the power scheme — “always on”

If the computer is placed with the rest of control system in the control cabinet — then remember to
close the Windows® system before turning off the power. Otherwise, soon it may be necessary to
reinstall the operating system.
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9. Software installation
Before we begin the work, we should install on the PC computer the Mach3 software and plug-
in that ensures proper cooperation of the program and the CSMIO/IP-S controller.

9.1 Mach3 installation
The latest version of Mach3 program can be downloaded from the ArtSoft® website:

http://www.machsupport.com/downloads.php

After the file is downloaded, you should launch it and follow the instructions on the screen.
Generally, you should just press the ,Next” button. In the window with components to install selec-
tion — uncheck the ,Parallel Port Driver” position. It is a parallel port driver that is unused with
CSMIO/IP-S controller.

Y Mach3 Setup

Select Packages
Please select the program features that you want to install

Program Features:

[ ] Parallel Part Dover Installs the Paralle! Port Driver. This is not

Wizards needed for extemal motion control devices.
A -7 s {122KB)

[ LezyCam

Screen sets

Total space required: 40.5 MB

Next, we can create a configuration profile, which we will use. You can also create the configura-
tion profile later. If we want to do this during the installation, then — click on (select your machine

type):

i Mach3 Setup

Create Profiles and Desktop Icons

Custom profiles will help to ensure that your settings do not get accidentally ovenaritten by future
updates. It is highly recommend that you create one.

P | Mill Profile | Create a custom Mil/Router profile at this time?
P (Tum Profile| Create a custom Tum profile at this time?

p- T;Iams{“-': Create a custom Plasma/Wateret profile at this time?

< Back ] | et | [ Cancel
o Mill profile - milling machine
e Turn profile - lathe
e Plasma - plasma or gas cutter

CS-Lab s.c. —CNC CSMIO/IP-S Controller Page 40



http://www.machsupport.com/downloads.php

After you click on one of the buttons, you will see the win-

Create Profile/Shortcut
dow where you can name your configuration profile, e.g. “My- IR —
MillingMachine_400x250_CSMIO_IP”. Avoid spaces and special Vil
signs (an underscore is allowed).

9.2 Microsoft® .Net installation (older operating systems)

If you use OS older than Windows® 7, it may be necessary to install Microsoft® .Net. This program is
available on Microsoft® website and on CS-Lab Company website: http://www.cs-lab.eu/artykul-11-
CSMIOIPS Download.html

For proper installation, you have to be connected with Internet. The installation is automatic, you

should only approve next steps and restart your computer when it finishes.

9.3 Installation of the plug-in for Mach3 program
The plug-in installation comes down to copying a single file.

) CSMIO-IP_Relase_V1_05 o
Pl Edyga Widok Ubione Narzedda Pomoc *
Qusez - Q- B POuwrsasar [ rocery | [~ (@) symavonzas fodersn Adres
1
" cvI0 P P phugndl 3 como e sv.os.
Zadania piikow ifolderow & |4 | THEg A o e
| guow 72p e
o main.c*
B3

Otwérz za pomoca,

Sean selected files with Antivir
oS

o Wiinterge

Wy do

csmiops
&
s
i
loje mieisca siecome —
Vitesciwosci
Szczegdly 2

CSMIO_IP_P_plugin.dil
Rozszerzenie apikad

Kopiuje wybrane elementy do Schowk. Uzy] polecenis Wkiej, aby umiesci je w nowym miejscu.

e Open the directory (or archive) with CSMIO/IP-S software (download is available on CS-
Lab website).

e C(lick the right mouse button on the ,csmio_ip_p_plugin.dl
menu “Copy” position, or select the file and press CTRL+C on the keyboard.

e Open the ,C:\Mach3\Plugins\” directory

e C(Click on the window with right mouse button and select , Paste” or press CTRL+V on
your keyboard.

|II

file and select from the

G The plug-in and the CSMIO/IP-S firmware must be the same version. Update the controller
firmware if needed. The update process is described in the addition section - ,,CSMIO/IP-S software
updating”.
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9.4 Administrator rights in Windows® Vista and Windows® 7

@ vt e =) It is recommended to launch the Mach3 program in

Zoodnosé | Zaheapieczenia | Szczeqéty | Poprzedrie wersie | OS Windows® Vista and 7 with an administrator rlghts

Jesli pfasz problemy 2 tym programem, a deiakak on popravnie w
stgpbzej wersii systemu ‘wWindows, wybierz vb zgodnogci
Ipowiadajacy tej starsze] wersj

i — Open the ,C:\Mach3” directory, find the Mach3.exe

Tiyb zgodnogci

Ellinghomten oo b reshotal file and click right mouse button. In the menu select
“wfindows ¥P [Service Pack 3)

s the “Properties” position, and next in the window
[ o w 256 kelorach select the ,,Compatibility” tab.

[T] Uruchar w rozdzielczofei skranu 6540 x 480
[ wpkace kompozycie wizuaine
[] b acz kompozycie pulpitu

] ‘wink oz skalowanie ekranu dla ustawien wysokiej

Next, select the ,Launch this program as administra-
rozdzielczodeci DI
Posion upraniz tor” and click ,,OK”.

Uruchom ten program jake administiator

[ '@Zm\er’v ustawienia dia wazystkich uzytkownikdw ]

From now, the Mach3 program will always run with
[ o®TT e | ou || the administrator rights.
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10. Mach3 program configuration
After software installation, you should configure all to match the settings and the controlled
machine with all its electrical system.
Elements to configuration:
e Scale-up of each axis (i.e., how many pulses on the millimeter/inch).
e Speed and acceleration settings for each axis.
e Assignment of in/out signals:
0 Signals of homing sensors — HOME
Signals of axis limits — LIMIT
Signal of emergency stop — ESTOP
Signal of tool measurement probe/ homing etc.
Additional inputs signals e.g. desktop buttons etc.
Alarm signals of servo drives — FAULT
Drives reset — DRV_RESET
Switching voltage on the drives — HV_ENABLE
0 Outputs that controls the activation of the spindle, cooling etc.

©O O 0O 0O o o0 o

e Slave axis configuration (if it is used).

e VisualBasic® scripts configuration.

e Axis range settings for the SoftLimit function (software limits).
e Homing speed settings

e Customize the program design (possible).

Configuration is an individual matter for each machine, anyway in the next sections you find the
general rules.

10.1 Creation of configuration profile

If during the installation you did not create the configuration profile (Chapter 9), it is worth to
create it now. In this profile will all the settings be saved.

After Mach3 program installation, on the desktop you should see new icons, also the ,,Mach3
Loader” icon - launch the program clicking on it. The ,,Session Profile” window will appear. To create

— the profile click on the ,,Create Profile” button.  [Greate profiie
In the next window, enter the profile e e Profie e
- . CSMIOVT [~] [ <4
Mach3Turn - (CSMIOVI WWW
S name e.g. »MyMillingMachine o ettt v
fetr ka_400x250_CSMIO_IP. Avoid spaces and spe- | i ’ Poretytany exensin
. . . Screend
cial signs (an underscore is allowed). On the Testeran

,Clone from” list select: o Cance
e Mach3Mill, if you are creating milling machine profile.

e Mach3Turn, if you are creating lathe profile.
e Plasma, if you are creating plasma or gas cutter profile.

Next click ,,OK” — profile was created. In the ,Session Profile” window click now , Cancel” — we
are going to create the shortcut on the desktop, it will launch the Mach3 program with our configura-
tion. Copy the ,Mach3 Loader” icon (CTRL+C, and next CTRL+V on the keyboard). Click on this icon
with right mouse button and select the “Properties”. On the “General” tab enter any name e.g.
“MyMillingMachine”, go to the ,Shortcut” tab and in the , Target element” enter:
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C:\Mach3\Mach3.exe /p MojaFrezarka_400x250_CSMIO_IP

Be careful to type the special signs ,,/”and ,\” in appropriate places. You can type any other
name of course but it must be identical as the created profile name.
After all click ,,0K” and now, you can launch the program using the created shortcut.

10.2 The first run

Before starting that test connect the controllers Ethernet cable with the computer or plug it into the
computer network. You must turn on the power of the controller at least 10 seconds earlier.

Legal Notice.. After you launch the program for the first
[ hatee o Labity — time, you will see a window of license approv-
Itis the nature of all machine tools that they
— | are dangerous devices. In order to be permitted to al.

run Mach3 on any machine you must agree to the following.

" Iagree that no-one other than the owner of this machine , You Shou | d fi ” in th e Ch eck bOX an d agree by
wil, under any creumstances be respansible, for the operation,
safety, and use of this machine. I agree there is no situation under . . . .
which Twould consider Arsot, or seffof its distributers 1 be clicki ng the button as shown in the picture.

responsible for any losses, dapades, or other misfortunes suffered
through the use of this prpefam. T understand that software is very
authors make every effort to achive a bug free

1 environment, will hold no-one other than myself responsible for

lease do not ask this again, I will always agree.

I do not agree, and will not run Mach3 I I Agree to all terms of this agre#fent

If the plug-in that supports the CSMIO/IP-S controller was installed correctly as described in
chapter 9 there should this window appear:

L Joe| Select the motion controller
Program Run Alt-1_| MDI A2 ToolPath Aitd | Offsets Aits | Settings Ait6 | Diagnostics Ait7 | Mil->G15 G80 G17 G40 G20 GA0 G94 G54 G49 G99 GB4 GI7 type —_ ”CSMIO IP/P CS_Lab S.C.”
= e scale - L - - -
ES +0.0001) - cdiZR and fill in the check box: , Don’t ask
& +0.000 | -
= o me again”, so the Mach3 program
\ifzj +0'400J +1_.000( . . . . . .
Motion Control Hardwara Plugin sensed!! n thls Conflguratlon prOf”e Wl”
firivsssinitiritobor it ~ always use the CSMIO/IP-S control-
{ NomalbmierporOpernoe, —1| ler. Confirm your selection with

File:| No File Loaded & CSMIO_IP/P_CS-Lab_s.c. d F
-  No Device “Toolpath Mode Follow ”o K”
Edit G-Code. " No Device m .
Recent File " No Device FRO % RO %

- _ Load G.Code_| I Dont ask me this again oo |3 L
<Spe> :
% ket | | 6.00 1
Stoy Line __ Flood CtrlE_ | :
Als _Run From Here | e e - cor
wnfrom tore | [Bet] (o e | | neam a0 g | Sov ol
etum

—

Safe Z.| _Qniof ’ ;

ency Mode Active..... 7 it Eiassed SERONI00K RRe=HE 0.00 J Spindle Speed
ol

GCodes |_M-Codes | +0.00 |_segomorrcuias ] § untsiey 0.00
P E:)MojaFrezarka_400x250_CSMIO_IP

4] No Shuttle Detected of type selected

Before you start the configuration of the other parameters, you can verify if the communication
with the controller is correct. Click on the ,Plugin Control” top menu and select the
,CSMIO_IP_P_plugin” position.
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CSMIO-1P P diagnostc window ©2010 €5 Lab s.. os The diagnostic window of the CSMIO/IP-S
E:I"'l CSLAB ;. -

EIectromcLaboratory

ler will appear and you will see ,Connection status”

light. If the light is green it means that the software is

Generalirfo | Dighal 10 | Anslog 10 | Bxpansion modes | . . .
internal st courers Connectiznino / installed correctly and the communication between
fads 0 Axis 3 P address Connectionpbus i
0 0 19216810128 = the Mach3 program and CSMIOQ/IP-S controller is also
Axis 1 Axis 4
J Frorlar- 21 Intemal veltage S5V correct.
Bxis 2 Axis 5
0 0 2462V 507V
Trajectory buffer CSMIO-IP CPU temperature
1 364°C

Firmware: CSMIO/IP-S ¥1.07 / FPGA ver, 1,10

If during launching the Mach3 program, the ,,CSMIO/IP-S connection” win-  |&msemes

Manual IP connection mode:

dow will appear, and the , Connection status” light in the diagnostic win- & CCamnac o manualy ottt

dow flashes red, it means that the CSMIO/IP-S was not found in the net- e
work. In that case, check some possible reasons: =

e The Ethernet cable must be connected to the device before
turning on the power. If it was not — quit the Mach3 program and turn the CSMIO/IP-S
power off, connect the Ethernet cable, wait 10 seconds and launch the Mach3 program
again.

e If the CSMIOQ/IP-S is connected directly to the PC, verify if the network settings are cor-
rect — described in chapter 7. Quit the Mach3 program, verify the setting and change if
necessary, then launch the program again.

o If at least 10 seconds have not passed since turning on the device power until Mach3
launching — then quit the program and launch it again.

e You can try to use a different network cable.

If these tips did not help and there is still no connection, you should contact your distributor or the
CS-Lab company.

10.3 Configuration of axes used in the machine

Enino Configuration...Port & Pin & At the beginning, you should activate support of the
Pott Setup and Awis Selection  Motor Outputs ] Input Signals | Output Signals | Encoder/MPG's | Spindle Setup | Ml Options | R . R
i oo [ [ [riomn [ [ oo axis, which you are going to use. Select the
X < 2 . ¥ ¥ . . . . .
L 7 — ‘ ,Port and Pins” position from the ,Config” menu, and
K?: . : N L : next go to the ,Motor Outputs” tab.

// x ; x L ) Select the axes, we are using by clicking on ,,Enabled” -

C Axis 4 o o .4 ® 0 0 . .
P SN ) x  x ) the green ticks will appear next to them.

o [ ]|
e Example 1: 3 axis plotter X, Y, Z.
0 Activate the X, Y, Z-axes.
e Example 2: 3 axis plotter + rotary A axis, Y-axis on two drives (slave axis).
0 Activate the X, Y, Z, A axes (the slave axis shouldn’t be activated here).
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10.4 Configuration of the digital input signals

SENHCOOve S Configuration of the input signals is selected in
Port Setup and As Selection | Motor Outputs inpt Signais | Output Signals | Encoder/MPG's | Spindie Setup | Mil Options | _
Signal Enabled [Port = []pinnNumber  [actvetow  [Emuisted [ Hotkey [~ th e n” CO nfl g men ul th e
X4+ 3 10 5 of 13 . oyt .
x ; 5 x x b »,Ports and Pins” position, by selecting the
X Home: 10 1 0
=¥ v ; ¥ E ’ »Input Signals” tab. The list of the standard input
Y Home of 0 2 of 0
Z++ of 10 7 of w 0 1 H 1 10-
= < : ; < x g signals will appear and you can assign these sig
2 Home o 10 3 of L 4 0 .
- : ; ¥ ¥ . 1 nals to the hardware inputs of the CSMIO/IP-S
Pins 10-13 and 15 ars inputs. Only these 5 pin numbers may be used on this screen co ntr0| Ier
Automated Setup of Inputs
oK | [ iy |

Columns explanation:

Name of the column Details

Enabled e Green tick means we use the signal.
e Red X cross means that we do not use the signal and that it
should not be used.

Port # Input port number — for the CSMIO/IP-S it is port no. 10.

Pin Number Pin number, means the CSMIO/IP-S input number, e.g. input no. 14 of the
controller we give here as the pin no. 14.

Active Low Changing the polarity of the signal, it is a choice — whether the signal
should be active at OV or at 24V.

Emulated Signal emulation by keyboard shortcut. In the CSMIO/IP-S controller, only
some signals may be emulated: ,THC On”, ,THC Up”, ,THC Dn” and
,Probe”.

HotKey Keyboard shortcut for the signal emulation.

Detailed description of the signals is available in the documentation on the ArtSoft® website:
www.machsupport.com, below we present short description of the most important of them.

Signal sign Description
X++, Y++, Z++, A++, B++, C++  Signals of hardware positive limits. The machine stops immediately
when one of the signals becomes active.
X--, Y--, Z--, A--, B--, C-- Signals of hardware negative limits. The machine stops immediate-
ly when one of the signals becomes active.
X Home, Y Home, Z Home, Signals of axis homing.
A Home, B Home, C Home

INPUT1 - INPUT4 Input signals for general use. They can be used e.g. in the Visual-
Basic® scripts.

Probe Signals of the measurement probe, e.g. tool length measurement
sensor.

Index The spindle index for the rotational/threading speed measurement.

Limit Ovrd Motion forcing, if one of the LIMITS signals is active. It is useful to

let to ride off from the limit switch. If we are using the Auto Limit
Override function — this signal is useless.

EStop The emergency stop. You should pay special attention to set this
signal correctly and test its function.
THCOn For the plasma cutters. During the plasma cutting the machine
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stops automatically, when this signal becomes inactive.

THC Up For the plasma cutters. Signal of automatic torch high control, the
active state causes the Z-axis raising.

THC Down For the plasma cutters. Signal of the automatic torch high control,
the active state causes the Z-axis lowering.

OEM Trig 1-15 Using these signals, you can e.g. start the program using a button

on the machines desktop.
JOG X++, JOG Y++,JOG Z++, Signals that allows for the movement of each axis in the manual

JOG A++ mode (movement in the positive direction).
JOG X--, JOG Y--, JOG Z--, Signals that allows for the movement of each axis in the manual
JOG A-- mode (movement in the negative direction).
O If you are not sure on WhICh |nput in the CSMIO/'P'S is CSMIO-IP-P™ diagnostic window © 2010 CS-Lab s.c. [BE=]
one of the signals connected, then you can open the diagnos- ("l CSLAB.
Electronicla oratory

tic window from the ,Plugin Control/CSMIO_IP_P_plugin”

Generalinfo Digtal 10 | Anaiog 10 | Extemal modues info

menu, go to the ,Digital 10” tab and in the ,Digital inputs” .

area there is a preview of all controller inputs state. Then just | *eessssssssREaee
e.g. while pressing the SW limit switch look at the screen, and e

[ 0]t 0 0
see, which input changed its state. You can also watch the /
LEDs located on the controller.

— spans:::l\by
Firmware: CSMIO/IP-S V1.05 / FPGA ver. 1.10
P — o —=m After the configuration of all input signals it's worth

e wmnmscone wmone | cone waoma | =mioz | to check, whether it has been done correctly. To do
._ﬁjE:::: ggg% +166 0200 - +166 9290 - +0.0000 - +0.0000 4500220

AT10070 - +71.0070 - +0.0000

o TEidng 1 oo - imsel | e s “»e | so, close the configuration window, approving with
_mu_apns*ib'imoﬁ = w0 - 0000 - <0000 '13?32933 . ' -
Cai R ol »,OK” and then go to the ,Diagnostics” screen (top
| E s - T et . )

[A— i gg mmmmmm semwes | putton bar in the Mach3 program window).

BendedSps 000  Input Signals current State @xternal
Buffer Load 0 9% H Eiogs M Eiogre [ Elogze [ Eoga .
%IF“":"EW(“EE"E_.,,%, Under the ,Input Signals current State”, there are

Hne mlluzmm:

B s . . .
= E%Eﬁﬁﬁ.ﬁﬁ controls, which show current state of the input sig-
.Lmnov B rorch on B Torch e B Torch On
B Emergenc;

ot et St nals of the Mach3 program. Now you can press the

W Enavie s [ Enstie 2 [l Enavie 3 [ Enatie 4
M Enatic 5 Ml Enable 6

B momemoncmones | €Mergency stop button, the ,,Emergency” LED

M cuputs B Oulputs I Digtae

EHES should start flashing. The same way you can check

other signals, e.g. pressing manually the limit and
homing switches etc.

@Check carefully the E-STOP signal working before you precede further installation. Very important is
the possibility to stop the machine immediately, especially during the first run and configuration!

In the CSMIO/IP-S controller, there was additionally implemented fault signals support (FAULT) from
the servo drives. Details in the ,,CSMIO/IP-S special functions configuration” chapter.
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6 Since the CSMIO/IP-S v1.07 software [crenissecmismn

6205621 C: ‘

version there is a possibility to give the (r ey P { [
same input PIN as LIMIT or HOME. You riig e —
680 )se WatchDogs
should turn off the ,Home Sw. Safety” |-. e
option in the ,General Config” window of | % PR e | e EW

of Mavement
Gxy Cvz Cxz I~ NoFRO on Oueue

the Mach3 program. With the turned off

i T Ine.

i

»,Home Sw. Safety” option, during the | “wee= ,,: Prneie
. . MIVU‘ST::::MW Command EE;‘ I~ Riot 360 rallover
LIMIT signals are not monitored. e G0 Cammrean
Conpon 1 Bacste GED ibesos (L olalord SotLinks s DRD Fiopotos
@ gBit1Stp " 7Bit2:Stop E“"“””““Wm Screen C T
G =i o5 I” Hifies Soreens ¥ Optional Offset Save
{r J—— o A |
Tgigs:rfs“pvg‘gul:n;:v?:;\il:znag‘hv\\ae[éza Positior 10 {0.0001 ' Flash Erars and comments. I Copy G54 hom G59.253 on startup
T
10.5 Configuration of digital output signals
Ergine Confguration.. bt & ins © Digital outputs are used for tasks such as e.g. switching
Port Setup and Ads Selection | Motor Outputs | Input Signals ~ Ouijionals |gmde(/Mprs| Spindie Setup | il Options |
= lr//"l F—r the spindle/torch, switching/releasing the brakes of
= ':’ : ; ':' electromagnetic motors, cooling, solenoids valves
- E : : E switching, etc.
o ’:' . ; ':' Outputs configuration is almost the same as the inputs
Output #3 1 0
o P\nsZ—:k 14,16, and 175;9\”\4 pins. No vlh:w\ numbers should be:ed M configu ratio n .
oK Aol Zastosuj

Columns explanation:

Green tick means we use the signal.

e Red X cross means that we do not use the signal and that it

should not be used.

Input port number — for the CSMIO/IP-S it’s port no. 10.
Pin number, means the CSMIO/IP-S output number, e.g. output no. 5 of
the controller we give here as the pin no. 5.
Changing the polarity of the signal, it is a choice — whether the signal
should be active at OV or at 24V.

Detailed description of the signals is available in the documentation on the ArtSoft® website:
www.machsupport.com, below we present short description of the most important of them.

ENABLE1-6 Signals of axis switching. They can be used e.g. as signals switching
the ServoON in the servo drives. For used axes (section 10.3), the
signals pass active state after pressing the RESET on the Mach
screen. If Mach goes stop state, the signals are turned off.

OUTPUT1-20 Universal outputs. They can be used to control the spindle, cooling
and level of VisualBasic scripts.
Current Hi/Low Current limit output for stepper motors. If axes of the machine are

in standby mode, there is no need to supply the stepper motors
with full current. This signal becomes active, when any axis is not
moving. Current limit lets to reduce energy consumption and mo-
tors heating up — the same lengthening its life. Unfortunately,
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many controllers of the stepper motors do not have correct input
to connect this signal.

G Again, during the system startup the diagnostic window (Erramecaarennemme BEx]
from the “Plugin Control” menu may be helpful. In the ,,Digi- [5': CSLAB . :

ElectronicLaboratory

tal 10” tab, you can view the current output signals state and

Generalinfo Digtal 10 | Anaiog 10 | Extemal modues info

assess if any problems result from the wrong configurationor | ... ohldo
from the incorrect electrical connection. T T T TS
X

[ Digital inputs

012345675 9 1010213141516 17 181920212223 24 25 26 27 28 28 30 31

Firmuare: CSMIO/IP-5 V1.05 / FPGA ver. 1.10
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10.6 Configuration of spindle and cooling controlling

Engine Configuration... Ports & Pins
Port Setup and Axis Selection | Motor Outputs | Input Signals | Output Signals | Encoder/MPG's  Spindie Setup. | Wil Options |
Relay Conirol Mator Cortrol Special Functions
I™ Disable Spindie Relays ™ Use Spinde Motor Outpt| | [~ Use Spindie Feedback in Syne Modes
Clockwise (W3) Oupitst [T ; ™ Closed Loop Spindle Cortrol
CEWMY)  Oupe# [T Pfozs | I b3
Qutput Signal #5 16 I~ Spindle Speed A
P ar PWMBase Freq ’57 pindle Speed Averaging

Flood Mist Cortrol

Minimum PWM [0 %

¥ Disable Food Mt reiars Dy
Mg M7Owpw# [¢ [0 Generl Parsmeters
Flood M Output # YZ CWDaySinUP [T Secon
Output Signal #s, COW Delay Spin UP 1 gzcon

MadBus Spindie - Use Step/Dir as well— | CW Delay Spind DOWN  [1™ " gacon
|¥ Enabled  Reg [B4  64-127| CCW Delay Spin DOWN [1 Seconc
Max ADC Court [4095 I™ Immediate Relay off before delay

e.
I~ Torch Vokts Control
I~ Torch Auto Off

First of all, you must configure the output signals. To do this select from the menu the ,Con-
fig/Ports and Pins” position and go to the ,Spindle setup” tab. In the ,Relay control” group set the
Mach output signals numbers (those are not the numbers of CSMIO/IP outputs, see previous section
about output signals configuration). Here you can choose the OUTPUT1-6 signals. It should be taken
into account during electrical diagram designing. Two choices are given: for the right revs (M3) and
left revs (M4). We must of course uncheck the ,Disable Spindle Relays” box that means no support
for the spindle switching.

In the ,Flood Mist Control” group placed below, we configure in the same way the cooling
switching. Here you can also give the OUTPUT1-6 signals. If we want to use the control function of
cooling switching, we must uncheck the ,Disable Flood/Mist Relays” box. Two cooling modes are
possible: fog (M7) and stream (M8). For each mode, we give the correct output signal. You can also
give for both modes the same signal, so then it will be switched with both the M7 and M8 command
from the G-Code. Additionally in the ,Delay” area, you can also set the delay, which is expected after
cooling switching, before the working process begun.

In addition, important parameters are time delay settings while switching on and off the spindle.
In particular, the high-revs spindles need a little time after switching to speed up to the required
speed. In the ,General Parameters” group, we can define independently the acceleration and decele-
ration time for the right and left revs.

CW Delay Spin UP Acceleration time for right revs
CCW Delay Spin UP Acceleration time for left revs
CW Delay Spin DOWN Deceleration time for right revs
CCW Delay Spin DOWN  Deceleration time for left revs

The last things we configure in the ,,Ports and Pins” window are parameters related with controlling
of the rotational speed through the digital input of CSMIO/IP-S. In the ,ModBus Spindle — use
step/dir as well” group we select the ,Enabled” area, in the ,,Reg” box enter the 64 value, and in the
,Max ADC count” — 4095.

Now you can close the configuration window ,,Port and Pins”, click ,,Apply” and ,, OK.”

For correct control of the revs you have to specify what range of the [Fimsee N
revs our spindle has (taking into account the inverter settings and e \‘ ,7“ =

eventually the ratio). Select the , Config/Spindle Pulleys..” menu posi- | "= /1 ’ ‘
tion. If we use one ratio then enter ,,Min” and ,,Max” revs. Approve it
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[E CS-Lab CSMIO-IP/P configuration 8=

Servodive fault signals | Ovemde sources {Spnde | Specil functions | HW Siave ass |

with ,,0K.” ]
e

Last thing related with revs controlling is the choice of analog output, e

which will be used. Select from the menu the ,,Config/Config Plugins”, o
puisestey [ 1000000

and next in the window click the ,,CONFIG” next to the ,,CSMIO/IP”. Go

i 4 i i " ” == =]

to the ,,Spindle” tab, in the ,Spindle DAC” group, select ,,Enable” and on

the ,Select Analog Output” list select the analog output.

Again, during the startup the diagnostic window may be help- [GisFr s snnewbee B

ful. In the ,,Analog 10” tab, you can view the current voltages on @ CSLAB.. — SSLugeele=
the analog inputs and outputs. When we configure the spindle, | cwwiomn o cmmon)

then in the MDI tab you can enter e.g. M3 (enter), S2000 (en- wwm \ &
ter). It should cause the spindle switching on (right revs) and | : :“ s

the revs setting: 2000 rpm. In the diagnostic window, you can S | o — 5
see switched digital outputs and the voltage on analog output. " o % i

Frmware: CSMIO/IP-S V1.07 FPGA ver. 1.10

Check carefully the inverter settings before switching the spindle, incorrect configuration may cause
permanent damage of the spindle, which the warranty does not cover.

Pay attention if the left/right revs are switched correctly — starting the work with incorrect revs direc-
tory may cause tool damage.
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10.7 Configuration of the resolution, speed and acceleration of the axes

Before starting the work, it is necessary to set cor-  [HetrTuningandsetup
rectly the resolution (called scaling) of the axis and to o =B OTOR MOt o
set their max. speed and accelerations -in the Mach3 ;
program - ,Config/Motor Tuning” menu. In the win- _g
dow, first select the axis you want to configure, next ;
enter the parameters and click on ,SAVE AXIS SET- R T
TINGS”. Now you can select and set the next axis. If we ’J e o ao
forget to click on ,SAVE AXIS SETTINGS” all entered | = [ s = [+ o ||

changes will not be saved.
For the correct axis scaling you must know how many steps falls on a unit (millimeter, inch or

degree).
To understand how to calculate it, look at the example below:

e The line axis is powered by the servomotor with 10000 rpm encoder.

e The servo drive is configured without the multiplier and electronic gear, so the 10000 STEP

pulses cause a 1 rev of the motor.

e To transfer the drive there was used a ball screw - pitch 10mm.

o No ratio between the motor and the screw.

Per motor rev there is 10000 pulses and feed rate - 10mm. Dividing this value 10000p/10mm we get
the 1000p/mm value, which we enter into the ,,Steps Per” box in the configuration window.

In the ,Velocity”, we set the axis speed. If we are using the millimeters as an unit then the speed
is shown in mm/min, if we use degrees - degree/min, if inch - inch/min. The max. speed value is very
individual it depends what motors, drives etc. were used. For the first tests, we recommend entering
relatively small value e.g. 2000mm/min, in case something went wrong, we would always have
enough time to press the emergency stop E-STOP.

In the , Acceleration” area, we define the acceleration for the axis. At the beginning, we recom-
mend to enter something about 500mm/s. Later you can set this parameter experimentally by as-
sessing the machine working.

Remember that after finished edition for each axis you should click on ,,SAVE AXIS SETTINGS”. Do the
configuration in the following order:

Open the ,Motor Tuning” window ->Select the axis (,Axis Selection”) —>Enter the parame-
ters=>”SAVE AXIS SETTINGS” = Select the next axis>etc. Click ,0K” and close the window.

,Step pulse” and ,,dir pulse” areas do not matter for CSMIO/IP-S. They are used to control via the LPT
port and they define the width and the STEP/DIR pulse time. The CSMIO/IP-S controller provides the
signal with the 50% fulfillment and STEP to DIR delay (10 us), which is the most optimal variant.
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Due to connecting the STEP/DIR signals to the drive (both servo and stepper drives) pay atten-

& tion which STEP's edge is active. The active edge in the drive is the falling edge — namely STEP signal

change: logic “1” (5V) to logic “0” (0V). While connecting the controller— e.g. for the M542 stepper

motor you should connect the PUL+ signal to the 5V power and CSMIO/IP-S STEP output to the PUL-

of the drive. This way — switching on the optocoupler in the M542 will be followed by the falling edge

of the CSMIOQ/IP-S STEP signal. If the connection is incorrect, 1 step will be lost during every direction
change. After a long work, it may accumulate large position error.

10.8 Configuration of motion directions, homing and software limits.

When the axes are scaled and set, it is impor-  [iotor Home/softtimits
tant to Set correCt direCtions' USEfUI funCtion is Axis Reversed |SUftMax |SUftEI\4n\:‘ESa’:l:;\‘s:ﬁpeum:meoff. |HDmeNEg |AutuZerD |5pEEd% |
. o . . . . X . 465.00 0.00 0.00 0.0000 . 4 20
possibility to indicate the software limits - the || ¥ o hw  be han X €

. H z o 0.00 413000 |0.00 0.0000 of of 2
maChIne Worklng range A = 100.00 -100.00 (0.0 0.0000 4 of 0
Select from the menu the ,Con- |[ X |ww |wow o jown (W 4 0
C . 100.00 -100.00 0.00 0.0000 . 4 20
fig/Homing/Limits” position. In the WINdOW, We | e mcmoncoonace
have the configuration parameters for each axis: - | - O
'S il C—
Column name Description
Reversed Switching on or off this box, you cause direction change of axis motion.
Soft Max Maximum range of motion in positive direction
Soft Min Maximum range of motion in negative direction
Slow Zone In the CSMIO/IP-S, this box is unused. In the LPT, it is used to define the

section for braking near to the end of working range. CSMIO/IP-S control-
ler automatically calculates the braking distance including defined for the
axis acceleration. Best way is to enter 0 in this box.

Home Off. Starting software v1.07 version —if the switch is placed at any other posi-
tion than at the extreme end the distance can be entered in the Home
Off . This tells Mach3 to set the Machine Coordinate for the axis to this
value instead of zero.

Home Neg Normally the homed axis is in negative direction. Z-axis however is usually
homed to the top, and move-down is usually motion in negative direc-
tion. Therefore, you have to home the Z-axis in positive direction. Home
Neg is to choose homing direction.

Auto Zero This area is not used on the CSMIO/IP-S controller. After homing — the
axis is always zero.
Speed % Homing speed. It is shown as percent of maximum speed defined in

the,,Motor Tuning”. For the first tests we recommend 10%.

Attention! — you can switch the software limits on and off. If they are switched off, the program
& cannot control the working area overrun. The only securities are the hardware LIMIT switches.
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| eoseam mum e | 101 a8z oupatn i | omsts s | setings ans | disgnosics A7 | Wit 615 1 G617 540 G20 Go0 84 G5 548 G G54 GaT

G If the software limits option is set (,Soft Eersiesvenrey -

Limit” on the Mach main screen), the
CSMIOQ/IP-S controller does not let for any
move if axes of the machine are not homed.
The current status of the function is shown

with the green light around the ,Soft Limit”
button.

1 SafeZ | oniom K =
t.... Emergency Mod Zinnpn | oo e oSO in Spindle Speed
GCodes | MCodes |  +0.000

ReConfiguration Estop P INaszaMFG40x25_CSMIO_IP

10.9 Additional configuration functions in the plug-in window

The configuration window of the plug-in is switched by the ,Config/Config Plugins” menu posi-
tion, click the ,,CONFIG” next to the CSMIO/IP. Below you find the description of the options in each
tab.

10.9.1 The Servo drive fault signals tab - servo drives fault signals

The CSMIO/IP-S controller has a possibility of autonomous |G e o e conmuraton AEx)
. . . . Servodiv faut signals | Qvemde sources | Spindle | Special functions | HI Sleve aus
reaction to the fault signals from the servo drives. The drive B
ive X Fault ~Servodrive A Fault
may generate a fault e.g. in case of overload or when the posi- FEmbed g || Embled  puipn
. . ¥ Negated In 13 =| | | Megated In 0 -
tion error exceeds the allowable tolerance. For any axis we can e —
H H ” [~ Enabled Input pin: ™ Enabled Input pin:
select if that signal should be supported — ,Enabled” area. The ot ol P s o]
,Negated” specifies that the signal is active in the low status. 2Pt Pt
. o i [~ Enabled Input pin: I” Enabled Input pin:
The ,Input Pin” specifies the input number on the CSMIO/IP-S A e L |
controller. If the fault signal will appear the CSMIO/IP-S stops
g pp / p N=x)

all axis within 0,0005s. It's worth to configure in the servo
drives the dynamic brake function, which will reduce the distance that the axis move with the power
if inertia.

CS-Lab s.c. —CNC CSMIO/IP-S Controller Page 54




10.9.2 Override sources tab, selection of the source of the feed correction speed and
spindle revs
The Mach3 program allows you to change the [eiswiesism ey e

Fie Confy_Puncion Cijs_Vew W Opersto PhginConil_He

feed rate and rotational speed of the spindle dur-
ing the work. Normally it is made by two sliders on
the main screen. If the machine is equipped in
additional desktop with the buttons etc., using the
CSMIO/IP-S controller you can control the feed |

rate and spindle rotations by the potentiometers — ﬁi:

connected to the analog inputs. In the , Override

sources” tab of the plug-in you can configure — if 7 = 'M =

i Z Inhiot
G.Codes | MCodes| +0.000

the speed control should be done by the Mach |= T T e

screen or by the analog inputs. If so, which one? :
,Feed rate override” refers to the feed rate, and the ,Spindle speed override” refers to the spin-

dle revs. An available options: @csmcsmo,.wmmgmﬁaln BEX]
Servodrive fault signals  Overide sources | Spindle | Special functions | HW Siave axis 1
e Mach/Other — controlling from the Mach window o
e AINO-3 number of analog input in the CSMIO/IP LSZ;“T‘”_,
Save Cancel

10.9.3 The Spindle tab, selection of the analog output that controls the spindle revs
In the tab, you should define the analog output number for the |[EStsSHomr o B %]

anals | {Spinde | spe | HW Save is |

[~ Spindle DAC

spindle revs controlling and whether this output should be used (see

¥ Enable

Select analog output

the 10.6 section about the spindle configuration). pors ]
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10.9.4 Special functions tab, configuration of the special outputs HVEnable and ServoRe-

set.
In some systems, the high voltage on some components  [Eicsias cono i configuration BEx
. . _ . Servodiive fault signals | Overide sources | Spindle | Spedial funclions | HW Save s |
is turned off in case of E-STOP pressing or when error occurs e AT ot s
such as e.g. LIMIT or FAULT from the servo drive. It is usually W Encbled  Ouputpin: = T
. I™ Hegated oz  ~
made by the contactor. To control this contactor you can use et
—
one of the output signals ,ENABLE1-6” in the Mach. The dis- W Embled  Ouputpin
I™ Hegated o1~

advantage in this solution is some time delay. If this output is
going to be controlled autonomously and immediately — you
can define any CSMIO/IP-S digital output as the HVEnable.
Another issue is the RESET signal for the servo drives. If _ see | Cand |
e.g. as a result of overload or collision any of the drives will
turn off, the machine will stop (if the FAULT signals were configured correctly). Mach3 program does
not support the RESET signal of the servo drives. For this purpose in the CSMIO/IP-S you can define
the digital output as a ,Servo drive RESET”. After pressing RESET in the Mach, the signal is activated
for about 1 second and then goes inactive.

Z|

Both solutions are configured the same way:
e Enabled - switching the function on/off.
e Negated —selecting it causes that the active state on the output will be ,,0”.
e  OQOutput Pin — CSMIO/IP output number

The ,,GMove smoother” option will be used in future versions of the CSMIO/IP software and will
cause the speed profile smoothing to the delicate “S” shape, which will cause in even better smooth-

ness of the move.
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10.9.5 HW Slave Axis - autonomous support settings.
In the large machines are often used two motors to sup-  [E csiab csiio-pip configuration BEX

Servodive faut signals | Ovenide saurces | Spindie | Specil functions | IV Siave &t |

port a single axis — one on each side. Although in the Mach3

Iuis X slave config Axis Y slave config fais Z slave config

program - ,Config” menu — is a position to configure the slave | «..c Sined s Sarod odo
[Disabled =] | | [Dsabled | | | [Disabled =

axes — the autonomous support for the function was used, to
mode: mode: mode:

increase the reliability level. The slave axis settings are kept in Foooretn =] | | Fecarstion =] || [losomaion =]

the controller flash memory, what prevents from data losing in

Slave correction: Slave correction Slave correction:

case of e.g. your PC hard disk failure. oo jloon s oo e
Some users make the slave axis by linking the STEP/Dir

. . . Save Cancel

signals of two drives and connecting them to one channel of A

the controller or they use the slave axis function, which is available in some servodrives.

The slave axis making through the CSMIO/IP-S has a significant advantage — available function of
machine geometry correction. It is more specifically described in the addition ,Slave axis configura-
tion example”. In brief — for each X, Y, Z-axis you can define one slave axis. The slave axes can be A, B
and C. The following parameters are available:

e Slaved Axis — selection of the axis which will be slaved to X, Y or Z (depending on where
we are making the settings)
e Mode - slave axis work status
0 ,No correction” — mode without machine geometry correction — the axes all the
time works as connected
0 ,Read index diff.” — this mode is used to preliminary specify the difference of
homing posit ion for master and slave axes. It is very helpful and it is good to
turn it on o do the homing before we set the correction mode.
0 ,Slave correction” — mode with geometry correction. In this mode, during hom-
ing, the axes for a moment work independently.
e Slave correction — in this area enter the difference of homing position between slave
and master axes.

O If you want to use the slave axis function — read the addition ,,Slave axis configuration example”.

CS-Lab Company made every effort to ensure the reliability of the CSMIO / IP-S controller. How-
& ever, the company does not take any responsibility for any mechanics damage as a result of wrong
configuration and any eventual failure or software errors of CSMIO PLC / IP-S controller.

We strongly discourage making the slave axis on the stepper motors. The stepper motors don’t
have the feedback and it’s easy to damage the machine mechanics, e.g. when one of the motors
seizured and the other was still working.
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10.10 Selection of inch/mm units
Selection of the units by which the axes in ,,Motor Tuning” are scaled is set in

Set Default Units for Se...

the ,,Config/Select Native Units” menu position. Select the unit in the window and
close , OK”.

Units for Motar Setup Dialog

 Mh's " Inches

10.11 Parameters in the window General Config.

In the ,,Config/General Config” menu, you find basic configuration parameters of Mach3. Many
of them don’t need any modifications, but some of them it's worth to change. In the picture below,
you can see the table with the most important (in our opinion) parameters and a short description of

each one.

General Logic Configuration

G20,G21 Control
I Lock DRO's to setup units
Tool Change
¢ Ignore Tool Change
(" Stop Spindle. ‘Wait for Cycls Start
Angular Propertiss
Unchecked for Linear
IV Aduis is Angular
V¥ B-fais is Angular
¥ Cotodis is Angular
Pam End or M30 or Rewind
I Turn off all outputs
I E-Stop the system
¥ Perform GI2.1
I Remove Toal Dffset
I¥ Radius Comp Off
v Turn OFf Spindle

MO1 Control
Iv Stap on M1 Cammand

Serial Output

ComPort # [77 BaudRate |9500

* BBit15top ¢ 7Bit 2-5top

Program S afety

Editor Shuitle Wheel Setting
GCode Editar Browse Shuttle Accel,
[Vw/indows\Notepad exe [0:25 Seconds
Startup Modals General Configuration

™ Use Init Sting on ALL "Resets”

Initialization Sting

Motion Mode
% Constant Velocity ¢ Exact Stop
Distance Mode 1) Mode

+ Absolute (" Inc O Absolute % Inc

Active Plane of Movement
& wy vz xRz

Jog Increments in Cycle Mode

Position 1 |1
0.1
0.0

0.001

Use 393t oo

indicate @
Continous Jog !
selection. |01
o

[~ Zis 280 on Output #6

I~ Home Sw. Safety
Lookihead [500  Lines

I™" Ignore M calls while loading
I~ M3- Execute after Black

I~ LDP Pendent Control

I Run Macio Pump

I ChargePump On in EStop

I¥ Persistent Jog Mode.

I FeedDverRide Persist

[~ No Spstem Menu in Mach3
[~ Use Key Clicks

I~ Home Slave with Master Axis
I Include TLO in Z from G31
I Lock Rapid FRO to Feed FRO
Fotatianal

I™ Aot 360 rollover

I Ang Shoit Rot on GO

[V Rotational Soft Limits

Scieen Control
™ HiRes Screens
[v Boked DRO's and Graphics

Inputs Signal Debouncing/Maise rsjection

Debaunee Intervat|0
Index Debounce |

# 40us

[~ Disable Gougs/Concavity Checks

I GO4 Dwellin ms

I Use'WatchDogs

I~ Debug This Run

¥ Enhanced Pulsing

I Allow \wWave Files

I Allow Speech

I Set Charge Pump to Skhz - Laser Stndby
™ Use DUTPUT20 as Dwell Trigger

I™ NoFRO on Queve

10 Tum Manual Spindle Incr.
10 Spindle 0V increment

C Contral

I Plasma Mods

I v Dist Tolerance |180 Units

I G100 Adaptive MubsCy

[~ StopC¥onanges> [0 Degees
Avis DRO Properties

I Taol Selections Persistent,
¥ Optional Offset Save
¥ Persistent Dffsets

LRI

oo
Positior 10 |0.0001

I Program Safety Lockout
This disables program trarslation while: the:
Extemal Activation #1 input is activated

¥ Persistent DROs
I Copy G54 from G59.253 on startup

ak

I Auto Screen Enlarge
¥ Flash Errors and comments.

Parameter/group Details
name
Tool Change Configuration of the automatic tool changer. An important issue: even if we do not

have an automatic tool changer but we use the tool measurement sensor - the Auto
Tool Changer should be selected. Otherwise, the Mach3 program will not take into
account the tool length.

Checking the box, we select, if A, B, or C axis works as angular. Unchecked box me-
ans that the axis works as linear.

It means behavior at the end of the program, M30 or REWIND command.

Angular Properties

Pgm end or M30 or
Rewind

Motion Mode Motion mode selection: Constant Velocity or Exact Stop. The Exact Stop mode may
be more precise in some cases but much more slower. Constant Velocity ode is used

in 99% of cases.

1) Mode Data format for circular interpolation. After loading the trajectory, generated with
CAM program, if there are problems with circular interpolation (large circles in the
3D preview), you can try to switch to the ,, Absolute” and then G-Code again.

Active Plane of The default plane for circular interpolation G2/G3. Usually X-Y.

Movement

Jog increments In The default step size.

cycle mode

Home Sw. Safety Homing mode. When this mode is turned off the homing process is less restrictive.

It allows for e.g. homing start when the axis is on HOME switch off. While homing
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also LIMIT signals aren’t taken into account.
With this option selected safe homing is made, LIMITs are all the time taken into
account.

Look Ahead Mach3 makes dynamic trajectory analysis in advance, to adjust motion speed in
every trajectory place. In the ,Look Ahead” area, you can enter number of G-Code
lines, which should be analyzed in advance. Usually 500 value is enough for the
motion smoothness even while making dynamic and fast programs.

Run Macro Pump When this option is selected in the catalogue with VisualBasic scripts you can create
a file macropump.mis, it contains macro, which will be called out cyclically several
times per second.

Home slave with The intention of Mach’s creators is an option, which switch on/off slave axis and

master axis master axis homing. In the CSMIO/IP-S controller, the slave axis is always homed
with master axis.

G04 Dwell in ms With this option selected the delay for G04 is count in milliseconds. It is useful when
you need precise delay e.g. in plasma cutters.

Use watchdogs Do not use — this function should theoretically ,,watch” various modules of the pro-

gram and in case switch the emergency STOP. In practice, it doesn’t work properly
and may cause problems. In the CSMIO/IP-S software, there are special algorithms,
which autonomously monitor the communication and whole controlling system

work.

CV Control Parameters for the mode of working with constant speed — Constant Velocity. It is
rather for advanced users. In case of any doubts, it is better to uncheck all boxes in
that group.

Rotational Parameters in this group relate to the angular axes (rotary). ,,Rot 360 rollover” de-

cides if there should be rollover after crossing 360 degrees. , Rotational soft limit”
parameter decides if for the rotary axes should be soft limit switches taken into

account.

Enhanced pulsing This parameter improves generation of STEP signal in the LPT controlling. Does not
matter with CSMI0O/IP-S.

Screen control Selection in this group of parameters , Hi-Res screens” and ,Auto screen enlarge”

causes enlarging of the Mach screen to fit its size to the screen resolution.
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11. First tests

11.1 Checking the input signals

’ Mach3 CHC Licensed To: €5-Lab s.c. (Comp) _~ [;,_Il
Before starting the tests in Motion, You Should [ s s s w0 oo ma e
. L. i —— Current Position ~ Machine Coord ~ WorkOffset ~ G92 Offset  Tool Offset abs“fé;z;ﬂ
first check the main input signals, such as: —eadBxms t0000d - oo - __od - 0 - w000 ~ “00000
. _RelZ |l ZPos 45 = 400000 - _ Sa7025 -  ~0oood - +0.0000 ,,'Oi‘l‘li!rl‘gq
e Homing sensors — HOME . e +00000
hetc (@ CFos +00000 = 00000 -  +00000 . 00000 Lﬂggg
.. . _ T e
e Limit switches — LIMIT | s Lommmosasl o spscormion S
e Teonn T Gl mmmssamesss "UseFresency
e Emergency stop — ESTOP e Srls 000 o Sopasmen sme external
Run Buffer Load ,7Q%=E:w~ =E:wqw =E:eqz+ [
—— =l = Ll
; ; s —_ b = II&S Jirin = mfue
After running Mach3, go to ,Diagnostics” tab. s prm e el e e e
In the ,Input signals current state” the input e s
. . M Enavle 1 [l Enable 2 [l Enabie 3 [l Enable 4
signals controls are shown. During the test, W W W e
M ouputs M output6 Ml Digitze
any of the machine’s axes should not be on the NeszaMFG40:05_CSMIO_IP
limit switch or homing sensor. You should ma-

nually, sequentially switch on the HOME sensors and verify if correct controls light up. At the input
signals controls the axes are marked as M1, M2, M3, M4, M5, M6 what corresponds in order to X, Y,
Z, A, B, C. After HOME switches checking you should verify LIMIT switches. Again - manually switch
on the LIMITs on each axis and check on the screen, if correct controls light up. If the control/s lights
up constantly and after switching the LIMIT is off, it means wrong polarization — you must change the
configuration in the ,Ports and pins” window (see previous sections).

If on all axes the HOME and LIMIT sensors works fine, it is time to check again the emergency
stop signal (Emergency). After switching the EStop — the control should flash red light. When you
release it - it should light off.

If everything works correctly, then press RESET on the screen and go to the next section.

If there is no response for the signals, you should check if program (@ smmeuse oEE
communicates correctly with the CSMIO/IP-S controller. In the di- | (531 $8548:  S=iagsmer ‘
agnostics window (from the ,Plugin Control/CSMIO_IP_P_Plugin” | == e msl e |

intganal posibon courters Cornecson ik

el Tl i P adarees Cannaction stata

menu) you can check the connection status. If the control lights are el CERE

i g -0 Inteenial wcffage - 5V
red you can try to quit and run Mach3 again. If it doesn't help see | =~ = 770 e
again the sections about configuration and installation. S et

| Femviare: comioip s w107 FPGA ves. 130
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11.2 Verification of axes scaling and motion directions

First control of the motion should be made at low speed. After pressing
Tab key on the keyboard — the manual feed rate panel should open. In the
»Slow Jog Rate” enter e.g. 10%. It means that the motion will have 10% of the
maximum speed, defined in the Motor Tuning.

For these test the SoftLimit should be switched off. Find the button

on the Mach3 main screen — if there is a green light around it then click this 20.00)
shuttic moce |l Ste
button to switch it off. If necessary press RESET on the main screen, the Mach3 ey

program will be in standby mode. A green light should be around the button\ Saia]

=)

You can control the XY-axes by arrow keys on the keyboard, Z-axis by
,Page Down” and ,Page Up”. You can also use the buttons from the manual
feed rate window.

You should check each axis if:

e Motion direction is changing. If not, it may mean that connection
of DIR Signal to the driver —is wrong.

e Directions aren’t reversed. If so, you should change the axis direction in the , Con-
fig/Homing/Limits” menu.

When all axes have correctly configured directions — you can specify homing directions. For 3-
axis machine XYZ - most common configuration is homing of the XY-axes in the negative direction
and Z- axis in the positive direction. In the , Config/Home/Limits” for Z axis there should be selected
the ,Home Neg”.

Before further tests, you should check scaling of the axes. Best is to use dial gauge or other pre-
cise measurement tool. V4
In the manual feed rate panel set the Jog Mode and step size - 1mm. Cycle Jog Step 1.0000

IJ é ]

,Slow Jog Rate” does not apply to motion in the positional mode (step og Mode E}FIFN%

motion) so the speed is set on the main screen in the ,Feedrate” area.

For this test, you should enter low value e.g. 100mm/min. Now, after

pressing e.g. right arrow on the keyboard the X-axis goes 1mm right. You should RF:%: R?c?
go this way at least 10mm (each axis), verifying with dial gauge the distance ac- ErEc
tually made by axis. The dial gauge should be reset after Imm. If you see clear Feeckats
difference between the positions (requested and actual), it means that that the -Un:jz:vj%‘l

parameter ,Steps Per” in the Motor Tuning window is incorrectly set. You should
go back to the sections about configuration and verify your settings.

O Always approve your settings on the Mach screen by pressing ENTER. Otherwise your changes
will not be saved.
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11.3 HOMING and software limit switches test

11.3.1 First homing

When the axes are scaled correctly and the motion directions are correct —it’s time to make first
machine’s homing. During normal work most comfortable is to use the button of all axes homing
(,Ref All Home” on the main screen). While the tests it’s better to home the axes individual from the
Mach’s Diagnostic screen.

On the Diagnostic screen of Mach3 you will see group of buttons for each axis hom- Ref X
ing. Before you press one be prepared for emergency stop by EStop pressing or Ref Y
@ on the Mach screen. —RefZ |

_RefA |

Every time you press Ref... verify homing of each axis. After correct homing —
the light control next to the button should light green. If the motion while homing is Ref G| [

wrong you can change the configuration in ,,Config/Homing/Limits”.

O If axis homing is correct you can experiment with increasing homing speed in the ,Con-
fig/Homing/Limits”.

11.3.2 SoftLimit switches.
Now you can turn on and check the software limit switches. Click on the ,Jog Mode” in the ma-
nual feed rate panel and set ,,Cont.”. ,Slow Jog Rate” set on e.g. 40%. It's worth to turn on the ma-

chine directions view by pressing ;-. on the Mach’s main screen. Then, in the manual mode go
e.g. with X-axis-5mm before hardware switch limit and write down from the screen - the X coordi-
nate. Repeat this action for all axes.

Open the ,,Config/Homing/Limits” window and enter correct values into SoftMax and SoftMin. For X
and Y axes it is usually SoftMin=0.

Close ,,Homing/Limits”, press @ and do the homing again. Click on , to see the green
light around. You can try and go each axis to the coordinates specified in the SoftMax/SoftMin. The
machine should smoothly brake and shouldn’t cross any border of the working area.

After successful test you can turn the coordinates off by pressing o, .

After parameters change — the controller goes automatically into the emergency stop mode, it is

correct. After configuration change, you should press @ and make all axes homing by pressing
,Ref All Home” on the Mach’s main screen.
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11.4 Test of spindle and cooling.
At this stage, almost all major elements of the system were set and the tool machine is almost
ready to work. One important issue left — spindle test.
Mach should be in the active mode. The quickest way to test

the spindle is MDI mode. In the top bar press MDI. This mode lets
you to manual enter G-Code commands:
e Enter S command, type requested spindle revs e.g.
,52000” — that is 2000 rpm speed. Approve with <en-
ter>.

e Enter M3 command (right revs) and approve with

<enter>. The spindle should start turning right with
requested speed.

e Enter M5 command (stopping) and approve with <enter>. The spindle should stop.

e Enter M4 command (left revs) and approve with <enter>. The spindle should start turn-
ing left with requested speed.

e Stop with M5 command.

e Turn on cooling with M7, turn off - M30.

e Turn on cooling M8, turn off - M30.

It is good to check various values of the revs. If you don’t use the inverter braking resistor it may
turn out that, while braking at high revs speed — the inverter will report an error. Then you will have
to get a resistor or lengthen braking time.

In case of any problems, check again configuration settings and eventually the inverter settings.
Almost always the inverters have various control modes. Without proper configuration, the inverter
will not respond for outside signals.

@ Before switching on the spindle make sure if there is no loose collet. While braking at high revs
speed the tightening nut may unscrew and rotating collet may cause injury risk.
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12. Sample processing step by step
To look closer for the rules of using the machine equipped with the
CSMIO/IP-S control system — here is an example of a simple work. 30.6mm

An example includes the area planning and milling the logo in the
30.6x30.6x48mm size cube made of hard aluminum alloy.

Project and G-Code file generating will be made with popular pro- @~ a8mm T
gram ArtCam®. Logo file has Al format which works very well in the data
transmission between different programs. 5'

Assumptions:
e Planned area will be on 0,2mm depth cylindrical cutter with
an 8mm diameter.
e To set the base will be used a roller made of carbide with 6mm diameter, filed on half of
diameter.
e The logo will be milled by engraving cutter 20 degree/0.6mm — on 0,3mm depth.

12.1 Preparation of project and G-Code files.

We create a new project in the ArtCam program. Enter the e

. . . . . p—
dimension of the cube. In this example, the resolution is not
. . Resolution
very important so you can set it low. i e
0.6 1 1002 x 638 points
Total: 639276 points
o Width () |48
o ity ty, Click in the corners or centre of the
il box above to select the job origin
oK Cancel
Choose location of data

Select the Import Vector Data command in the Art Cam program and in | [izganieersiiei eeedouscetve
the window that pops up — option that will set our logo in the middle of | [ Fesontre s wnathe scatonn tre s i

@f (% Pasition the data in the centre of the AItCAM image

defined area.

Next, we draw an object, which we use to planning the area. It would be good if the object were
larger than our cube, so that the cylindrical cutter will =~ *owv o O& TI3o

go during the work with its whole diameter out of the ' Fe [ e [ ame | vecor | vecoresm | vectrvergng | meir | aiefeamg
material. First, selecting an icon from the Vector tab, draw a rectangle with the same

D Rectangle Creation

size like our cube. In the Width and Height boxes type 48 and 30.6 size. Next click . —
,Create” and ,,Close”. A
Now you must set the object position. Press the right B .
mouse button on it and select ,, Transform Vectors”. @ Transform Vector(s) g&,_.ﬁli i
Select the lower left corner of the object and enter the e
[ Position and Origin E
0,0 position. Then press ,Apply” and ,,Close”. T xfp [—” o
L oo |
K v _cenn | oo
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The newly created object coincides exactly on the position and size with the
working area. Now you should add the mentioned additional enlargement, so that
the milling cutter will go with its whole diameter out of the material — thus we get
a better surface.

We click on our object and select the ,Vectors/Offset” menu position. The
milling cutter diameter is 8mm - we should give it a little supply by entering as an
Offset Distance the 8.5mm value. We are giving the Offset Direction as Outwards —
that is on the outside. Offset corners — irrelevant here. Select - Delete original vec-
tors, because we do not need to save the original object.

At this stage, our project looks like this:

-

ol

-

First, the tool path for planning the surface.

Select the object we create and select the Area Clearance icon from the Tool-
path tab.

In the Finish Depth box, enter the treatment depth, 0.2mm this case. In tole-
ration area, enter 0,01lmm. As practice shows, it is not worth to overdo with the
toleration value. Of course, if you have a high-class mechanics, granite construc-
tion, all is thermally stabilized, and you execute precise jobs — you can set the tole-
ration more detailed.

The Safe Z parameter you can set at 5mm, Home Position at [0, 0, 10]. You
can also select the ,Add Ramping Moves” on default parameters, the result is
smoother entry into the material.

A Offset Vector(s)

| swwhep KIE]
offset Distance 55

Offset Direction

@ = Outwards | Right

B~ inwards /et

@ © Both Sides (Ridge)
Offset Comers.

/R, © Radiused

/f—\\  Chamtered

A © sm

o

¥ Delete original vectors

L[ofeet]

You can now generate the trajectories for the tools.

il 2D Area Clearance

L sShowhe KiFi]
ol Star Depir P
Finish Depth: o2
Atowance: T
Final Tool Alowance: [0
Tolerance: foor
[ ge——— a
sate - B
HomePosition:  X:[0
v
o
43? Tools List
: Al
L=l
Add| Remove

b Undefned
%7 ¥ Add Ramping Moves.
7>, MaxRamp

Angle (A}

_: Max Ramp

Length (L)

q g§‘<| E‘u

T}g Min Ramp

< Longm Lmim [0
m

a5
Ramp Start -
Heant(s)  |!
mm

Setup

&Y Toopath 0 Creste 20 Preview
Hame:  [planowanie_pow|
coicuiate: JIET  Now

Close

e Material
Undefined

CS-Lab s.c. —CNC CSMIO/IP-S Controller Page 65




You should inform the program what kind of tool you use. Below the Tool List click the Add but-
ton. In the tool-base window, click the s

Add Tool, to add a new tool. Enter the | popin  fskomim 0, Dumewnl Ca—
parameters as the picture shows. Some | Teiwee [ sna =~ Stepoan o
parameters like description or diame- | ™™™ mo

ter are obvious. Step-down is @ maxi- | Teoluris = =

mum depth the tool gets. Stepover isa | Pe=tne v =l -

working density. The bigger the densi- | r— :;"dlsfd[;m;m :EE
ty, the generally better surface, but \_‘ Feec Riste (/i) —
here it is also not worth to overdo be- Aot |
cause you can only unnecessarily make e ]

the treatment lasted longer. Feed Rate is a feed on XY surface, and the Plunge Rate means speed
with which the tool will get into the material. Tool Type is a tool shape type. Here the drawing, dis-
played after shape type selecting, is helpful.

In the end press ,,0K”, choose our tool from the list and click Select.

In the Tool List box, in the Area Clearance configuration panel there should our tool appear, now only
press Calculate: Now in the bottom of the panel, in the preview of the working area there should the
calculated tool trajectory appear. We can switch to a 3D view to look closer. It should look something
like this:

Now we record the trajectory, go to the Toolpaths tab and click the '§ icon.

In the record window select so-called postprocessor, thus define e
the output data format suitable for our control system. In the | @Q}u
ArtCam we recommend the ,G-Code Arcs (mm) (*.tap)”. It's % g
basic G-Code format suitable for Mach3 program. When you L

select the format pres ,Save” and save our trajectory as e.g. W -
,planning.tap”. o | S
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Next, generate the tool trajectory for the logo. 2D Area Clearance

Go back to 2D preview, and in the Toolpaths tab panel, next to the last

generated path — uncheck the Show In 2D|3D. Previous trajectory disap- U surtooon: ,33—

Finish Depth:
pears so it will not disrupt our view. Alowance: O
Final Tool Allowance: |0
Now select our logo and again click the Area Clearance lLU icon. We enter Tolerance: 01

the parameters almost the same like before, only the depth is 0.3mm and # Machine Safe:5 mm L

Home Position: XO0YO0ZA10

also uncheck the ,,Add Ramping Moves” —won’t be needed in this case, we -
o graw_20st_0_6mm

. . A
must also define other tool. We proceed like before. Press the Add - below o
the tool list - and Add Tool in the tool base window. The parameters in this Add|_Remove |
. . @ graw_20st_0_6mm A
case look like this. Tool Type: Flat Conical
Diameter. & mm
Edit Tool Side Angle: 20 degrees
Flat Radius: 0.3 mm
Description Igrawjﬂstjﬁmm D Diameter (D) |B.D Stepover: lu_v,_ e
Taol Type |{? Flat Engraving - Half &ngle (&) |200 Stepdown: |1 e
Taal Murber |1 Flat Radiusz [F] ID.3 Feed Rate: ID 5 mimin
o Stepdown |1.D Plunge Rate: IDZ5 mimin
Toal Urits Imm vl Spindle: I]BDDD rp.m
) e Tool Humber: 1
g Ul memn z Flute length (C) GEE T
Hates: Stepover [Size, Z of 24F) IU-3 50 33 @ % Raster  Offset
Spindle Speed (rpm) |1BUUU Raster Angle: "D— T
Feed Rate (m/min] ID.S ™ Independent Finish Depth
Plunge Fiate [mdmin) ID.25 inish Depth 0 mm
ok I Cancel | % " Add Ramping Noves
-'.ﬂ Material Setup |

Undefined

ﬁ Toolpath [¥ Create 2D Preview

You should note that, in the ArtCam program the handle size is its di- — o
ameter, and the dimension of the tip of the tool (F) is its radius. Speed catculate: [JIES  Now |
values in here are quite low but it’s only example, and not “high perfor-
mance ride”, which makes sense only when we do the production orders for a larger number of

units. With so simple, single works it takes more time to prepare the project, place the material and
set the machine than the treatment.
When our tool is entered, you can click Calculate: Now and record the path by clicking on the

=
S icon. Postprocessor should stay the same. Name it e.g. , graw_logo.tap”. 3D preview should look
like this:
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12.2 Preparation of the machine and the Mach program

When files are ready, you only need to place and base the
material. First launch the Mach3 program and make the refer-
ence ride of all axes pressing ,,Ref All Home” button on the
main screen.

Place the material securely, to avoid the risk of its shifting
or breaking during the process.

As it was mentioned at the begin-
ning — to set the material base we are
going to use the carbide roller, filed
precisely on half of diameter. If we use
the tool length measurement, then enter the tool number “1” in the ,Tool”
box in the Mach program and start the measurement by pressing the , Auto

Tool Zero” button.

In the manual feed rate panel set the continuous ride mode and 25% speed. Right away, you can
type the stepper work feeds in the Feed rate box, we will use it in a moment -1000 mm/min.

© Mach CHC Licensed To: €5 ab ».c. (Camp) Cog
G FAC T e o R

Program Runaia | MOIAK2 Toopam and | Omsets ans | sorungs ans | Disgnostics A7 | MI->G15 GO G17 G40 G21 GO0 GB4 G54 G43 GOB G54 GI7

File:JioTie Loacea m“ ey

G-Codes | M-Codes
Z Value - 23976 k&) NaszaliFG40x25_CSMIO_IP

Now use the arrow keys or keys on the machines desktop, reach the left edge of the material. Z-

axis is below the material level.
_shutte mode [Bl - Step Next, change the feed mode for stepper mode and set the step on 0.1mm.

Cycle Jog Step 0.1000
Jog Mode (HENEL__ M| \\/orking with 0.1mm step we get close to the material and then switch on

Cont. Step MPG

0.025mm step — enter that value in the text box and press <en-
ter>. Make the half of the filed roller to contact with the side
surface of the material. If we will try to move the spindle with a
finger to any side — we will be able to do that only to a small ex-
tent. The roller edges won’t let us more. Go by 0.025mm step
until you won’t be able to move the spindle at all — it means that

the material surfaces and the filed roller clung to each other.
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At this point, we can set the material base in the X-axis by clicking ,,Ze-
ro X” button on the Mach screen. Coordinate X on the screen will be reset.
Switch the feed rate mode on continuous one, ,Slow Jog Rate” speed —

e.g. 2% because we are very close to the material and the same way we set

the Y base on the lower edge of the cube. This way of homing seems to be a

little troublesome but with a little practice this can be done very quickly, besides it’s quite precise.
Work is underway on the extension module for CSMIO/IP-S to connect the laser sensor, which in
addition to scanning the 3D surface will enable very fast and precise material homing in the three
axes. CSMIO-SCAN module will be available in the second half of
2011.

When the position is set on the lower edge of the material

then click ,Zero Y”, to reset the Y coordinate at this point.
If we do not use the automatic tool length measurement, setting
the base at this point makes no sense. You should set it if we place
the right tool. However, we
assume that such a sensor is
installed in the machine.

In the Z-axis, we set the
base much like XY, raising the
axis a little higher above the material level, next on the stepper
mode lowering it until the lower roller surface touches the ma-
terial. Now click the ,Zero Z” to reset the Z coordinate at this
point.

The material base is already set so you can place the correct milling cutter — to plan the surface
measure it and to load the trajectory file.
After we placed the tool, we measure it clicking the ,,Auto Tool Zero” button.
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12.3 We begin the work
In Mach program, we select ,File/Load G-Code” menu position or click the ,Load G-Code” but-
ton on the main screen. Select a created earlier file: ,planing.tap”. When the file is loaded, we can
initially set the machine over the material and enter on the MDI screen.
e GO0G53 70 <enter>
e GO X0YO<enter>
The firs command causes the Z axis rises maximum high, the second one is to set the machines
tool XY axes in the earlier defined zero point of the material.

Go to the main screen again and click the ,Cycle Start” button — starting the work.
AT %)

@ Mach3 CNC Licensed To: C5-Lab 5.c. {Comp)
[Fie Conts_ParctionClgs_Vew_Wards_Opmatr_PloginGoned e

Progrom Run a1 | MDI A2 ToolPathAltd | Offsets Alts | Settings AltS | Disgnostics A7 | Mill->G15 G1 G17 G40 G21 G90 GO4 G54 G43 G9I GA4 GIT

Edit G-Code.
Recent File

— Block Dolete | 2 @ -2 -+ @
Sot Hoxs Lingill w1 Optionai stop. |

Flood CulF | ovichangs Pos. RPM ol
[ Dwell] e S-ov 8000

Spindle Speed

NaszaMFG40x25_CSMIO_IP

Below photo taken during the work:

You can change the tool for an engraving cutter and load the
previously generated a second trajectory. Before processing, there is
one important detail. While planning the surface we lowered its level,
the engraving logo would be 0.1mm depth, and not 0.3mm like the
one we had assumed. “This can be easily remedied by reducing the
zero point level about 0.2mm (planned depth). Click on the text box
that displays the current Z position and type on your keyboard "0.2
<enter>.
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After this operation, we can start the work from the second file not forgetting about the mea-
surement after tool change (,,Auto Tool Zero” button).

When the file is loaded, and the tool is measured we can set the axes again over the material
with the MDI like before.

Press ,Cycle Start” and start the process.

@ Mach3 CNC Licensed To: CS-Lab s.c. (Comp)
‘F\\a Config FunctionCfgs View Wizards Operator Plugin Contrel Help

Program Run Alt1 | MDI Al2 ToolPath Alt4 | Offsets AltS | Settings Alt6 | Diagnostics Alt-7 Mill=G15 GO G17 G40 G21 G0 G94 G54 G43 G99 G64 GI7
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Beee Recent File Single BLK AltN_| — Owifiddon | FRO % —
Close G-Code Reverse Run_|m| TOO! (¥ B |Ropiq me— ) 100
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Block Delete | M H w @ & . 9 L
Set Next Line 11 Optionsi Stop | +18.275 FRO
i _Toolchange Pos. |
Line 0 Flood CtilE | Tortenstin i —500.00, RPM ol
AL, Run From Here —funo TeolZeiiil Feedrate
e 500.00 S-ov 80001
G-Codes | M-Codes | +0.000 | oo oworr cxreaiea ] | units/mey 0.00 8000
Histol Clear Too Fast for Pulley_Using Max_

NaszaMFG40x25_CSMIO_IP
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T

Shift 1nn tn Ouerrite o Wnde

Photos below show the workpiece during the process, after work and after removal from the
machine — after gentle sanding with emery paper.
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13. A few practical notes about the Mach3 program and CSMIO/ IP-S
Here are a few tips that can help people unfamiliar with the Mach3 program.

1. Computer keyboard.

a. Do not use a wireless keyboard, sometimes this keyboard record keystroke, but
does not notice releasing it, which can be very dangerous while controlling the
machine.

b. Also —the USB keyboard can behave in unpredictable ways. The USB port is not
resistant to interference therefore, especially on machines with servo drives and
higher power spindles. We definitely not recommend a USB keyboard.

c. The surest solution is the PS2 keyboard or to connect the industrial buttons to
the CSMIO / IP-S digital inputs and define it correctly in the Mach3 program.

2. Remember that writing down the value in any text boxes on the Mach screen - always
confirm it by pressing ENTER.

3. If you are doing CNC programs at high speeds and sometimes the movement loses its
smoothness, check the ,LookAhead” parameter in the "Config / General config". It is re-
sponsible for forward analyzed sections of the trajectory. Set this parameter to 500.

4. 3D trajectory preview on the Mach screen can significantly burden the computer when
the files are large. While the machine runs, do not do operations such as zooming, rota-
tion, etc. For very large files, we recommend to turn of the 3D preview - Diagnostics
screen, click "Toolpath on / off."

5. If the machine has entered the hardware LIMIT switch, you can leave it by switching on
the Settings screen "OveRride Limits" button. It is also convenience to switch "Auto
LimitOverRide" - this will cause that while the raid on SW limit switch the machine will
stop, but you can click RESET and leave the limit switches without any additional opera-
tions.

6. Manual control (JOG).

a. Do not forget that pressing TAB key causes that additional side panel appears,
where you can set speed, continuous or step mode — it makes that controlling
the axes and setting material base precise easier.

b. By pressing the combination of feed rate key (i.e. right arrow) and the SHIFT key,
the movement is on continuous mode with 100% speed - regardless of the cur-
rent settings.

c. By pressing the combination of the feed rate key and CTRL key — the movement
is always on step mode with the speed set in the FEEDRATE area.

7. Mach3 always starts with chosen tool ,,0”, if you use the tools changer and some tool
left in the handle while turning of, after Mach restart, you must enter this tool number
(of Tool Information group on the main screen, the "Tool").
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a. If you do not use the tool changer but you have the automatic tool-length mea-
surement sensor, after starting Mach program always enter “1” in the pole
“Tool”.

8. STOP button on the Mach3 screen stops the machine instantly. With the stepper motors
it may cause motor will fall out from the position, with the servodrives the motors con-
trollers may report an overload error or overstaying error and you will need to re-base
the machine. Recommended way to stop the work is pressing pause first (,Feed Hold"”),
and after it stopped — STOP key.

9. To restart the CNC program from a specified location - set in the G-code window, the
desired position (line), then press "Run From Here" and then "Cycle Start".

10. It is worth to know the basic commands of G-Code. In many situations, a very useful tool
becomes the MDI Mach screen, where you can manually type the commands that are
executed immediately.

11. If you have a tool magazine and/or automatic tool-length measurement sensor, remem-
ber that any manipulation/repositioning / disassembly-HOME based switches can cause
machines absolute zero position shift and then recalibration of the magazine position
and the correction sensor is necessary.

12. If you set the zero point (material base) and you use the automatic tool measurement —
always make the tool measurement first, and then set the zero point. Setting the zero
point with the unmeasured tool causes that the level of processing shifts when we se-
cure another tool and elicit the measurement.

13. PC computer you use to control the machine should be treated like an integral part of
the control system and should not be use to any other tasks. It means that, this comput-
er should have only the operation system, Mach3 program and nothing else (eventually
text editor and file manager such as TotalCommander). For any other tasks such as de-
signing, you should use other computer.

14. On the controlling computer turn of all visual effects of your desktop, screen saver, and
turn the power profile on “always on”.
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14. VisualBasic® macros

On the website: www.cs-lab.eu you can download standard scripts for handling automatic mea-
surement of tool-length and for automatic tool replacement. These are usually the most desirable
functions and make the work easier. For advanced users we invite to learn more about macros,
which provide great opportunities for self-expanding functionality of Mach3 program.

14.1 Automatic tool-length measurement

Automatic tool-length measurement is one of most implemented function, e.g. because me-
chanically it is very easy to do. If high measurement accuracy is required, the
sensor must be a good quality. In the CSMIO/IP-S controller — specialy for
G31 command (used while the measurement) — completely autonomous
movement operation and ultra-fast logic were implemented to assure the
measurement precision at the highest level.

The measurement is made through the following stages:

e Raising the Z axis at the maximum high (absolute zero)

e Driving in the fast mode (GO0) at the XY sensor position.

e Quick exit (GO) by Z-axis to the so-called. safe Z

e Driving down the measurement mode (G31) at "1" speed until receiving the signal from
the sensor.

e Raising the Z-axis by a small value (preparing to more accurate measurement).

e Driving down the measurement mode (G31) at "2"speed, until receiving a signal from
the sensor.

e After finished measurement — raising the Z-axis maximally.

Ll

14.1.1 Configuration

Before starting the script configuration, you should follow these steps:

1. Check the sensor and inputs signals working — go to Diagnostics area and while pushing the
hand sensor observe the M Digitize control light on the screen. The control light should light
up in the moment of pushing the sensor and off after releasing it. In case of any problems go
to 10.4 chapter (inputs signals). The sensor signal in the configuration window is called
“Probe”.

2. Make a reference move of all axes.

3. On the main screen switch the coordinates display mode for machine display (absolute) —

icon w .
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4. Secure the tool in the spindle holder (for the firsts test — the cheapest is the best).

5. On the manual feed mode move to the center of the sensor’s measuring surface. Note the
XY coordinates.

6. On the stepper mode slowly lower the Z axis until the signal from the sensor appears and
note the Z coordinate.

7. Go with Z-axis up to a level you consider safe. A small explanation here - as written above,
while measurement there is rapid slide down to some level by GO command first. You have
to assess to what Z-axis level it can slide down quickly. It depends on the maximum length of
the tools that will be measured. You can also enter "0" as the safe Z and then the
measurement starts from the top position.

8. Move the XY axes to set them somewhere above the working table.

9. Using the stepper mode, slowly slide the tool down to the working table surface and note
the Z coordinate.

10. Turn off the absolute coordinates mode by clicking ;; icon.

When you have noted all necessary data, open the downloaded file toollenght.m1s in any text
editor (e.g. notepad). Then select all using mouse or by pressing "CTRL + A" and copy to clipboard -
"CTRL+C".

In the Mach standard graphical interface, on the main screen there is an "Auto Tool Zero"
button. This button is default defined as eliciting a macro, so there is no need to add a new button in
the graphical editor.

To hook the mentioned above button into our macro, [ e vasd e BEx]

Fle Edt Run Debug BreakPoins

select in the menu: "The operator / Edit Button Script". The | =&/ PIbp =|e X c-

in ZOFFSET. ZTOR_ZROTToM ZGODOWN, ZABS. ZUPFINE. Z_SAFE ~
in ToolLen

n Tool
m SENS_Z, SENS X, SENS_Y, Z_LIFT, Z_PARK. WAX_DTRAVEL
n SFD_FAST, SPD_FINE

EEEE)

"Auto Tool Zero" button and several others should start to

' Conmfiguration paramsters

blink. Click on it and open a Mach3 text editor. s

v rapid nove)

Sometimes there is a single text line, if so - you must delete

e Z position

it, and then press CTRL + V to paste our macro.

Now just enter a few parameters based on the coordinates,

which we noted earlier. All configuration data can be found

End

n . . TR End 1
under the "Configuration parameters" line. T COBLAIN T 4 e net sciemenco |
End If Eedt
If GetOEMLed(809) Then
Message{ "TC ERROR: Z Axis not referenced!" )
If GetOEMLed(825) Then [s]
A m ] D]
Step Into Script (F7) tn1,Colt oM
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Parameter Details
SENS Z [Z coordinate of sensor response] - [Z coordinate of table level].

If you e.g. reaching the table Z=-122.070mm, and sensor gave an active signal at
Z=-110.656mm - the entered value should be 11.414.

Z_SAFE It's parameter describing what height the Z axis can slide down fast (GO). If we have
doubts how long tools will be measured it’s safer to enter,,0".

SENS_X/SENS_Y X and Y position of the sensor in the machine tool working area.

MAX DTRAVEL Maximum distance the axis slide down in the measurement mode. If in the measure-

ment mode the Z-axis run this distance, and the sensor signal does not appear - the
measurement failed. With this parameter, you can protect yourself from the situation
when the measurement was elicited while the tool was not clamped.

SPD_FAST First measurement speed (mm/min).

SPD FINE Second precise measurement speed (mm/min).

Z LIFT Determines how to raise the Z-axis before the second measurement. The value should
be large enough to change the sensor inactive again while rising.

Z PARK Z-level, on which the axis was set before the measurement and after the measurement

is finished. Usually - “0”.

The macro should be saved in the , File/Save” menu, close the window. Best after this operation
is to also close and restart the Mach3 program to make sure that the settings have been saved.

That is all. Just click the ,Auto Tool Zero” button, and the tool will be automatically measured.
Exactly why the table level was checked? It’s because adding the data the way was showed above —
after correct measurement the zero of Z axis is set on the working table level. Now if we want to
define the zero point of the workpiece, and its thickness is e.g. 10.150mm we can enter this value
directly into the , Offsets”. In short, the processing offset in the Z-axis is counted from the level of the
working table.

14.2 Automatic tool change macro
On Company website http://www.cs-lab.eu there is available a sample macro that supports the

automatic tool change (m6Start.m1s). Unfortunately, due to the higher degree of complexity and the
fact that often spindles from different producers have different information signals logistic — there is
often required a strict adjustment to a concrete machine tool.

CS-Lab S.C. Company provides services for launching, configuration and adaptation of the con-
trol system for specific needs.

We also offer complete solutions - the entire control box preparation, launching, configuration
and preparation of the macro for specialized tasks, etc.

If you are interested in our offer - please let us know at e-mail address: biuro@cs-lab.eu or call
us: +48 52 374 74 34.
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Addition A - Slave axis configuration example

With a bigger machines you often need to use so called — slave axis, when the physical axis of
the machine is powered by two motors.

In the CSMIO/IP-S device there was implemented the slave axes function with the additional
option to adjust the geometry of the machine. Geometry regulation is very useful if you want to set
perpendicular axes precisely.

To understand the rule of slave axis configuration we will use a very common example
e  XYZ 3 axis plotter
e Transmission of the drive - racks
e  X-axis controlled by two motors both sides with the gears.
e Used phrases: master axis (main) and slave axis (slave).

Defining axes to be used in the Mach3 program
In the ,,Config/Ports and Pins” menu, switch on the X, Y e

Port Setup and Ais Selection  Motor Outputs | nput Signals | Output Signals | Encoder/MPGs | Spinde Setup | Ml Options |
and Z-axes. The slave axes are A, B or C. We do not switch | = == = s [ [ \
the slave axes in the menu - CSMIO/IP-S controller supports e —

. . . . . A < x x

the slave axis autonomously and switching it as a normal axis e * x

e x 4 4

may cause conflicts. @ ¥ x
o [Cam] o |

Axis scaling and configuration

We assume that the machines configuration is proper as it was described in the 10 chapter. In
the ,,Config/Motor tuning” menu we configure only the Y-axis (master), the slave axis is configured
automatically. It’s important that master and slave axes have the same steps number per millimeter,
so you cannot use the motors with different encoders and different gears.

Switching and the choice of axis used as a slave

Slave axis function is set in the plugin configuration window —  [Ecsts o confiuration BEX]
. . . . Servochive fauk signals | Ovemids sources | Spindle | Specialfunctions £l Siave ais |
»Config/Config Plugins” menu by clicking on the ,config” next to | . .. . ion  srmeon
the CSMIO-IP position. | ——
In this example the X-axis has two drives and the B is the slave | .. i

mode:
[Nocomection =] | | [Necorecion =] || [Nocorecton ]

axis (A-axis is free, if we would need a rotary axis in the future).

In the ,Axis X slave config” group we choose the B as the | o we G#5 e fowo e

,Slaved axis”, leave the mode to ,,No correction” for now.

Save Cancel

LIMIT and HOMING switches
Both — slave and master axes side — there should be separate LIMIT and HOME switches. The
signals should be set in the Mach program properly (,,Config/Ports and Pins”).
Before next steps it is necessary to verify if the signals are correctly configured (DIAGNOSTICS
& tab Pay special attention to whether HOMING switches are not replaced. Pressing by hand the switch
HOME on the motor , X" side the M1IHOME should light up, presiing HOME switch on the motor ,,B”
side -the M5HOME should light up.

CS-Lab s.c. —CNC CSMIO/IP-S Controller Page 77




Axis direction settings

One of the most important issues is the proper setting of the movement directions for master
and slave axes. In our example, the drive is transmitted by racks. In this case, usually there is a need
to change the slave axis direction. We can do it in the , Config/Homing/Limits” by setting the ,Re-
versed” at ,B” axis. The direction can be also changed in the servo drive —it’s a user decision.

If the drive would be on the screws, there usually is no need to change the axis direction.

Manual feed test

When these described above steps are already done, you can attempt to test the axis working
on the manual feed. A small note: At the beginning, the best is to set a very low speed - up to 0.5%.
You should first verify whether the motors are working on both sides and whether the feed rate
movement is in good directions.

Automatic reading of the HOME switches position difference

Before we turn on the mode of slave axis with geometry correction, you should know what is
the position difference of HOME switches on “X” and “B” side.

In the plug in configuration window for the “X” axis, turn on the ,Read index diff.” mode. After
this, start homing. After homing is finished, open the plugin’s configuration window again and in the
»Slave correction” area there should be value read while measuring.

Switching the geometry correction mode

After proper measurement of HOME switches position difference, you can switch on in the con-
figuration window the ,Slave correction” mode for ,X” axis. Since now on, we can adjust the
perpendicularity by modifying the "slave correction" value. For perpendicularity measurement, we
recommend Renishaw® Ballbar system.

Fir slave axis you should not use the stepper motors. Lack of position feedback causes the risk of
destroying the machines mechanics. With servo-drives, you should always have the FAULT signals
configured properly.

CS-Lab Company made every effort to ensure the reliability of the CSMIO / IP-S controller. How-
& ever, the company does not take any responsibility for any mechanics damage because of wrong
configuration and any eventual failure or software errors of CSMIO PLC / IP-S controller.
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Addition B - CSMIO/IP-S software updating

We invite you to visit our website: http://www.cs-lab.eu for the CSMIO/IP-S software updates in the

,download” section. The controller updates includes corrections and often enrich the device with
new features so it is worth to update the controller regular.

How to check your software version

The controllers’ current software version you can check in [SWOP P dagostic vindow 8 2010 ¢S Lab .. LIEE
the diagnostics window from the ,Plugin Con- Iy CSLAR.. o=
trol/CSMIO_IP_P_plugin” menu. Sy e p——"

internal position counters Connectioninfo ——
The current version is shown on the bottom bar. ™ | e Crmet e

Auis 1 Ais 4
El El - Supply voltage - 24V Internal volizge - 5 |
Axis 2 Axis 5
0 0 24,62V —‘ ’7 507V

Trajectory buffer CSMID-IP CPU temperature
(r— ( 1 37,7°C

Firmware: :QIUIIPJS V1.07 /FPGA ver. .10 J

/
Updating application (uploader)
After you download archiwum.zip with update package, you should unzip the contents i.e. to your
desktop. Open the directory and start the ,CSMIO_PC_FW_Uploader.exe”.

[E5 CSMIO FW Uploader v2.0 €S-Lab s.c. €2010 [Z]@W
Message window: CSMIO type: T

{c) €5-Lab s.c. 2010

Commands 4
——————————————— -—- (OLPT (10 [MPG
Reading File... . @R
Discovery start ommunication
CSMIO(1) 192.168.10.128 Open App. File

5
(O}
i}”' Communication LAM / 2 ‘/ 3

® [ Discover ] |csmioq) 192.168.10.12[;]

() Manual IP address 92| |188| |0 | |0

App File Name : \\Cs-server\product-firmwares\csmio-ip-s\CSMIO-IP_Relase_ ) App Frames : 595

After starting the program, proceed as in the picture above, namely:

e Choose the controller type selecting the ,,IP”.

e Click the “Discover” button — our controller will be found automatically.

e |f you have more than one controller in the local network, select from the list the one
you want to update.

e C(lick the ,Open App. File” button and select the firmware file - ,,CSMIO_IP_S-
Vx_xxx.csapp” (where ,x” is the version).

e Click the ,,Flash Program” button — the controller programming will start.
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CSMIO/IP-S controller is protected if the programming will fail. There is always the possibility of re-
programming the uploader application.

; Before updating — close the Mach3 program.

Plugins file update
Last update step is to copy the new plugin version to the file directory: ,C:\Mach3\Plugins”.
In the update package, the plugins file is called ,,CSMIO_IP_P_plugin.dll”. You should copy this file to

the file directory: ,C:\Mach3\Plugins”. When the system asks - overwrite the file.

Checking the update
After software updating start the Mach3 program and open the diagnostics window. In the bot-
tom bar, you should see your version of the updated software.
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