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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 a 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 other 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 exter-
nal electronics for proper operation. Inputs/outputs signals are inside optically isolated, filtered, pro-
tected 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 mechanical and elec-
tronic installation in a control cabinet takes less time and is even simpler.

CSMIO/IP-S product works with Mach3 program because of its low price, popularity and enormous
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. Frequency of stop signal that reaches to 4MHz allows for taking maximum ad-
vantage of stepper division in stepper motors the same reducing resonance and significantly
improving performance of propulsion system. It also allows for taking full advantage of encoders with
large number of pulses per rotation in servo drives, and the same lets you 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

O Useful information, tips

& Warning, failure to comply with these warnings may lead to inappropriate functioning or
damage of the device
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1.2 Content

CSMIOQ/IP-S Device is placed in a cartoon box with DB->Terminal Block adapters for easier wires con-
nection in a control cabinet. More content details below:

e CNC CSMIO/IP-S Controller

e 2xDB25 -> Terminal Block adapter

e 2xDB25 + 1xDB9 -> Terminal Block adapter

e Ethernet connection wire

e DB25 connection tape (4 pcs.)

e DB9 connection tape (1 pc.)

e ,Phoenix” 3 pin power plug (1 pc.)

e CD with electronic version of the user guide and software

(always check if there is a newer version on http://www.cs-lab.eu )

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 national and international
standards for industrial control systems based on electronic components:
e Detailed requirements for programmable controllers: working characteristics, shock re-
sistance, safety etc. EN61131-2 (IEC1131-2), CSA 22.2, UL508
e Compliance with European Guidelines (low voltage, level of electromagnetic interference
Electromagnetic Compatibility), 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.

1.4 Specification

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 in/out lines 30VDC
Maximum load of an output line 250mA
A voltage range of analog inputs 0-10VDC
Maximal load of analog output 5mA
Axis drives control type (STEP/DIR)
Maximum frequency of a 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)

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

CSMIO / IP-S device is powered by 24V safe voltage. 1/O control lines are optically isolated, also PC
connection is galvanically isolated. The device does not constitute direct threat to health and life of a
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 NC contacts (Normal Closed) for limit switches and safety switch. Thanks to it - a wiring
mistake or i.e. plug-ins disconnection will stop the machine.

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

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

The CSMIO-IP/S Controller in 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 direct E-Stop Signal connection

DIGITAL INPUTS (16-31)

S X ARG CAN

STER/ TR OUTPUTS ANALDG 10
e

Bl osmmio/ir-S
6 axis Ethernet Motion Controller = 1 .
CTHERNET 2

DIGATAL DUTPUITS {0-15) E fE+

BT [

MOTOR DRIVER

E-STOP

MOTOR DRIVER

E-STOP

o+24V

MOTOR DRIVER

ESTOP
S

E-STOP

In the example above we used direct emergency signals connection. Such a connection is very easy
and at the same time, it ensures satisfying safety level. Of course, the easiest way is to connect the E-
Stop only to CSMIO/IP-S but then we lose double protection and it is no longer so safe solution.

@ As a switch (mushroom) of emergency stop always use special switchers, specially designed for that.

They have different construction and you can be actually 100% sure that the circuit will be discon-
nected after pressing the mushroom. Using common NC contacts is dangerous. It is worth to use
contacts from reputable companies. They are a little bit more expensive but their quality is much,
much better.
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2.2 Example of E-Stop Signal connection using PILZ module

TR G TR e

[ Feste E"""W"S]

& axis Ethernet Motion Contraller =

24V Y1 Y2 MOTOR DRIVER
13 14 MOTOR DRIVER
23 24
PILZ MOTOR DRIVER
PNOZ X7 24V FALLT
a2 Af ESTOP
S2
l t i NC1
——F
ov

Above you can see an example of 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 (switching on
the safety relay), S2 is the emergency stop.

This module has one input, and due to it, all the alarm sources are connected to this input (Al). In
addition to the mentioned emergency stop (S2) there are NC contacts - NC1 and NC2, which may be,
e.g. opening sensors for a cover and a control cabinet. Moreover, there are drives FAULT signals con-
nected in series. Two outputs of the safety relay were used as the E-Stop signal for the CSMIO/IP-S
controller and axis drives.

This combination assures that machine stops in case of failure on any axis (FAULT signals of the
drives), by pressing the emergency stop mushroom and opening the cabinet or the cover. Separation
of output channels of the safety relay gives double protection to a system and significantly increases
reliability of the entire system.
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3. Recommendations for mechanical installation

CSMIO/IP-S controller and DB->Terminal block connectors were designed to be installed on a stand-
ard DIN-rail. It is the quickest and the 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 electronics inside, even if an ambient temperature reaches
40°C.

As for the controller, there are no special precautions for ventilation and minimum distances. How-
ever, usually, next to the controller in a 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.

3.1 Examples of components arrangement in a control cabinet.

3.1.1 Block scheme pictorial view
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3.1.2 Control cabinet made by CS-Lab Company

:: Caution is advised during mechanical and electrical installation. Poorly tightened cable may cause
many problems, it is also very difficult to find such a defect while launching/using the system.

CS-Lab s.c. —CSMIO/IP-S - CNC Controller Page 12




4. Connectors, controls and electrical installation of the device

4.1 Connectors arrangement on the device

Signals that control the Analog inputs and

Dizitalipputed o8 drives (STEP/DIR) outputs (0-10V)

Expansion modules
connector

STEF/DIR OUTPUTS ANALOG /O

{(5:: CSLAB:c CSi\l‘\iﬁ/iF—S]

6 axis Ethernet Mortion Controller 2%

DIGITAL INPUTS (16-31)

Power connector

EEE] .
CEH
&

lai:zssssa§§§§§

DIGITAL INPUTS (0-15)

Communication con-
nector (ETHERNET)

Digital inputs 0-15 Digital outputs 0-15

Detail description of signals on each connector is placed in the next sections.

DB->Terminal block connectors 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 STEP/DIR, DIGITAL OUTPUTS and DIGITAL INPUTS connectors is different for version v1
and v2. To define your version of the controller read the first 4 figures of a serial number.
e Numbers starting with 1119... and below means version v1
e Numbers starting with 1120... and above means version v2

Documentation for vl of CSMIO controller you can find on website: http://www.cs-lab.eu in down-

load section.
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4.2 STEP/DIR controlling signals connector (CSMIO/IP-S v2)
CSMIO/IP-S controllers v2 have serial number starting with 1120... and above.

1|3121|1105|’a Te Ta ? 21I
PIN number Details e e e e e
o0} . °
STEP(0]+ Lol o o
DIR[1]+
stes) A
5
_ DIR[2]+ Do not ever connect differential out-
[ & ] SVEE puts together!
DIR[3]+ Signals signed as ,-, cannot be con-
“ STEP[3]+ nected to GND as it will cause device
[41+ If you have never connected differen-
STEP[4]+ tial outputs you must read our addi-
DIR[5]+ tional documentation necessarily:
STEP[5]+ .CSMIO/IP __ differential  outputs”
where are shown possible kinds of
connection to different type drives. .
o0
ooy
o A
17 -
_ STEP[1] The 5V power that is available on this
DIR[2]- connector has low permissible load
STEP[2]- (50mA / pin) and serves only to con-
DIR[3]- trol the LEDs in the optically isolated
inputs of motor drivers.
ster
o) A
stela,
DIR[5]- Pay attention to version of the con-

During STEP/DIR signals connection to a drive (both servo and stepper) you should pay attention to
which STEP edge is active. In the controller, a rising edge is the active edge so it is STEP+ signal
change from "0" to "1". Connecting the controller e.g. of M542 stepper motor you should connect
the PUL+ signal to STEP+, and STEP- output with CSMIO/IP-S to the PUL- of the controller. This way
switching on the optocoupler in M542 will follow at rising edge of CSMIO/IP-S STEP signal. Improper
connection may cause position errors.
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4.2.1 Signals on a Terminal Block connector

VS O 0 P 7 5 20 O G

DIR[O] + E-STEP'[O]E: DIR[1] + [STEP[1]+ DIR[2]+ |STEP[2] + DIR[3] + STEP[:i] + DIRMA] + istP[is] +

s 2
| DIR[5] + |STEP[5] +

14

DIR[0] -

151 161 17

STEP[D]- DIR[1] -

18 . 19 | 20 [ 21 .[ 22°1523 .| 24 25 .| 26

-s_‘mpm-i DIR[2] - |STEP[2]- DIR[3]-

By defau]t' axes are assigned to fo“owing chan- @CSMID/IP@Mm\DnCuntml]er()ﬂnﬁgumtin!@CS—Labs.(.mlﬂ‘
Tk AxesC |4 special Functions | -

nels STEP/DIR: X->[0] / Y>[1] / etc. X |w @ W |8 | |
Pin numbers Entered in Mach3 program in e

Servo Alanm Input Index Homing Slave Axis Configuration
Port&Pins” on ,Motor Outputs” tab do not mat- 7 Enaten A | e | e &

[~ Low Active
ter. If you want to assign other STEP/DIR chan- T e o Rl oo=El

. . . = Encoder Pulses/Rev: Geometry Correction:
nels numbers to an axis, you should do it in the Channcla ecor. . [ o wis
plugin's configuration: menu ,Config=>Config : —
Plugins—>CONFIG”. ® s 5]
[x] Cancel Save @‘

4.2.2 Example - M542 drive connection

In the example below there was shown connection of M542 drives as X drives.

y Y27 e T e < - ] /A - PR T T L T |
DeR[D] + mpmp i1+ isrﬁuo DIRgZ] + srpm' DR+ ism-:ﬁ. DIRj) + [STES
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4.3 Digital outputs connector (0-15) (CSMIO/IP-S v2)
CSMIO/IP-S controllers v2 have serial number starting with 1120... and above.

PIN humber

[ SN
N[~ | O

N[NNI [R[R|Rr|[R R
n|id|lw|N|R|O|lV||([N|o|wn|n

[EEY

Details
24V power supply for 0-3 outputs
Output O
Output 2
24V power supply for 4-7 outputs
Output 4
Output 6
24V power supply for 8-11 outputs
Output 8
Output 10
24V power supply for 12-15 outputs
Output 12
Output 14
GND (not in use)
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

The outputs have 250mA permissible
load. Pay attention if you are con-
nected to a large inductance you may
need to use an additional surge led,
preferably as close to the coil as pos-
sible.

O

In Mach3 ,Port&Pins” configuration,
the value in ,,Pin” column does not
mean a pin number in CSMIO/IP
connector but it means output num-
ber.

It means that entering ,9” refers to
output 9, and so Pin 21 in CSMIO/IP
connector.
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4.3.1 Output circuits construction
As you can see on the scheme, each

.,

were, the opto-isolation would have no

sense. Therefore, we must remember to

input is optically isolated. Outputs are Y
divided into groups, four in each group. P 24V |€—0 PowerSupply: OUT 0-2
Each group is controlled by special- N |
ized chip VNQ860. These chips work in . 7~ QA3
PNP logic, thus the active state is a high g‘ - —
state (+24V). g VNQ860
VNQ860 circuits are not powered .§ - ouT 1
from the same source CSMIO/IP is. If they § -
L~
|

ouTo
ﬁ <—O PowerSupply: OUT 0-3
(return)

supply power to each group of outputs
we use.

| ouT
CURRENT LIMITER

If we do not care about CSMIO/IP controller and digital outputs supply potentials separation and we

want to use one supply source then we can link power supply of all the groups (pins 1, 4, 7, 10) and
connect to controllers +24V supply. Of course you must also connect supply primary lines, OV (pin 14,
17, 20, 23) to GND of CSMIO/IP controller power supply.

4.3.2 Signals on a Terminal Block connector

T T I T s P I

181 491 20| 21 [ 221 23 ' 24 | 25| 26

Wy. 5 Wy. 7 Wy. 13 Wy. 15
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4.3.3 Examples - spindle switching signal

In the example below, basing on spindle switching output configuration (M3) we can see exactly
following dependency:

[Mach3 program signal] = [CSMIO/IP signal] = [Pin in CSMIO/IP connector]

o s e - omrson i [ —E]
Prt S anel s Selection | Motor Dubputs | Irput Sgrals | Outoud Sigrols | Erender/ PG Soindie Senm | 1l Options | Fort Sefup and s Seiscson | Moter Outputs | input Sgnals Dutpet Srals | Encoder/MPG | Soindie Sete | 1l Oosens |
i s D gl | hitdet 5T I s At
I Disabis Spindde Rlays I Use Spndie Motor Outpt| @ Use Spindie Feedback in Sme Modes Frsbied 3 i o ¥
Dlocknise (M3 Output 2 |ﬁ( F w ug::qwmw—_ i e “w - : ¥
COW MG vt 7 PR® T EB u e >>0u|p.n'1 o< m rl
e e Pt o [ | [ S0 Somtfemars | lowun 1 0 ¥
F7 Dhsabls Focd Mt elis gy | [0 Fx N [owews L 1 0 ¥
| [ b e e [ W= — : "
i Mc)‘fj‘.:;h:lzs 5 Dy S P x Ffmﬂh“;‘"::lw e It s 1 o 4
Modius Spnde - Uss Stes T aa wed (O Doy Sprd DOWN [T Gacsnds | T Torch Vit Cortrd It 4 1 ] L N
W Eratind m_ﬁle__u-m OCW Delay Son DOWH. [ Seconcs [ Torch A 0F e . - » |
Max ADC Court. [2055 ™ immediate Fistay off befors deley I Pra 2-9. 1. 14, 16 and 17 are cutput e Mo cher o numbars should be wsed. '
(]
ok [ Aok | zewoss | oK ki | Zewema
PIN number Description
24V power for outputs 0-3
Output 0
Output 2
“ Power 24V for outputs 4-7
Output 4
| 6 Output 6
Power 24V for outputs 8-11
| 8 ] Output 8
| 9 Output 10
Power 24V for outputs 12-15
Output 12
Output 14
GND (not used)
GND 0V for outputs 0-3
Output 1
Output 3
GND 0V for outputs 4-7
Output 7
GND 0V for outputs 8-11
Output 9
Output 11
GND 0V for outputs 12-15
Output 13
Output 15
P2 [ T I T IO 5 a1 0T [ 1 s e |
Wy. 0 Wy 2 Wy. 4 Wy. 6 Wy 12 | Wy 14
15:1°196 11171 18

Outputs group power
(4-7)

Output no. 5 of CSMIO/IP
Controlling Signal (e.g. for inverter)
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4.4 Digital inputs connector (0-15) (CSMIO/IP-S v2)
CSMIO/IP-S controllers v2 have serial number starting with 1120... and above.

PIN number Details
mpuro
2 )
i 4
s
Inputs 0-7 (-)
- nan
et )
B o0
B e
12
et 13
ut1a
et 15 4
e ()
3
s (1
7 (4
s (1
et 4
Input 10 (+)
Input 11 (+)
Input 12 (+)
Input 13 (+)
Input 14 (+)
Input 15 (+)

I on T o T o9 T 1
25 2 2322 910 49 B 47 16 45

A

Pay special attention to not exceed
the permissible voltage (30VDC) on
the inputs lines. It may cause the
device damage.

O

In Mach3 , Port&Pins” configuration,
the value in ,,Pin” column does not
mean a pin number in CSMIO/IP
connector but it means output num-
ber.

It means that entering ,10” refers to
input 10, and so Pin 20(+) and 8 (-) in
CSMIO/IP connector
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4.4.1 Input circuits construction.
You can see below simplified scheme of CSMIO/IP-S input circuits. On the scheme outputs: 0 —
15 are signed as IN 0 — 15.

IN7+ — IN15+O-_F
= / =
N s N i
L IN15- L
ING+ O-_H /— IN14+O-_} /
— |
- N IN14- R
INS+ O-- — IN13+ —
- B - =
™ \ L “a \ [TH
- IN13- ©
INd+ O=_H S~ IN12+ —
N ': Sa 5
#\ TR R LL
- L IN12- O A\
IN3+ O-__H Vo IN1T1+ O-{__F
[ \_ IN11- L
IN2+ O=__ = — IN10+O=_}
L L L
! \L IN10- © R\
IN1+ O-_H S IN9+ —
r \_ INO- L
INO+ O-__ ING+ O-_3
/
L |z #Z: 5
IN 0-7(-) O—— N IN8- © N

4.4.2 Signals on a Terminal Block connector

31 4| 5 61| 7

We. 4+ = We. 6+ We. 14- | We. 15-

We. 3+

(14115116 [ 17 [ 181 191 20 [ 21 [ 22 | 23] 24| 251 26
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4.4.3 Examples of input signals connection

4.4.3.1 Inductive sensor PNP type

In this example sensor with PNP type output was connected to input no. 5. In Mach3 program,
we give in this case: port=10 / pin=5.

61 71 8 9110 1112113

ws.u-_.| We. 9 |wm‘mna We 12 | We 13 | Wetd  We i

1 5 161 47118 [N 19 eop 210129 | B3 94 [P 25| 96
We. 1 | W3+ w&so_:mw 8 o, 10 - A

-——.
| e

+.

24V
POWERSUPPLY

4.4.3.2 Inductive sensor NPN type

In this example sensor with NPN type output was connected to input no. 8. In Mach3 program,
we give in this case: port=10 / pin=8.

< 0 O 50 Y e o 3 s I I

ws.u-_.| We. 9 |wm | e - | We. 12 wua-| We, 14 We. 15

19020 L2101 22 | 23 | 24 | 25 | 26

NPN SENSOR '

+.

24V
POWERSUPPLY
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4.4.3.3 Common connector NC type
In this example sensor with NPN type output was connected to input no. 11 of CSMIO/IP. In this
case, in Mach3 program we give: port=10 / pin=11.

I - T 6| 71 81 91900141112

Vi 0¢ | We. 24 | We 4+ | W, 6+ Wo.b | We B | Wl | We tt. We i i Ve 13 | Ve, 14

L 13

[ W, 15

NC i

. ; SWITCH
22v
POWERSUPPLY
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4.5 Digital inputs connector (16-31) (CSMIO/IP-S v2)
CSMIO/IP-S controllers v2 have serial number starting with 1120... and above.

PIN number Details 1|3 12 1|1 10 ? 8 T 6 T 4 3| 2 1|
it 264 : :
Input 18 (+) AR ESRAETE
e 2 4
ot 1623 A
- T

Pay special attention to not exceed
[TEVE2E) o) the permissible voltage (30VDC) on
“ Input 26 (-) the inputs lines. It may cause the
n Input 27 (-) device damage.
ot 25
e 29
mput 20
e 316
e 17 0 O
it 194

Inputs: 16 — 31 have identical con-
Input 21 (+) struction as inputs: 0 -15. Look at
Input 23 (+) inputs: 0 — 15 description in previous
Input 24 (+) section, you will find there sample
o 26
ot 274
ot 254
ot 294
ot 301
ot 314
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4.6 Analog inputs/outputs connector

PIN number Details 5| 4 3| 2 1|
Analog output 0 20000
GND ‘XL1IXY °
Analog input 1 slz ' I7 A

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 spindle
speed correction.

Connecting analog signal from plasma generator you must remember that it
should be galvanically isolated signal!

Connecting with use of simply voltage divider do not protect against surges and
may cause controller damage.

A

4.6.1 Signals on a Terminal Block connector

] 21 31 415
Wy We. We.
Analog 0 Analog 1 | Analog 2
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4.6.2 Example - connection and configuration of potentiometers
Below you can see example of connection and configuration of potentiometers for adjusting
feed rate correction and spindle revs.

1kQ
(POT. 2)

: 1kQ
(POT. 1)

As you can see on the scheme - having 10V on an analog  [Geimmm e mueie ] T
connector is very comfortable — thanks to it, we do not need i Vs .
any external power to supply potentiometers. Potentiome- iz-.m-.m..-u e feat —
ter 1 was connected to analog input no. 0, and potentiome- | ™ .
ter 2 to analog input no. 1. After connection you can check it i e A//“ i =
by analog inputs preview in diagnostic window — menu ! j.. 2 = i
,Plugln Control=>CSMIO_IP plugin”, ,Analog 10” tab. .‘ ; ° " o

If values on analog inputs change along with potenti- | il —
ometer knob position, then the only thing left is to configure e J’“:J'
the plugin. Open configuration window — = — o )

menu ,,Config—> Config Plugins=>CONFIG”.
Select ,,Override Src.” tab.

X Axes Configuration ¥ Special Functions 1
Spinde  Overide Src | Plasma | Misc 10 | Other |

™\

We select ,CSMIO-IP AIN 0” for ,,Feed
rate override” — so for feed rate adjust-

Select source: ,W‘ Select source
ment the POT.1 potentiometer will be Ll0C Fed Loctad 6O
Forced Mach ovemide: Forced Mach ovemide:

used‘ ™ Enabled [~ Low Active ™ Enabled [~ Low Active

For ,Spindle speed override” we Fin e =l Fin mo =]
chose ,,CSMIO-IP AIN 1”7, so for spindle
revs adjustment the POT.2 potentiometer
will be responsible. ©  Conee swe @)

Finally we click ,,Save” to remember
the settings.

Feed rate ovemide

‘Spindle speed ovemde

CS-Lab s.c. —CSMIO/IP-S - CNC Controller Page 25




4.7 Expansion modules connector

PIN number Description ? 4 3| 2 1|
o dos
M © 09 0 [
e T &
-

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

Pin number Description
Power — 24V DC
GND
ground

(X2X3

View of the plug from the
side of connecting wires

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

>

input lines. It may cause damage of the device.

If you use in the system such inductive loads as electromagnets, solenoids, elec-
tromagnetic clutches — it is recommended to use separate 24V power supply for
the mentioned receivers and separate for CSMIO / IP-S.

4.9 Communication connector - Ethernet

PIN number Description
X+
T SRR
e I
s
| 6 | RX-
s

It is recommended to use shielded cable FTP or STP cat.6.

@

A network interface has no Auto MDI-MDIX function. So when we connect
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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4.10 Recommended cables

Connections type Recommended cable

Digital In/out Minimum cross-section 0,25mm?*(AWG-23)

Analog Infout Cross-section 0,25mm? (AWG-23)- shielded or pair of signal-
& to-mass wires twisted together along the entire length
Drives control (STEP/DIR) Cross-section 0,25mm?” (AWG-23)- shielded or pair of signal-

CSMIO/IP-S v1 to-mass weirs twisted together along the entire length

Cross-section 0,25mm?* (AWG-23) - shielded—twisted. You
Drives control (STEP/DIR) can possibly use the FTP computer cable. Please note that
CSMIO/IP-S v2 pairs of signals (e.g., STEP + / STEP-) you should always lead

by twisted pair of cables.

Ethernet Communication wire Standard Power cable, shielded - FTP, cat. 6.
Min. Cross-section 0,5mm? (AWG-23)

If modules are installed on the same DIN rail, right next to
the controller, you can use DB9 plugs clamped on a 9-wire
tape. If module is installed farther then you should use so
call shielded twisted pair. (FTP or STP).

CAN expansion modules

;\ During mechanical and electrical montage — particular caution is advised. Poorly tightened
cable may cause many troubles, it is also very difficult to find such a defect during
launching/using the system.
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4.11 Installation examples

4.11.1 Inverter connection using analog output.

CSMIO/IP-S v2 Commander SK
| Analog 110 eonnector, pin 2 |D D| ™ ov
[ Digital out (0-15) connector, pin 17 ] [1{T2|  Refinput 4-20mA

]3| +10v

| Analog 11D connector, pin 1 |I:] D| T4 Ref input 0-10V

to E-sTOP JEITS|  NeFaut()
circuit I [te| NCFault(2)

D B1 Analog out (speed monitor)

Digital out (0-15) connector, pin 4 [ []|B2| +24v (Out)

[J|ea|  zero speed (Out)

= {:I| B4|  Enable/reset

| Digital eul (0-15) connector, pin 5 ]

A

[]|B5|  Run forward

h 4

| Digital ut (0-15) connector, pin 18 ] []|B6| Runreverse

[J|B7|  Refselect (T2/T4)

In the example above, you can see the simplest connection of an inverter to operate spindles in an
engraving plotter.

CSMIO/IP-S outputs in use:

CSMIO/IP-S signal Connector on CSMIO/IP-S PIN numbers on Inverter function

CSMIO/IP-S (v2)
connector
Analog GND connection DB9 — Analog 1/0 2 AGND — reference potential for
analog input of a speed command

Analog output 0 DB9 — Analog 1/0 1 AGND — reference potential for
analog input of a speed command

CSMIO/IP digital outputs Power DB25 — Digital outputs (0-15) 17

GND

Outputs 4 and 5 power DB25 — Digital outputs (0-15) 4 24V output for controlling signals

Digital output 4 DB25 — Digital outputs (0-15) 5 Right revs switching

Digital output 5 DB25 — Digital outputs (0-15) 18 Left revs switching

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

Mach3 program configuration, concerning use of a spindle with revs control was described in
chapter 10 - "Mach3 Configuration".
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4.11.2 Illustrative diagram of XYZ plotter (CSMIO/IP-S v2)

b o e wen

= s b w10

(2) HANHO HOLOW H3ddALS

(A} HIAHO HOLOW H3dd3LS

T et o AT

2N S-d oS>

13NH3IHLT

o
on
(&)
oo
©
a

—CSMIO/IP-S - CNC Controller
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The 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: normally close (NC) switches for axis homing (HOME) and limit switch-

es (LIMIT). In practice, it is necessary to build more complex systems, however the example above
shows the main rule.
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4.11.3 Automatic control of drives power supply (HV)

The CSMIO/IP-S controller allows for automatic control of drives power supply and eventually some
other devices. Switching on this function was described in Chapter 10th. The logic of the output op-
eration, defined as so-called ,,HV Enable” is very easy. Voltage is enabled at the moment of Mach
program “Reset” request and stays “on” until one of the following conditions exist:

e FAULT signal from any axis drive

e E-Stop signal (the emergency stop mushroom pressed)

e Limit switch activation

e Loss of communication with the Mach3 program

e Error of position/speed regulators inside the CSMIO/IP-S
Here is an example of connected outputs used as ,,HV Enable”. The output number is irrelevant, it is
defined in the configuration window of the Mach3 program.

ol
~230V AC
ON
POWERSUPPLY ©
C
CSMIO/P-5 v2
| 39 =
O
=.'l
=
=
Lt
| E-5TOP
- &3 u
| [rp——.s w
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.

The ,HV Enable” voltage control function is performed automatically by the CSMIO/IP-S controller.
Response time for events that cause the disconnection is less than 1ms.
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4.12 LED lights meaning

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

4.12.1 Types and location of the LEDs

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

STEP/DIR OUTPUTS ANALOG 1/0

[| :n CSLAB.. & —sr‘r\ic/iF-sJ

6 axis Ethernet Motion Controller 22

E : +

_|_|_
Digital inputs 0-15 LEDs and error signal- Digital output 0-15 LEDs and device sta-
ization (ERRx) LEDs tus signalization (STATx) LEDs

e Digital inputs and outputs LEDs 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 bus is correct.

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

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

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

o ERRO-ERRS3 diodes indicate controller errors. During normal operation, any of these di-
odes should not light up. If any of them light up you should contact service — “contact”
tab on http://www.cs-lab.eu website.

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

Standby, waiting for transmission of configuration parameters from a com-
puter. It is a default state after switching power on, before communication
with Mach3 program.

STATO
STATL
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 commands
from the PC.

STATO
STAT1
STAT2
STAT3

It means that one or more axes are currently on a manual motion mode
(JoG).

STATO
STAT1
STAT2
STAT3

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

STATO
STAT1
STAT2
STAT3

Buffering motion trajectory data.

STATO
STAT1
STAT2
STAT3

The controller is in a G31 command mode (tool measurement sensor
touched, scanning etc).

STATO
STAT1
STAT2
STAT3

Mode of an interpolated motion on a trajectory— CNC program or MDI
command performing. Also movement commands from the script level
(macro) of Mach3 program cause this state.

STATO
STATL
STAT2
STAT3

Emergency stop. It means active state appears on an input line defined as
the E-Stop or E-Stop call from the Mach3 level.

STATO
STAT1
STAT2
STAT3

Alarm state. It appears when controller work was stopped as a result of
problems detection. This state can be caused by such situations like: FAULT
signal of servo drive, hardware limit switch signal, working area exceeded
at SOFT-LIMIT function switched on, etc.

STATO
STAT1
STAT2
SIAT3

Others. This state shows appears on case of other additional functions such
as: rigid tapping, etc.

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)

Choice of appropriate motors for a machine is very individual. In this chapter, we describe briefly
differences between stepper and servomotors. Designer practice shows there is a dilemma — what
solution should be chosen. Not so long ago — stepper motors were more popular in simpler machines
because of high prices of servo drives. Presently, technological progress and a dissemination of servo
technology causes that building a machine — even as a hobby — it is worth to consider servo drives.

The most common mistake while decision-making is 23Y206 with MBC05641, Series, 48V
power selection (and torque) of the servo drive. It hap- z: N == ] Z:
pens because we are suggested by torque and holding | X e 5
torque. The first parameter is usually given with the ser- ?:‘: A e :j:
vo drives and the second with the stepper motors. Both |22 f L FonER | 35§
are usually in the same unit Nm (Newton — meter). Do g"” ‘- 208
not compare these parameters when you are choosing :,: ,f’ = ] :
servo drive power. Holding torque in the stepper motors 2: f ;
is a power that the shaft of the powered motor in ° s 0 e 2 E, W ¥ w0

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 increasing
revs the torque, actually the power on the motor shaft), decreases drastically. It decreases to such
low value that sometimes happens that at 1000 rpm. the motor has no power to work itself, not say-
ing 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, the

. Peak Torque
torque and the rev speed are nominal. Therefore, the T * L

1Nm/ 2000 rpm motor can operate continuously with f

revs: 2000 rpm. and at this speed provides 1INm of the | ™ |ermitent

Torque Zone

torque on the shaft. Besides the servomotors have an- | rseoorue

TR

other one important feature: they can be temporarily

-

overloaded. What does it mean? That the 1INm motor * Ratad Spood M

Speed —— =

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

If we use the motion controller with fast STEP outputs like CSMIO/IP-S, the important parame-
O ter 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).

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
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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 encoder INDEX 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 dispersion of the trip point. In practice,
homing with the INDEX allows to eliminate inaccuracy of the HOME switch.

CSMIO/IP-S is STEP/DIR type controller and does not have an encoder input. It does not mean that it

is impossible to base on INDEX. You can use built-in CSMIO/IP-S function or function of synchroniza-
tion HOME signal and INDEX in servo drive.

6.1 Solution no. 1 - Homing on “index” function

. ) . . r@ CSMIC/IPE Motion Cantroller Configuration @C&Labs.(m - l‘:' = é]ﬂ
In plugin  configuration window & Axes Configuration | i Special Functions |
there is a possibility to chose hom- X | @ W e e
ing mode for each axis, with or SELTEAEE
X . Servo Alarm Input Index Homing Slave Axis Conhguration i
without index. ¥ Enabled "y ™ Enabled ) sve: o &F
X . . . I Low Active i
The configuration was described in P fro =] _
o g ) = m Meode:  [No Comection =
detail in section 10. — B B Geometry Correction
. annels Selectio 10000 0.0000 uni
The solution has the advantage that Encoder Input Chamnel: | B -
CSMIO/IP controller is able to speci- - PID Regulator
H H - STERIDIR Output Channel 1 |
fy a distance between home switch ] b |
off activation on and index position
and in situation when the distance ©Q  Conce | swve @
|

is to small — axis homing will be
stopped. It is very comfortable and safe solution, because if index is close to Homing activation posi-
tion there may be some homing errors with even entire motor rev.

That is why, during function configuration we also give pulses number per rev and CSMIO/IP verifies
whether index is in safe distance (minn15 degrees, or so 1/24 motor revs).

According to the fact that CSMIO/IP-S has no encoder inputs, index signal is connected to standard
digital inputs of the controller. The problem is that the controller requires 24V logic signals. However
many servo drives have index output “open collector” - type and then we can handle it easily.

+24V

3.3kQ / 0.2W

ocz

AL

1

Do wejscia cyfrowego CS-
MIO/IP-S

3

As it is shown - pull-up resistor is enough. However sometimes we do not have “open collector” —
type output available, then the only way for homing on index is to add external, simply electronic
system:
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+24V

3300 3.3kQ /1 0.2W

INCREMENTAL —
ENCODFR To CSMIO/IP-S digital input

In this case, we must use directly the encoder signal or servo drive TTL encoder output. Aesthet-
ic connection will be in this situation a little troublesome.

Choosing servo drives we should pay attention to that they have index output “open collector” —
type. Thanks to it, we connect index signal to the CSMIO/IP controller without any problems. These

output you can find in servo drives by CS-Lab s.c. (http://www.cs-lab.eu) ArbahDSP, servo drives by
Delta (http://www.delta.com.tw).

6.2 Solution no. 2 - Synchronization of HOME signal in servo drives.
To do the homing on INDEX this way we need the servo drive with a function of HOME signal and
encoder index synchronization. In between offered by our company the ARBAH-Servo DSP drive has

this function.

Below — the rule of connection with homing on index.

CSMIO/IP-S

ETHERNET ’ sPvOuOTORDRVER |
MOTOR

ENCODER

In a situation when you are choosing a servo drive and you want to 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

2. Ride on the
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

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 a 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 you back off the HOME switch, the rotor should be turned for

& min. 15°to the index point, because - if the index would be very close to the Home switch travel back
off point then homing dispersion may occure. In case the back 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 PC

CSMIO/IP-S controller can be connected directly to the PC, without any switches or routers. With this
connection, you should remember to use the crossover cable. CSMIO/IP set includes the cable. Be-
low — 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

For direct connection, you should set static IP address on your computer: 10.1.1.1 and mask:
255.255.255.0.

7.1.1 Windows®XP configuration.

, Otwérz
MOiET  Ecpiory)
siec
Browse with WinCvs
Viyszukaj komputery. ..

Save Desktop Icon Layout
Restore Deskiop Icon Layout

s 4

Mapuj dysk siediowy...
Odlacz dysk sieciowy...

Utworz skrot

Usur \
ZmieA nazwe

Wihadciwosd \

e Click right mouse button on ,, My Network Places” icon and select ,Properties” position

from the menu. You will see window with the icons/icon of network connections.

Ed

i

Wylacz
Stan
Mapraw

5

Potaczenia mostkowe

Utwérz skrét \

Zmief nazwe \
Wiagdwosd

e Click right mouse button on the icon of a connection we want to use to communicate

with CSMIO/IP (usually it is “local connection”) — then choose ,,Properties”.
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Polecs utywaic

B Restek ATLEISACPVEINICPIPC | [ horbaumi |

To pod " sl

¥ 8 Udcatapnianie pliodw | dnkarsk w seciach Momsof N

B Hamonogram paletdw D%
# i

= [ T

Opa
Protokt kntrol tranamisi Protoind intsmetomey (TCP/AP)
Doyl protekdd dia seci meghych, umafiwiney
komunicac polacaonych sed riimych typde.

m] "

: .
s ok i

lapmodd

[ ox ][ it ]

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

Ogbee

Proy

oy sz

e R
uryskad ustawiensa protckolu IP od sdministratons sec
0 Unysical adres P nutomatyrmie.
{2 Uz nesteouacego adesy I
Adres IF. w.1.1 1 ‘—
Mty prctmmes 5 755 155 | | ——

Brama doyding

) Uyt mastezegacych adresdw semwertw DS
Prafaanany ssowsr DNS.

Aupmatywny serwer DRS:

e In this window enter the IP address: 10.1.1.1 and mask: 255.255.255.0. Click “OK”.
o C(Close the window.

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

7.1.2 Windows® 7 configuration.

-

. . @ » Panel sterowania »

Dostosuj ustawienia komputera Widok wedtug:  Kategoria ¥

System i zabezpieczenia

Zapoznaj sie ze stanem komputera
Wykonaj kopie zapasowa komputera
Znajdi i rozwiaz problemy

~ SieciInternet

W tl stan sieci i zadania

Wybierz grupe demowa i opcje udostepniania
Sprzet i dzwiek

Wyswietl urzadzenia i drukarki

Dodaj urzadzenie

Programy
Odinstaluj program

Konta uzytkownikéw i Filtr rodzinny
@' Dodaj lub usun konta uzytkownikdw

@' Kenfiguruj ustawienia kontroli rodzicielskig]
dla wszystkich uzytkownikéw

Wyglad i personalizacja
Zmien kempozycje

Zmien the pulpitu

Dopasuj rozdzielczodd ekranu

Zegar, jezyk i region

Zmien klawiatury lub inne metody wprowadzania
danych

Utatwienia dostepu
Miech system Windows sugeruje ustawienia
Optymalizuj wyswietlacz wizualny

In control panel, we choose ,View network status and tasks”
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/

’ / | =
@uv L5 » Panel sterowania/’ SieciInternet » Centrum sieci i udostepniania - | 3 ‘ | Szukaj w Panelu sterowania p |
= =/ =
Strena gtéwna Panelu i . . e . . . @
sterowania Wyséwietl podstawowe informacje o sieci i skonfiguruj potaczenia
1 Zohacz pelng mape
Zmien ustawienia karty n#y-. e
sleciowe AMDRZE)-I5 Internet
Zmien zaawansowane (Ten komputer)
ustawienia udostepniania Wyéwietlanie aktywnych sieci Potacz lub rozhacz
L. Typ dostepu: Internet
Sie .
_ HomeGroup: Destepne do sprzezenia
Il Sied domowz i I
- Polaczenia: U Polaczenie lokalne
|
Zmienianie ustawien sieciowych
| '-f;. Skonfiguruj nowe pofaczenie lub nowa sied
= Skonfiguruj pofaczenie bezprzewodowe, szerckopasmowe, telefoniczne, ad hoc lub VPN albo
skonfiguruj router lub punkt dostepu,
"5. Polacz z siecia
Polacz lub ponownie polacz 7 siecig bezprzewodowa, przewodowa, telefoniczng lub za
posrednictwemn potaczenia VPN,
e % Wybierz grupe domowg i opcje udostepniania
Uzyskaj dostep do plikéw i drukarek znajdujacych sie na innych komputerach w sieci lub zmier
Grupa domowa
ustawienia udostepniania. |
iCloud
Opdje internetowe @ Rozwiazywanie probleméw
FrrEgEETT S Zdiagnozuj i rozwiaz problemy 7 siecig lub uzyskaj informacje na temat rozwigzywania problemaéw.

Next - select ,,Change adapter settings”.

( = B ] |

@uv| @ €« Sieci.. » Polaczenia .. » - | “"f| | Przeszukaj: Pofgczenia sieciowe yel |
Organizuj « Wytacz to urzadzenie sieciowe ﬁi - [ @
" Potaczenie lokalne ‘
- *  Siec I
@7 Atheros AR8151 PCI-E Gigy &) Wytacz
Stan
Diagnozuj I
'@? Potaczenia mostkowe /
by // == Py,
Utwarz skrot
Usun
@] Zmien nazwe
B Wiatciwoici

Click with right mouse button and select “Properties” of network connection.
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Wiatciwosci: Protokét intenetowy w wersji 4 (TCP/IPva) | oiia e

ogaie | /

Przy odpowiedniej konfiguragi sieci mozesz automatycznie uzyskad
niezbedne ustawienia protokolu IP. W przeciwnym wypadku musisz
I uzyskad ustawienia protokotu IP od administratora sied.

L

‘Wiaiciwosci: Polaczenie lokal
Siec

Polacz, uiywajac:
I‘-T Atheros AR8151 PCI-E Gigabit Ethemet Controller (NDIS,

() Uzyskaj adres IP automatycznie
(@ U#yj nastepujgcego adresu IP:

To polgczenie wykorzystuje nastepujgce skiadniki: i Adres IP: mw.1.1.1
"% Kiient sieci Microsoft Networks |4 f Maska podsiedi: 255 355 , 55 . 0
.Q Harmonogram pakietdw QoS
.Q Udostepnianie plikéw i drukarek w sieciach Microsoft N... Brama domyzlna: . . . \
& Protokat intemetowy w wersii & (TCP/IPvE) NN
B tok! intemetowy w wersi 4 (TCP/IPv4) | . . ~
. Sterownik We,/ Wy mapowania z odnajdywaniem topoio Uzyskaj adres serwera DNS automatycznie H
-4 Responder odnajdywania topologi warstwy tacza (@ Uzyj nastepujgcych adresdw serwerdw DNS:

Preferowany serwer DNS:

Zainstalyj... Qdinstaluj

Opis
Protoka} kontroli transmisji/Protokdl intemetowy (TCP/IP).
Domysiny protokdl dla sieci rozleghych, umozliwiajgcy

komunikacije polgczonych sieci roinych typdw.

Alternatywny serwer DNS:

[l Sprawdz przy zakonczeniu poprawnose
L
\[ oK ] [ Anuli ]

Double click on TCP/IPv4 protocol, and next enter the address IP: 10.1.1.1 and network mask:
255.255.255.0. Confirm with OK.

After CSMIO/IP- controller initialize it tries to set its IP automatically at first (it sends request to the
DHCP sever). After three failed attempts, with no response from the server- the default IP address is
set to: 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.

:: Even though the ethernet connection is highly resistant to interference - remember to use shielded
cables, especialy if you use serves or spindles with high power.
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7.2 Local network with router and DHCP.

If we plug the CSMIO/IP-S controller in to the computer network where is a router that allocates 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 it out from
the router’s configuration page (the controller is called CSMI0-1P-xxxx, where xxxx are the last
four figures of 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

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

Plug 1 Cable color Plug 2 1 8
1 white-orange 1 o —
2 orange 2
3 white-green 3 FRONT: ﬁ
4 blue 4 18
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
function of cable type auto-detect, so called AutoMDX. Do not worry. In no case, there will be no
damage, even if the router does not have the function mentioned above.

iz Even though the ethernet connection is highly resistant to interference - remember to use shielded
cables, especialy if you use serves or spindles with high power.
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8. Mach3 program - general information

Mach3 software of 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:

e  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.

=
[@Hhochs GHC Licomsed Tor Colabsc. (Comp) mE]
Fie Config FuncbonCfgs View Wizards Operator PluginContdl Heb

-3695( -17851( 56.9750| 0.0000 |
0.000 0.000 0.000 0.000

T: 1 H: 20.000 D: 6.000
% 0.000 0.000 0.000 0.000

Load Geode Resize View/Edit 5 e | FeED F: 10000

ov: 10000
100

Menu

WORK
ReTAll || onois

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

CS-Lab s.c. —CSMIO/IP-S - CNC Controller Page 45



http://www.machmotion.com/

CS-Lab Company is an authorized distributor of Mach3 program in Poland. If you would like to buy
the license, please contact us: biuro@cs-lab.eu.

If you order CSMIOQO/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 for.

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

The Mach3 program does not have any unreasonable requirements about a PC computer, unless tool
paths you use take even up to tens of megabytes — then we would recommend a bit faster computer.
Even simulation of a runtime with so large paths will follow more efficiently on faster PC computer.

Recommended PC configuration:
e Processor Intel CoreDuo 2GHz
e 2GBRAM
e Graphics card 512MB

On a computer used to control a machine there should not be any other software except Windows®
& and Mach3 program installed. Designing and all other tasks should be performed on other computer.

A computer used to control the machine can be connected to a computer network, but remember
& about good anti-virus protection.

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

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

9.1 Mach3 installation

The latest version of Mach3 software you can download from ArtSoft® website:
http://www.machsupport.com/downloads.php

After the file is downloaded, you should launch it and follow the screen instructions. Generally, you
should just press the ,Next” button. In the window with components to install selection — uncheck
the ,Parallel Port Driver” position. It is a parallel port driver that is unused with CSMIO/IP controller.
' Mach3 Setup _

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

Program Features:

Parallel Port Driver Installs the Parallel Port Driver. This is not
Wizards needed for extemal maotion control devices.
/1 XML {328KB)
[ LezyCam

Screen sets

Total space required: 40.5 MB

l Cancel ]

”~
&
2
=
2

Next, we can create a configuration profile, which we are going use. You can also create the configu-
ration profile later. If we want to do it during the installation, then — click selecting your machine

type:

%) Mach3 Setup

Create Profiles and Desktop Icons

Custom profiles will help to ensure that your settings do not get accidentally overwritten 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;!amgfﬂ-l: Create a custom Plasma/Wateret profile at this time?

< Back ] | Next | [ Cancel
e  Mill profile - milling machine
e Turn profile - lathe
e Plasma - plasma or gas cutter
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After you click one of the buttons, you will see a window to name | Create Profite/Shortcut
your configuration profile, e.g.: 2 Mmooty nacine

Hill

“MyMillingMachine_400x250_CSMIO_IP”.
Avoid spaces and special 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 to the Internet. The installation is automatic, you

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

9.3 Installation of CSMIO/IP software

CSMIO/IP firmware is provided as a convenient-to-use installer. Setup proces is very fast and does
not take even a minute.

setup_CSMIO-IP-5-2.010.exe Data modyfikacji: 2013-05-14 11:11
Typ: Aplikacja Rozmiar: 1,88 MB

Run setup file

o o
# CSMIO-IP-S Controller Mp = # CSMIO-IP-S Controller Firmware 2.010 Setup =T

I ion %
Welcome to the installation of -Dmpunents that will be installed on yaur computer I
CSMIO-IP-S Controller Firmware

version 2.010

Pleass check the companents that you want ta install and uncheck the ones that you do
. notwantto install then press Wext' to continue,

Installation type: [Defaut hd
Please close all active programs to avoid any conflicts and press Or, select the optional =} CSMIO-IP components
Next' 1o begin the selup procedure or Tancel 1o exit this wizard. compenents you wish ta

Flugin dis [iequired]
Dataisualization
Firmwsare uploader

install:

Description

Copyright [c] CS-Lab Required space: 3,96 MB Position your mouse over a component from the list to view

its description

CSMIOP-5 Controller Fimware Setup

it /i, c3-lab e <Previous || West> | [ Cancal

Click ,,Next” and ... again ,Next” — there are no reasons to modify installed components.
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— 1 r —
# CSMIO-IP-S Controller Firmware 2.010 Setup B # CSMIO-IP-S Controller Firmware 2.010 Setup B

- -
hoose anather directary to install CSMIDP-S Controller Firmviare L which users you want to install the progiam L

Setup wil install the fiss in the following directary. You can chooss anather path by Select whether you want to install CSMIOP-5 Controller Firmwiare for yourself only or for
pressing Browse' below, otherwise press Next to continue the installation process =~ allthe users of this computer then press Nex!'to continue.

Destination dirsctory

£ AMachPhuglnst (® Instal o argon wing tis computer

) Installjust for me [Andrze)

Available space: 26.3 GB
FRequired space: 4.0 MB

CSMID-P-S Contraller Fimware Setup CSMIOP-5 Controller Fimware Setup

<Previous ][ Mest> ][ Cancel <Previous ][ News | [ Cancel

& =

Next, we can choose a path for Mach3 program and decide if software should be installed for all us-
ers. Mostly we just leave the default settings and then double-click ,Next”.

" (oot
* CSMIO-IP-S Controller Firmware = # CSMIC-IP-S Controller Firmware 2.010 Setup r=mei=
'p make the program graup? | E | -sellmgs below before continuing the installation | E
Setup will create a group in the Start Menu for CSMIO-P-§ Controller Fimware. You Setup is now ready to begin the installation procedures. You can change any of the settings by
can change the name of the entry below pressing the Previous' button, otherwise press Next to continue.

| ll

CS-Lab\CSMID-IP-S Controller Fimuars Selected instalation type: N
Defaul =

7Zip -
Aocessories a M The following components will be installed:
Accessibilty = CSMIOHR components: =
Spstemn Tools Plugin d's [required)
Tablet PC Databisualization
Windows PawerShel il Fitrnware Lploader L]
Acminishative T ooks
Adobe LiveCycle ES2 Installation directory:
Advanced Serial Port Maritor 2 C:\Mach3WPluging’
[T Do nat create a program group in the Start Menu Installafinn mode: -
CSMIO-P-S Controller Fimuare Setup CSMIOHP-S Controller Fimware Setup
<Previous ][ Nest> | [ Cancel <Previous | Mewt> | [ Cancel

Name selection in start menu - mostly there is no need to change anything here also - click ,Next”
and again ,Next” when you see a summary review.

* CSMIO-IP-S Controller Fi

-:lmmg the installation [ E

Extracting: C:\Program Files (x88M\C5-Lab\CSMY. ACSMIO_IP_SVZ2_010.csapp (100.00%)

Estimated remaining time: n/a

C5MIO-P-5 Controller Firmware Setup

Cancel

After this lasting few seconds setup another window will show up - with question if you want to
launch CSMIO/IP controller firmware that serves to controller updates. If you are not sure if you have
the latest version, you can update it now. Update process was described in B Addition.

If you do not want to update now deselect the ,Launch CSMIO/IP-S Controller Firmware” option and
click ,,Finish”.

Mach 3 plugin and 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 software updating”.
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9.4

Administrator rights in Windows® Vista and Windows® 7

Zgodnoit | Zabezpieczenia | Szczegky I Poprzednie WEIS|9‘

@ Vitadciwoich Machdexe @

Jesli pfasz problemy 2 tym programem, a deiakak on popravnie w
ze) wersil systemu windows, wybierz tivb zoodnodci
Ipowiadajacy tej starsze] wersj

oméz mi wybrad ustawienie

/ Tiyb zgodnoci

[Tluchom fen program w tiybie zgodnose 2;

“wfindows ¥P [Service Pack 3)

Ustawienia

[ Uruchar w 256 kolorach

[T] Uruchar w rozdzielczofei skranu 6540 x 480

[ wpkace kompozycie wizuaine

[] b acz kompozycie pulpitu

B Wighqcz sketluwanle ekranu dla ustawien wysokiej

rozdzielczodci DPI /

Poziom upravnier

Uruchom ten program jake administiator

[ r&‘;‘Zm\er’v ustawienia dia wazystkich uzytkownikdw ]

It is recommended to launch Mach3 program in Win-
dows® Vista, Windows® 7 and Windows® 8 operation
systems with administrator rights.

Open ,,C:\Mach3” directory, find Mach3.exe file and
click right mouse button. Select “Properties” position
from the menu, and next select the , Compatibility”
tab.

Next, select the ,Launch this program as administra-
tor” and click ,,0K”.

From now, the Mach3 program will always run with
administrator rights.
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10.

Mach3 program configuration

After software installation, you should configure it all to match the settings and the controlled ma-

chine with whole its electrical system.

Elements that should be configured:

Scale-up of each axis (namely how many pulses per millimeter/inch).

Speed and acceleration settings for each axis.
Assignment of in/out signals:
0 Signals of homing sensors — HOME
Signals of axis limits — LIMIT
Signal of an 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
Drives voltage enabling— HV_ENABLE
0 Outputs that activate spindle, cooling etc.

O O OO0 O 0 O

Slave axis configuration (if used).
VisualBasic® scripts configuration.

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

Homing speed settings
Program design customization (eventually).

Configuration is an individual matter for each machine; anyway, in the next sections you will find

some general rules.

10.1 Configuration profile creation

If during the installation you did not create a configuration profile (Chapter 9), it is worth to create it

now. In this profile will all the settings of configured machine tool be saved.

After Mach3 software installation, you should see new icons on your desktop, ,,Mach3 Loader” icon

among them - launch the program clicking on it. A ,Session Profile” window will appear. To create a

Saselon brofile

& profile click on the ,Create Profile” button.

In next window, enter a profile name: e.g.
»MyMillingMachine_400x250_CSMIO_IP"
Avoid spaces and special signs (an underscore
is allowed). From the ,Clone from” list select:

Mach3Mill, if you are creating milling machine profile.
Mach3Turn, if you are creating lathe profile.
Plasma, if you are creating plasma or gas cutter profile.

Create Profile

Clone From

New Profile Name

CSMIOVL [
CSMIOVL_WWWY
LazyCam

Mach3Mill

Mach3Turn

Mill_dspMC

Plasma

Screent

TestBrain [l
ok

‘ «—
[ Default Profile Values

Do not put any extension
on the new profile

Cancel

Next click ,,OK” — profile was created. In the , Session Profile” window click now ,, Cancel” — we are

going to create a shortcut on the desktop, it will launch the Mach3 program with our configuration.
Copy the ,,Mach3 Loader” icon (CTRL+C, and next CTRL+V on the keyboard). Click this icon with right
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mouse button and select “Properties”. On “General” tab enter any name e.g. “MyMillingMachine”,
go to the , Shortcut” tab and in the ,Target element” enter:
C:\Mach3\Mach3.exe /p MyMillingMachine_400x250_CSMIO_IP

Type the special signs ,,/”and ,\” carefully, in correct places. You can type any other name of course

instead of "MyMillingMachine..." but it must be identical as your profile name.
After all click ,,OK” and now, you can launch the program using the shortcut you have just created.

10.2 The first run

Before that, you should connect Ethernet cable of the controller to a computer or plug it into a com-
puter network. You must switch the controller power ON at least 10 seconds earlier.

Legal Notice.. After you launch the program for the first

A otce of abity — time, you will see the window of license ap-

Itis the nature of all machine tools that they
are dangeraus devices, In order to be permitted to p rova I .
run Mach3 on any machine you must agree to the following.

T agree that no-one ather then the onner of this machine You should fill in the check box and agree by
will, under any circumstances be responsible, for the operation,
safety, and use of this machine. I agree there is no situation under I . .
which T would consider Artsoft, or gafaf its distributers to be clicki ng the button as shown in the picture
responsible for any losses, dagees, or other misfortunes suffered *
through the Use of this prpefm. T understand that software is very
complex, and thous authors make every effort to achive a bug free

= environment, il hold no-one other than myself rasponsible 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 plugin for CSMIO/IP-S was installed properly, as described in the chapter 9 - then there should this
window appear:

Select motion controller type -
,CSMIO_IP/P” and fill in the check
box: ,Don’t ask me again”, so

A] +1.0000

Progeam B AR | MDIANZ TeolPalh Alld | Cfisels AlLS | Seflings ARG aynoscs | M8 GED G GAD G20 GOD GO GA4 GAD GO9 GEA CaT

Scale.

Mach3 in this configuration profile

wwwmmw«" ) will always use CSMIO/IP-S control-

Your system is shawing mare than one control device

P ks vy et B i pil b ler. Confirm your selection with
HOK”'

™ Nosmal Printer port Operation

R YT < CSMID_PIP_CS-Lab 5 ¢ ————

" No Dewice

Edit G.Cods|  No Device
Recen File T Mo Device. W.O%
Cluae GLodu

SRO %
spate 5| 00

I Dioi sisk i this ng/ ) & @

RPM 0
Seov 0

| Spindle Speed
a4 | § uninsmes —

[ikesd \io|jaFrozarka_400x250_CSMIO_IP

Before you start other parameters configuration, you can verify if communication with the controller

|II

is correct. Click on the ,,Plugin Control” top menu and select the ,, CSMIO_IPplugin” position.
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[(cshao1~ diagnostic window © 2010 ¢5-Lab e =lek=sl You will see CSMIO/IP diagnostic window. If the "Con-
Vo nection status” light is green it means that the soft-
ware is installed correctly and communication be-
General info | Digtal 01| Anslog 10 | Epansion moduies | Debug | .
internal position counters Connection info / i tween |V|aCh3 program CSMIO/IP ContrO”er IS a|SO
Aodis 0 Aoxis 3 R cee .
0 0 " dd192153w.157 Co"m[; Sl correct.
Axis 1 Axis 4 I
J Supply voltage - 24V Internal voltage - 5
Axis 2 Axis 5
0 0 23,89V 4,95V
Trajectory buffer CSMIO-IP CPU temperature
l 242°C
Firmware: CSMIO/IP-S V2,020 (May 21 2013 / 10:01:34)/ FPGA ver. 2.05

If during Mach3 program launching the ,CSMIO/IP connection” window [omeess=

Maruaal WP connecion made:

will appear and the ,Connection status” light in the diagnostic window will | i' a1ty spuchea P
flash red, it means that the CSMIO/IP-S was not found in the network. In |~ ~ “' = ' [

that case, check some possible reasons:

Cancal

e The Ethernet cable must be connected to the device before turning the power on. 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 CSMIO/IP-S is connected directly to PC, verify if network settings are correct — de-
scribed in chapter 7. Quit Mach3 program, verify the settings and change if necessary,
start the program again.

e If at least 10 seconds have not passed from turning on the device power to Mach3
launching —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.
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10.3 Configuration of axes used in a machine

FEvais Confratan Pore § P B At the beginning, you should activate support of the
Pt Setus ar Ao Seleciion Mot Dutiusd | b Sigrne | vt Sinels | Trcoder/MPGs | Sl Sefu | 1AM Cotons |

axes you are going to use. Select the

. | g menu position ,Config>Ports and Pins” and next
»Motor Outputs” tab.

Select axes we are using by clicking ,,Enabled” - the

X
v 1

v o i
TR L ELLE
K% W KN

green ticks will appear next to them. We do not acti-

vate slave axes in that window.

_on [T e |

e Example 1: 3 axis plotter X, Y, Z.
O 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 should not be activated here).

In ,,Motor Outputs” tab if you use Mach3 software and CSMIO/IP controller following options are
unused: Step Pin, Dir Pin, Dir Low Active (you change directions in menu , Config=>Homing/Limits”),
Step Port and Dir Port.

By default axes are assigned to the fo“owing @CSMID/IP@Mm\DnCantml]er&nﬁgurﬂlin!@C&Labs.(.mlﬂ‘
B AxesT || $r Special Functions
STEP/DIR channels: X->[0] / Y>[1] / etc. Y |m . I-L l,p. T |
Pin numbers entered in Mach3, in ,Port&Pins” Configure Axis X
Servo Alanm Input Index Homing Slave Axis Configuration
window, ,Motor Outputs” tab do not matter. R Erabod A e | e &
[~ Low Active
To assign other STEP/DIR channels to the axes T P o o5l
. . ., . . 5 Encoder Pulses/Rev: eometry Correction:
you should do it in plugin’s configuration: menu Channcla ecor. . [ — o e
,»Config=> Config Plugins—> CONFIG”. 1D Regulsor
)
[x] Cancel Save @‘
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10.4 Configuration of digital input signals

| Engine Configuration... Ports & Pins

Pot Setup and Acs Selscton | Mator Ouputs et

NNANALNAA u'ﬂ.gg

Column name
Enabled

Port #
Pin Number

Active Low

Emulated

HotKey

?
E
g
i
3
i;.\.
3
:
&
2
i

& Configuration of the input signals we call from

| EncoderMPGs | Spindie Setup | Ml Optiens |

e menu ,,Config=>Ports and Pins”, by selecting ,In-
E E . put Signals” tab. A list of standard input signals
5 ¥ will appear and you can assign these signals to
§ E . hardware inputs of CSMIO/IP-S controller.
A A
o [ ] I

Columns explanation:

Description

e Green tick means we are using the signal.
e Red X cross means that we are not interested in that signal and it
should not be used

Input port number — for CSMIO/IP it is always port no. 10.
Pin number, means the CSMIO/IP input number, e.g. input no. 14 of the
controller we put here as a pin no. 14.
It does not mean a pin number on CSMIO/IP connector.
Signal polarization change, it is a selection whether the signal should be
active at OV or at 24V.
Signal emulation with keyboard shortcut. In CSMIO/IP-S controller, only
some signals may be emulated: ,THC On”, ,THC Up”, ,THC Dn” and
,,Probe”.
Keyboard shortcut for signal emulation.

Detailed description of the signals is available in ArtSoft® documentation: www.machsupport.com,

below we present short description of the most important.

Signal signature Description
X++, Y++, Z++, A++, B++, C++ Hardware signals of positive limits. A machine stops immediately

when one of the signals becomes active.

X--, Y--, Z--, A--, B--, C-- Hardware signals of negative limits. A machine stops immediately

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
Probe

Index

Limit Ovrd

EStop

THC On

Input signals for general use. They can be used e.g. in VisualBasic®
scripts.

Signals of a measurement probe, e.g. sensor of tool length meas-
urement sensor.

Index from a spindle for rotational/threading speed measurement.
Motion forcing, if one of LIMIT signals is active. It is useful to allow
for move back off the limit switch. If we are using Auto Limit Over-
ride function — this signal is useless.

Emergency stop. You should pay special attention to set this signal
correctly and test how it is functioning.

For plasma cutters. During plasma cutting a machine stops auto-
matically, when this signal becomes inactive.
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THC Up For plasma cutters. Signal of automatic torch high control, an active
state causes Z-axis raising.

THC Down For plasma cutters. Signal of automatic torch high control, an active
state causes Z-axis lowering.
OEM Trig 1-15 Using these signals, you can e.g. start a program with a button on a

machines desktop.
JOG X++, JOG Y++,JOG Z++, Signals that allow for motion of each axis in manual mode (move-

JOG A++ ment in the positive direction).
JOG X--, JOG Y--, JOG Z--, Signals that allow for motion of each axis in manual mode (move-
JOG A-- ment in the negative direction).

If you are not sure on which input in the CSMIO/IP-S is one of [Eer e _;ﬂé.;w—-ﬂ-ll
the signals connected, then you can open diagnostic window ‘@E_@ Wese |
from the ,Plugin Control/CSMIO_IP_P_plugin” menu, go to == P ——— s!.
the ,Digital 10” tab and in the ,Digital inputs” area thereisa | - |
preview of all inputs state of our controller. Then you can just E n“—m ;:; u |
e.g. pressing a limit switch manually to look at a screen, and : e

see, which input changed its state. You can also watch the | EEBAATaRnE R R,
LEDs located on the controller. /ﬂl/ |

e

(s o w=w  After all input signals configuration it is worth to

Cooraw_Pugtn Conwl_relo

T L e p—— | WisG15 GoG1T

e CumentPostion  MachineCoord  WorkOffsst  GS2Offsst  Tool Offset

CRex@XPos 40,0000 =  *1669200 -  +1669290 - 400000 - +00U00

Reivd¥Pos 400000 = IO -+ - <00

etz @ZPos 41214535 = 0000 - - D oown - ssoso
X = +0.0000 - 000 - +0.0000

check, whether it has been done correctly. To do so,

close the configuration window, approving with

_Retad[@ APos 400000 =
_Rers (@l BPos +0.0000 400000 - . d
Refc. @ CPos 40,0000 = 00000 - % ~+0.0000 +71.0970

e | ,0K” and then go to the ,Diagnostics” screen (top

st cewe | button bar in Mach3 program window).
Input Signals current State &Xternal

M Eogxe M Eiogve [ Eiogze M EdopAe .
§- 8. 8~.8~ | Under the ,Input Signals current State”, there are

BWorguis B oseeim B oe-vme B wskome

B g 8 "B~ | controls, which show current state of input signals

ingex M tasesLm B me-Limt B Matiome

o0sza000M
| 42675,600

Run
| I Tool Request

B Lmiov B torch on I Torch U B Torch On
rgency

e of the Mach3 program. Now you can press the
=t | s e M "
—— B ESlwemwe | emergency stop button, the ,Emergency” LED
Mistary,| Claar| CSMIO-P

should start flashing. The same way you can check
other signals, e.g. by pressing manually the limit and

homing switches etc.

@Check carefully the E-STOP signal functioning before you continue your configuration. It is very im-
portant to have possibility to stop the machine immediately, especially during the first run and con-
figuration!

In the CSMIO/IP controller, there was additionally implemented fault signals support from servo
drives. Details in the ,Additional configuration functions” chapter.
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Since the CSMIOQ/IP v1.07 software version [wise s
. . . . . 13057‘50"’ L Shutie 'wWhaal Setrg Irgurs Sagral Detesrcag Yicats i ton
there is a possibility to give the same input | | = ooemen e — || = e e
. e ot Gl Corrssin
PIN as LIMIT and HOME. You should disa- | :&Ees Sl e o | | 282 r
. . Seiub Prapees e mw%wh E b
ble the ,Home Sw. Safety” option in |...022 v Ci i " b tune
. . :'x:m D Pardert Contid 'l:u-w.nﬂ-‘
»,General Config” window of Mach3 pro- | .. PR o [Mhoi i | | Comdone TR ey
. »” . R o TR o - momten
gram. With ,Home Sw. Safety” option | =i& S L
; : | P [ ol g AR kil
disabled, the LIMIT signals are not moni- st i i e ——
4 ol G oistoral OV Dt Tokaarca.
. h . & ‘Sop on M1 Command e 'l: ok ) clkcmren ; _ﬂmawmf'ﬁ“r_ s
tored during homing. T — Tl  fovniiios a0
& BER1 S TSR cx‘”%,—._— Scanen Corbel I TeolSebctors Prrmiert
Progpim Ealey G ; Hefles Screens. : Dphonal (o S ave.
™ Proguam Saley Lockout o r "
This diablas pogran Sanclation whis e Poskon 1 20007 F FlahE - 5 25
sl At B gt i activtad
o
10.5 Configuration of digital output signals
Tl Conigration. . Pors 8 P @ Digital outputs are used for such tasks as e.g. spin-
Pt Gt aed ook Saimetion | Mt Ot | bpnt Sgrsie | Bt MG | S Sty | M Ot | . . . . .
R — e — e — dle/torch activation, activation/releasing brakes of elec-
':'- : F E tromagnetic motors, cooling, solenoids valves activa-
H : 3 ¥ tion, etc.
¥ L : v ) Lo
et ® i ; . The outputs configuration is almost the same as the
Output #3 (]
[ousatea x 0 x - . . .
Pna 2-9. 114,16, and 17 sre cutput pira. Mo other pin rumbers shoukd be used. InPUtS Conflguratlon'
o [T ]

Columns explanation:

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.

Input port number — for the CSMIO/IP-S it is always port no. 10.
Pin number, means the CSMIO/IP-S output number, e.g. output no. 5 of
the controller we put here as pin no. 5.
You do not give here PIN number on CSMIO/IP connector.
Signal polarization change, it is a selection whether the signal should be
active at OV or at 24V.

Detailed description of the signals is available in ArtSoft® documentation: www.machsupport.com,
below we present short description of the most important.
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ENABLE1-6 Signals of axis enabling. Can be used e.g. as an enabling signals
(Servo ON) in servo drives. For axes in use (section 10.3), the sig-
nals pass into active state after pressing RESET on Mach3 screen. If
Mach goes into stop state, the signals are disabled.

OUTPUT1-20 Universal outputs. Can be used to control a spindle, cooling as well
as from VisualBasic scripts level.
Current Hi/Low Current limit output for stepper motors. If axes of a machine are in

standby mode, there is no need to supply the stepper motors with
full current. This signal becomes active, when axes are not moving.
Current limit allow for energy consumption reducing and motors
heating up — the same lengthening their life. Unfortunately, many
controllers of the stepper motors do not have correct input to con-
nect this signal.

Again, during system startup the diagnostic window from the

“Plugln Control” menu may be helpful. In ,Digital 10” tab, you

can view current output signals state and assess if any prob-

|

lems result from some wrong configuration or from some

Digsi outputs Outpots overicad

incorrect electrical connection.

\
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10.6 Configuration of spindle and cooling

. : i [Engine Contiguration... Ports & Piny . . - &
First, you must configure output signals. FOr that [ .. o) s | om s smmre: e s | mwom
you should select ,Config/Ports and Pins” from = ettt |t e

. o3 ez [ I Coomloy St
menu and go to ,Spindle setup” tab. In , Relay con- EY Sosertt ,:m.,,h, ) e e
. Fleod st Corent i -
trol” group set Mach3 output signals numbers (the- 5 ol Pt e | P T
Ma M7 O [ 'I_':_ mrmr — Soecal O, sy OF
se are not the numbers of CSMIO/IP outputs, see e P i s ||t el
. . . : Mol Sprde - s S D s el ‘f‘.‘:"‘wh'z‘tt : Seconds | T~ Toch Vel Coret
previous section about output signals configura- e e L e e
tion). Here you can select the OUTPUT1-6 signals.
ok |[ki ] gseons

There are two options: for right revs (M3) and left revs (M4). We must uncheck ,Disable Spindle
Relays” box of course - that means no support for spindle activation.

In ,,Flood Mist Control” group placed below, we set control of cooling activation just the same way.
Here you can also take the OUTPUT1-6 signals. If we want to use the control function of cooling acti-
vation, we must deselect the ,Disable Flood/Mist Relays” box. There are two possible modes of cool-
ing: water mist (M7) and water stream (M8). For each mode, we give the right output signal. You can
also give the same signal for both modes, so then it will be activated with both the M7 and M8 com-
mand from the G-Code. Additionally in the ,Delay” area, you can also set the delay you want after
cooling activation before machining begins.

Time delay for spindle switching on and off is also an important parameter. In particular, the high-
revs spindles need a little time after activation to speed up to the required speed. In the ,General
Parameters” group, we can define independently an acceleration and deceleration time for 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

10.6.1 Analog output configuration

The last things we configure in the ,,Ports and Pins” window are parameters related to the control of
a rotational speed through the digital input of CSMIO/IP-S. In the ,,ModBus Spindle — use step/dir as
well” group select the , Enabled” area, in the ,Reg” box enter value of 64, and in the ,Max ADC
count” —4095. Now you can close the ,,Port and Pins” configuration window, click ,,Apply” and , OK.”

For correct control of the revs, you have to specify what range of the [Fiwsiin %]
revs our spindle has (including the inverter settings and eventual Y

” I~ Reversed

pulleys). Select the , Config/Spindle Pulleys...” menu position. If we

use one ratio then enter ,Min” and ,Max” revs. Approve with , OK.” e
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Last thing related to the revs control is a choice of analog output, which [FeEaEw G 5 ]

Serda ]| | 40 Sirwe e |

will be used. i
e select from the menu ,Config/Config Plugins” o
e click ,CONFIG” next to the ,,CSMIO/IP” Fown
e goto ,Spindle” tab, in the ,Spindle DAC” group e
e select ,Enable” ' e e |
e on the ,Select Analog Output” list select analog output.
Again, during the startup the diagnostic window may be help- [ s mncne _ i —

ful. In the ,, Analog |0” tab, you can preview current voltages on
analog inputs and outputs. When we configure the spindle, | sooe/oee me? s sl
then in a MDI tab you can enter e.g. M3 (enter), S2000 (enter). \ e H&ﬁ—d

It should cause spindle activation (right revs) and setting the o

revs on: 2000 rpm. In the diagnostic window, you can see digi- 2 | s |

tal outputs and voltage on analog output activated. / |
7/ = i

Firrmvvvares 5MBGHIP-5 V20K (May 21 011 7 10084 PP ver, 203

Additionally the icon informs us which analog input is config-
ured to control a spindle.

Check carefully inverter settings before spindle activation, incorrect configuration may cause perma-
& nent damage of the spindle, which is not covered by warranty.

Pay attention if the left/right revs are activated correctly — machining with incorrect revs direction
& may cause damage of a tool or a work piece.

10.6.2 Problematic PWM Control function

A frequent reason of problems with analog inputs is ,PWM Control” option set in Mach3. On first
sight, sometimes we do not see this position is marked, especially when ,Use Spindle Motor Output”
position is not active. Below you can see correct and incorrect settings.

Wotor Control J Motor Control %
I i{ise Spindie Motor Gutput JHise Spindie fiotor Ouip

-

-

PWMBase Freq. |5 PWMBase Freq. |5

Minimum PWM [0 % Winimum M o %

If ,PWM Control” is check-marked but inactive you must first mark “Use Spindle Motor Output”, then
click ,,Step/Dir Motor”, and again uncheck the ,,Use Spindle Motor Output”. Selecting ,,Step/Dir Mo-
tor” in this place does not mean that spindle will be controlled by STEP/DIR signals. Configuration of
a spindle as an axis you will perform in plugin. It is described later in this guide, chapter: “Additional
configuration functions in plugin’s window”.

The ,,PWM Control” option should be unchecked because it is incompatible with CSMIO/IP and leads
to errors during spindle revs control.
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10.7 Configuration of resolution, speed and acceleration

Before we start working, it is absolutely necessary to [ fuin s (=]

-

X - AXIS MOTOR MOVEMENT PROFILE

set resolution (so-called scaling) of axes correctly and
to set their max. speed and acceleration -in the Mach3
program - ,Config/Motor Tuning” menu. In the win-

dow, first select an axis you want to configure, next
enter parameters and click ,SAVE AXIS SETTINGS”. Now S s B
you can select and set the next axis.

 eleony. Accierstan . StoPuse OnPuse J
Supspe W mmEos N, aormeshechec  GF 1-5w  0-5

[020 [ ES T femmsr [0 o Caoncel o
If we forget to click on ,SAVE AXIS SETTINGS” all the changes will not be saved.

For 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 Alinear axis is powered by servomotor with 10000 rpm encoder.

e Aservo drive is configured without a multiplier and a pulley, so the 10000 STEP pulses cause
a 1 rev of the motor.

e To transfer the drive there was a ball screw used - pitch 10mm.
e No ratio between motor and a screw.

steps number per motor rev

StepsPer =
Kakhdl feed per motor rev

So there are 10000 pulses per motor rev and 10mm feed rate. Dividing these values 10000p/10mm
we get 1000p/mm value, which we enter into ,,Steps Per” box in configuration window.

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

In ,Acceleration” area, we define acceleration for an axis. At the beginning, we recommend to enter
something about 400mm/s”. Later you can set this parameter experimentally by assessing the ma-
chine working.

O Remember to click ,,SAVE AXIS SETTINGS” for each axis after finished edition. Perform the configura-
tion as follows:
Open ,Motor Tuning” window —>Select axis (,,Axis Selection”) = Enter the parameters—=>”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. They are used to control via LPT port
and they define width and STEP/DIR pulse time. The CSMIO/IP-S controller provides the signal with
the 50% duty cycle, which is the most optimal variant.

CS-Lab s.c. —CSMIO/IP-S - CNC Controller Page 62




Due to connection of STEP/DIR signals to the drive (both servo and stepper drives) pay attention
which STEP edge is active.

Example:

While connecting the controller- e.g. for the M542 stepper motor you should connect the PUL+ sig-
nal to STEP+ and PUL- output to STEP signal of CSMIO/IP. This way — switching on the optocoupler in
the M542 will be followed at proper edge of the CSMIO/IP-S STEP signal. If the connection is incor-

rect, 1 step will be lost during every direction change. After a long work, it may accumulate large
position error.

If needed (e.g. if there are position errors) STEP signal polarization may be changed by program, indi-
vidually for each axis It is set in menu ,,Config>Ports and Pins”, ,Motor Outputs” tab, ,Step Low
Active” column.

Engine Conbguratian.. Ports B B * a3 !l__ ¥ :

I Poet Setip and foon Selection  Metor Oputs | inpus Signs | Output Signala | Encader/MPG's | Soincle Sréce | W Otions | |

|
Signal Ensled | StepPin® | DiePin® | Dif LowAiti.. !Mrplﬂw A StepPart | DirPurt |
X s L 2 [ L i 1 L
¥ s g ] 7 x ¥ 1 1 )
A o« 4 [ x L 1 1
& fuis x 5 ] ¥ 2 1 E
B ks x 0 ] L ¥ 0
€ Aus x 0 0 x x ] 0 L
Sgurll ¥ a o ¥ x a o

o | i ]zt |
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10.8 Configuration of directions, homing and software limits.

When axes are scaled and their speed is config- | MotrHome/Softlimits
Entries are in setup units.
ured, it is important to set directions Correcﬂy_ Aot Reversed |SoftMax |SoftMin |Siaw Zone |Home Off. |HomeNeg |AutmZera |Specd% |
. . . . . . X ' 465.00 0.00 0.00 0.0000 ' 'ﬂ 20
Useful function is possibility to indicate software || ¥ oww ew 0w oww ¥ &
L. X . z 4 0.00 -130.00 0,00 0.0000 of of ES|
limits - the machine working range. " ¢ wom  mw 0w oo ¥ x
B 4 100.00 10000 0.00 0.0000 4 of o
c x 100.00 -100.00 0,00 0.0000 4 of 0
H H 1 H H ” 1 lome location coordinates
Select in the menu ,,Config>Homing/Limits” posi- Gj“lo‘i" Adﬁ%
tion. In the window, we have configuration pa- o 5 o
[ e
rameters for each axis:
Column name Description
Reversed Switching this field, you change direction of an 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 field is not used. In LPT, it is used to define a section

for braking near to the end of working range. CSMIO/IP-S controller auto-
matically calculates the braking distance including acceleration defined for
the axis. The best way is to enter 0 in this box.

Home Off. Starting v1.07 version software - in this field we can define a distance of
going off from HOME sensor after homing. If we enter e.g. 5mm, then the
controller will home the axis on a HOME sensor and after that, it will go off
with 5mm and reset axis position. You can also enter a negative value - in
some cases it us very useful.

Home Neg As a standard an axis homing goes into negative direction. However, we
usually home the Z-axis upwards and the down motion is a negative direc-
tion. Therefore, we have to do Z-axis homing in a positive direction. Home
Neg is to select homing direction.

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

tor Tuning”. For the first tests we recommend 10%.

Attention! — you can enable and disable software limits. If they are enable, the program cannot con-
& trol an overrun of working area. The only protections are hardware LIMIT switches.

When software limits option is active (,Soft [S&uacsssesmcies =" FE]
Limit" on a Mach3 main screen), the g T e T e T
B X +0.000 | ., Tool0
CSMIO/IP-S controller does not let for any ) +0.000[%
move if axes of a machine are not homed. Ll t52.700)1 .,
& 0,000 ==

Current status of the function is shown by the m
green light around ,,Soft Limit” button. e

File:[NoFile Loaded P il o K

prrr———— T T
Recent Fil Single BLK AILHL
- — — H Tool 0 e Yo I I
Close G Coda Reverse Run_ || 10O — o — Spindie CWFS

100

- - FRO -
o s LT vmeo@ 9o

<Spe> 5
_ SotNextbine | "y opuons s [
i oot
I 1 SofeZ | Onof| | Fiscs 0
Reset 1 ... Emergency Mod Z innioit o 100:00 UnitsMin ___ 0,00 Spindle Speed
_GCosen| wcooms| #0000 | | smovorrcimns ] | usmen 0,00 3000

History | Clear ReConfiguration Estop NaszaMFG40x25_CSMIO_IP
) CSLABY
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10.9 Configuration functions in a plug-in window

The configuration window of plugin is activated by ,Config=>Config Plugins” menu position, click
,,CONFIG” next to the CSMIO/IP name.

If there were different types of CSMIO/IP controllers installed then click “Config” next to the control-
ler that will be used.

il
Enabled [ Plugin Name [ config '
w CSMIO_IP/A_C5-Lab_s.c CONFIG /
14 CSMIO_IP/M_CS-Lab_s.c. CONFIG |
of CSMIO_IP/P_CS-Lab_s.c CONFI I
of Flash-FlashScreen-SWF-Plugin-A Fenerty--B.-Barker-.. CONFIG l
e JoyStick-JoyStick-Plugln--Art-Fenerty-Ver-10a CONFIG
g PrinterScope-Port-Scope-1.00.046 CONFIG
Bt TumDiags-Turn-Disgs-100.1 CONFIG

L n [ I

10.9.1 Axes special functions
Axis configuration is divided into the following groups:

o Ser’VO A|a rm |nput CSMIO/IP® Motion Contraller Conf
. }’ 'h}é"s"ic"éﬁ'ﬁ'éj}éﬁéﬁ | ﬁ’ Special Functions I
e Channels Selection % @ lw || = E
o Index HOm'ng Configure Axis X
~Serveo Alarm ~ Index Homing Slave Axis Configuration
e PID Regulator et B | - oo + P
. . . I Low Active = — Slave: |None - =
e Slave Axis Configuration Ry Fe r0 =] e o Comies]
| = . B Encoder Pulses/Rev: Geometry Correction
[ \annels Selection 10000 ;
|| Encoder Input Channel EI. 0.0000 gt
Il | F S
I ™ Enc. Reverse Direction [l e pstum
[ STEP/DIR Output Channel
|
|
I [x] Cancel Save @l I

10.9.1.1 Servo Alarm Input - an alarm input in servo drives

The CSMIO/IP- controller has a possibility of autonomous reaction to fault signals from servo drives.
A drive may generate a fault e.g. in case of overload. If the fault signal appears the CSMIO/IP stops all
axis within 0,1ms. It is worth to configure in servo drives a dynamic brake function, which will reduce
distance that an axis moves with the power of inertia.

Enabled Function enable/disable
Low Active Active signal in a Low state
Pin Input number on CSMIO/IP-S controller
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10.9.1.2 STEP/DIR Channels Selection

CSMIO/IP-S controller has 6 STEP/DIR output channels. For X axis, by default, there is assigned 0
channel, for Y = 1 channel, Z— 2 channel... etc.

For each axis there can be any channel assigned. We made the choice from the ,STEP/DIR Output
Channel” list.

10.9.1.3 Index Homing

If we connected INDEX signal from servo drive to the controller, then we can enable precise homing
function with INDEX signal use. It greatly improves homing repeatability, even when homing switches
have quite large spread.

Enabled Turning function on and off
Pin CSMIO/IP input number

Encoder Pulses/Rev Pulses number per encoder rev (with all edges)

10.9.1.4 A PID controller

This group is only for CSMIO/IP-A controller. In IP-S model is not active.

10.9.1.5 Slave Axis configuration.

In large machines there are often two motors used to support single axis — one on each side. Even
though in Mach3 program - ,,Config” menu there is a position to configure slave axes, we provide
here autonomous support for the function, to increase reliability level.

Some users implement a slave axis by linking the STEP/Dir signals of two drives and connecting them
to one channel of a controller or they use the slave axis function, which is available in some servo
drives.

The slave axis implementation through the CSMIO/IP-S has one significant advantage —function of
machine geometry correction available (e.g. gantry perpendicularity). It is more specifically described
in the addition ,,Slave axis configuration example”. In brief — for each X, Y, Z-axis you can define one
slave axis. The slave axes can be A, B and C.
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Configuration parameters:

Slave Axis selection, which one will be slave for the currently selected
one
Mode Slave axis working mode

Geometry Correction | Geometry correction value of a machine tool

Slave axis working mode:

No Correction Mode without correction — Master and Slave axes work just
like “glued” together.

Read Difference Homing position difference readout between Master and
Slave axes. After homing, the value will be entered in , Ge-
ometry Correction” area.

Sl. Correction After homing, Slave axis is “freed” for a while and geome-
try correction motion is done. It allows for e.g. perpendicu-
larity settings in gentry machines.

O In,,A” addition you can find slave axis configuration example described.

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

CS-Lab Company has made every effort to ensure reliability of the CSMIO/IP-S controller. However,
A the company does not take any responsibility for any mechanics damage because of wrong configu-
ration and any eventual failure or software errors of CSMIO/IP-S controller.

We strongly discourage using slave axis function on stepper motors. Stepper motors don’t have
feedback and it’s easy to damage mechanics in a machine, e.g. when one of the motors brakes and
the other one still works.
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10.9.2 Spindle configuration
CSMIO/IP controller has many additional functions according to a spindle. The options were divided

into following groups:

}b Axes Configuration ﬁ Special Functions }
Sp\ndle] Overide Src ] Flasma I Misc 10 I Other 1

Spindle DAC Spindle Axis
@' ¥ Ensbled [ Enable Spindle Audis Align at stop
¥ Reversed direction ¥ Enabled +
— Select analog output: - &
annel lection
I Analog OUT 0 - .
Encoder Input Channel: EI. Stop Spindle at angle:
N 100 deg
Spindle Encoder (CSMIO_ENC)
| -
’ PiRev 4000 ¥ Inv. Direction STEF/DIR Output Channel
| . - "
i Spindle Alarm Input Speed/Accel Config
| [~ Enabled ¥ Low Active ﬁ PID Regulstor PRev  [4000

I Fin: |In7 - [+ Accel 2.0 Is]

f 0 Cancel Save @‘ |
Spindle DAC Selection of analog output for spindle revs control
Spindle Encoder CSMIO-ENC module configuration
(CSMIO_ENC)
Spindle Alarm Input Spindle drive alarm signal input configuration
Spindle Axis Spindle operation through axis channel (STEP/DIR) op-
tions
10.9.2.1 Spindle DAC - revs control output
Enabled Enabling revs control on analog 0-10V output
Select Analog Output Analog output selection
10.9.2.2 Spindle Encoder - spindle encoder module
P/Rev Pulses number per spindle rev (with all edges)
Inv. Direction Analog output number selection
10.9.2.3 Spindle Axis - axis channel spindle control
Enable Spindle Axis Function enable
Reversed Direction Revs direction change
Channel Selection STEP/DIR output channel selection for spindle operation (it's

important to remember that for “common” axis operation
there are only 5 channels left so it's impossible to use 6 axes)

PID Regulator Only for CSMIO/IP-A — PID regulator tuning

Align at stop Automatic spindle setting in demanded angle always after
turning off. This function is especially useful when spindle
axis, for tool change, must be set in a defined position. ,,En-
abled” activates the function and below you can enter the
angle for spindle setting.

Speed/Accel Config Configuration of pulses per spindle drive motor rev and ac-
celeration. The acceleration value entered here is a time in
which the spindle gets max. revs (defined in Spindle Pulleys).
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10.9.3 Override sources - feed speed and spindle revs corrections source selection

eased To: C5-Lab .. {Comp) /o)
s Vew Viawcs Operstr PginConsal Hel

Mach3 software allows for feed speed and spindle &

Progromfun dsd | MOLAIR TouPaihali | Offsets A5 | secings A5 | Disgnostics T | MiE»G15 G1G17 G40 G20 GBO GD4 G34 G40 GOD GA4 Ga7

speed change during work. As a standard, it is
adjusted using two sliders and a main screen. If
machine tool were equipped with additional panel
with buttons, it would be easier to adjust the
speed using knobs placed on it. With CSMIO/IP-S, |fieFere=s:
we can also control feed speed and spindle revs

using potentiometers connected to analog inputs.

INaszaMFG40x25_CSMIO_IP

Eli;%'—z—;f;“p’*j;“:“l‘**?' _ - ' In ,Override sources” tab you can set whether the speed
Sonde [GHSSATES | P | Moc 0| O | adjustment should be done through Mach3 screen, ana-
| fi: Pk i log inputs or additional MPG encoder axes, etc.
' e A — ,Feed rate override” applies to feed speed and ,Spindle
FutedNeh onk B lack s speed override” to spindle revs.

™ Erabled ™ LowAcive I Ensbled [ LowActve

The following options are available:

Mach Regulation via PC (slider on a Mach’s screen)
CSMIO/IP AIN 0/1/2/3 Analog inputs of CSMIO/IP controller

MPG AIN 0/1 Analog inputs of CSMIO-MPG module

MPG AXIS 4/5/6 4, 5 or 6 axis of MPG encoder jog (pendant)

For both feed speed and spindle revs speed control we can define digital input of CSMIO/IP, which
will force control from Mach3 screen — ,Forced Mach override”. Thanks to this, you can easily and
quickly switch the source of speed defining— e.g. using a switcher placed on a machine’s panel.
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10.9.4 Plasma - additional functions for plasma cutters
In current software VerSion, we have one OpP- | [ csMIO/P® Motion Controller Configuration @C&Lﬂbs

X Axes Configuration 3 Special Functions I

tion available — torch high control via analog

Spindle | Overids Src Plasma | Misc 10 | Other |

input. % |
Configuration is only about to enable the func- 2

THC Analog Made

tion, select polarization, and to select analog | R
input.
Select input: [Disabled)] -
The function, with normal polarization, works o

Analog |
Analog |

the way that for OV on analog input there is
correction entered in THC min, and for 10V -

THC max configured in Mach3 screen. With ©  Cores swe Q)

reversed polarization — for OV there is THC
max, and for 10V - THC min.

Enabled Function enable/disable
Inversed Polarity Polarization reverse
Select input Selection of analog input for torch high control

Attention! — Plasma generators are dangerous because of high voltage on electrodes. To analog in-
puts of CSMIO/IP you should connect only galvanically isolated signal and well filtered (it is good to
place RC filter in the connector). Incompetent connection of signals of a plasma generator to
CSMIO/IP controller may cause its damage.

10.9.5 Misc IO - Special functions related to I/0

10.9.5.1 Servo drive RESET B+ Axes Configuraion %7 Special Funciions |
Any CSMIO/IP controller output can be as- |

Servodrive RESET output

signed as a RESET signal for servo drives. On | Ve B Ewbied  Ouputpin !
. ¥ Low Active |[Ouw2 =
the output, there will be a short pulse every Y

HV Enable output
time when in Mach3 the RESET function will | ¥ Embled  Quiputpin
I LowActive |01 >
be called.
Input signals filter
2 x4ms

Filter period = 8ms

10.9.5.2 HV Enable
In this place you can — for any CSMIO/IP con- B |
troller output — assign a function of main voltage activation (e.g. for servo drives). In many alarm

0 Cocd | swve @

situations like e.g. E-STOP signal activation, additionally main supply disconnection it may increase
security level.

Output defined as ,,HV Enable” will be active during normal work of CSMIO/IP controller, in case of
any alarm situations such as limit switch or E-Stop touch, the signal will become inactive.

10.9.5.3 Input signals filter

Sometimes happens that on a large machine tool, electromagnetic noises level is so high that stand-
ard hardware limits, mounted in CSMIO/IP are not enough and so there appear false signals e.g.
LIMIT, E-STOP etc., causing machine work brake.
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In such situations, the input signals filtering function may be very helpful. We define here filtering
time. | do not recommend using high values because of the fact that later there may some delays
occur in reaction to digital inputs.

If values of 1-15 (4ms — 60ms) do not solve the problem, then a hardware and machine tool wiring
quality may be the cause.

Long filtration time may delay reaction on alarm signals even up to 0,4s. The delay will also be visible
during HOMING or tool measurement (PROBING), causing that machine’s axis will go through a long-
er distance after sensor activation.
As mentioned above, there is rather no sense to give filtration time higher than 60ms, and so small
delays are practically unnoticeable.

10.9.6 Other plugin functions

10.9.6.1 MPG multipliers
If you use CSMIO-MPG module and an external ¢

jog encoder (handwheel), you can switch the || # Axescorfiouston ﬁ’SPEC‘a‘F“”mﬂIHSI
- . Spindie | Overide Src | Plasma | Misc 10 {Cther
multiplier between three values. In this place, PG mulipis Safty Exte
OTHER|
we can select what values it will be. Lower i ¥ Ao Z-nh Enatle
€ %10, x100, x1000 W Smart Limits
range gives better precision and safeness — e W Probe Prolection
because in this case turning the encoder we will W Setfues 0" on RESET
not speed up the machine to high speeds. E-STOP requests CSMIO Cannoction Prperticn
Higher range will be better for large-size plot- o - ||
¥ CANOpen Timeout
: . ame: [PSSELLEN  Change name
ters to move the axes quickly over long dis- tome: [PSSELEN Chengereme |
tances. €  Cancel ‘ Save @‘

10.9.6.2 Axes DeRef & Zero - axis reset after emergency stop

CSMIO/IP-S and CSMIO/IP-M controllers reset axis position by default and require reference after
emergency stop. This solution is safe because often, after emergency stop, real machine’s axis posi-
tion is unknown. Position and reference reset gives a clear information to operator to do homing
again, to check material position etc.

However sometimes automatic reset may be burdensome or in some cases even not recommended.
Deselecting ,,Set Axes to ‘0’ on RESET option, we can disable automatic position resetting.

10.9.6.3 E-STOP requests - alarm events
In this place, we can disable machine stopping in following situations:
e Digital outputs overload
e CANOpen Timeout
Deselecting this option causes that such situation will not cause that machine stops.
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10.9.6.4 Safety Extras
In CSMIO/IP software few additional functions were implemented, which increase safety and comfort

of work.

Auto Z-Inh Enable Automatic Z-axis move limitation. Enables protection against
worktable of a machine damage. More details in chapter
14.1 — Automatic Tool Length Measurement.

Smart Limits Movement blocking when hardware limit signal is active. It
works the way that e.g. when X++ signal is active, then we
can move X-axis only in ,,-,, direction.

Probe protection Tool length sensor protection. When Probe signal is active
then Z-axis manual jog in ,,-, (down) direction is blocked.

If Probe signal goes active during treatment, a machine will
be stopped just like in situation when E-Stop is pressed on.

10.9.6.5 CSMIO Connection Properties - additional connection options

Default MAC Default MAC address for a connection. It is useful if in our
local network, there are few CSMIO/IP controllers and we
do not want to select a controller we want to connect with
at every Mach3 start. It is set by ,Set as Default” button and
reset using ,,Clear Default”.

Connected MAC Information about MAC address of currently connected
CSMIO/IP controller.
Name Currently connected controller name. You can name it by

yourself. The name will also be displayed in controller's se-
lection window if in local network there is more than one
CSMIO/IP controller. To give your name you must enter it
and click ,,Change Name”.

Clear Default Default MAC address deletion.
Set as Default Default MAC address setting.
Change Name Private name setting for connected CSMIO/IP controller. It

can be any name. However, it cannot contain spaces or spe-
cial characters - e.g. ,Lathe01”.
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10.10 Selection of inch/mm units
Selection of units by which the axes in ,Motor Tuning” are scaled is set in

Set Default Units for Se...

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

Units for Motar Setup Dialog

 Mh's " Inches

,OK”. Selection of units for a treatment is done by G20 (inch) and G21 (mm) com-

mands.

10.11 Some parameters in the General Config window.

In the ,,Config=>General Config” menu, you find basic configuration parameters of Mach3. Many of
them do not need any modifications, but it is worth to change some of them. In the picture below,
you can see a table with the most important parameters and a short description of each one.

e o R g —

520,521 Contral E ditar Shuttle Wheel Setting

Inputs Signal Debouncing/Moise rejection

[~ Lock DRO's to setup units GCode Editor Browse Shuttle Accel. Debounce Interval:’U— e
Tool Change [\a/inN T \Notepad exe 0.25 Seconds Index Debounce [

" Ignore Tool Change

. t For Cpcle Start. Startup Modals General Configuration

[~ Use Init Sting on ALL "Fiesets” [ Ziz 250 on Output #E [ Dizable Gouge/Concavity Checks
Initialization String [ Home Sw. Safety [ GO4 Dwell in ms

Angular Properties G0

Unchecked for Linear Lookéhead |1000  Lines I Use'watchDogs
W f-fiwis is Angular Motion Maode Ignare M calls while loading I Debug This Run

. % ConstantVelocity ¢ Ewxact Stop 13- Execute after Block. W Enhanced Pulsing
2 BT AT UDP Pendent Contral I Allow Wave Files
W Cdis iz Angular Distance Mode I Mode I~ allow Spesch

Pam End or M30 ar Rewind

W Tum off all outputs
™ E-Stop the system

& Bhsolute 7 Inc

" Absalute % Inc

Active Plane of Movement
O xy Cvz O xZ

Run Macro Pump
ChargePump On in EStop
Persistent Jog Mode.
FeedOverRide Persist

1 2 S B e e

™ Set Charge Pump to 5Khz - Laser Stndby
[ Use OUTPUT20 as Dwell Trigger
™ MoFRO on Queue

I Perform G32.1 No System Meru in Mach3 10 Tum Manual Spindle Incr,
e e s [0 oD
™ Tum Off Spindle [Foctimn | i Include TLO in Z from G31 CV Control
0.1 Lock Riapid FRO to Feed FRO I Plasma Mode
r i 02 Uris..
M1 Control 0.0 FRotational CV Dist Tolerance
[ Stop on M1 Command '— ™ Rat 380 rollover [ G100 Adaptive NurbsCWY
Use 999 to p.omt I~ Ana Shart Rot on GO [~ Stop [ on angles > |40 Degrees
Serial Output 0.0001 o )
ComPort # [T BaudRate [%600 indicate a — I Rotational Saft Linits Auis DA Properties
P . Cantinous Jog r .
* §Bit15tep (" 7 Bit 25tap N gl Screen Control Tool Selections Persistent.
P Catet st W ™ Hi-Res Screens [ Optional Offset Save
rogram 2aley = ¥ Boxed DRO's and Graphics W' Persistent Offsets
™ Program S afety Lockout 0.001 ™ Auto Screen Enlarge [ Persistent DROs
This disables program translation while the Position 10 |0.0001 [¥ Flach Errors and comments. [~ Copy G54 from G59.253 on startup
Extemnal Activation H1 input is activated
QK
e s = — |

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

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

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

It is about behavior at the end of a program, M30 or REWIND command.

Angular Properties

Pgm end or M30 or
Rewind

Motion Mode Motion mode selection: Constant Velocity or stop at every trajectory section (Exact
Stop). The Exact Stop mode may be more precise in some cases but much more
slowly. Constant Velocity mode is used in 99% of cases.

Data format for circular interpolation. Usually "Inc" should be selected. After load-
ing the trajectory, generated with CAM program, if there are problems with circular
interpolation (like large circles in a 3D preview), you can try to switch to ,,Absolute”
and then load G-Code again.

1) Mode
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Active Plane of
Movement
Jog increments In
cycle mode

Home Sw. Safety

Ignore M calls while
loading

Look Ahead

Run Macro Pump

Home slave with

master axis
GO04 Dwell in ms

Use watchdogs

CV Control

Rotational

Enhanced pulsing
Screen control

Default plane for circular interpolation G2/G3. Usually X-Y for milling machines, X-Z
for lathes.
Default feed values for stepper work.

Homing mode. When this mode is disabled, the homing process is less restrictive. It
allows for e.g. homing start when an axis is already on the HOME switch. When
homing also LIMIT signals are not taken into account.

With this option selected so-called safe homing is performed, LIMITs are all the time
taken into account, also you cannot start homing when an axis is on a HOME sensor.
Macros ignoring (,,M” commands) from g-code file when loading. This option should
be activated. Without it when file is loading, a machine may start performing mac-
ros by itself.

Mach3 performs 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 1000 value is enough to get
motion smoothness even when dynamic and fast programs are made.

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

The intention of Mach3 authors is an option, which enable/disable slave axis and
master axis homing together. In CSMIO/IP-S controller, a slave axis is always homed
with master axis.

With this option selected a delay parameter for G04 is counted in milliseconds. It is
useful when you need precise, short time delay e.g. in plasma cutters.

Do not use — this function should theoretically ,watch” various modules of the pro-
gram and in case it should switch an emergency STOP. In practice, it does not work
properly and may cause problems. In CSMIO/IP-S software, there are special algo-
rithms, which autonomously monitor communication and whole control system
work.

Parameters for a Constant Velocity work mode. By default, all fields should be unse-
lected. However sometimes CV settings modification is necessary. E.g. if machine
acceleration is low and treatment goes with high speeds then CV mode may cause
that path corners will be rounded. We can set CV mode toleration by selecting ,,CV
Dist Tolerance” option and entering max. deviation from demanded shape.
Parameters in this group relate to angular axes (rotary).

»Rot 360 rollover” determines if there should be rollover after crossing 360 de-
grees.

,Ang short rot. On G0” causes that at inverted GO move, a rev may be shortened.
So when an axis has at the moment e.g. 320° and should go to 0°, it will not go back
with 320° but it go right with 40°.

»Rotational soft limit” parameter determines if for rotary axes soft limit switches
should be taken into account.

This parameter does not matter with CSMI0/IP-S.

In this group, selection of ,Hi-Res screens” and ,, Auto screen enlarge” parameters
causes Mach3 screen enlarges to fit its size to screen resolution. However very
often an interface is in effect disproportionately stretched and it is better to disable
the functions mentioned above.
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11. Firsttests

11.1 Checking the input signals

@ Mach3 CHC Licensed Ta: £5-Lab s.c. (Comp)

[ conko_runctencids ven Wasds Opetr Pugin Carbal_fe

Before starting the tests in Motion, You Should [ s reas s e o woros ma e
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. _RelZ |l ZPos _ +5; +00000 -
e Homing sensors — HOME S =
_Refc |l CPos 40 0000 = 00000 -
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After running Mach3, go to ,Diagnostics” tab. ““"“‘
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shown light indicators of the input signals.
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During the test, any of axes should not be on a | s cex

limit switch or homing sensor. You should

1M Enavie 5 [l Enabie
| Output 1 | Output 2 [l Output 3 [ Output
M ouputs I outputs Ml Digitze

NaszaMFG40x25_CSMIO_IP

manually, sequentially activate the HOME sensors and verify if correct indicators light up. There are

axes at the input signals indicators marked as M1, M2, M3, M4, M5, M6 what corresponds in order

to X, Y, Z, A, B, C. After HOME switches verifying you should check LIMIT switches. Again - manually
activate the LIMITs on each axis and check on a screen, if correct indicators light up. If the light indi-
cators or indicator light up constantly and they turn off after manual LIMIT switch deactivation - it
means wrong polarization — you must change configuration in ,Ports and pins” window (see previous

sections).

If on all axes the HOME and LIMIT sensors work fine, it is time to verify an emergency stop signal
(here Emergency) again. After the E-Stop pressing — the indicator should flash red light. When you

release it - it should turn off.

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

If there is no response for any signals, you should check if program
communicates with the CSMIO/IP-S controller correctly. In the diag-
nostics window (in ,,Plugin Control->CSMIO_IP_Plugin” menu) you
can check the connection status. If the control light is red, you can
try to quit and run Mach3 again. If it does not help see again the
sections about configuration and installation.

CIMICT™ Sagrcite widkow € 2010 C5-Lab 1. L
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11.2 Verification of axes scaling and motion directions

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

SoftLimit switches should be disabled for these tests. Find the button on
Mach3 main screen — if there is a green light around it, then click this button to

switch it off. If necessary press @ on the main screen, Mach3 program will
be in standby mode. There should be green light around the button.
You can control XY-axes by arrow keys on a keyboard, Z-axis by ,Page Down”
and ,,Page Up”. You can also use the buttons from manual feed rate window.
You should check each axis if:
e Motion direction is changing. If not, it may mean incorrect connec-
tion of DIR Signal to a drive.

e Directions are not changed. If so, you should change an axis direc-
tion in ,,Config>Homing/Limits” menu.

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

Before further tests, you should check axes scaling. The best is to use dial gauge or other precise
measurement tool. V4
In manual feed rate panel set the Jog Mode and 1mm step size. ,Slow Cycle Jog Step | 1.0000

i Mode | HINL__ N
Jog Meded e\ ¥ siep MPG

Jog Rate” does not apply to motion in positional mode (step motion) so

speed is set on the main screen in ,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 go this way at least A ==z,
10mm (each axis), verifying with dial gauge the distance actually made by the axis. 9 GFR%

The dial gauge should be reset after Imm. If you see clear difference between the ﬂﬁ
positions (requested and actual), it means that that the ,Steps Per” parameter in ﬁﬁ

the Motor Tuning window is set incorrectly. You should go back to the sections
about configuration and verify your settings.

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

11.3.1 First homing

When axes are scaled correctly and motion directions are correct — it is time for first homing. During
normal work, most comfortable is to use a button for all axes homing (,,Ref All Home” on the main
screen). During the tests, it is better to home the axes individually from the Mach 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 RefY
E=S on Mach screen. —RefZ |

Every time you press Ref... verify homing of each axis used. After correct homing — —RefA|
the light indicator next to the button should light green. If motion when homing is —BefB /il
Ref C

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

If axes homing is correct, you can experiment with increasing homing speed in
»Config=>Homing/Limits”.

11.3.2 SoftLimit switches
If axes homing is correct then you can set, switch and check software limit switches. Click on ,Jog
Mode” in the manual feed rate panel and set , Cont.”. ,,Slow Jog Rate” set on e.g. 40%. It is worth to

turn on preview of machine directions by pressing =) on the Mach’s main screen. Then, in manual
mode go e.g. with X-axis- on 5mm before hardware switch limit and write down on paper - the X
coordinate from the screen. Repeat this action for all axes.

Open ,,Config>Homing/Limits” window and enter correct values into SoftMax and SoftMin. For X
and Y axes it is usually SoftMin=0. You should remember that Z-axis usually works in negative direc-
tion, so the SoftMax will be equal to zero, and min. limitation enter in SoftMin.

Close ,Homing/Limits”, press BES8 and run homing again. Click on =] , to see the green light
around. You can try and go each axis to reach coordinates that are specified in the SoftMax/SoftMin.

The machine should smoothly brake and should not cross any limits of a working area.

After test is successfully finished you can turn the coordinates off by pressing .

After some parameters change — the controller may automatically go into emergency stop mode, it is

absolutely normal. In that case, you should press BESS| and run 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 a machine is almost ready to
work. One important issue left — spindle test. Treatment with non-rotating spindle is generally not a
good idea.

Mach should be in active mode. The quickest way to test the spin-
dle is MDI mode. In the top bar press MDI. This mode lets you to
enter G-Code commands manually:

e Enter S command, with 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 rotate right with re-
quested 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 rotate
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 revs values and revs change from maximal revs to very low. If you do not
use a braking resistor at inverter it may turn out that, when braking at high revs speed — the inverter
will report an error. Then you have to get yourself a resistor or lengthen the braking time.

In case of any problems, check again configuration settings and eventually the inverter settings. Usu-
ally the inverters have various control modes. Without proper configuration, the inverter will not
respond to outside signals.

@ Before spindle activation make sure if there is no loose collet. When braking at high revs speed the
tightening nut may unscrew and rotating collet may cause injury risk.
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12. Sample treatment step by step

To look closer at rules of using a machine equipped with CSMIO/IP-S con-
trol system — here is an example of a simple work. 30.6mm
An example includes area planning and logo milling in 30.6x30.6x48mm

size cube made of hard aluminum alloy.

Project design and G-Code file generating will be done with popular soft- | * a8mm T
ware - ArtCam®. Logo file has Al format, which is very good for 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 a base we will use 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 Project and G-Code files preparing

We create a new project in ArtCam program. Enter dimension R e

of the cube. In this example, the resolution is not very im-
. Resclution
portant so you can set it low. Ll =
e
|36 1 .-/ 1002 x 630 points
Total: 639276 points
0 Width (X) | 48
o & mm 1« Click in the corners or cantre of the
il box above to select the job origin
oK Il Cancel |
Choose location of data
Select Import Vector Data command in Art Cam and in the window that | Tiedaanteges ici eeasdousce e
pops up — option that will set our logo in the middle of defined area. (]~ Posion e ot in h s e 95 i
@;‘ ' Pasition the data in the centre of the AItCAM image

Next, we draw an object, which we use to plan the area. It would be good if the object were larger
than our cube, so that the cylindrical cutter will go = Houvo Ora T

Tl
during the work with its whole diameter out of the = = sme e e | some | et | e
material. First, select an icon from the Vector tab, draw a rectangle with the same

size like our cube. In the Width and Height boxes enter 48 and 30.6 size. Next click

D Rectangle Creation

7]
Sarings

,Create” and ,,Close”. g "

Now you need to set the object position. Press right =
Height

mouse button on it and select , Transform Vectors”. @ Transform Vector(s) g&,_,,,li i
Select the lower left corner of the object and enter 0,0 R
- [ Position and Origin E

position. Press ,,Apply” and ,,Close”. = xfp o

l -

‘!rJD g
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The newly created object with its position and size exactly coincides with the work-
ing area. Now you should add the additional enlargement that was mentioned, 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 ,Vectors/Offset” menu position. The milling cut-
ter diameter is 8mm - we should give it a small reserve by entering as an Offset
Distance the 8.5mm value. We are giving the Offset Direction as Outwards — that is
the outside. Offset corners — irrelevant here. Select - Delete original vectors, be-
cause we do not need to save the original object.

At this stage, our project looks like this:

You can now generate trajectories for tools.

First, a tool path for planning the surface.

Select the object we have created and select Area Clearance icon from
Toolpath tab.

In Finish Depth box, enter treatment depth - 0.2mm in this case. In toleration area,
enter 0,01mm. As practice shows, it is not worth to overdo with toleration value.
Of course, if you have a high-class mechanics, granite construction, all is thermally
stabilized, and you execute precise jobs — you can set the toleration more detailed.
Safe Z parameter you can set at 5mm, Home Position at [0, 0, 10]. You can also
select ,Add Ramping Moves” on default parameters, the result is smoother entry
into the material.

&

Offset Vector(s)

| swwhep KIE]
offset Distance 55

Offset Direction

@  Outwards | Right

B~ inwards /et

@ " Both Sides (Ridge)

Offset Comers

R € reduses
A cromerea

ﬁ\\»

Sharp

e

¥ Delete original vectors

il

2l starpept:

L= machine sarez

-

|

fer=])

Close

2D Area Clearanc

p ki
b
Finish Depth: o2
Asowance: T
Final Tool Alowance: [0
Tolerance: foor
A
sate - B

HomePosition:  X:[0
v
o
Tools List
Al
L=l

Add| Remove
Undefined
¥ Add Ramping Moves
%mxum o
Angle (A): |45 .
Max Rar o
,; 2 Ramp.
<7 Lengh) %0
mm
},; Min Ramp
=" Length (Lmin) |0
m
5
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Heant(s) |1
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Setup

Toolpath ¥ Create 20 Preview
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coicuiate: JIET  Now

Close

Material
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e

|
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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 Add o

Tool, to add a new tool. Enter parame- | o.cpin  foomdm . D . Dumewn) a—
ters as the picture shows. Some pa- | Teilwe  [Aswos =] Stepdonn [ro——
rameters like description or diameter | '@Mre= [T
are obvious. Step-down is @ maximum | tesusis = -
depth the tool gets. Stepover is a work- | f=tme - Inme =l

Motes: Stepover [Size, % of D) ITIE

ing density. The bigger the density, the et o T
generally better surface, but here it is \_‘ Feed Rete [m/mir) —
also not worth to overdo because you o) |
can only unnecessarily make the _ ool |

treatment last longer. Feed Rate is a feed on XY surface, and Plunge Rate means speed with which
the tool will get into the material. Tool Type is a tool shape type. Here the drawing, displayed after

shape type selection, is helpful.

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

In 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 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, to define e

T 0 TP Tk ik

output data format suitable for our control system. In ArtCam
we recommend ,,G-Code Arcs (mm) (*.tap)”. It is basic G-Code
format suitable for Mach3 program. When you select the format
pres ,Save” and save our trajectory as e.g. ,,planning.tap”.

CS-Lab s.c. —CSMIO/IP-S - CNC Controller Page 81




Next, generate tool trajectory for our logo. 2D Area Clearance

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

generated path — deselect Show In 2D|3D. Previous trajectory disappears U surtooon: ,33—

Finish Depth:
so it will not disrupt our view. Allowance: 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

we deselect ,Add Ramping Moves” — it will not be needed in this case, we 3 Tooss List
i graw_20st_0_Bmm

. . A
also need to define other tool. We proceed like before. Press 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 |00k ||ke 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
Tool Type IQ‘ Flat Engraving - Half Angle 4] |2U 0 Stepdown: I} mm
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
) rr— 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

Name: W
ameter, and a dimension of tip of the tool (F) is as radius. Speed values in cacutate: [JJE]  Now |

here are quite low but it is only example, and not “high performance ride”,
which makes sense only for mass production for larger number of units. With so simple, single

You should note that, in ArtCam program a handle size is given as di-

treatments it takes more time to prepare the project, place the material and set the machine than
the treatment itself.
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 Preparing machine and Mach3 program
When files are ready, you only need to place and home the
material. First, start Mach3 program and reference all the axes
pressing ,,Ref All Home” button on the main screen.

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

As it was mentioned at the beginning —
to set the material base we are going to

use the carbide roller, filed precisely on
half of diameter. If we use tool length
measurement, then enter the tool

number “1” in a , Tool” box in Mach3 program and start the measurement by
pressing ,,Auto Tool Zero” button.

In the manual feed rate panel set continuous ride mode and 25% speed. At the same time in a Feed
rate box, you can enter stepper work feeds, which we will use in a moment -1000 mm/min.

@ Mach3 CHC Licensed To: C5-Lab s.c. {Comp) 9= %
e T T ) ]

Progeam Bun Al | MDIAK2 TooiPath ARA | Ofisets AltS | Sstings AnS | Disgnostice AT | Mil->G15 GO G17 G40 G21 GO0 GB4 G54 G43 GO0 G54 GO7

File:JioFie Loaded

liles) NaszalIFG40x25_CSMIO 1P

Now use arrow keys or keys on a machine desktop, reach left edge of the material. Z-axis is a little
below the material level.

shuttie Mode [l St _
m teps Next, change the feed mode for stepper mode and set the step on 0.1mm. Work

Jogliode MINN__ M| ing with 0.1mm step we get close to the material and then switch to 0.025mm step

— enter that value in a text box and press <enter>. Make the half
of the filed roller to contact with 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 extent. The roller edges will not
let us more. Go by step with another 0.025mm until you will not
be able to move the spindle at all — it means that the material
surfaces and the filed roller adhere to each other.
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At this point, we can set the material base in X-axis by clicking ,Zero 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 ek
Y base on the lower edge of the cube. This way of homing seems to be a .;J
little troublesome but with a little practice this can be done very quickly, besides it is quite precise.
When the position is set on the lower edge of the material then click ,Zero Y”, to reset the Y coordi-
nate at this point.

If we do not use the automatic tool length measurement, setting a
Z base at this point makes no sense. You should set it only if we
place the right tool. However,
| assume that such a sensor is
installed in the machine.

For Z-axis, we set the base
much like XY, raising the axis a
little higher above the materi-

al level, next lowering it in
stepper mode until the lower
roller surface touches the
material. 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 load the trajectory file.
After we placed the tool, we measure it clicking ,,Auto Tool Zero” button.

Automatic tool length measurement is not a standard Mach3 function. Description of this function
activation and configuration you can find in chapter 14.1 — , Automatic tool length measurement”.
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12.3 We begin the treatment
In Mach program, we select ,File/Load G-Code” menu position or we click ,,Load G-Code” button on
the main screen. Select the file we created earlier: ,planing.tap”. When the file is loaded, we can
initially set the machine over the material and enter on the MDI screen.

e GO0G53 Z0 <enter>

e GO X0 YO<enter>
The firs command causes the Z-axis rises maximum high, the second one is to set the machines tool

XY axes in the defined earlier zero point of the material.
Go to the main screen again and click ,,Cycle Start” button — the treatment start.

@ Mach3 CNC Licensed Te: C5-Lab .c. (Comp) LEE
Fe Corflg Funchon Clgs View Weards Opersior Plugh Conval Felp |

Program Run A1 | MDI A2, Toowpathana | Offsets mits | Settings At | Diagnostics a7 | Mill->G15 G1.G17 G40 G21 GO0 GB4 G54 G43 GOO GE4 GO7
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4B 387Y-4 48370 410 | o || xv zera || To GO @]
—
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e T | A—
w«— Racant File single BLCALN | OwRiigen FROH ot
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_Btock Dotets (M| o § £ L2+
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Stop bre 0 | B 2000.80. RPM ol
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Remember | Return _.2000.004 S-ov 8000/
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PEsEr setazd_owort] | eessed L0040 | umstin 0,00 Spindle Speed
G-Codes | M-Codes| +0.000f segonorrcrans ] | nitsRew 0,00 8000
Hi Clear 9 Toa Fast for Pulley. Using Max. ProfilediNaszaMFG40x25_CSMIO_IP

Below a photo taken during the work:

You can change the tool for an engraving cutter and load the second,
previously generated trajectory. Before processing, there is one im-
portant detail. When 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 current Z position and type on your keyboard "0.2 <enter>".

| 6 T
| & T g
4 —oomi=]|
]l
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After this operation, we can start work from the second file not forgetting about the measurement
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 treatment.

(@R e T oL v e oo BE

(e Cofiy Frclniijs Vew Wowds Opest Pugin Cord Helr

Sut Hext Line . ".':'Eun' ro ML,!!=

_Remember | Retum |
Elapasd Qg '& Z |
o owore conaes ]

i NaszalMFG40x26 CSMIO_IP
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13. A few practical notes about Mach3 program and CSMIO/IP-S
Here you can find few tips that can help users unfamiliar with 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. In addition — an 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 the USB key-
board.

c. The most reliable solution is PS2 keyboard or connection of industrial buttons to
CSMIO/IP-S digital inputs and defining them correctly in Mach3 program.

2. Remember that writing down the value in any text boxes on the Mach screen - must al-
ways be confirmed 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 "Config / General config". It is re-
sponsible for sections of the trajectory analyzed in advance. Set this parameter to 999.

4. If you are doing CNC programs at high speeds and you notice some distortions related to
rounded corners then switch on and experiment with "CV Dist. Tolerance" parameter in
,Config=>General Config”. At the beginning, you can set the value on 0,5 - it will corre-
spond to 0,5mm corner tolerance.

5. Mach3 program as a decimal separator (to separate the fractional part) uses a dot ,, . ”.
Keep it in mind entering the values.

6. 3D trajectory preview on Mach screen can significantly burden the computer when the
files are large. While the machine runs, do not do operations such as zooming, rotation,
etc. For very large files, we recommend to turn of the 3D preview - Diagnostics screen,
click "Toolpath on / off."

7. If a machine has touched a hardware LIMIT switch, you can back of the switch by

"OveRride Limits" button activation on Settings screen. It is also convenience to activate
"Auto LimitOverRide" - this will cause that when we touch the limit switch a machine
will stop, but you can click RESET and back of the limit switches without any additional
operations. Additionally the "Smart Limits" function activated will protect you against
motion in wrong direction, which can be cause by e.g. accidentally wrong button
pressed.

8. 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 precise setting of material base is easier.

b. By pressing the combination of feed rate key (e.g. right arrow) and SHIFT key,
the movement is in 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 in step mode with speed set in FEEDRATE area.
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10.

11.

12.

13.

14.

15.

16.

Mach3 always starts with tool ,,0” chosen, if you use a tools changer and some tool left
in a handle when you turn off, then after Mach restart, you must enter this tool number
(Tool Information group on the main screen, the "Tool").

a. If you do not use a tool changer but you have an automatic tool-length meas-
urement sensor, then after starting Mach program always enter ,1” <enter> in-
to the “Tool”. Similarly, when generating the g-code file in CAM program also
always set the tool 1.

STOP button on Mach3 screen stops a machine instantly. With stepper motors, it may
cause that motor will fall out from the position, with servo drives, the motor controllers
may report an overload error or overstaying error and you will need to re-home the ma-
chine. Recommended way to stop the work is pressing pause first (,,Feed Hold”), and af-
ter it stopped — the STOP key.

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

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

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

If you set the zero point (material base) and you use an automatic tool measurement —
always make the tool measurement first, and then set the zero point. Setting the zero
point with unmeasured tool causes that the level of processing shifts when we place an-
other tool and call the measurement.

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

On the computer you use to control you should disable all visual effects of your desktop,
screen saver, and turn power profile on “always on”.
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14. VisualBasic® macros

On our website: www.cs-lab.eu you can download standard scripts for automatic tool-length
measurement and for automatic tool change. These are usually the most desirable functions and
make work easier. We encourage advanced users 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 the most implemented function, e.g. because mechan-
ically it is very easy to do. If high measurement accuracy is required, the
sensor must be good quality. In CSMIO/IP-S controller — specialy for G31
command (used during the measurement) — we implemented completely
autonomous movement operation and ultra-fast logic to assure
measurement precision at the highest level.
The measurement is made through the following stages:

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

e Goingin a fast mode (GO0) at XY sensor position.

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

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

e Raising Z-axis with small value (preparing to measurement that is more accurate).

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

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

1

=4 T

' .

14.1.1 Configuration

Before we start the script configuration, you should follow these steps:

1. Check the sensor and inputs signals settings — go to Diagnostics tab and while pushing the
sensor with hand observe the M Digitize light indicators on the screen. The light should light
up at the moment of pushing the sensor and light should go out after releasing it. In case of
any problems go to 10.4 chapter (input signals). The sensor signal in the configuration win-
dow is called “Probe”.

Make reference move of all axes.
3. On the main screen switch the coordinates display mode for machine display (absolute) —

icon .

4. Secure the tool in the spindle holder (for the firsts test — the cheapest is the best).
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5. In manual feed mode move to the center of the sensor measuring surface. Note XY coordi-
nates.

6. In 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 the level you consider as 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 maximum
length of tools that will be measured. You can also enter "0" as a safe Z and then
measurement starts from the top position.

8. Move the XY axes to place yourself somewhere above the worktable.

9. Using the stepper mode, slowly slide the tool down to the worktable 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 toollenght.m1s file in any text editor
(e.g. notepad). Then select all using mouse or by pressing "CTRL + A" and copy to clipboard - "CTRL +
c".

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

To connect the mentioned above button to our macro, se- WSt et Wt e
lect in the menu: "The operator / Edit Button Script". The
"Auto Tool Zero" button and several others should start to
blink. Click on it and open Mach3 text editor.

Sometimes there is a single text line, if so - you must delete
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
under "Configuration parameters" line.

s
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Parameter Details
SENS Z [Z coordinate of sensor activation ] - [Z coordinate of table level].

If you e.g. when 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 is parameter that describes at what height the Z-axis can slide down fast (G0). If we
have doubts how long tools will be measured it is safer to enter,0”.

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

MAX DTRAVEL Maximum distance the axis travels down in the measurement mode. If in 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 a situation
when the measurement was called 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 much the Z-axis should be raised 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”.

Macro should be saved in ,File=>Save” menu, close the window. After the operation you should also
close and restart Mach3 program to make sure that the settings were saved.

That is all. Just click the ,Auto Tool Zero” button, and the tool will be automatically measured. Why
the table level was checked? It is because adding data the way we showed above — after correct
measurement - zero of Z-axis is set on the worktable level. Now if we want to define the zero point of
the work piece, and its thickness is e.g. 10.150mm we can enter this value directly into the ,Offsets”.
In short, the treatment offset in Z-axis is counted from worktable level. Moreover, if we switch , Auto
Z Inh” and ,,Z Inhibit” functions in plugin’s configuration then on Mach3 screen — the controller will
activate protection so the tool will not go below working table area. For both JOG movements and g-
code making. This way we protect ourselves against worktable damage.

14.2 Automatic tool change macro
On our website http://www.cs-lab.eu you can find sample macro that supports automatic tool

change (m6Start.m1s). Unfortunately, because of the fact it is more complicated and that very often
spindles from different manufacturers have different information signals logistic — it is often required
to adjust such a macro strictly to a concrete machine tool.

CS-Lab S.C. Company provides also services for launching, configuration and adaptation of control
system to specific requirements.

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

If you are interested in our offer - please contact with our office: office@cs-lab.eu , +48 52 374 74 34.
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Addition A - Slave axis configuration example
With bigger machines you often need to use so called — slave axis. It is about that the physical axis of
the machine is powered by two motors.
We implemented in CSMIO/IP-S device the slave axes function with additional option to adjust
geometry of a 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 a drive - toothed bars

e X-axis (gantry) controlled by two motors both sides with pulleys.

e Used phrases: master axis (main) and slave axis (slave).

Defining axes used in Mach3 program

In ,Config->Ports and Pins” menu, enable the X, Y and z- ‘e ¢
axes. Slave axes are A, B or C. We do not enable the slave ' [ e R e s
axes here. CSMIO/IP-S controller supports slave axis | = 3 =
autonomously and activating it as a normal axis may cause = —1v
conflicts. 5 I —

S |

Axis scaling and configuration

We assume that the machine is properly configured as it was described in chapter 10. In
,Config=>Motor tuning” menu we only configure the Y-axis (master), slave axis is configured
automatically. It is important that master and slave axes have the same steps number per millime-
ter, so you cannot use motors with different encoders or different pulleys.

Activation and choice of slave axis

Slave axis function is set in plugin configuration window EEEF T e -
—,,Config—>Config Plugins” menu by clicking on ,,config” };h:.u‘:m."i* g m
next to CSMIO-IP position. ——t

In the example the axis that has two drives is X axis and | =« . ._H'l - = |
its assigned slave axis is B axis (A-axis is free, if we | ;:._,_; (s Pt

would need a rotary axis in the future). | e —

In , Slave Axis Configuration” group we choose B as | i::wj-- "

,Slave”, set the mode for now to , No correction” and |

,Geometry Correction” to 0. | LA =
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LIMIT and HOMING switches
On both — slave and master axes side — there should be separate LIMIT and HOME switches. The
signals should be properly set in Mach3 program (,,Config=>Ports and Pins”).

& Before next steps it is necessary to verify if the signals are correctly configured (DIAGNOSTICS tab)

Pay special attention whether HOMING switches are not replaced. Pressing by hand the HOME
switch on ,X” motor side the M1HOME should light up, presing HOME switch on ,,B” motor side - the
MS5HOME should light up.

Axis direction settings

One of the most important issues is correct setting of movement directions for master and slave ax-
es. In our example, drive is transmitted by toothed bars. In this case, usually there is need to change
slave axis direction. We can do it in ,Config=>Homing/Limits” by setting ,Reversed” at ,B” axis. The
direction can be also changed in servo drive.

Manual feed test

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

Automatic reading of HOME switches position difference

Before we activate the mode slave axis with geometry correction, you should know what is position
difference of HOME switches on master (“X”) and slave (“B”) side. Homing with geometry correction
is about that master axis always finishes homing at the moment it goes back off its HOME switch, and
slave axis goes to: [HOME switch back off position - correction]. If we gave zero correction initially
and HOME switches position on both sides differs by e.g. 10 mm - then there would be issues with
gantry during homing.

To avoid this situation there is additional mode created - for HOME switches position difference
measurement.

In plugin configuration window for “X” axis in “Slave Axis Configuration” group enable the ,Read
Difference” mode and start homing. After homing is finished, open the plugin configuration window
again and in ,,Geometry correction” area there should be the value from the measurement.

Geometry correction mode activation

After correct measurement of HOME switches position difference, in the configuration window you
can activate ,,SI. correction” mode for ,X” axis. Since now on, we can adjust the perpendicularity by
modifying "Geometry correction" value. For perpendicularity measurement, we recommend
Renishaw® Ballbar system.

You should not use stepper motors for slave axis. Lack of position feedback causes a risk of mechan-
& ics of machine damage. With servo-drives, you should always have alarm signals configured correctly.

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

We invite you to visit our website: http://www.cs-lab.eu for CSMIO/IP-S software updates in a
,download” section. The controller updates includes corrections and often enrich the device with

new features so it is worth to update the controller regularly.

£5MIO-17 diagrostic window © 3010 C5-Lab s L | B ]
How to check current firmware version Vs
You can check the controller current firmware version in ||
the  diagnostics  window  from  ,Plugih  Con- | "-i."f"n”'m:“'ma - e !

. » | : 132 168.10.157 a 1
trol=>CSMIO_IP_plugin” menu. T | e
The current version is shown on the bottom bar. | ™ S [™ o] zasev 495V
Trapactory buffer CTIMPCWN«:«;‘.«; e
| Firmware: CSMIOVP-5 V2020 (May 21 2013 / 1001-34)/ FPGA ves. 205
/ ’ R

Update application (uploader)

After installer file download — ,,setup_CSMIO-IP-S-x.xxx.zip” double click and start setup_CSMIO-IP-
S-x.xxx file (x.xxx is a firmware version). Installation process was described in chapter ,9.3 — Installa-
tion of CSMIO/IP software”.

At the end of installation leave ,Launch CSMIO/IP-S Controller Firmware” option selected and click
,Finish”. The application will be launched automatically, thanks to it we update CSMIO/IP software.
Below you can see the application window and sequence of actions that should be done.

i CSMIC PW Uploader v2.4 C5-lab s.c. ©2010

Message window:

CSMIO type:
(c) €5-Lab s.c. 2010 A= Commands
——————————————————————————————————————————————— @ LPT
Reading File... = Y]
Discovery start ommunication
CSMIO-IP-S(1) 192.168.10.132 Open App. File
CSMIO-IP-5(2) 192.168.10.157 com1

CSMIO-IP-5(3) 192.168.10.177 =
Flash P
Communication LAM / I

Discover CSMIO-IP-5(2) 192.168.10. 157 g

() Manual IP address 192 188 0 0

App File Name : C:\Program Files (x86)\CS-Lab\CSMIO-IP-5 Controller Firmware\l App Frames : 665
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If you run the update application from installer file it means that correct file with the firmware was
already loaded and ,,Open App. File” button is not active. If there is only one CSMIO/IP controller in
network - the application asks to start the update automatically. If there are more controllers then
you should chose one IP address from a list to update the controller you want and click ,,Flash Pro-

gram”.

O CSMIO/IP-S controller is protected if update fails. There is always a possibility to try again

Before update — close Mach3 program.

If you install new firmware version but you do not update with uploader application then Mach3
AA program during start will inform you about incompatibility between versions and communication will

be interrupted.

Plugin file update
Plugin is updated automatically during CSMIO/IP firmware installation.

Update verification
After firmware update is finished, you can start Mach3 again and open diagnostics window. In the
bottom bar, you should see your update firmware version.
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