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Hardware Manuat CNC760

History:
Revision Date Author
1 22-5-2017 AB
2 23-6-2017 AB
3 6-12-2017 AB
4 22-2-2018 AB
5 23-10-2018 AB
6 12-2-2020 JH
7 19-3-2020 AB
Revision overview:
' Revision | Remarks
1 Initial version.
2 CAESR U eédANDbeewviewh y ! !
3 Correcting pinning HOME connector
4 Correcting ALM+/on axis outputs. Added clarifications.
5 Added clarification about use of NPN/PNP home inputs
6 Updated descriptions
7 Added timing info about Charge Pump
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Hardware Manuat CNC760

1 Introduction

1.1 Purpose
This manual desibes the hardware of the CNC760.

The CNC760 is aa8ix CNC controller with adidinal 4 extruder controllers. The basic specification
is:

Pul®/Direction 5V (max. 400Khz)
6x axis controller interface Enable 5V or opercollector (max. 24V)
Alarm
4x extruder interface Enable/Direction/Steg 5V
6x digital HOME inputs 24V
10x digital outputs Open collector (max. 24V)
10x digital inputs 24V
8x analog inputs 0-3.3v (12 bits)
2x analog outputs 0-10V
2x cooling outputs Open collector (max. 24V)
8x PWM outputs Open collector (max. 24V)
Output Output for safety relay (Watchdog
System Ready Open Collector
Input
Safety relay 1/0 External Error 24V
Input
EStop 24V
1x Lengttdetection input (Probe) | 24V
1x Spindle encoder input 5V input
1x RS485 interface RS485, MODBUS compatible (for connecting extra I/O o
functionality, cable length up to 20m)
2x digital input 5V
Handwheel interface 2x MPG input 5V
(Pendant) 2x dedicated analog 0-3.3V
input
Interface 100Mbit Ethernet
Power Supply 24VDC
Dimension 230x107mm (suitable for DIN rail mounting)
Others Firmware upgradable through network connection

1.2 Scope
This document describes the hardware of the CNC760.
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2 Board overview

The image below shows an overview of the CNC760.

4x 3D Extruder

outputs
2x0-10V 100Mbit
configurable 6x Axis 400Khz atharnas
output outputs
10x open-
collector output — ey oy . ®

Qo

Single 24V DC

252Mhz
32-bits
controller

power input

CNC760 Revid

10x Digital inputs GGG el

6x PNP/NPN

selectable 8x 12-bits
output
CNC Inputs HOME inputs y

Interface

analogue
inputs
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3 Boardjumpersand indicators

3.1 JP9JP10, JP11
With thesejumpers,severalsettings can be forced:

JP9 Reserved
JP10 | Startup with default IP address 172.22.2.100
JP11 | Skip bootloader
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3.2 LED indications (LEREDG6)
The board useseveralLEDs indicating activity.

Power LEDs:

LED1: indicates that the external power is connected, this means that 24V and 5V are available.

4

PWR: this LED indicates that the power for the processor is ava{a3¥).
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Network LEDs:

Yellow = Network activity

Green = Network connection

Status LEDS:

LED6 | RED SYSREADY, indicates when CNC system is ready for operation. Can be
cooperation with safety relay.
LED5 | RED WATCHDOG charge pump, indicates operation of the watchdog circuitry
LED4 | GREEN | ControllerWK S| N6 S GQ AYyRAOFGAY3I GKS 0o
LED3|GREEN |[LYRAOI 1Sa Wal OKAYS hyQ
LED2 | GREEN | Flashing when application is starting up.
After startup, will be switch ON iF&TOP occurred.

Please notewhen in bootloader mode LED2 and LED3 will toggle to indicate thig

Page |8



Hardware Manuat CNC760

4 Connectors

4.1 Power
The voltage of the supplied power is 24V DC.

Warning:Due to a protection diode at the input the 24t¥iat is available osomeconnectorswill
be a bit lower, please check when connecting 24V devices to that connector if they will operate
correctly.

Warning:Although the 24V is also available on numerous connectors, it is advisable to use separate
wiring for powering 24V devices if muchrent is needed

Warning: Check the polarity of the power, damage to the board may occur if the polarity is
reversed.
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4.2 Network
The board needs to be connected er@sscable of type CAT5 or CAT5E. We advise to use properly
shielded network cables typg@F/UTP. The default IP address is 172.22.2.100.

Note: Make sure that the PC that the board is connected to is correctly setup and has the correct IP
address, makewse there is no IP address conflict.
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4.3 RS485

Via the RS485 connector external hardware can be connected. RS485 is a balanced signal, this
decreases susceptibility to interference. The protocolled that is used is MODBUS.

The connector consists out of 4 signals:

COM| Common

B Balanced

A signal

IRQ | IRQ Input for external interrupt
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4.4 AUXOUT
The auxiliary outputs can be usta switching external devices.

Copyright Eding CNC BU

CNC760 Rev.4

Cidve

X-0UT ,. a1
o
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Below an overview of all connections of this connector:

Pin # Name Direction Type Function Electrical Spec. REINETS
1 GND GROUND
2 GND GROUND
Optional used for
3 AUX OUT1 OUTPUT  Open Collector Aux Output 1 Max. rating 50V/500mA  controlling 610V
outputl

System Ready,
indicates that

4 SYSRDY OUTPUT | Open Collector System Ready Max. rating 50V/500mA .

system is ready for

operation.

Optional used for

5 AUX OUT2 OUTPUT  Open Collector Aux Output 2 Max. rating 50V/500mA  controlling 610V
output2

6 AUX OUT9 OUTPUT  Open Collector Aux Output 9 Max. rating 50V/500mA  Shared with AEE3
7 AUX OUT3 OUTPUT  Open Collector AuxOutput 3 Max. rating 50V/500mA
8 AUX OUT10 OUTPUT | Open Collector Aux Output 10 Max. rating 50V/500mA Shared with AEE4
9 AUX OUT4 OUTPUT  Open Collector Aux Output 4 Max. rating 50V/500mA
10 GND GROUND
11 AUX OUT5 OUTPUT  Open Collector AuxOutput 5 Max. rating 50V/500mA
12 GND GROUND
13 AUX OUT6 OUTPUT  Open Collector Aux Output 6 Max. rating 50V/500mA
14 GND GROUND
15 AUX OUT7 OUTPUT Open Collector Aux Output 7 Max. rating 50V/500mA  Shared with AEE1
16 PWMVOLT2 OUTPUT PWMorOm n + X 4SS faz W 2yFAIdzNAY3
17 AUX OUT8 OUTPUT  Open Collector Aux Output 8 Max. rating 50V/500mA  Shared with AEE2
18 GND GROUND
19 +24V POWER +24V/1A
20 +24V POWER +24V/1A

Warning: The total combinedurrent of the 24V outputs should not exceed 1A

The auxiliary outputs arepencollectoroutputs. An opercollector output means it switches the
connected wire to GND. This enables the user to switch devices that do not need the same voltage
rating as thecontroller has.

In the image below such an output is shown.

Open Collector
output of board

Ground

Figurel Open collector output.

This output can directly be used, for example, to switch a relay. If a logic signal is needegia pull
resistor is required.

Please notean opencollector outputcannotbe measured with g. a multimeter,
to test an output connected a 10k resistor between output and +5V or 24V, now
should be able to measure this output sviicg.
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Warning: Connecting an openollector output directly to a positive voltagege 24V will cause a
short-circuit damaging the board.

The drawing below shows how an openllector output comector can be used to create different
output signal levels by using a pup resistor. The value of this resistor can vary depending on the
load of the output. Typical values are 4.7k or 10k.

+5V
Open Collector Qutput will switch
output board between 0V and 5V

+24v

Open Collector Qutput will switch
output board. between OV and 24V

Figure2 Creating different outpulevels with opercollector output.

With opencollector output it is very simple to use a relay in order to switch bigger loads. Connecting
a relay is shown in the drawing below.

Do not forget
fly back diode | v

Open Collector I

output board.

+24V

Open Collector I

output board.

Figure3 Connecting a relay to an open collector output.

In the above example a 5V relay and 24V relay is used, both will switch. However please consider
that a 5V relay will need more current to switch. This can limit the total number of used relays
because of th maximum total current that can be switched.

Also,VERY importants it to use a fly back diode. This is hecessary to limit sghileé occur when
switching arelay. A typical diode that is used is e.g. 1N4007.

Page |14



Hardware Manuat CNC760

4.5 AUXIN
The auxiliary inputs argigital inpuss, used to retrieve the status of an external signal, for example a
switch.

Eachinputhasapd2 ¢y > GKAa YStya GKFd ¢gKSy y2 airaaylrf Aa
signatb / 2y ySOGAYI Fy AyLdzi (2 Hnisighahtf OF dzad GKS 0

Name Direction Function Electrical Spec. Remarks

1 GND GROUND

2 GND GROUND

3 AUX IN1 INPUT Digital in Aux Input 1 Input voltage 24V
4 GND GROUND

5 AUX IN2 INPUT Digital in Aux Input 2 Input voltage 24V
6 AUX IN9 INPUT Digital in Aux Input 9 Input voltage 24V
7 AUX IN3 INPUT Digital in AuxInput 3 Input voltage 24V
8 AUX IN10 INPUT Digital in Aux Input 10 Input voltage 24V
9 AUX IN4 INPUT Digital in Aux Input 4 Input voltage 24V
10 GND GROUND

11 AUX IN5 INPUT Digital in Aux Input 5 Input voltage 24V
12 GND GROUND

13 AUX IN6 INPUT Digital in Aux Input 6 Input voltage 24V
14 GND GROUND

15 AUX IN7 INPUT Digital in Aux Input 7 Input voltage 24V
16 GND GROUND

17 AUX IN8 INPUT Digital in Aux Input8 Input voltage 24V
18 GND GROUND

19 +24V POWER +24V/1A

20 +24V POWER +24V/1A

Warning: The total combined current of the 24V outputs should not exceed 1A
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In the image below, you see the input circuit for each AUX input.

74HCT14D

15K

TOn

GND

Figure4. AUX input circuit.

The image showisow to connect a switch to an AUX input:

T

+24V A

Input of board

Figure5 Connecting a switch to an AUX input.
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4.6 CNEOUT
The CN@UT signals are outpsignals andire typical related to controlling the CNC functionality.

Below an overview of all connections of this connector:

Name Direction Function Electrical Spec. Remarks
1 PWMVOLT1 Output PWM or 010V, ge also¥/ 2 Y FA I dzNRAy 3 (GKS |yl 2
System Ready,
indicates that

2 SYSRDY Qutput Open Collector System Ready Max. rating 50V/500mA .
system is ready for
operation.
3 TOOLON Output Open Collector Swan;i?%l%\l (eg. Max. rating 50V/500mA
4 TOOLDIR Qutput Open Collector Set tool direction = Max. rating 50V/500mA
5 CcooL2 Output Open Collector ~ Coolant2 signal  Max. rating 50V/500mA
6 cooL1 Output Open Collector | Coolantl signal = Max. rating 50V/500mA
7 +24V Power +24V/1A
8 Charge Pump Output Open Collector Watchdog signal = Max. rating 50V/500mA Pulsed signal
9 +5V Output Power 5VDC/500mA
10 GND Ground

Warning: Connecting an openollector output directly to a positive voltagege 24V will cause a
short-circuit damaging the board.

Warning: The total combined current of the 24V outputs should not exceed 1A
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In the image below such an output is shown.djen-collector output means it switches the
connected wire to GND. This enables the user to switch devices that do not need the same voltage
rating as the controller has.

Open Collector
output of board

Ground

Figure6 Open collector output.

The drawing belovghows how an opeollector output connector can be used to create different
output signal levels by using a puph resistor. The value of this resistor can vary depending on the
load of the output. Typical values are 4.7k or 10k.

+5V
Open Collector Output will switch
output board between 0V and 5V

+24V

Open Collector Qutput will switch
output board. between OV and 24V

Figure7 Creating different output levels with ope&ollector output.

With opencollector output it is very simple to use a relay in order to switch bigger loads. Connecting
a relay is shown in the drawing below.

Do not forget
g +5V

fly back diode !
Open Collector I

output board.

+24V

Open Collector !

output board.

Figure8 Conrecting a relay to an open collector output.

In the above example a 5V relay and 24V relay is used, both will switch. However please consider
that a 5V relay will need more current to switch. This can limit the total number of used relays
because of the mamum total current that can be switched.

Also,VERY importants it to use a fly back diode. This is hecessary to limit spikes that occur when
switching a relay. A typical diode that is used is e.g. 1N4007.
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4.6.1 Charge pump vs System Ready
The Charge Pump signal isignal of about 10H&ith a 50% duty cycléeThis signal is active if the
controller is activated through the PC softwalde image below shows this signal.

o -.—--—r—-v—,—-;—r-—r-v-'-.-'—!-—v-:-—x*van—-x——r—:—-r—w-r—r—-r——r—r-r——r—-v——r—r—f"'rw- Py
' ' . . . : ,

EER EEEEER (BRI BERE SRR IREEEE AREE LEEEE

Fred2) =10, 10Hz

Figure9 Charge pump signal.
This signal can be used eg. for external control of a safety circuitry.

Please note, the frequency of this signal can vary if the controller is moving axis. In that case the
frequency can go down to about 7.3 Hz.

The use of this signal is not recommendatstead we integrated hardwaresolution which is the
SYSTEM READY signal.sthigion uses the Charge Pump signal soalsb indicate when the
controller is active. However, it is not influerttley activity of thecontroller. Since the SYSTEM
READ¥ignal is generated in hardware instead of software it is safe to use that gignaicate that
the system is operationabo even if the boarsomehowwould stop working thecircuitry will switch
off this output.
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4.7 CNGIN
The CN@N signals are CNC relategurts.

Below an overview of all connections of this connector:

Direction Function Electrical Spec. REINES

Input signal for Max. nout voltage
1 PROBE Input Digital external probe ' g av 9 Active low
signal
2 SPINDLEX Input Digital Max. "%‘{} voltage Active low
SRS Max.Input voltage
3 ESTOP Input Digital EMERGENCY : 5 W 9
STOP signal
- External ERROR Max.Input voltage
4 EXTERR Input Digital signal 24V
5 PROBE Input Digital Shared withpin #1
6 SPINDLEA Input Digital Signal Ainput  Max. '”‘;‘i} voltage Active low
7 +24V POWER +24V/1A
8+ SPINDLEB/GNC Input/Ground Digital Signal Binput = M- '”‘;‘c voltage Active low
9 +24V POWER +24V/1A
10 GND Ground

Warning: The totalcombined current of the 24V outputs should not exceed 1A.

Note, pin #8can be connected to Ground for backward compatibility by removing
resistor R167, and closing the pads of SJ1
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Please not that PROBE, ESTOPEMTTERFRquires input signalsof 24V, however SPINDLEX,
SPINDLEA and SPINDLEB mmaxemuminput levels of 5Yand are damaged if 24V is connected.

Below the input circuit is showfor both types:

74HCT14D

15K

TOn

GND

FigurelOInput circuit of PROBE, ESTOP, EXTERR.

I 74HCT14D

100p 10n

GND GND

Figurell Input circuit SPINDLEX, SPINDLE/SRINEIDLEB.

For using the PROBE, ESTOP or EXTERR the input signal needs to switch to 24V, in the image below
this is shown.

[ o]
+24V — Input of board

Figurel2. Input signal for PROBE, ESTOP and EXTERR.
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Using SPINDLEX, SPINDLEA, SPINDLEB the input signalswatatsaayround to be active. The

image below shows this.

m

_L_/._

Input of board

Ground

Figurel3Input signal for SRIDLEX, SPINDLEA and SPINDLEB.
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4.8 MPG
The MPG connectors makié possible to connect directly a wired pendant to the controller.

“NC760 Re

Direction Function Electrical Spec. REINES
Analogue input This is actual AN7, st

L Max. Input
1 AN7 Input Analogue for add|.t|onal voltage 3.3V not an .extra analog
selections input
L . Max. Input .
2 PAUSE Input Digital Pause switch Voltage 5V Active low
- Handwheel A Max. Input
3 HW-A Input Digital input voltage 5V
L ] Max. Input .
4 RUN Input Digital Run switch voltage 5V Active low
- Handwheel B Max. Input
5 HW-B Input Digital input voltage 5V
Analogue input Max. Input This is actual AN8, s
6 ANS8 Input Analogue for additional -Inp not an extra analog
. voltage 3.3V .
selections input
7 +3.3V Output Power +3.3V/100mA
8 GND Ground
9 +5V Output Power +5V/500mA
10 GND Ground

Note, 3.3V on pin #7 not present on revision 4 of hardware.

The analogue inputs AN7 & AN8 can be used to have extra selection for axis and multiplication
factor.
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In the image below is a schematic of ealifjital input:

I 74HCT14D

100p 10n

GND GND

Figurel4 Pendant digital inputs schematic.

Using the PAUSE or RUN input is simply connecting a push button to it, with one side connected to
GROUND and the other to thepiut of the board.

m

-L—/o— Input of board

Ground

Figurel5 Connecting switch to PAUSE or RUN input.
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4.9 HOMEIN
The HOME inputs are required for the machineto be able ® 1 SO0 G KS WK2YSQ LR AaAl

" Epmmm gHiinmg g

Te# HOME-IN

R35
R

- Home input 1 Max. nput
1 HOME1 Input Digital Voltage 24V
'1 . ) Max. hput
2 HOME Input Digital Home input4 Voltage 24V
. . Max. hput
3 HOMP Input Digital Home input2 Voltage 24V
- . Max. nput
4 HOMB Input Digital Home inputs Voltage 24V
. . Max. hput
5 HOME Input Digital Home input3 Voltage 24V
. ) Max. hput
6 HOMES Input Digital Home input 6 Voltage 24V
7 24V POWER +24V/1A
8 GND Ground
9 Recevsa Do not connect
10 GND Ground

Warning: The total combined current of the 24V outputs should not exceed 1A.

The homeinput can be configured into two modes, each mode describes what type of switch or
sensor ixonnected. If the switch or sensor is activated, it means that it will switch either to ground
(OV) or to a voltage, in this case 24V. A switch or sensor that switches to O (negative) is called NPN, a
switch or sensor that switches to 24V (positive) isecalPNP.

t bt [ Ly Lldzi Q4@ tddetéctth SwitdH/selnddr being activated.
btb I LyLlzi &K 2 dete@thedsHitchispriser iizingactivabed. i 2
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Please note, that ALL home inputs Bi@ HERIPN or PNP. Currently inist possibleto mix the
inputs types.

This mode selection is done via several jumpers:

-
o ' ”Q
4 Z

.l

) —
™ R
" 2 [ 'a' ~ i' »
2 Sasz
Qs Q46 -
5 v - . >
Jp2u°5% Jp3

Thedefaultsettings are NPN.

Each jumper corresponds to an input:

Jumper Input

JP2 Home input 1
JP3 Home input 2
JP4 Home input 3
JP5 Home input 4
JP6 Home input 5
JP7 Homeinput 6

{ 2k7

GND

HOME input => To internal circuit
of board.
GND

Figurel6 Input circuit of HOME input.
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Switching in NPN mode:

When in NPN mode the input needs to switch to ground to be activated.

m

-L—/l/o— Input of board

Ground

Figurel7 Switching HOME input in NPN mode.
Switching in PNP mode:

When in PNP mode the inputs need to switch to +24V to be activated.

[ o]
+24V — Input of board

Figurel8 Switching HOME input in PNP mode.
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4.10 PWMOUT
The PWM outputs enable the user to add extra control of devices that use §tgvisls for control.

Direction Function Electrical Spec. RENES

1 GND Ground

2 GND Ground
Also used for

3 PWM1 Qutput Open Collector PWM Output 1 Max. rating50V/500mA generating 610V

outputl

System Ready,

4 SYSRDY Output Open Collector System Ready | Max. rating 50V/500mA mdlca}tes that

system is ready for
operation.

Also usedor

5 PWM2 Qutput Open Collector PWM Output 2 Max. rating 50V/500mA  generating 610V

output2

6 GND Ground

7 PWM3 Output Open Collector PWM Output 3 Max. rating 50V/500mA

8 GND Ground

9 PwWM4 Output Open Collector PWM Output 4 Max. rating 50V/500mA

10 GND Ground

11 PWM5 Output Open Collector PWMOutput 5 Max. rating 50V/500mA

12 GND Ground

13 PWM6 Output Open Collector PWM Output 6 Max. rating 50V/500mA

14 GND Ground

15 PWM7 Output Open Collector PWM Output 7 Max. rating 50V/500mA

16 GND Ground

17 PWM8 Output OpenCollector PWM Output 8 Max. rating 50V/500mA

18 GND Ground

19 +24V POWER +24V/1A

20 +24V POWER +24V/1A

Warning: Connecting an openollector output directly to a positive voltage eg. 24V will cause a
short-circuit damaging the board.

Warning: The total combined current of the 24V outputs should not exceed 1A
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The PWM outputs arepentcollectoroutputs. An opercollector output means it switches the

connected wire to GND. This enables the user to switch devices that do not need the same voltage
rating as the controller has.

In the image below such an output is shown.

Open Collector
output of board

Ground

Figure19 Open colletor output.

This output can directly be used, or if a logic signal is needed-apudisistor is required.

Please notean opencollector outputcannotbe measured with g. a multimeter,
to test an output connected a 10k resistor between output and +5V or 24V, now|
should be able to measure this outpswitching.

Warning: Connecting an openollector output directly to a positive voltagege 24V will cause a
short-circuit damaging the board.

The drawing below shows how an opeollector output connector can be used to create different

output signal levels by using a pup resistor. The value of this resistor can vary depending on the
load of the output. Typical values are 4.7k or 10k.

Open Collector
output board.

Output will switch
between 0V and 24V

+5V
Open Collector Output will switch
output board between 0V and 5V
+24V

Figure20 Creating different output levels with op@&ollector output.
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4.11 ANALOGN

The analog inputs can beadto capture input voltages. The maximum voltage is 3.3V, make sure

you do not exceed this limit as it will damage this input, or even the rest of the board.

Below an overview of all connections of this connector:

RENMES

Name
1 GND
2 GND
3 AN1
4 Reserved
5 AN2
6 GND
7 AN3
8 GND
9 AN4
10 GND
11 AN5
12 GND
13 ANG6
14 GND
15 AN7
16 GND
17 AN8
18 GND
19 +24V
20 AVDD

Direction

Input

Input

Input

Input

Input

Input

Input

Input

Output

Ground
Ground

Analogue

Analogue
Ground
Analogue
Ground
Analogue
Ground
Analogue
Ground
Analogue
Ground
Analogue
Ground
Analogue

Ground
POWER
Power

Function
Ground
Ground

Analog input 1

Analog input 2
Ground
Analog input 3
Ground
Analog input 4
Ground
Analog input 5
Ground
Analog input 6
Ground
Analog input 7
Ground
Analog input 8

Ground

Electrical Spec.

Max. input
voltage 3.3V

Max. input
voltage 3.3V

Max. input
voltage 3.3V

Max. input
voltage 3.3V

Max. input
voltage 3.3V

Max. input
voltage 3.3V

Max. input
voltage 3.3V

Max. input
voltage 3.3V

+24V/1A
+3.3V/100mA

Pulled down with
100k resistor
Do not connect
Pulled down with
100k resistor

Pulled down with
100k resistor

Pulled down with
100k resistor

Pulled down with
100k resistor

Pulled down with
100k resistor

Pulled down with
100k resistor

Pulled down with
100k resistor

Warning: The total output current of pin #19 should not exceed 1A.

Page |30

































