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6 Axis CNC Breakout Board VIVA \

General Description

VIVA is a complete buffered CNC breakout board. It supports up to 6 axes
CNC machine control signals (pulse/direction for each axis) with extra two
duplicated auxiliary output control signals for X and Y axes.

VIVA supports five inputs to define X, Y and Z axes limits using switches
or proximity NPN sensors, in addition to two inputs for emergency and
probe or any other inputs. External Input signals are optically isolated from
the PC parallel port for safety.

One of the most important features of VIVA is embedded switch mode
power supply which provides all the required supply voltages eliminating
the need for specific external power source.

Output control signals (pulse and direction) should be optically isolated on
stepper motor driver.

Two output relays are added for spindle and coolant control.

VIVA includes an analog output (0-10V) for controlling spindle speed.

Watchdog facility is omitted for technical considerations.
Please override watchdog related circuits, pictures or
paragraphs in this manual.

Figure 1. VIVA (Power, Input and output units)
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6 Axis CNC Breakout Board VIVA

VIVA Features

Completely supports MACH3 and any other soft that use LPT port.
AC 220V input power.
6 axes control signals (Pulse” PUL” and Direction “"DIR")
Main / Auxiliary X axis
Main / Auxiliary Y axis
Z axis
A axis
B axis
o C axis
Control signals are TTL compatible (10mA). For pin assignment and
addressing refer to tablel.
Supports five external inputs. Three inputs for axes limits (NPN
Proximity sensors or micro switch inputs) and two inputs for
emergency stop and probe inputs (dry contact).
All inputs are optically isolated for safety.
Two output relays for spindle and coolant control (3A maximum
contact current).
One analog output (PWM-controlled) for controlling spindle speed.
Watchdog facility with discrete relay output to ensure that all
outputs are disabled during PC starting up and software program
loading.
All outputs and inputs are brought out via pluggable screw clamp
connector for flexibility.
LED indicator for
o Output pulse signal “"PUL"” output (RED LED).
o Output direction signal “"DIR” output (Green LED).
o Output relays “spindle”, “"coolant” and “watchdog” (RED LED).
o Input signals” XL"”,” YL",” ZL",” EMR"” and” PRB” ( LED).
o Input power (Green LED).
Dimension: 180 x 110 x 30 mm.

0 O O O O
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6 Axis CNC Breakout Board

Figure 2. System Overview
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6 Axis CNC Breakout Board VIVA

Figure 3. Output connections
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Tablel shows output name, port number, pin number and its function on
DB25 socket. Use this table to configure the software that interface to
VIVA card.

Tablel. Output Ports

X axis step
Auxiliary X axis step

X axis direction

Auxiliary X axis direction

Y axis step
Auxiliary Y axis step
Y axis direction
Auxiliary Y axis direction
Z axis step
Z axis direction
A axis step

A axis direction

B axis step
(o]

Spi ndle spindle on/ off control
B axis direction
DIR_B / Coolant or
coolant on/off control
C axis step

PUL_C / Analog or

PWM output to produce analog signal 0-
output it b 9519

DIR_C / C axis direction

Or
Watchdog Watchdog signal (Clock 1-50KHz)

©2021 FARESrce Corporation



6 Axis CNC Breakout Board

Figure 4. Pinout table for outputs on VIVA

alala
NN d
o>
o lh

.4

“

~

@
nrar

=
~
@

Slo-tn

How to connect axis control signals to stepper driver?

There are two connection techniques to connect control signals to stepper
driver. Common anode and Common cathode techniques.

VIVA supports both types of connections.

Common anode connection

In this type of connection all the +ve signals in step motor driver are tied
together and connected to +5V on breakout board, whereas pulse output
“PUL" is connected to negative terminal of pulse input “"PUL-" of stepper
driver and in the same way the direction output "DIR” is connected to
negative terminal of direction input “"DIR-" of stepper driver as seen in
figure 5

Figure 5.X axis connection (common anode)

/ Stepper Driver \

PUL+ :
4 <t

geicycoetesap

A e e A e e s aan )
R R R ETR R R R

£¥

©2021 FARESrce Corporation REV.1 Page | 6




6 Axis CNC Breakout Board VIVA \

Common cathode connection

In this type of connection all the -ve signals in step motor driver are tied
together and connected to ground on breakout board, whereas pulse
output “"PUL"” is connected to positive terminal of pulse input "PUL+" of
stepper driver and in the same way the direction output "DIR" is
connected to positive terminal of direction input "DIR+" of stepper driver
as seen in figure 6

Figure 6.X axis connection (common cathode)
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Note:
Output X axis is the same as output AX axis.
Output Y axis is the same as output AY axis.

Use both main and auxiliary outputs in case of driving the same axis with
two motors.
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6 Axis CNC Breakout Board VIVA \

Spindle / Coolant outputs

As seen in table axis B outputs (PUL& DIR) are multiplexed with spindle
and coolant outputs .i.e. to use spindle and coolant control output relays
you must loss B axis control.

Table2. Spindle/Coolant and axis B share the same output ports.

Pin Name Function Pin# | Port#

PU L_B / B axisrstep
Spindle spindle on(;off control 378.4

B axis direction

DIR_B / Coolant or 378.5

Coolant on/off control

How to enable spindle and coolant?
1. Enable Spindle and/or coolant by setting DIP switch as seen in
figure 7.
2. Set the output pin 6 as Spindle and the output pin 7 as coolant in
software program.
3. The output is dry contact and rated for 3A max. So, if the load
needs more current, use external relay or contactor.

Figure 7. Spindle/Coolant enabling and Connection of spindle
motor and coolant to VIVA
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6 Axis CNC Breakout Board

Figure 8. Input connections
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Table3. Input Ports

Pin name Function Pin#
| Touch probe
EMRG ~ Emergency stop
Z limit | Z axis limit
Y limit | Y axis limit
X limit | X axis limit

Figure 9. Pinout table for inputs on VIVA
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6 Axis CNC Breakout Board VIVA \

Axis limits

Limit switches serve as the mechanism that tells computer the limits of
the CNC machine. When one of the axes moves to an axis limit, the
switch is activated and the machine stops. These limit switches are also
used to inform the computer of the home position. Typically, 6 of these
switches are needed, two per axis. There are different kinds of switches
you can use as limit switches. VIVA supports micro switch and proximity
sensor (NPN type) as an axis limit switch input.

Figure 10. Micro switch and proximity sensor

Micro switch Proximity switch
How to connect micro switches as axes limits?
Micro switch can be connected directly to inputs "BL” and “"BK". “"BR"”

input is left not connected as seen in figure 11

Figure 11. Micro switch wiring (direct connecting)

Z limit input

Y limit input

X limit input
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6 Axis CNC Breakout Board VIVA

There is another way to reduce wiring by connecting one common
terminal from any “BL"” input to all switches, and the other switches
terminals is connected to "BK” inputs as seen in figure 12

Figure 12. Micro switch wiring (reducing connections)

Z limit input

Y limit input

X limit input

Proximity sensors

Proximity sensor has three terminals. Two for power (10-30V, typically
12V), and one for output signal (GND in case of NPN proximity type).

A 3-wire sensor is typically color coded with one brown wire for the +ve
supply, blue wire for the common terminal of the power supply and black
terminal for output signal. NPN type outputs GND when detecting a
target while PNP type outputs +ve when detecting a target.

How to connect proximity switches as axes limits?
Proximity switches are simply connected directly according to wire color.
As seen in figure

Blue terminal is connected to “"BL" input.
Black terminal is connected to “"BK” input.
Brown terminal is connected to "BR"” input.
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6 Axis CNC Breakout Board

Figure 13. Proximity sensor wiring

Z limit input

Y limit input

X limit input

Note:
e Multiple micro switches can be paralleled to get multiple limit inputs
for the same axis.
e Multiple proximity sensors can be paralleled to get multiple limit
input for the same axis.
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Analog output

Can I control spindle motor speed from PC through VIVA ?

The answer is: Of course, you can.

VIVA provides one analog output can be used as a control signal to any
motor speed control device. Your software must support PWM output
control.

VIVA receives PWM signal from PC (LPT port pin 8) and convert it to analog
voltage signal which is directly proportional to PWM duty cycle. The output
voltage is ranged from 0 to 10V. The output is scaled linear, so 50% duty
cycle PWM signal generates 5V analog output voltage.

The frequency of PWM signal may be start from few hundred hertz up to
50 KHz.

Output analog signal can source current up to 50mA.

Figure 14. Analog output

Table3. Analog output pin assignment

Pin Name Function Pin# | Port#

C axis step

PUL_C / Analog or

PWM output to produce
OUtPUt analog signal 0-10v
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6 Axis CNC Breakout Board

C axis direction

DIR_C /Watchdog or

Watchdog signal (Clock 1-50KHz)
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6 Axis CNC Breakout Board VIVA \

VIVA configurations

Because of multiplexing of output signals, there are several
configurations for VIVA.

Spindle and Clock B outputs share the same port 378.4(Pin 6).
Coolant and Direction B outputs share the same port 378.5(Pin 7).
Analog and Clock C outputs share the same port 378.6(Pin 8).
Watchdog and Direction C outputs share the same port 378.7(Pin 9).

Table5.Possible VIVA configurations.

Configuration

XY
3 axes |V ¥
4 axes

5 axes_1
5 axes_2
6 axes

Every configuration needs a different software configuration. Before
selecting your configuration, be sure that software supports all
requirements.

MACH3 configuration for VIVA

We will demonstrate the configuration of MACH3 for first VIVA
configuration in table5.

In this configuration: -
v X, Y, and Z axes are activated. A, B, C axes are not used.
v' Spindle output is activated.
v' Coolant output is activated.
v' Spindle speed control is enabled using analog output.

Suppose six proximity sensors are used as a limit inputs. A pair of
sensors for each axis. Also let a touch probe is used and an emergency
stop switch (normally closed).
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VIVA

Install MACH3 software and open MACH3MILL

@ Mach3 CNC Demo

I

S

| —

N, e

File Config FunctionCfg's View Wizards Operator Plugln Control

Help

Program Run {Alt-1)

OFFLINE

MDI {Alt-2) Tool Path (Alt-4) Offsets (Alt-5) Settings (Alt-6) Diagnostics (Alt-7) Mill->G15 G0 G17 G40 G20 G9D G4 G54 G49 GII B84 GI7

Zeru

+0.0000
+0.0000

ﬁ

Zera |

+0.0000

4
T
[ (o) o] [ ki

Fi lE:IND File Loaded.

Load Wizards

Last Wizard

[ ) [eme ] [eatie

Edit G-Code Rewind CtrlW___ | . Spindle Speed
Recent Fil Single BLK AltN - —
eceniLlg ngRe = Tool 0 OverRidden FRO % SRO %
Close G-Code Reverse Run ] * Rapid L —— 100 Spindle CW F5
Load G-Code Dia +0.0000 e & @ [_
Block Delete - H +0.0000 100 FRoﬁ ﬁ
M M1 Optional Stop | . R
Line: Flood CtrlF - Auto Tool Zero Feed - RPM
M | Dwell CV Mode Remember Return e 6.00 S-ov 0
— Elapsed 00:00 -
On/Off | Unitsittin 0.00 Spindle Speed
Z Inhisit ||_Jog OnioFF cutany || >
G-Codes | M-Codes | +0.000 UnitsiRev 0.00 0 I

=
2 IMach3mill

Go to Config menu ->ports and pins as shown in figure

@ Mach3 CNC Demo

Select Native Units
Ports and Pins
Moter Tuning
General Config...
System Hotkeys
Homing/Limits
ToolPath

Slave Axis
Backlash
Fixtures...
TeolTable....
Config Plugins

DI (AlL2)

File [Config| Function Cfg's View Wizards Operator Plugln Control Help
Tool Path (Alt4)

| offsets (alt5) |

[ =]

Settings (Alt-6) Diagnostics (Alt.7) Mill->G15 GO G17 G40 G20 G20 G94 G54 G438 GIY G4 GI7

+0.0000

+0.0000
+0.0000
+0.0000

Spindle Pulleys..
—

F Safe_7 Setup.. Load Wizards | Last Wizard J r@ rm,j r-joﬁ
Save Settings.. NFS Wizards | Toolpath Mode Follow

Clear

Edit G-Code Rewind Ctrl-W I z . Spindle Speed
Recent File Single BLK Alt-N - OverRidden FRO % SRO %
Close G.Code Reverse Run | - eps — 100 Spindle CW F5
Load G Code Dia +0.0000 oo o gese) 9 & G
Block Delete | @ H +0.0000 100
___ SetMextline | M1 Optional Stop__|mm : FRO
Line: d Flood Ctrl-F - Auto Tool Zero 6.00 RPM
M [ Dwen GV Mode Remember Return FEEEE S-ov 0
_On.’Oﬂ ‘ Elspsed 00:00
L Unitsi Spindie Speed
Zinnibit |[__Jogoworr curay__[] 7" 0.00
G-Codes M-Codes | +0.000 Units/Rev 0.00 0 I
=) ZiMach3Mill
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6 Axis CNC Breakout Board VIVA

Set the parallel port address (0x378 by default)

= 22
@ Mach3 CNC Deme M= - L ) 1 = )

:

Por Setup and Auis Selection | Motor Outputs | Input Signals | Output Signals | Encoder/MPGs | Spindle Setup | Ml Options |

File Config FunctionCfg's View Wizards Operator Plugln Control Help

| mpiaz) | |

Settings (Alt6) | Diagnostics (Alt.7)  [Mil=G15 G0 G17 G40 G20 G30 G3< G5« G43 G838 G6< GI7

==

[ inooool

Tool Path (Alt4) Offsets (Alt5) |

Program Run (Alt-1)

Engine Configuration... Ports & Pi

Port #1 Port #2

I™ Port Enabled

278 Port Address
Entryin Hex -9 A only
[~ Pins 29 as inputs

MaxNC Mode
™ Max CL Mode enabled

¥ Port Enabled

378 Port Address

Entryin Hex -9 A only

OR

™ Max NC-10 Wave Drive

Program restart necessary

Restart if changed

Fi le:INo File Loaded.

[~ Shetine 1/2 Pulss mods R £
Kemel Speed ™ ModBus InputOutput Support ]
¢ 65000hz ¢ 75000hz ¢ 1DDkhz I™ TCP Modbus support |

Recent File
Close G-Code
Load G-Code

Set Next Line

Line:

I Ewent Driven Serial Cortrol
I Servo Seral Link Feedback

Note: Software must be restarted and motors retuned if
kemel speed is changed.

o=
RPM 0
S-ov a— ) |
spindie Speed

sor 1 |

Run From Here ‘

0.00

Mach3Mill

Go to motor output tab and enable X, Y, Z axis and spindle and set addresses as
shown in figure

L — bl

Port Setup and fds Selection  Motor Outputs l Input Signals ] Output Signals ] Encoder/MPG's ] Spindle Setup ] Mill Options ]

]
Signal Enabled Step Pin® Dir Pin® Dir LowActi... | Step Low A... | Step Port Dir Port
X Axis = 1 14 ¥ = 1 1
Y Axis o 2 3 ¥ o 1 1
Z Axis = 16 4 ¥ = 1 1
A Axis ¥ 0 0 ¥ ¥ 0 0
B Axis ¥ 0 0 ¥ ¥ 0 0
C Axis ¥ 0 0 ¥ ¥ 0 0
Spindle = 8 0 ¥ ¥ 1 0

oK | Cancel |
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6 Axis CNC Breakout Board

Go to input signals tab and set the following,

Enable X axis limits (X++, X--).

Enable Y axis limits (Y++, Y--).

Enable Z axis limits (Z++, Z--).

Set all inputs as active low, and set addresses as shown in figure

Engine Configuration... Ports & Pi e [

Port Setup and fuis Selection I Mator Outputs  Input Signals |0Lrtput Signals I Encoder/MPG's I Spindle Setup I Mill Options I

Signal Enabled | Port # | Pin Mumber |Acti1.re Low | Emulated | Hotkey
K++ ef 1 15
x-- 15
X Home ]
Y++ 13
¥ — 13
¥ Home ]
Z++ 12
== 12
£ Home ]

AAKNAAKA
A A NA A NAA
BN KKK NN Y

Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this screen

Automated Setup of Inputs |

ok [ Cameel | sppb |

Enable Probe input (active low) and Estop input and set addresses as shown in figure

r

Engine Configuration... Ports & Pi

Port Setup and Axis Selection I Motor Outputs  Input Signals | Output Signals I Encoder/MPG's I Spindle Setup I Mill Options I

Signal Enabled | Port # | Pin Mumber |Acti1.-'e Low | Emulated | Hotkey | <
Input #1 1 0 ]

Input #2 ]
Input #3 0
Input #4 0
Probe 10
0
0
11
0

Index
Limit Crrd
EStop
THC On

A N N A N N A

BN NN NN NN
oo B o R o B - R o B o R o R |

[ WP U WP YU SR I
8 8 B B A 8 B N K

Pinz 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this screen

Automated Setup of Inputs |

ok [ camcel | ey |
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6 Axis CNC Breakout Board

Go to Spindle Setup tab and set the following,
Relay Control
e Uncheck Disable Spindle Relays.
e Set Clockwise(M3) to output# 1.
e Set CCW(M4) to output# 1.
Flood/Mist Control
e Uncheck Disable Flood/Mist relays.
e Set Mist M7 to output# 2.
Motor Control
e Check Use Spindle Motor Output.
Check PWM Control.
Set PWM Base Freq to 100.
Set Minimum PWM to 0.

r

Engine Configuration... Ports & Pi
Port Setup and fuis Selection | Mator Outputs ] Input Signals | Output Signals ] Encoder/MPG's Spindle Setup | Mill Options ]

Relay Control Matar Cantrol Special Functions

| Disable Spindle Relays v Use Spindle Mator Qutput| | [~ Lse Spindle Feedback in Sync Modes
Clockwise (M3) Output # [ IE g:':’p"jmg'm [ Closed Loop Spindle Control

CCW (M4) Output # [1 Pfozs | [t Doz

Output Signal #s 1-6  Soitdle Soeed A .
i PWMBase Freq. 100 pindle speed Averaging

Flood Mist Control
Minimum PWM [0 %
[~ Disable Flood/Mist relays pejay inimum o

Mist MY Output # Iz_ 0 General Parameters Special Options, Usualby Off
Flood M8 Qutput # |3_ 0 CW Delay Spin UP ! [ HotWire Heat for Jog

Output Signal #s 1-6 CLW Delay Spin UP 1 [ Laser Mode. freq |
ModBus Spindle - Use Step./Dir as well — | W Delay Spind DOWN |4 Seconds [ Torch Volts Control

[~ Enabled Feg |64  §4-127||CCW Delay Spin DOWN |4 Seconds [ Torch Auto OFf
Max ADC Court |16320 [ Immediate Relay off before delay

Go to output signals tab and set the following,

Enable output#1, Output#2 and Charge Pump output
Set Output#1 and Output#2 as an active low output
Set charge Pump output as an active high output

Set addresses as shown in figure.
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L — il

Port Setup and Axis Selection ] Motor Outputs ] Input Signals Output Signals l Encoder/MPG's ] Spindle Setup ] Mill Options ]

Signal Enabled | Port #

| Pin Mumber |Active Low

| .

Cutput #1 1
Output #2
Output #3
Output #4
Output #5

Output #6

Charge Pump

Charge Pump2
Current Hi/Low

L PR RN )

[P [P NI U U [ U

N A 80 5 & B & A

<

Pins 2-9,1, 14, 16, and 17 are output ping. Mo other pin numbers should be used.

]

¥ % 8¢ 8 B B X ¢ A A

=]

To set spindle speed, go to main screen of MACH3 program and press spindle speed
button to edit spindle speed (8000 in our example) and press <Enter>key shown in

figures
@ Mach3 CNC Demo - =
File Config FunctionCfg's View Wizards Operator Plugn Control Help
Program Run (Alt1) | MDI{AIt2) |  Tool Path (Alt4) | Offsets (Alt5) Settings (Alt-6) Diagnostics (Alt-7)  |Mill=G15 G0 617 G40 G20 630 G34 G54 G49 G39 624 GaT
| Zera Scale s
|4 | +0.0000 | +1000 Tool:0
| Zera - E—
7 +0.0000] | %
= | Scale
"5 +0.0000 ™o
Zera |
em +0 0000_] Correct
| i ilmale e
Load Wizards | Last Wizard J
File:|No File Loaded.
l — NFS Wizards T
Recent File Single BLK Alt-N | | %H e FRO % s
Close G Code Reverse Run | wm - [_spingiecwes 1]
Load G-Code Di 0.0000 FRO 100 100
- ia. +0.
_ Biockelse (w5 00000 100 ﬁ‘. O B o) .
Set Next Line | M1 Optional Stop__| W e FRO
Stop Line: Flood Ctrl-F ] Auto Tool Zero 8000 RPM 0
<AlL-5> Run From Here [owen | [[cvmos= Remember Return FrimEe S-ov 0
——— — E— 00:00 —6.00)
__On/Off_| Spindle Speed
| Reset Zinnisit II__JogonorFcumacy (] |V ™" oo =
GCodes |  MCodes | +0.000 Units/iRev 0.00 Aol
|
History Clear Mach3mill
FARE i Page | 20
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6 Axis CNC Breakout Board

After button clicking

Before button clicking -------————___

Entering spindle speed -----------

‘ » SﬁO %
9o &=

RPM o
Sov ol

Spindle S

[
1

SRO %
I__spingecwrs ] 100

O & o)

RPM
Sov ol

Spindle S

SRO %

[__spindecwrs ] 100

9 & e

RPM il
Sov . 24000
Spindle Speed

VIVA |

Page | 21

©2021 FARESrce Corporation

REV.1



6 Axis CNC Breakout Board

o~
-~
-~
-~
~

Use this bar to change spindle speed REM Aled ----

| Spindle Speed

Use this button to turn On/Off spindle SRO%
__________ > [__spinalecwrs__|]

9 & e

RPM G
| Sov el
Spindle Speed

Table6. Jog hotkeys.

X Y Z A B C

Right Left Up Down Page Page

arrow arrow arrow arrow Up Down
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