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4 Axis CNC Breakout Board VIVAmini \

General Description

VIVAmini is a complete buffered CNC breakout board. It supports up to 4
axes CNC machine control signals (pulse/direction for each axis).
VIVAmini supports five inputs that can be configured for axes limits,
homing emergency input switch, and probe for auto-zero Z axis. External
input signals are optically isolated from the PC parallel port for safety.
Output control signals (pulse and direction) should be optically isolated on
the stepper motor driver. Two output relays are added for spindle and
coolant control.

VIVAmini provides a PWM output for controlling spindle speed.
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4 Axis CNC Breakout Board VIVAmini

VIVAmini Features

e Completely supports MACH3 and any other soft tool that use LPT
port.
e Wide input power supply range (11-24 DCV).
e 4 axes control signals (Pulse” PUL” and Direction “"DIR")
o X axis
o Y axis
o Z axis
o A axis
e Control signals are TTL compatible (10mA). For pin assignment and
addressing refer to tablel.
e Supports five external inputs.
e All inputs are optically isolated for safety.
e Two output relays for spindle and coolant control (3A maximum
contact current).
e PWM output for controlling spindle speed.
e All outputs and inputs are brought out via pluggable screw clamp
connector for flexibility.
e LED indicator for
o Output relays “spindle”, “coolant” (RED LED).
o Input power (Green LED).
e Dimension: 109 x 73 x 27 mm.
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4 Axis CNC Breakout Board VIVAmini \

Power connection

VIVAmini card can be powered from any DC power supply. The
recommended voltage is 12V. But, any voltage supply in the range from
11V to 24V is accepted. Just set the power select jumper according to the
available power supply voltage before connecting it.

Set the jumper to the proper position
before connecting the power

Output connections

Tablel shows output name, pin number and its function on DB25 socket.
Use this table to configure the software that interface to WVAmini card.
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4 Axis CNC Breakout Board

VIVAmini \

Tablel. Output table

Function

X axis step

X axis direction
Y axis step
Y axis direction
Z axis step
Z axis direction
A axis step
A axis direction
spindle on/ off control

coolant on/off control

PWM output to control Spindle speed

Drivers Enable

| SPINDL
@ L~ 5o
Sm s nmm%

/
{eoo7pen |

>0

Pin out table for outputs on V/VAmini

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. V/VAmini supports both

types of connections.
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4 Axis CNC Breakout Board VIVAmini

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
/Stepper Driver \
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ltﬁ o A ﬂ@'
e - B O DIR+ ,
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X axis connection (common anode)

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
/Stepper Driver \

PUL+

PUL- N

DIR+

B A
\ 4

X axis connection (common cathode)

AR ARA ARAAFAER
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4 Axis CNC Breakout Board VIVAmini \

Enable output

Use this output to allow CNC soft (such as MACH3) to enable/disable
stepper driver. Enable output can be connected to the driver in the same
way as "PUL" and "DIR" signals.

( Stepper Driver
EN+

AR AR ARAASAES

(Stepper Driver
EN+

( Stepper Driver
EN+

Enable signal connection
(common cathode)

(Stepper Driver
EN-+

AR RAA ARAAFASR

( Stepper Driver
EN+

( Stepper Driver
Enable signal connection EN+

(common anode)
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4 Axis CNC Breakout Board VIVAmini \

Spindle / Coolant outputs

anrve

azi-S-eLL

spindle on/off control

Coolant ‘ Coolant on/off control

Spindle

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

Figure 7. Connection of spindle motor and coolant to V/VAmini
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Tou 20
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T73-S-112D0

Spindle and coolant
output relays
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4 Axis CNC Breakout Board VIVAmini

PWM output

This output is TTL compatible (0-5V) and can be used to control the
spindle speed by setting it as a PWM output in the CNC soft. If the
spindle driver needs an analog signal to control speed , use an external
circuit to convert the PWM signal to an analog voltage. The circuit can be
simply a passive low pass filter RC filter as seen in figure

PWM
100

— 0-100% Analog voltage 0-5V
[l ] l\ er———— N —
E | -1 —
~T~10uF
Or To spindle driver

RE AB ARAAIER
L

The resistor value is 100 ohm and the capacitor value depends on the
frequency of PWM signal. As the frequency increased the required
capacitance decreased. A 10uF is suitable for 10KHz. The recommended
operating frequency range is 10 - 50 KHz. Over-capacitance value causes
some delay response while under-capacitance value leads to high ripple
voltage.

If the spindle driver requires a higher analog voltage ( 0 - 10V ) then an
active filter should be used. The filter converts the PWM signal to an
analog voltage and amplifies it twice.

©2021 FARESrcs Corporation REV.1 Page | 10




4 Axis CNC Breakout Board VIVAmini \

Input connections
AN ‘QTP ©

VIVAmini provides 5 inputs that can be used for axes limits, home
signals, emergency stop switch, and auto-zero probe.

All input signals can be simply limit switches or proximity sensor switch.
Use the 12V output to power the magnetic proximity switch.

All inputs are opto-isolated for protection.

Axis limits

Limit switches serve as the mechanism that tells the 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. V/IVAmini supports micro switch and
proximity sensor (NPN type) as an axis limit switch input.

.
v

Micro switch Proximity switch

Micro switch and proximity sensor
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4 Axis CNC Breakout Board VIVAmini \

How to connect micro switches as axes limits?
Micro switch can be connected directly to any input (P10-P15) and GND.

Connecting micro switches to VAmini

Proximity sensors

The 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 the output signal. NPN type outputs GND when
detecting a target while PNP type outputs +ve when detecting a target.

Connecting proximity switches to V/VAmini
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4 Axis CNC Breakout Board VIVAmini

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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4 Axis CNC Breakout Board VIVAmini

MACH3 configuration for v/vAmini

We will demonstrate the configuration of MACH3 for V/IVAmini
In this configuration:

v X, Y, and Z axes are activated. A is not used in this configuration.
v' Spindle and Coolant output are configured.

v' Spindle speed control is enabled using PWM.,

v X, Y, Z input limits are configured

v Emergency input is configured

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).

Install MACH3 software and open MACH3MILL
D o e —————— WS

File Config FunctionCfg's View Wizards Operator Plugln Control  Help

Program Run (Alt1) | MDI(AIt2) |  Tool Path (Alt4) | Offsets (Alt5) |  Settings (Alt6) |  Diagnostics (Alt-7)  |Mill=G15 G0 G17 G40 G20 B0 G34 G54 Go Gog Ga4 Go7

'
e*
j

+0.0000 c";’r‘}l:c"t

Fi le:'No File Loaded. I:::a: v\::?:::: I —Lasl Lt ‘ m m m
- Edit G-Code Rewind CtlW___| =
Recent File single BLKAILN (mm | : oV., - S — SRO

Close G-Code Reverse Run ‘ ] Tool 0 * Rapid 100
Feedold| - LoadGlode | Dia. +0.0000 "0 & 2 ) . g ﬁ .
<Spcs Block Delete | MM H +0.0000 100

M M1 Optional Stop__| mm ) FRO
Line: Flood Ctrl-F - Auto Tool Zero RPM

M OV Mode Remember Return Feedrate S-ov 0

] Elapsed 00:00 6.00
@ % |I - - — J -
og ONIOFF CurtAld ]
GCodes |  M-Codes | +0.000 Units/Rev 0.00 0 I

History Clear LIS 2 Mach3mil
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4 Axis CNC Breakout Board VIVAmini

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

@ Mach3 CNC Demo = | G el

File Function Cfg's View Wizards Operator Plugln Control  Help
Select Native Units I ‘

| i tics (AILT) | Mill>Gi5 GO G17 640 G20 GI0 GI4 G54 G49 GoB Ga4 GaT

!l

Tool Path (Alt4)

Offsets (Alt5)

Settings {Alt-6)

Ports and Pins

Motor Tuning Scale mm—

General Config... +0'0000 M

System Hotkeys

Homing/Limits

ToolPath

Slave Axis

Backlash

Fixtures....

ToolTable.... .

Config Plugins - || To Go

Spindle Pulleys..

F Safe Z Setup.. Load Wizards | Last Wizard r@ rmq rﬁ

Save Settings.. NFS Wizards Toolpath Mode Follow
Edit G-Code Rewind Ctrl-W | Iﬁﬁﬁl I e = IJI W‘e oy
Recent File Single BLK Alt-N |-

Crange OverRiciden FRO % SRO%
Close G-Code ReverseRun___|mm | T 0 — 100 Spindle CW F5 50

s ___________|

Load G-Code Dia. FRO

Fef;’,,[ff'“’ Block Delete | mm H +ggggg 100 © = - 2 =
__SetNextline | M1 Optional Stop | M — A

Line: 0 i Auto Tool Zero 6.00 RPM 0
M -Dwel\ Remember Return Fezime 6.00 Sov 0
Elapsed 00:00 )
| Spinde S
Zinhit |__Jog onvor cmtaies__J] | 0.00 e Spee
G-Codes |  MCodes | +0.000 Units/Rev 0.00 0 I

Set the parallel port address (0x378 by default)

B
@ Mach3 CNC Demo A ) - . o =
File Config Function Cfg's View Wizards Operator Plugln Control Help
Program Run (Alt1) | MDI(AI2) |  Tool Path(Altd) | Offsets (AltS) |  Settings(Alt6) |  Diagnostics (Alt7)  |mi>G15 5017 40 G20 G30 634 G5 G49 633 Go4 687

Scale m—

+1.0000

Port Setup and Ads Selection IMmarOulnuts I Input Signa\s} Output S\gna\s} Encoder/MPG's} Spindle Setup I il Ommns}

Port #1 Port #2 MaxNC Mode
W Port Enabled
B e T I MaxCL Mode enabled
BG78  Port Address 0278 Port Address I Max NC-10 Wave Drive
Enttry in Hexx 0-9 A-F only Entry in Hex 03 A-F only Program restart necessary

I Pins 29 as inputs

= Restart if changed
Fi I‘E'IN0 File Loaded. [~ Sherling 1/2 Pulse mode.
Kemel Speed ™ ModBus InputOutput Support
Edit G-Code (¢ 25000Hz " 35000Hz ¢ 45000Hz ¢ 600DOhz I~ ModBus Plugin Supported T TS
Recent File O Es00he O 75000k 100chz :: ECPMM;d.bus SSUDDIOE . =
vent Driven Serial Control SRO %
Note: Software must be restarted and motors retuned if .
Close G-Code e e I Servo Seial Link Feedback 100 Spindle CW F5 50
Load G-Code
2 S &
Set Next Line
<ALL-S> Run From Here
| S-ov 0

G-Codes |

Spindle Speed
o i

2 Mach3mill
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4 Axis CNC Breakout Board VIVAmini \

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

.
Engine Configuration... Ports & P

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

Signal Enabled Step Pin® Dir Pin# Dir LowActi... | Step Low A... | Step Port Dir Port

X Axis 1 14 1 1

Y Axis 2 3 1

£ Axis 16 1

A Axis

B Axis

C Axis

Spindle

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 8 Pi e [
Port Setup and Axis Selection I Motor Outputs  Input Signals IOLrtert Signals I Encoder/MPG's I Spindle Setup I Mill Options I I
Signal Enabled | Port # | Pin Murnber |Active Low | Emulated | Hotkey |i
T of 1 15 of s 0 E
X -- of 1 15 wf & 0
X Home a 1 0 o o i]
Yo+ uf 1 13 wf o 0
Y-- o 1 13 =l & 0
Y Home a 1 0 & afr i]
7 ++ uf 1 12 wf & 0
zZ-- of 1 12 w7 a 0
Z Home a 1 0 a 4 0 i
Pins 10-13 and 15 are inputs. Onhy these 5 pin numbers may be used on this screen
Automated Setup of Inputs |

ok [ cancel | ol |

©2021 FARESrcs Corporation REV.1 Page | 16




4 Axis CNC Breakout Board VIVAmini \

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

| e

Engine Configuration... Ports & Pi

Port Setup and Axis Selection ] Mator Outputs — Input Signals lOLI‘tpLI‘t Signals ] Encoder/MPG's ] Spindle Setup ] Mill Options ]

Signal Enabled | Port # ‘ Pin Mumber |Acti1.re Low | Ernulated | HotkKey | -
Input #1 1 ]
0
0
0
10
0
0
1
0

*

Input #2 4
Input #3 &
Input #4 &
Probe e
¥

&

wf

[t |

Index

Limnit Cwrd
EStop
THC On &

[P I (S U I W T
8 B N B A 8 N N
N NN NN NN
o oo o ol o oo

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

Automated Setup of Inputs |

oK | Cancel |

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.
e Check PWM Control.
e Set PWM Base Freq to 100.
e Set Minimum PWM to 0.
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4 Axis CNC Breakout Board VIVAmini \

-
Engine Configuration... Ports 8 P e

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

— Relay Control — Mator Control ————  — Special Functions
™ Disable Spindle Relays ¥ Use Spindle Motor Output | | [~ se Spindle Feedback in Sync Modes
Clockwise (M3) Output# [1 v PWM Cortrel [~ Closed Loop Spindle Control

[~ Step/Dir Mot
COW (M4) Output # 7 speHrTeter P oz 1] p [03

Output Signal #s 1-6 Spindle Speed Averagi
P = PWMBass Frea. [100 B iz e R

— Flood Mist Control
Mini WM 0
I™ Disable Flood/Mist relays pgjay iimum I_ .

Migt M7 Output # Iz_ Iﬂ —(General Parameters — Special Options, Usualhy Off

Food M8Output# [3 [0 CW Delay Spin UP Seconds || [ HotWire Heat for Jog

3
Output Signal #s 1-6 CLW Delay Spin UP 1 Seconds [~ Laser Mode. freg |
—ModBus Spindle - Use Step/Dir as well — |CW Delay Spind DOWN 14 Seconds ™ Torch Volts Control
[~ Enabled Reg |64  64-127| CCW Delay Spin DOWN |4 Seconds || I Torch Auto OFf

Max ADC Count |1535u ™ 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.

r

Engine Configuration... Ports & P

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

Signal Enabled | Port # | Pin Mumber |Acti1.re Low | -
Cutput #1 1 4]
Qutput £2
Cutput £2
Output #4
Output #5

Output #6

Charge Pump

Charge Pump2

[ S R I U U U g
o o wlo o ol o -

Current HifLow

L T e

¥R A N4 A
RN A A

4 n

Fins 2-9, 1, 14, 16, and 17 are output pins. Mo ather pin numbers should be used.
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4 Axis CNC Breakout Board IVAmini

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 e s

S . a e — -
File Config FunctionCfg's View Wizards Operator Plugln Control  Help

Program Run (Alt1) | MDI(AIt2) |  Tool Path (Alt4) |  Offsets (AltS) |  Settings (Alt6) |  Diagnostics (Alt7)  |wil=615 Go G17 G4 G20 Go0 Go4 Go4 649 Gog G4 GaT |

'

+0.0000
1 +0.0000

Load Wizards ‘ Last Wizard |

[ | |

Fi le:lNo File Loaded.

Edit G-Code Rewind Ctrl.\W | Ton - e v < -
pELLE Recent File singleBLK AN g | & e - o
L-R> 9 = Tool Crenge c»amdden FRO % SRO %

Close G-Code Reverse Run | [ ] w 0 * bispid 100 Spindle CW F5 100

9 &)

mtol] _ LoadGCods | Dia. +0.0000 i .
FecSp:f __ BlockDelete _|mm H +0.0000 100 ’ ‘ﬁ‘

__ SetNextline | 111 Optional Stop | FRO
‘:tfg’ Line: Q Flood CtrlE [ Auto Tool Zero RPM

__ RunFromHere | TV Mode Remember Return Feedrate - Sov
I Elapsed 00:00 =
__OnfOff_| : i Spindie §
Zinnitit |__sogonorr cunaes (] " 0.00 A

G-Codes ‘ M-Codes ‘ +0.000 Units/Rev 0.00
History Clear ZAMach3mil

RPM ] 0
S-ov 0

Spindie Speed
Before button clicking - - - - ___L_____ .l gl |

——— i ———————
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I Sgindle CW F5 nIISR?lBo
o @&

RPM o
Sov ol

Spindle Speed
After button clicking ---------------------b---—- > 0

SRO %

[__spindecwrs ] 100
oo

RPM el
Sov . 24000

Entering spindle speed -------------------f----- > 24000

|_spindie cWF5 _leRogo
L

Use this bar to change spindle speed RPM e -----

~ <
-~
~
-~
-

-

S~
-~
-~
-
-

Spindle Speed >

_____
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Use this button to turn On/Off spindle

Jog hotkeys table

-

- >. Spindle CW F5

RPM G
S S-ov 012000
Spindle Speed

SRO %

’ﬁ.

4

Right Left
arrow arrow arrow

Up Down

Page Page

arrow Up Down
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