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SBC-CNC Software

Thank you for choosing SBC-CNC software.

This manual provides details about how to install and use the software with your machine. It also
helps you to understand different features and configuration of the software. Please read this
manual for setting up your machine with SBC-CNC software.

For any quries related to software usage and technical support please reach us at below
communication

email: purchase@sbc-cnc.com
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1.

Introduction

SBC-CNC stands for “Single Board Computer” CNC software. The software runs on any single board
computer, Example: Raspberry Pi 4, and can be used to run any CNC Machine build with stepper/servo
(Pulse, Dir) motors.

The software uses on-board GPIO pins of the single board computer to directly control the CNC Machine.
You don’t need any other controller. These single board computers use multi-core, high speed ARM
processors with large Giga byte RAM. SBC-CNC software utilizes the processing power of these single
board computers at near 90% efficiency by deploying multiple threads and task optimization. The software
is tested on various platforms and is available for different flavors of Linux distro’s as per your choice.

The software supports additional functions apart from executing G-Code. Shape cutting & 3D relief carving
functions makes prototyping and executing your project with ease and fast. With touch-screen friendly
software user interface (Ul), all functions are kept simple to understand and easy to navigate across. The
user settings & machine settings provide vast control of your CNC Machine.

Because SBC-CNC software runs on single board computer, the total development cost of your CNC
machine is reduced considerably. The running cost, considering the maximum power consumption of
Single board computers, is also reduced.

Along with a dedicated GPIO extension board (sold separately) you can run any Industrial grade CNC
Machine without damaging your single board computer.

Special features of SBC-CNC software
e Control using direct SBC (single board computer) GPIO
G-Code execution
Shape Cutting
3D relief carving from Grayscale Image
Custom control of your single board computer (SBC)
USB camera support for remote control
VNC server
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Installation

Hardware: Raspberry pi 4
Recommended SD Card Size: 16 GB

Please visit the following google drive location to download the operating system image for your respective
single board computer.

https://drive.google.com/drive/folders/1-O6MgXchQgQKbgEV3WTx6wIPjmRvbcL9?usp=sharing

Download the operating system image along with the latest SBC-CNC software for your Single board
computer

Shared with me > SBC-CNC Software > Raspberry Pi_3B_a - ==
Name T
[ =1 Operating System Image

[ =1 SBEC-CMNC Software

Use win32 disk image (or any other image writer application) to write “.img” file into the SD card. Please
back-up data from the SD card as it will be completely formatted after this operation.

" Win32 Disk lrmmager - 1.0 — = >

Image File Deice

©:Users/Sande/Downloads /Raspbian-hRaspbian<t.ima | jI=
T

rone - Genera = Copw

[0 Re=ad Only Allocated Parttons

Progress

Cance=l Read Wit Werify Only Ezcit

This will take some time to write. Once the Image is written remove the SD Card from your computer and
insert it into your single board computer (SBC).

After booting your single board computer, copy SBC-CNC software to “/home/sbcenc/SBC-CNC Folder”
(Refer Page: 27). To run SBC-CNC software double-click icon on your single board computer desktop.
Refer Page:22 to learn how to wire your machine.
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3. General Features

3.1 Tool Path/Camera window

3.1.1 Selects Tool Path

This option shows path of the tool only when auto-mode (G-Code/Shape cutting/3D relief carving)
is running. During manual operation such as Jog/step/fine motion, no graphics will be drawn.

Set the Length, Width and Height options equal to your work-piece size. This will make the
graphics appear quite good. There will be different Gray-shades for different Z values but only
when it is negative.

3.1.2 Selects Camera

If you have a USB camera connected to your single board computer, the software will
automatically detect it. You can visualize your machine operation or record videos using this
camera. You can also remotely observe your machine operation when you use VNC viewer from
your mobile or a different PC and than connect to the same network on which your single board
c

0
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3.2 Manual control window

_Jog_JCstep X Fine
X Y V4
Move Move Move
Absolute Absolute Absolute

Move Move Move
Relative Relative Relative
Move Move Move
ork Zer ork Zer ork Zer

Manual control options are self explanatory and can be used to manually move the machine.
While in jog motion, the velocity reduces gradually.

3.3 Other options

3.3.1Spindle speed setting option is only useful if you have a VFD
controller to control you spindle speed. SBC-CNC provides 16 (4 Bit)
spindle speed control options.

3.3.2 150% is equal to Max Feed supported by your machine.If the axis
is in motion, the change in feed will be effective after the current ‘@‘

movement is finished. ‘

3.3.3 Spindle CW/CCW On/Off setting option is only available if you “
have a M03 and M04 outputs selected. \%\

‘r

sp off]

3.3.4 Emergency stop button will abruptly stop the machine and if any
output is assigned, it will be changed to HIGH state. Also if any input is
assigned to emergency stop, and when the state of the input changes to
HIGH, the machine will be stopped abruptly Sto P

3.3.5 Current position is always with reference to work home position.

3.3.6 Simulation mode will disable Motor inputs. Axis will not move 0.000

_0.000 _
~0.000
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4. G-Code

4.1 Supported commands
GO0 (Rapid Move)
GO1 (Liner Interpolation)
G02 (Clockwise circular Interpolation)
GO03 (Counter-Clockwise circular Interpolation)
G15 (Cartesian co-ordinate selection)
G17 (X-Y Plane selection)
G20 (Unit Selection Inch)
G21 (Unit selection mm)
G28 (Move to Work Home)
G40 (Ignore cutting tool compensation)
G90 (Absolute motion)
G91 (Relative Motion)
MO03 (Spindle Clockwise ON)
MO04 (Spindle Counter Clockwise ON)
MO5 (Spindle Clockwise OFF)
MO06 (Manual tool change)
MO7 (Lubricant ON)
MO8 (Vacuum ON)
MO9 (Lubricant, Vacuum OFF)
M30 (Program end)
M97 (Line jump)
M98 (Program jump)

M99 (Program return)
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F  (Feed adjustment)
S (Spindle speed adjustment)
4.2 Software functions

The G-code window provides you functions to load/edit/add and run G-Code. Any change to the
G-code is automatically compiled and errors will be shown in the error window.

There is no maximum limit on the number of G-Code lines. All the lines will be loaded at the
same time. For big files, this may take a while. “.txt” and “.ncc” file extensions are supported.

ES B ES
st [ s

Line:101489

"t ] rer [ e

4.2.1 Settings

°  Enabling “Use Program Feed” makes the feed to change
according to the G-Code program file. Disabling this would
make the motors run at a constant feed

°  “Save Execution status” will save the current execution line.
The saving happens in a cycle after every 10 lines gets
executed. In case you loose power to your single board
computer, you can use this option to continue your work with
starting again.

° Enabling “Use Program Spindle speed” makes the spindle
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speed to change according to the G-Code program file. Disabling this would make the spindle
to run at a constant speed.

° Axis step provides minimum step used by either X or Y axis while calculating the
Linear/Circular interpolation. Software automatically decides which of the X will use this
step.

°  Home Reference is used to select the origin in the “Tool Path/Camera” window mentioned in
section 3.1. This is used only to enhance the visualization in tool path window and has no
importance in the executing G-Code.

4.2.2 G-Code Line editor
The user can add G-code line and press “ENTER” key on the keyboard to add it as last line
in the G-Code file.

4.2.3 Error display window
Error display window display any error in the G-Code or if there are commands which are not
supported by SBC-CNC software. User can also edit and update the G-Code line.

4.2.4 Execute single line

“this option will enable user to execute one line at a time. The index will automatically move to
the next line after executing the current G-Code line. Repeatedly pressing this button will allow
user to run manually test his G-Code file online at a time. User can run any line from the G-Code
file, simply by selecting that specific line in the G-Code viewer.
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5. Shape Cutting

Shape Cutting is an added functionality of SBC-CNC software to cut simple 2D and 3D shapes

with ease. You have multiple options to create a shape: Manually draw the shapes with simple
mouse clicks or let SBC-CNC software generate shapes from gray-scale images.

Multiple shapes can be drawn at the same time. Each shape can have its own depth. Creating
shapes enclosed within each other and of different depths will create 3D shapes. For every shape
added, you have option to either cut only the periphery, or cut it as a hole.

User can change the shape position or orientation at any later point of time after the shape is
created. Shape cutting only runs on the X-Y positive plane. You work home must be always be set
at the bottom left of X-Y Plane.

SBC-CNC Software

@ ‘Shape Cutting S 3D Relief Carving w Machine Settings
=

index_0 =

' Save Settings
Set Work Zero
-10.000 02 1.000 s
Depth x Step z Step ik el
5.0
End-Mill Dia

Spindle CW OFF

i
Bpindle CCW OFR

ncﬂm
=l e

on 3 2D

Dir: +

152.321
257.692
5.000
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5.1 Ellipse
e To cut a circle, the Major axis diameter and Minor axis diameter must be equal
e For an ellipse, the Major axis diameter must be greater than minor axis diameter

e The shape can be moved within the canvas by clicking in the center and holding the mouse left
button

o Hole option will allow you to either cut the circumference or inside the circle. Multiple
circles/ellipses will be automatically generated once the hole option is selected. The gap between
these shapes will be dependent on your end mill diameter.

Mouse wheel: Zoom-in/Zoom-out, Double-click: Zoom-to-Fit
Ellipse Name [S]{js}1

Center X Center Y

Major AxisDia ~ Minor Axis Dia

100.000 100.000

Orientation(deq) Depth

0.000 -10.000
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5.2 Draw Shape

e Background Image is used as guide to draw the shape. It is optional. You can draw any shape
without using this as well

e Mouse left-click will add a point on the canvas and will connect it to the previous point. Mouse
right-click will remove the last added point from the canvas

o If by mistake any point is added wrongly, user can continue without worrying about the wrong
points. The shape can be edited in the shape editor after it is added

e Close shape will join the last added point to the first point

o Hole option will create multiple shrinking shapes within the added shape. This works good if the
shape is convex (in a convex shape a line between two points, within in the shape, doesn’t go out
of the shape). If the shape is concave, user has to draw additional shapes to cut the inside material

Mouse wheel: Zoom-in/Zoom-out, Double-Click: Zoom-to-fit

Background
Image
-10.000
_ Depth
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5.3 Shape From Image
e Only gray-scale images are supported

e Threshold value can vary from 1 to 255. Using image based edge detection algorithms, the shapes
are found

e Using Min shape vertices you can filter small shapes which are of no interest
e Using Max shape vertices you can filter large shapes which are of no interest

Mouse wheel: Zoom-in/Zoom-out, Double-Click: Zoom-to-Fit

Shapes Found

| Load Image |

Threshold

A——>00€

Min Shape Vertices

Shapes Depth Max Shape Vertices

I 10000
Length Offset X

| 100.000 | I 0.000 W

Wwidth Offset Y
| 100.000 | | 0000 |

=

Work Zero(0,0)

0 [

5.4 Shapes List
e Shapes list window shows list of shapes added
e Double click on any of the shapes to edit

e |n the shapes edit window, double click on each of the point to edit or use the mouse to move the
point in the canvas with mouse left button down. Mouse must be positioned near to the point

shape Name Offset X
OFffset ¥

Pol
olygon Orientation(deg)

38.077,118.846 -

55.385,169.615
77.308,173.077
99.231,146.538
106.154,124.615
85.385,72.692
50.769,77.308
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6. 3D Relief Carving

3D relief carving function can carve any gray-scale images into beautiful 3D reliefs. The function is quite
simple to use. You can also do 2.5D carving using this function (in 2.5D carving X,Y and Z will not move
at the same time)

3D relief carving function runs on the X-Y positive plane. Your work home must be always be set at the
bottom left of X-Y Plane.

SBC-CNC Software

Shape Cutting D Relief Carving User Settings Machine Settings
(]

Double click on Display to Zoom aut

Load Image
Tl
h 376.000 300.000 -10
’ Length Width Depth Save Settings
o X, Y step must be multiples of 047
Minimum step STWYENC

Set Work Zero

0.470 2.350 10.000
X-Step y Step Z Step Mave
Work Zero
3D 0
Carving Start Row 5.0

End-Mill Dia

Spindle CW OFF

]

Stop

5.000
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7. User Settings

User settings are used to control the machine by the user. Most of the controls are self explanatory.

All the inputs to the software are in mm, rpm & seconds: Distance: mm, Feed: mm/sec, Acceleration:
mm/sec?, Spindle speed: RPM. However, in G-Code, user can use G20 command to change the units from
mm to inch. When G20 is mentioned in G-Code, the distance and feed are measured in inch & inch/min
respectively. The future version of the software, will allow the user to select any units: inch-min, mm-min,
inch-sec, mm-sec

'."_' Axis Feed

Spindle(CCW Spindle
Auto Turn O o Turn Off Jog Feed

Auto
Homing Feed

Manual Tool

Clear Lo Save Lo o
et S Change Position

Axis Feed: this is the user selected axis feed. This is used by GO0, G01, Shape cutting and 3D relief
carving. The maximum value of axis feed is equal to 100% of Machine Max Feed. For example, If the
machine maximum feed is set at 150 mm/sec, the user Axis Feed can be set maximum at 100mm/sec

Jog Feed: This is the feed used for Jogging the axis. The axis will decelerate when jogging is stopped as
per the acceleration value provided in the machine settings. Keep this value less to avoid jerks.

Auto Homing Feed: This is used for Auto homing if the machine has homing sensors installed
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8.  Machine Settings

8.1 Motor Settings

There are two types of Feed curves supported: Trapezoidal and S-Curve. In Trapezoidal curve, the
acceleration is a step curve and in S type curve, the acceleration is a Trapezoidal curve. The S-Curve
smooths the motion characteristics. For the S-Curve, user has to provide the “Rate of Acceleration” in
mm/sec? to define the slope of the Trapezoidal acceleration curve.

100.000
Rate of Acc

0.010
ampling Time

0.001 50.000 50.000 0.25 -
Mov/Pulse Max Feed Acc Duty Cycle /C Settings
Password
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Sampling Time: It is the frequency at which you select how fast the feed increases from one value to the
next. Keeping this value very less will make the curve very smooth as the feed will change very slow and
increasing this value will reduce the smoothness as the Feed will change faster.

Move/Pulse: How much linear distance the axis moves per 1 pulse

Max Feed: The maximum rated Feed of the machine.
Acc: Acceleration of the machine

Duty Cycle: The ration of Pulse On-Time/Total pulse time of the motor driver

M/C Settings Password: This password is used to merely control accidental changes to Machine settings.
It doesn’t provide any security protection for the manufacture settings. Deleting the SBC-CNC.dat
file will reset the password

8.2 1/0O Settings

In total, 28 inputs/outputs are provided by most of the Single board computer manufactures. Based on
which board you are using the pin-out view will change accordingly. In this manual we will use Raspberry
P1 pin-out. The functionalities of this window will remain the same irrelevant to the board selected.

AEE wer AERE X

990000000000
200060000000

USB Ports-—-->

06006000
00000006

Spindle VFD Control

()
6

18 y Dir (2nd)
Z Pulse Mot Used

E-Stop IfP 16
Mot Used -Stop OfP

5D Spindle Speed
Settings

X Home ¥ Home Z Home
Not Used Mot Used Mot Used
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8.2.1 Spindle Ctrl VFD: if you have variable frequency drive connected to your spindle, you can use Pins
36-39 for controlling spindle speed. Maximum 16 spindle speeds are possible to be selected. During G-
Code execution, the maximum nearest spindle speed will be selected if the exact speed value mentioned
in the code is not available. Pins 36-39 must not be used for any other purpose, if you would like to use
Spindle Ctrl VFD.

8.2.2 Spindle Speed Settings: This window allows you to select different speeds for each of the 16
possible combinations. The wait time is the number of seconds you would like to wait for the desired
spindle speed to achieve during auto mode.

Spindle Speed (VFD) Settings (RPM)

Wait Time
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8.2.3 10 control: Using 10 control window, user can manually control outputs. If you want a specific 10 to
be High, you can set it here. If the settings are saved after setting an Output High, the software will
set the output high every time the software is started. The pin configuration in this window may change
based on the boards selected. The below configuration is shown for Raspberry pi.

GPIO Configuration

WWQ...GEEEH..MQ.G..E
EEE - RER B8R - DERREN

8.3 M-Codes
These are settings to control different peripherals of the machine

Spindle Control & @ MO5 Turns OFF Spindle
Lubricant Control $
Vaccum Control $

M09 Turns OFf Lubricant & Vaccum
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8.4 Axis
The Axis windows allows user to select the soft limits of his machine and motors direction for +Ve and -Ve
axis movements.

LMotor L 110 CodeslRAXiS

X Y Z
+Ve Direction Limit 500.000 600.000 100.000
Ve Direction Limit Sl R li]i] -200.000 -50.000

+Ve Direction Counter
Motor Rokation ockwise
Home Direction
Motor Rotation
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9.

Wiring

Apart from the components shown in the below image, you can control any 10 peripherals as per your

requirement.

VNC Server "“
| l ::‘L

192.168.7.10

Single board
computer

Homing sensors(Optional )

Stepper Drivers

DC Power supply

GND

Stepper Motors
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10.

Remote Control using VNC Viewer

Install VNC Viewer in your PC (Laptop, desktop, android/mac mobile, tab)

VNC Viewer : https://www.realvnc.com/en/connect/download/viewer/

Elle  Miew Help

CONNeCT [Eu. -

VHNC Viewer

- =) =

£ sionin. -

After installation, you should see the below screen
Click on File and select new connection. Enter details as shown below and press ok

Eile  Miew Help

|

ANE

pi

CONNECT [crier s i 5

pi - Properties

General | Options | Expert

WNC Server: | 192163.7.10

Name: pi

Labels
To nest labels, separate names with a forward slash ()

Enter a label name, or press Down to apply existing labels

Security
Encryption Let ¥MNC Server choose -
v | Authenticate using single sign-on {350) if possible

« Authenticate uging a smartcard or cerificate store if possible

Privacy
v | Update deskiop preview automatically

Cancel Ok
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Connect a Network/Lan cable between your pc network port and single board computer on which SBC-
CNC is installed.

Configure your pc network port exactly as shown below and press ok.

8 Network Co - ] X
1 E » Control Panel » Network and Internet » Network Connections v O Search Network Connections R
Qenanice Dicahle thic nehunde deics Diznnnee thic connection Rename this connection Change settings of this connection 5=+ O e
0 Pro < X
M Internet Protocol Version 4 (TCP/IPv4) Properties X
Networking  Sharing le unplugged "
GhE Family Controll... General & LAN Card
Connect using:
You can get IP settings assigned automatically if your network supports
@ Realtek PCle GbE Family Cortroller #2 this capability. Otherwise, you need to ask your netwark administrator
for the appropriate IP settings,
Corfigure...
This connection uses the following ftems: (O Obtain an 1P address automatically
2 Clent for Mcrosct Networke N (®) Use the following IP address:
? File and Printer Sharing for Microsoft Networks IP address: 192,168, 7 .5
?mﬂnn GigE Vision Driver
Subnet mask: 255.255.255. 0
)?QUS Packet Scheduler Honetmas
)? Bridge Driver Default gateway: l:l
4, Intemet Protocal Version 4 (TCP/IPv4)
[ 1. Microscft Network Adapter Multiplexor Protocal R Obtain DNS server address automatically
< >
(®) Use the following DNS server addresses:
Install.. Uninstall Properties Preferred DNS server: l:l
Desciplion Alternative DNS server: E
Transmission Cortrol Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected natworks [Validate settings upon exit e
0K Cancel - Cancel

Double click on the icon in the VNC Viewer

El0 wiow Hip
connect

& .=
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For the first time below screen will appear. Enter details as shown and press OK.

Authentication X

futhenticate to YHC Server
192.166.0.107::5900 (TCF)

Enter VMC Server credentials
(Hint: MOT your RealVMNC account details)

Username: shoconc
Passward: | shcenel ®
v | Remember password Forgot passwordy

Catchphrase: Arizona Eddie ballet. Castro salsa micro.
signature: §4-e5-39-61-01-30-1d-45
Cancel K,

You must now be able to control your single board computer remotely
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You can repeat the same settings to connect on a wifi network. But for the first time, you need to connect
and configure the IP assigned to your single board computer by your wifi router. You might want to assign
a static IP to your SBC, on your wifi network, so that the IP address doesn’t change every time when there
is a power recycle. All the other steps remains the same, except you don’t have to configure your PC’s
network port manually as your router will assign your IP on the same subnet.

To set a static IP to your SBC follow procedure as shown below. Below procedure is only applicable for
raspberry pi but will be similar for other SBC’s

For Raspberry pi, right-click with your mouse on the Wifi-Icon as show below anc click on “Wireless &
Wired Network Settings” option

Moz o

Wireless & Wired Network Settings

Add / Remove Panel ltems

Remove "Wireless & Wired Network” From Panel

Panel Settings

Create New Panel

. e —

Enter details similar to what is shown below. In this example, the router is assigning addresses in the range
192.168.0.2 to 192.168.0.250. You can manually select one of them which is not assigned by your router to
any other device. Click apply and reboot your device.

Network Preferences  ~
Configure: #linterface ~ & wlan0 ~

Automatically configure empty options

Disable IPv6

IPv4 Address: 192.168.0.107

IPv6 Address

Router: 192.168.0.1
DNS Servers
DNS Search

Clear

Now the user can connect to the raspberry pi from any device using the new assigned IP on the wifi
network.
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11.

Folder structure

By default all single board/linux environments will have the home folder. Please go through the home
folder to access SBC-CNC Files

s §(

Double-click on SBC_CNC Folder in the home directory.

SRC CNC

SBC_CNC is the application file

License.dat contains your license file for the application. When you would want to purchase the license for
the software, you need to send the serial number of your single board computer to “purchase@sbc-
cnc.com”. To find your serial number just follow the installation procedure as mentioned in this document
and open the SBC_CNC software . This will show a pop-up message with the serial number of  your
single board computer.

GceodeStatus.dat file is used to save the execution status of your G-Code file.

SBC_CNC.dat contains all the settings of your software. This file will be automatically created. In case
there is settings issue, just delete this file and the software will reset to default state.


mailto:“purchase@sbc-cnc.com”
mailto:“purchase@sbc-cnc.com”
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12.  Appendix

Ganesh 3D relief carving
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3D Relief carving using G-Code

SBC-CNC Software

@ [ Shape Cutting [ 3D Relief Carving @ Machine Settings ]
[
2 BB
M B
Line:101489

[ agd [ nsert [y et work zero [ 150

Move ‘

m a‘ Work Zero

e e 0.000
w oo [ 0.000
;::;;m » R 18.851
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Peacock carving using 3D Relief Carving option

SBC-CNC Software

Shape Cutting D Relief Carving User Settings Machine Settings
=

Mouse wheel: Zoom-in/Zoom-out, Double-Click: Zoom-to-fit
Load Image
500.000 562_.315 -10.000
Length Width Depth Save Settings
X, Y step must be multiples of |[SRSEIE H H
LT R mm/Pixel

Set Work Zero

1.055 1.055 10.000
X-Step Y-5tep Z5tep Move
Work Zero
0 0 ﬂ
Carving Start Row 3.0
B

End-Mill Dia

Spindle CW OFF

St Wpindle COW OFF

Stop
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Fish carving using 3D Relief Carving option

SBC-CNC Software

Shape Cutting D Relief Carving User Settings Machine Settings

Mouse wheel: Zoom-in/Zoom-out, Double-Click: Zoom-te-fit
Load Image
500.000 500.000 -10
Length Width Depth Save Settings
X, Y step must be multiples of
Minimum step "B

Set Work Zero 8 1508 150

0.500 1.000 10.000
X-Step y Step 2 Step Maove
Work Zero
D 0 u
Carving Start Row 50

End-Mill Dia

Spindle CW OFF

D Sat pindle CCW OF n

Stop

2.500

SBC-CNC Software
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Bird carving using 3D Relief Carving option

SBC-CNC Software

. ; 3 i ina i i i 18:05:12)3D Relief carving Finished
Shape Cutting D Relief Carvin User Settings Machine Settings El?:mjz%lmage Caning sgamd

Double Click on Display to Zoom out
Load Image
200 230.200 -10
Length Width Depth Save Settings
0.200
Units/Pixel
Set Wark Zero
0.2 3.000 10.000
X Step y Step z Step Move
Work Zero
D 0
Carving Start Row 6.0
End-Mill Dia

Spindle CW OFF
Start Epindle CCW OF

Minimum X, Y Step

5.000
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