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Industrial Wi-Fi, LoRa RF, Modbus PLC ako V2 Description

Smithtek’s Mako V2 PLC is built around three core principles:

e Reliability
e Simplicity
e Future proof

Combining an ultra-fast PLC with full loT capability, its versatile design allows it to operate as
either a master or slave controller. With embedded LoRa RF, Wi-Fi, GPS, and a compact footprint, i

it's ideal for remote applications. Its built-in loT connectors enable direct integration with internet-

based control and monitoring services.

V-NET configuration software uses an intuitive drag-and-drop interface, making it accessible to ] °

all skill levels. Equipped with modern communications protocols, loT connectors, and classic PLC
tools, it gives users flexibility and creative control like never before.

The Mako V2 breaks traditional barriers as it steps into the future of control.

Application Use:

¢ Remote control & monitoring of assets.

e Agriculture, farming.

¢ Mining, resources sector.

e Pump control, irrigation control., bore control.
¢ Remote communities.

¢ Water treatment, UV disinfection, flow meters.

a'a'e 000

Tank monitoring and control.
Survey-data logging, environmental sensors.
Generators, remote control and monitoring.
Power stations, remote control and monitoring
Parks and public areas.

Mobile plant machines and skids.

- i i
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Industrial Wi-Fi, LoRa RF, Modbus PLC Device Layout

. INDICATION GPS

LoRa RF
Indicator LED's i

e Allindicator LED's will activate
when they receive a signal (RX) only

e The GPS indicator will flash at
1hz when it has a satellite lock

e Com 1 LED will be constant when
uploading a program

A\

COM1=RS485-1 SD STORAGE
COM2 = RS485-2

- 10.5-28VDC

-
(&

L

2 x RS485

e 10.5-28VDC supply

4 x 4-20mA analog inputs

e 2 x 0-5VDC analog inputs

e 8 Digital inputs / pulse inputs 1khz

e 8 x Digital outputs, transistor NPN

e 5x 3A relay MV2-R version only

e 2 x RS485 serial ports

e 1 x Micro SD slot

e 1 x GNS- GPS/GLONASS/GALILEO

e 1 xLoRaSX 1278 private LoRa
coms

e LED Coms indication

e |nternal battery supply sensor

_'I‘I\I(I'H 0o :T
.
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ﬂ(‘r Wmﬁ XY rrss W’VWW

2 x 0-5V Al
4 x420mA Al 8 x DI 8 x DO
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Industrial Wi-Fi, LoRa RF, Modbus PLC Device Features

e 240MHz, Dual-core Xtensa® 32-bit LX6 MCU

e Multi communication ability, LoRa, Wi-Fi, RS485

e High precision 4 20mA analog inputs.

e |Low power mode

e LoRa RF, 300 to 1000Mhz range

e 15KM LOS RF communications over LoRa i

e Single device mode, mesh mode, master slave mode

e Micro SD storage for data logging. :

e GNS (GPS,GLONASS,Galileo) (@

e 8 Digital inputs all assignable to pulse inputs 1 to 1Khz \

e 8 Digital outputs NPN transistor type

o 3A Relay version available 5 outputs

e Wi-Fi- IEEE 802.11, WPA2- AES

e Modbus RTU/TCP, 2 channels can act as slave or master
independently = @

e Internal power supply sensing assignable on the V-NET 2
software

e HTTP and HTTPS SSL security 533333332 25883833

e MQTT. 3.1 secure

e Advanced data type tools, Json, binary, packets, ASCI,
base 64

o V-NET programmer IDE, simple, packed with tools to
assist simplify programming functions

e Super small size, tough robust with hardened 35mm din-
rail connectors

2’00 00"

.':l'l:.'. e i - i ks .
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Industrial Wi-Fi, LoRa RF, Modbus PLC Device Specification

Voltage Supply 9-28VDC PNP open collector
Elonar Ve 216 Watts Digital Input >10.5VDC True
<6VDC False
Load Idle 90mA =
Diaital Inout Pulse input 0.1hz to 1kHz
Load Each Relay 23mA(Relay Version) eIz Unr ol Program debounce 0 to >99999mS
Operating Temperatures 40 to +85C - Digital output Relay 3A max 150VDC
Operating Humidity 0-95% RH (NC) Digital output Transistor Transistor NPN Max 200mA per output
Device Specs Dimensions 160/98/34 mm 4 20mA Analog Input Single ended 16bit ADC
Dimensions with Terminals Connected 178/117.5/39.5 mm 0-5VDC Analog Input Single ended 12bit ADC
Enclosure Material ABS (ROHS) RS485-1 TVS protected with built in 120Q Terminator
Programming Communication Method USB Type A RS485-2 TVS protected with built in 120Q Terminator
Terminals 2.54mm socket connectors WIRE SIZE 2.5MM Update frequency 1Hz
Mounting Option 1 Spring load (35mm Din-rail clips) Tracking channels 32
Mounting Option 2 Desktop Positioning Precision 2.5M
RF Type LoRa Modulation Cold start 32 seconds first fix
RF BW 62.5-500kHz Hot start < 3 seconds from power-up
RF Frequency 169-915MHz Reads up to six satellite navigation systems and
System Features imol ts ioint itioni iati
TX Power 0-20dBm max 100mwW GNS implements joint positioning, navigation.
LoRa Radio Encryption 128bit AES Navigation Satellite Systems BeiDou ,GPS,GLONASS,Galileo
Lattitude (DD) decimal degrees -7 decimal places
Antenna Type SMA Female - - -
Logtitude (DD) decimal degrees -7 decimal places
TX Load 18.75mA at 24VDC 0.45W Course 0-360 degrees
RX Load 4mA at 24VDC 0.095W Speed Feet per second
Radio RF 24GHz RX load 4.8mA at 24VDC, 0.115W
Security WPA, WPA2, WPA3 , AES
Standards 802.11 b/g/n
Wi-Fi
TX Power 0 - 20.5dBm
TX Load 54mA ave at 24VDC
Rx Load 18.75mA ave at 24VDC

Page 10
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M d kO J V-NET Editor,

Industrial Wi-Fi, LoRa RF, Modbus PLC evice Terminal Mapping

culakn — On the Mako board or any component in V-NET the little
ral
T Monitor (9600) square dots next to an image are called "pins" to create a
5 n Sending WE program you connect (wire) from pin to pin. The data will flow
77 RS485-1 (9600) from outputs to inputs. Simply click your left mouse on a pin
7 In Se"“g:?”‘ % and drag the wire to the next pin and let go of the mouse
" RS485-2 (3500) button
[]Tln Seru:ingu
Out/l
T Digital
Outputs (Inputs
1) Outputs[1]] i) Inputs[1]
1| [5) Inputs[2]
1] Inputs[3] 1 E;IGLTPE_‘L FI_I‘-J— 1
' 2
() Inputs[4] 3 B
= '.N—-DIGITAL ouT
11] Inputs[5] : 345 8
i ||\Iﬂ |I1Il|IIfPT‘
= L | & \Q L
11 Inputs[E] com 5 chz
)
Tﬂ] Inputs[7]
(5] Inputs[&]
ime LoRa
0 In
J] #| Battery
JLClock Qult )
b Analog ] /
b Voltage 1(Al1 ]
ctisee 1t ()lut’ﬁl;] I/ Output pins on the Mako are on the left.
"""“'““aﬂezwzémm!] / Input pins on the Mako are on the right.
/4
uﬁcmmwaém ,l' On components the inputs are on the left and the outputs
e Current 2(A14) \ are on the right.
Qut B
s Current 3(AI5) J]
Qut P
b Current 4{AI6) Page 11 . < SMITHTEK
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Industrial Wi-Fi, LoRa RF, Modbus PLC IV-NET Interface

To Program the Mako you need to use the supplied USB-A to USB-A.
The Mako is a USB client device.

The Mako does not needs mains DC power supply in order for it to be programmed,
However, some features like the battery sense and relays on the (Relay) version may not
operate correctly.

To program the Mako.

¢ Insert the USB to the host computer and the Mako
Select the correct COMS port on V-NET IDE.
Press the upload button.
Wait for a minute for it to upload.
Repeat as many times as you wish.

| 4
51
m
=
=
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m
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-
" s
...........
.....

COM3 - USB-SERIAL CH34) -
COM7 (Unavailable)  &-f"
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» P-H 8| 0y Zoom: 20% | QR X R L |
& Main
.T ......... .|:|-|-I||||2|:|-|-||||||!|:||||I|-||‘|:|||||I||||.:|c||||ll-|-al|j||.
1 The serial monitor window is
. _- showing GPS data that has been
] — // wired to the serial input pin.
Wasitor [9600] Pid
- b Jin Sending ] 77
= - - fo ) ,,
._“! PrDDt:"ﬁE'.S i . RE4ES- Mmp ,’,¢/
CeawmiE »X T ROAE52 (3600 e
i Swdes ) L
—— 4. & 7’
DI ,/
8- ;ﬁ’“ & -~
3 outoamsa| [ tepatsi) e
: 7 1 O ,z’ u
L -
7’
o Buld| ¥ Sena _____________________________________;,«.’_' _________________ I Serial monitor
Port Speed Format: | Auto Select (Unformatte 4 | (i Disconnect ,g:mlmwm Q@ @ Osave & .
e Connect / disconnect
7’
B Termnal 2 seope ,¢’,
4] Auto Serol QHnm gl‘a'ad'.'.'rap ESpeml Charscters I;Inmestam/m;m-.vwnu-. . Clear
) {"lac®:=32.291,"1lon™:115.728, "count®:55.000} ’,
_____________________________________________ Serial monitor display
e O O Bastotes | Bsend | mmmmmmmmmm Serial monitor Send
When programming the Mako using V-NET, there is a serial monitor feature that you can use. ~ Serial monitor send commands

It is a very powerful tool that will not only allow you to monitor your progress but give you an understanding on how
each of the components work. To use the serial monitor you simply wire from any Mako pin or component pin to the
serial input pin, respectively you can wire from the serial output pin to the Mako and/or components, and send serial
data back from the keyboard, like text, numbers, bool ETC. The above example shows a digital input wired to the serial
monitor input pin. When the digital input changes state the serial monitor window will display ‘true’ or ‘false’.

Page 13
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10.5-28VDC >500mA
Relay Output
DO1,002,003,004,D05
Els

DO6-Not used LED Only

DO7-Not used LED Only
DO8-Not used LED Only

PWR  VCC-
12-24VDC  GND-
e

DIGITAL IN
1123 45678

||| || |I | I-I m L

- - > N
= - o

LOAD

150VDC 3A MAX
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Industrial Wi-Fi, LoRa RF, Modbus PLC s - Transistor Output

Transistor Output 10.5-26VDEE S

DO1,002,003,004,005,D06,
ﬂP

DO7,008

PWR  VCC-
12-24VDC  GND- \S
GND- (=

]

=] r

'-u% Ews
o PP Y
= o(mE] p—
> ~
-

=

]
EDen ™ o=
) (== o
~
[+.]

L]
-
-

=0
=) mc
=) g = o
[==) oo (

]

=5

COomt coM2 GPS
=5 &= =5
PWR

o0’ 900

A i S - e AT B B = ,-_. =
= ;
] Relay
’ Ot 1

N-type 28VDC max 200mA

Outputs [Inputs
(& swai]  [o Timend (. DigitolSwicihi () OtputsT]) [ InpussfT]
cu.m]‘,—?'l.m Outl) 1] In Outl]) in Ol
i Ousputsfa]| |
1 $ bl " ouny Page 15 < SMITHTEK
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: . Wiring Examples
Industrial Wi-Fi, LoRa RF, Modbus PLC

ital Input / Pulse Input

Digital Input 10.5-28VDC >500mA

Pulse Input —+| —

DI1,D12,D13,D14,DI5,Dl6, i3
DI7,DI8

PWR VICC =

12-24VDC  GND-
GND- LS

-i! M B M M

) — & M =W N 0 M~ @ .

0000000006006 060680606006|l6000000000

I Pulse transmitter
o | 1L

m v 2.2K0‘pull-up
Page 16 < SMITHTEK
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: . . Wiring Examples
Industrial Wi-Fi, LoRa RF, Modbus PLC 4 20mA Analog Input

4 20mA Input 10.5-28VDC >500mA

Al3,Al4,Al5 AlG _+| |_

EwD
—
] 4 ;
G =
(=] -y

D
= o
>

EDen T o
BalcEos

=
[==)

GND
RS485-2 B

-i! M B M M

S 99 3 N R - = =2 = 2 = =2

o AnaiogSaopainti| [ MapRange |
win uuhb—w
gL Snapshot ] I
= UuIJ'I.J'z . / Cﬁ Active 4 20mA
U4 Loop Powered
,l

Optional |
If the power supply to the Mako

is different to the sensor, make sure
the ground is common on this port. Page 17 < SMITHTEK
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: Y. . Wiring Examples
Industrial Wi-Fi, LoRa RF, Modbus PLC BBV Analog Input

0-5VDC Input 10.5-28VvDC >500mA

All & Al2
il

DIGITAL IN——
Thadi S48 8 7 D
URCRURCROROROR0Y

——DIGITAL OUT
12345678
U

1= = e ge me me e
|L|J I_'J 'J !.' |!. I!| Ill

| LoRa COM1 COM2 GPS
(] (=) == =5
PWR

v AnalogSnapsholl l ir MapHangei ]

B In Outba 189 In Dut'nﬁ]
~=1JL Snapshot

4 Clockizenessior |
Out ML,

Optional 0.3V - 5VDC

If the power supply to the Mako

is different to the sensor make sure
the ground is common on this port Page 18 < SMITHTEK
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: Y. Wiring Examples
Industrial Wi-Fi, LoRa RF, Modbus PLC RS485 Interface

RS485 10.5-28VDC >500mA

RS485-1 \ I
RS485-2 -+

B Master
A Or
~ o Gnd  Slave

| LoRa COM1

(==) (=)

\ 3 g
_______ \ '% S e Maximum 32 Devices
\ a) a
.'-I'I: ST i ny i R ¢ \\
sooeosscesjossessnseslessssscsne \
[ \
\
T Both RS485 ports have built in
120Q termination resistors. Depending on the serial protocol
- Mok used both ports can act as either a slave or master device
i Senckng ]
- O | 2=
il - Sending (1]
- Ot .-

i &n:::q
— = Page 19 < SMITHTEK
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. N iguration Software
Industrial Wi-Fi, LoRa RF, Modbus PLC

Installation

V-NET Programmer V8 Installation Guide

Follow these steps to install the V-NET Programmer V8 on your Windows computer.

System Requirements:
Before you begin the installation process, please ensure your computer meets the following minimum system requirements:

e Operating system: Windows 7 with SP1 (Windows 10 recommended)

Processor: Intel or AMD processor with 32-bit, 64-bit support (1.2 GHz or faster recommended)
GPU or video memory: 2GB

e System memory (RAM): 4GB

¢ Free storage space: 4 GB

¢ [nstallation size: 1.3GB

Installation Process:
1.Download the installation package from the following link: https://www.smithtek.com.au/_files/archives/6ba956_11b6010da19048098addfeabb54d73a0.zip
2.Extract the contents of the .zip file to a folder on your computer.
3.Inside the extracted folder, you will find the following files:
o V-NET Programmer installation file (.EXE)
o V-NET USB drivers
o README file with installation instructions
4.0pen the README file and review the installation instructions.
5.Double-click the V-NET Programmer installation file (.EXE) to start the installation process.
6.Follow the on-screen prompts to complete the installation.
7.0nce the V-NET Programmer is installed, locate and install the V-NET USB drivers.
8. After installing the USB drivers, restart your computer to complete the installation process.

You have now successfully installed the V-NET Programmer V8 on your Windows computer.

Enjoy using the software!
Page 20 < SMITHTEK
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A \-Net Programmer B.0.0.84 = =] 4
... .. __ ProgramTools

File Project Edit Search Vies

P T

—— Change list appearance
Auto hide list

—— Expand alll
) Y — Collapse search
Propertes : |  p DGSIgn Area Search Component
CEY o ] ita ]
e R Qutputs 1 ':npmsl
| | Outputs(1] | | Inputs{]
[In O
| | Cupusa] | | Inpuni?) |
In d Our 0

i Jin ) Our L
@ Processor . : |:umm s Scroll Bar
’j.;‘“T“’[“ ety |
| I:-pmm' Topuulh |
el e Components
Mako & LIS
1 l s LoRla
C t = - S
omponents * o ™ ol
Properties - —
| Ou'» 1
roperties ——
W Cumam 13 |
. Duins
- Cumam 2(A4)
] | [ el
WoCumn3As) |
| Due w1
MCument4(Als) | .
Gund Open program compile
(Wi .
 / and serial scope
Compile and Monitor . windows
Program Tools Design Map Compile and Monitor Components Mako & Components Properties
This is the basictools ~ The design map allows  Tools for compiling your program, This is the library of instruction sets to build The Mako board properties can be editied in this section.
Save files, load files, you too see the whole Using the serial monitor debug tool your program. They drag and drop into the Wi-Fi settings, LoRa settings, Analog settings, EEPROM settings, SD
create subflows project area Or the serial monitor scope tool. USB design area, or you can click once on the card setting and more. The same area also allows you to edit the

port for uploading is chosen in this section  component, then click again in the design area  properties for every component used in the program. just click once
and it will display the properties
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Data Types

Mako

Industrial Wi-Fi, LoRa RF, Modbus PLC

V-NET supports the following data types.
e Digital: (bool) Represents true or false values, typically used for decision-making or conditional operations.
e Analog: (Floating point) on some components there are options to change byte order from LSB to MSB
e Integer: 8,16,32,64 bit represents whole numbers, either positive or negative. Integers do not store decimal values.
e Unsigned: 8,16,32,64 bit (positive number)
e Text: (String) A sequence of characters, representing text or other human-readable data.
e Binary: Represents data in the binary format, which is a sequence of bits (Os and 1s).

Binary data types are often used for low-level operations, such as bit-wise manipulation or communication with hardware devices. Each data type has a unique
¢ Quaternion
g &ock; Pulse signal symbol next to the wiring (PIN)
e Char: Represents a single character or symbol, such as a letter, number, or punctuation mark. ca ptu red in the image below
e Complex:

e Array: A collection of elements, all of the same data type, stored in a contiguous block of memory.

Arrays can be used to store multiple values of the same type in a single variable.

» Date/Time: Represents date and time values, allowing for the storage and manipulation of calendar dates and times.

Date and time formats can be represented in various ways, such as Unix timestamps

(the number of seconds since January 1, 1970), or more human-readable formats like "YYYY-MM-DD HH:MM:SS.

D —— 4. Elements

- @2 B ® e eeieaiaeaaan Int
0 = Storage . n eger

: ----- ¥ Storage State : 1
o~ Bw Analog . UnSIQned

T A Complex . Binary
Ofoser Quaternion .
+m 23 Integer . Text

O -ﬂ;‘ Unsigned ¢
o I u%lnteger &4bit : Com p LeX

of.. J&'::Ungigned 64bi i

: - 1" Integer bit : Quaternion
* - $f3Unsigned 8bit . Date/Time
o J Char N

e 2 1L'5Integer 16hit

o ﬂgUnsigned 16bi

+ - [ Digital

MName Type

(=Y =]

Clock

Data types can be interchanged or converted in the
program. If you can convert the data the program will allow
you to wire between the pins

. iy
o s Bimary

Analog < |12 Date/Time

Most data types can trigger the clock pins.
This is useful for triggering events whilst reading sensor
input data at the same time.

Char

Page 22
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Sink Pins

Sink Pins (Set-Points)

V-NET has a feature that allows you to dynamically change values within your code by the means of sink pins, AKA set-points.

If a component supports sink pins you will identify this by the thumb tac at the side of the pin. click on this tac and you will have options.

None, Sink Pin, Multi Sink Pin. the options will be prefixed with the data type, so the example below shows for a digital sink pin (Boolean)

The single sink pin has a blue arrow associated with its symbol, the multi sink pin has a green arrow
Sink Pin Types Sink Pin Options

S umloRa

, e " & Bandwidth (K) 125 2 Bandeidh (K) s
& .

Single sink pin———> <& 2pjeg @) True g Erebled

Multi sink pin —ﬁ B8~ Frequency (MHz) LY 472.0625 ol
@ Mode (LowPower=False Sleep=False) ¢ Boolean MultiSinkPin

&= Net 1D @0 & Power Bm) 13

Example
—| (= :

On the example to the right, we are
wiring digital input 8 to turn on /off
the LoRa module by means of its

enable sink pin. We are also injecting [ sropertes

a simulated analog value to the — SuwlEs X |
‘Frequency’ band sink pin of the S Miscelzneous .
LoRa RF module. o B otery

& [ Digital

This example shows how we can SR e i

i p Enabl Tru
dynamically change the RF frequency T g i2005 -
@ Mode i

and turn on/off LoRa module & Net 1D alo

. . . & Power (dBm) 13 .
dynamically. Sink pins are very useful < Spresding Factor 02 %
. 0 EAMicro SD Elements tems, Enablad=T
for automation processes where the iy Frossean

operators is required to update BT WiFi |{Acces sPoint-{Channel-1.Conig~(En
settings without having to re-program
the PLC.

® ® 6 o o ®© oo o ©© o °©o o o
C
¥
m
o
&
(=]
=
® ®© ® 6 © ® o © © o o o o
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@ Properties

Mako Device
= 3 Miscellaneous
= M Analog

_____

& M Voltage 1(Al1) |(Normat
i Normalized |[ ]

@ M Voltage 2(412) (Norm
& My Current 1(AI3) Norm
@ M Current 2(Al4) (Norm

& M Current 3(AI5) (Norma
= H’-Current 4(AI6) Normal
© ¥ Battery |ZE:":t ed=T

il
N NN
(11
[}

N N
b

. Enabled ) True
= L—g Digital |::'-'.f:-'.5'—3i2

2 Outputs B ltems
=10 Outputs[1] (Initial Value=False)

| | False

 Imitial Value
@ (@) Outputs[2]
@ [@ Outputs[3]
5 lm Outputs[4]
] ITI:J Outputs[b]
@ [§) Outputs(6]
| l@ Outputs[7]
@ [@) Outputs[8]

o
[ (=]

i

[ =y = |

[ I.I l_.l [ I.I [ I.I

N "
vy L
(10

(wl] [#1] (wil]

n
m T
1]

]

I
(1]
¥y
(41

ue=False
ue=Fals
ue=Falss
ue=Fals
ue=Fals
ue=False
ue=Fals

ih

(41}

(11}
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Mako Properties
ery, Digital Outputs

Analog 4 20mA inputs

Normalised: Selecting false on this will produce a 4 20mA value on the analog pins.
Selecting true on this will output a 4 20mA output scaled between 0-1 value 1 being the
maximum 20mA, 0 being 4mA.

NOTE: The default value Al1,2,3,4 will output is 4.0000 to 20.0000, this is designed to mirror
the actual current level of your sensors. The user can map this value using a ‘Map Range
Analog’

Battery

Enabled: Turn on the feature to read the Mako device VCC DC input supply.

It will output a typical voltage between the range of 12VDC to 24VDC, depending on your
application. The optimal voltage measuring range is 9VDC to 28VDc.

If the Mako device is only powered by the USB programming lead, the battery will output a
voltage 0.6VDC. This is an internal reference voltage indicating the USB only is connected.

Digital outputs

Initial Value: You can select if the digital output initialises (starts) with a true value or false
value
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EEPROM

**WARNING**

‘The EEPROM maximum storage capacity is 512kb.’
‘The maximum write cycles is 100K per life of the product’

sperties -EEPROM

Elements: Open elements and add EEPROM data types. When added to the EEPROM elements table (below picture) the Mako board will change its shape
and new pins will show. A new input pin in the selected data type, a new output pin with the same data type. Remember pin for (writing to EEPROM) recall

pin for reading

Recall on remember: If you clock the remember pin it will automatically recall the stored data.

L4t Properties

Mako Device
&« Miscellansous
& M Anzlog
(2 ¢] Battery nabled=True
(] m Digital Dutputs=8 ltems)
= % EEPROM (Elemeniz=1 ltem Enabled...
d 0 =L|

(-
& M Analogl | (Name=Analog1.Rec..
4 Name Analogl
& Recall On Remember | | False
1. Enabled
® §.GPs
& yire Lo Ra
& [ Micro SD
& @® Processor tio
@ " Serial 3 ltems

— s A -

A Fleme
Mame Type
M Analogl Analog

'8 Storage State
- . Analog

.23 Integer

ﬁ , Unsigned

- 424 Integer 64bit

- 354 Unsigned 64bit
4,5 Integer 8bit
- 33 Unsigned 8bit
i & Char

1} Integer 16bit
- s Unsigned 16bit
ﬁa Digital
PecText

=
b @ Date/Time

- %5 Storage

.'3\ Complex
Quaternion

2l Binary

When data is connected to the EEPROM data pin, as shown in the example where it's an analog pin, the data

continuously flows into the pin. As soon as the "remember" pin is triggered, the data present at that moment will
be saved. For storing multiple data points, you can use a text element as storage and connect a JSON object to it.
This approach allows you to store and retrieve batches of sensor data or set-point data simultaneously.
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GNS

Base Year: Sets the base year of your GNS NMEA date/time output
Enabled: Turns the GNS data feed on/off

L l s_
[ Properties 9
SwulEs X
Mako Device
= «3 Miscellaneous s
& M Analog 6 ltem -
@ 4 Battery : :
@ [4) Digital - -
& $ EEFROM lements=0 Iten = :‘-‘ MakeJSON1 & ©
D00 EnabledsTrue ) = - Elements | Outlygsl
(, Base Year (@(2000 = fec Textl
(, Enabled | True ad . | 17 In
@ ime Lo Ra E vidth=125, By apoasd
@ B Micre SD 817 P In
@ df Processor - o Y
@ T Serial o 7 #a In
B =W Fi - —
- 2 E., B In
. ™~
B- 1 L Clock
g . E‘”
S 4 ClockGenesaior |
. Out L
E_

The GNS update is 1hz, (every second) the bottom right hand side of the Mako board has the GNS data pins,
coordinates, speed, course, date/time. Each of these pins will output data at the 1hz at the same time. A
useful way to use the GNS is to feed the data to a json object for further use in your program or you can

wire each GNS pin directly to Modbus.
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LoRa RF

The Mako V2, a versatile and powerful device equipped with the cutting-edge LoRa SX1276 module. This module enables long-range, low-power wireless
communication, making it perfect for a wide range of loT applications, including smart agriculture, smart city infrastructure, and industrial monitoring. Before
you begin using your Mako V2, it is essential to familiarise yourself with the local RF rules and regulations. Ensuring that your module adheres to these
guidelines will help prevent any legal issues and potential interference with other wireless devices operating in your area.

To get started with your Mako V2 and its LoRa SX1276 module, follow these simple steps:

1.Carefully read the device's documentation, paying close attention to the technical specifications and wiring instructions.

2.Properly connect the antenna and ensure that it is compatible with the communication system's frequency. The antenna plays a crucial role in the
communication system, and selecting the right one is vital for optimal performance.

3.Configure the LoRa RF module to match your desired communication settings, such as the frequency band, spreading factor, and output power.

4. Test the communication range and signal quality between your Mako V2 and other LoRa devices, making any necessary adjustments to ensure reliable

and efficient data transmission.

By following these guidelines and adhering to local RF rules and regulations, you'll be well on your way to harnessing the full potential of your Mako V2 and
its RF. Enjoy exploring the many possibilities this powerful combination offers for your loT projects!

Constructing a Network (one point to multi-point):
The RF1276 is a semi-duplex module capable of supporting point-to-point or one point to multi-point communication. In the one point to multi-point mode,

you need to designate one module as the master and the others as slave modules. Each module must have a unique ID. The master module controls the
communication coordination by sending data or commands with ID information. All slave modules receive the data packets and compare the received ID with
their own. If there's a match, the module processes the data packet, otherwise discards it. To prevent interference, only one module should transmit data
when the network is in operation. The RF1276 allows you to set multiple different frequencies, enabling several networks to function simultaneously in the
same area. When setting up your network, keep in mind the following considerations due to the complexities of wireless communication and inherent
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LoRa RF m o] , ;
Bandwidth: The RF bandwidth ]
Enabled: Turns the LoRa on/off ]
Frequency: Sets the communication frequency (7 Properties i BT —
Low Power: LP mode for power saving Mako Device ol ' ' '
Sleep: Sets the LoRa to sleep ~ ‘:r‘::f:';“m —
Net ID: Sets your unique communication ID key O to 256. @ ¥ Battery ErsbiledeTrus ]
Power: Sets the RF output power 0 @ EE{;‘;'OM (-[l-'-i b ol ] N
Spreading Factor: Sets the air data rate. :;GPS E W1_ ] m i}
Encryption Enabled : Turns on 128AES message layer @ umLoRa Bandwidth=125E. ™7
: & Bandwidth (K) [125 -
encryptlfm: . i & Enabled 7 True :
Key : This is your encryption key, make sure it is at least B PErcrpion  pled=False Key=) -
8 characters long. They key must match on all devices on < Ekzab'ﬁd False i
your network, including the PassPort and Solaris & F‘r“eau:n-:-; @ 4720625 ] .
products. & :—Mode legacy=Fake ¥~
& Net ID @0
& Power (dBm) |13 i
& Spreading Fac.. |1024 -
) ) . & [ Micro SD Elements=0 ltem ]
When sending data over the air, attention to these e @p:;l;ssq .-__1,;,-. ons=D lte
settings is important to ensure communications is 8 7 Serial lems o]
@ Wi Fi Soint={C =
tuned to be reliable and efficient. The Spreading factor ~iedals Pomuie
is important. The lower the spreading factor the longer 1 |
range you can send data packets. 7
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Data Transmitting Table

The table below outlines various parameters for the RF1276 module, including the RF_Factor (Chips), RF_BW (kHz),
equivalent air data rate (Kbps), and sensitivity (dBm). The default setting is highlighted for your reference:

| et | e s oms st | sy

This table provides a useful reference for understanding the trade-offs between various settings, such as higher
data rates and lower sensitivity or vice versa. By selecting the appropriate configuration, you can optimise your
network's performance based on your specific requirements and use case.

l
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LoRa RF

Here's a brief explanation of each column: *Recommended settings in the 125kHz bandwidth*

1.RF_Factor (Chips): This is the spreading factor of the LoRa modulation,
which affects the data rate and sensitivity. Higher RF_Factors resultin a Equivalent Air
lower data rate but better sensitivity and range. i Data Rate

2.RF_BW (kHz): This is the bandwidth of the LoRa signal. In this table, all
settings use a bandwidth of 125 kHz.

3.Equivalent Air Data Rate (Kbps): This is the effective data rate that can be
achieved with the given RF_Factor and RF_BW. Higher data rates allow for
faster data transmission but may have reduced range and sensitivity.

4.Sensitivity (dBm): This is the sensitivity of the receiver for the given 0977

25 -13

configuration. Higher sensitivity values indicate a better ability to receive 0048 108 0537 435

weak signals, which can increase the range. (Default)

5.Best for Long Range: This column indicates the best configuration for ) — —
achieving long-range communication. In this case, an RF_Factor of 4096 is

optimal.

6.Best for Large Data: This column indicates the best configuration for The table provides an overview of different LoRa configurations with their
transmitting large amounts of data quickly. In this case, an RF_Factor of 128 (ggpective RF_Factor, RF_BW, equivalent air data rate, and sensitivity.
is optimal.

/.Time for 256-byte Packet (ms): This column shows the approximate time it |t a(s0 highlights the best settings for long-range communication and large
takes to send a 256-byte data packet using each configuration. The times data transmission.
are calculated based on the air data rate and do not account for protocol
These values give a rough idea of how different settings impact the time it for each configuration.

takes to send a fixed-size packet.

l
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**WARNING**

‘Always power off the Mako during insert and eject of the SD card’
SD CARD ‘Not doing so may result in corrupt data or damage to the SD card’

The Mako V2 is equipped with a microSD card slot on the left-hand side, which supports up to 32GB of storage. This feature allows you to expand the
PLC's memory capacity for data logging, program storage, or other purposes.
To make use of this feature, follow these steps:
1.Purchase a compatible microSD card with a capacity of up to 32GB.
2.Power off the Mako V2 PLC to ensure safe handling and prevent any damage to the device or the microSD card.
3.Locate the microSD card slot on the left-hand side of the Mako V2 PLC. You will find a small slot, which may be labeled as ‘microSD’ or ‘SD.’
4.Insert the microSD card into the slot, making sure to align it with the slot's shape and orientation. Gently push the card until it clicks into place.
5.Power on the Mako V2 PLC, and follow the manufacturer's instructions for configuring the device to use the microSD card for your desired purpose (e.g.,
data logging, program storage).
By using a 32GB microSD card with your Mako V2 PLC, you'll have ample storage space to handle various applications and store essential data, enabling
you to take full advantage of your PLC's capabilities.

0}
—
>
=

When inserting the SD card, make
sure the connection pads on the SD
card are facing down and the card
artwork is facing up.

@R WO

1 2
F @
[T U}
e o

LoRa COM1 COM2
ED [ED
5 PWR
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SD CARD

Elements: Add a SD card function. For a simple data logging file or storage file insert a text element.
Append: Turn on to write new lines after the last or turn off to overwrite the file every time. For data logging you would turn on ‘true’.

Enabled: Turns the SD card on /off.

Cache Size: Size in bytes you can cache before writing to SD card. The flush pin will clear the cache if clocked.

Mako Device

= xg Miscellaneous
@ M Analog
@ J§) Battery
@ [ Digital
@ §p EEPROM
& ¥ Lo Ra Bandwidth=125.Enabled
& & Micro SD (Elements=1 lem Enabl__
& Elements 1ltem
@ | JFilel (Append-False,C_.
& Append False
& Cache Size & | 2000
@ Elements 0 ltems

¢ Enabled o« True

. Keep Closed + True

. Keep Flushed + True

74 Name Filel
i Mew Line | True
pame here
& Enabled o True
E.@Flocessm Operations=0 lte:
@ % Senal 3
@ ="Wi Fi AccessPoint={Channel=
Default Settings

Keep Closed: Keeps the write session closed, continuous operation.

keep Flushed: Automatically flushes the cache when full and after transfer to SD card.

Name: This is the name for your element. It is not the file name!

New Line: Automatically starts the new line for the next write session.

Path Name: this is the filename, pathname and file type. For example: MyNewtFile.txt, or /mylocation/MyNewFile.txt, or CSV.

If you use a file edtension like .CSV, you must ensure your data is stored in .CSV format,
or the file will not read properly.

an

L
= W
L]
= 0
L
s 1
L4
o
L
=
L4
-
L]
=
L
s 1

S

(=

\'7', i

s

12

¥ 5 9 ¥ 59 5§ 5 =5
(e ey

MName

File1

Type i

File -

File
glFile or Directory Exists

Directory
[E=lBitmap File

o rties - SD Card
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Processor:

Operations: Select processor operations. See the image below for available operations.

Enabled: Turns the processor functions on/off

= s IV ouU (LSSt =l B TN - T
=2 @ Processor (Operations=5 ltlems) - I |
= Operations 5 ltems e i : =
& ¥ Available RAM1 | | (Enabled=True.N._ e o
& Enabled | True F g~ @ rg & 4 ‘B E;_: | ";‘ A
A Name Available RAM1 ) Reset
e a F\ieseﬂ |(N ame=Resetl) 7 Name Type - %Get Available RAM
_ O\ Name |Resetl %) Available RAM1 Get Available RAM .. & Get Unique ID
& ¢ »Get Unigue ID1 |(Enab¢ed—True,N 9 Reseti Reset - }P i
%; Enabled | True | € Get Unique ID1 Get Unique ID - jim Deep Sleep
- e bl e — =- \é= Deep Sleepi Deep Sleep . 1 a Light Sleep
© by Doep Sleep |(iarmaclloay Sta. w4 Light Sleep 1 Light Sleep
A Name Deep Sleepl
& Period (uS) & | 1000000
B¥= ¥ Light Sleep1 Period=1000000) |
A Name Light Sleepl -
. (;. Period (uS) | & | 1000000
Operations

Reset: This will add a reset pin to the Mako board. clock this pin to reset the device at any time during its operation.
“This is useful for watchdog processes.

Get Available RAM: A new 32uid pin will appear on the Mako board, wire this pin to serial or other components to utilise your
Mako available RAM for logic.

Get Unique ID: A new binary pin will appear on the Mako board, wire this pin to the serial or other components to utilise your ID.
Deep Sleep: Clock the deep sleep pin and the Mako processor will sleep for a period you set in microseconds uS.

Light Sleep: Clock the light sleep pin and the Mako processor will sleep for a period you set in microseconds uS.
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Serial Ports:

ties - Serial Port

The Mako has 3 serial ports at the top of the board in the V-NET software. The first ‘Serial Monitor’ is the USB interface between your host programming

device (computer) and your Mako device. It is also the serial channel you would use to directly wire components to or Mako IO for instant data viewing. The
serial port is useful for debugging or testing components during program development, the 2 x RS485 sections connect to the physical RS485 on the right
had side of the Mako.

Make Device
= w3 Miscellaneous
@ M Analog
& § Battery
@ [ Digital
@ § EEPROM
@ 5 GPS
& i Lo Ra
@ B3 Micro SD
& @ Processor
& 5 Serial

2 1 Menitor (S600)
{; After Sending Dela.. & |0

i Data Bits

G Enzbled
Parity

’ Speed

. Stop Bits

@ "5 RS485-1 (9600) t
G After Sending Dela.. @ |0
]

G Data Bits

. Enabled
Parity

G Speed

& Stop Bits

G After Sending Dela. @ |0
]

& Data Bits

¢ Enabled
Parity

i Speed

& Stop Bits

=k Ea

& Terminal Resistor

a8

| True
sphone
i@ | 9600
@1

8

| True
sphlone
& | 9600

&1

8

| True

spMNone

& | 9600

@1

alse
[ e e

a0
|

s as as sa e s 999 &

i

Serial Properties:

After Sending Delay: Sets a delay before the Mako will send
another packet. Delay time is in microseconds uS.

Data Bits: Sets the serial data bits.

Enabled: Turns the serial on/off.

Parity: Configures your serial connection parity.

Speed: Your baud rate speed, default 9600.

Stop Bits: Select your stop bit for the data end transmission.
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7 Wi-Fi - Introduction

Wi-Fi - Introduction

The Mako has a powerful embedded Wi-Fi chip that allows it to transform into an loT device or an advanced IP PLC. It supports many features, some
outlined on . The Mako can be a client or host device, it can connect to other Wi-Fi hot-spots, or it can become a Wi-Fi hot-spot. This is ideal for
custom TCP, R#0P Protocols. The Wi-Fi range is up to 25 meters, longer with boosted LAN networks. V-NET allows for multiple Wi-Fi connections at the
same time. When a Wi-Fi connection is configured, it is then possible to configure sockets, TCP, UDP, these will ultimately give you access to things like
Modbus TCP, Mqtt, HTTP.

It supports network features

such as: _m—
4 Propertes
yu wlg P A S
° i i Mako Device =
Conf!gur!ng gate.way IP T ) . . > %
e Configuring static IP S _ 5- - - W Access Pont
H H @ [ Digital o Access Point Wi Access Point
e Configuring subnet mask & erROM
e Custom MAC address SR
e Configuring DNS1 & DNS2 8 @ Frovesscr . : -
e Configuring Wi-Fi channel /& ER = TN TS . -
&, Auto Reconnect o True . X
3 &) Connect To Access Points 1 lem =
% Enabled o True o
% Host Name - |
O Low Power Enat - o |
¢; Manual Connections False o |
@ @’ Module As Access Point 1 or_ |-
@ Operstions " |
© I Sockets b =- T | )
. Transmit Power (dBm) @125 = [
L L)
Setting Up: =
etting Up: %

Under the Wi-Fi properties tab in the properties window, it will show the following:

Connect To Access Points: This connects your Mako to a Wi-Fi hot-spot, ST Mode
Module As Access Point: The Mako then becomes a Wi-Fi hot-spot, AP Mode

The Mako can operate in dual mode, allowing you to have both AP & ST at the same time.
There is a limit of 5 connections. The Mako stability cannot be guaranteed going over this limit!
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Wi-Fi - Getting Started

1.0pen the Mako properties, click on ‘Wi-Fi’
2.Add an access point by clicking the " Connect to Access Points". In the access point window add a new access point.

3.Fill out the access point SSID & PASSWORD

| Configuration
I - Getting Started

4.A remote connected pin will show on the Mako board in the Wi-Fi section. **Tip** connect the remote connected to a digital output pin. When the Mako
has a Wi-Fi connection the digital output LED will turn on and if the connection drops, it will turn off.

_# Properties

Mako Device
& «3 Miscellaneous
& M Analog
@ 3 Battery
@ [ Digital
© §® EEPROM

© [ Micro SD
@ @ Processor
O % Serial

=]
1 IR

¢ Auto Reconnect
(2 B

= Connect ToAccess Points
@ “=" Access Point
@ Channel
@ & Config
;. Enabled
@ MAC Address(BSSID)
e ;. Password
& SSID
¢ Enabled
% Host Name
& Low Power
;. Manual Connections
@ @ Module As Access Point
@ Operations
B g Sockets
. Transmit Power (dBm)

{ AccessPomt={Channel=1,Conh
| True

A
MName Type
= Access Point WiFi Access Point

" " WiFi Access Point

e

¢ Gl
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Wi-Fi - Connect to Access Point

The Wi-Fi property settings for AP mode and ST mode are the same. Some modes may have different settings
applicable to its function.

Channel: Sets the Wi-Fi network channel

Enabled: Turns the Wi-Fi on/off

DNS1: Sets the DNS1 IP address

DNS2: Sets the DNS2 |IP address

Enabled: This second enable sets the device to static IP mode (If selected you have to fill these fields out)
Gateway: Sets the Statis gateway ID of your router,modem or network connection

IP: Sets your unique IP address in static mode

Subnet: Sets your subnet mask in static mode

Enabled: The 3rd enable allows you to customise your Mako MAC address, (this is useful for netword identity
schemes)

Password: Sets the Password for your hot-spot connection

SSID: Sets the Wi-Fi hot-spot broadcast name

Host Name: Sets the personal host name of your Mako device. If your network supports host name, your Mako can
be discoverable by its host name.

Low Power: Enabled tunrs on/off low power mode, Max saving will reduce the Wi-Fi power draw by 40%
Manual Connections: NOT IN USE
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=] %Connect To Access Points | 1 Item
& =" Access Point | Channel=(Channel=1,En
& Channel | (Channel=1.Enabled=
& Channel @0
¢. Enabled False
B ¢ Config |(DNS1=0.0.0.0.DNS2=
@ LELDNST 0.0.0.0
@ L4 DNS2 0.0.0.0
. Enabled False
@ £EY Gateway 0.0.0.0
@ LEdP 0.0.0.0
@ sGEd Subnet 255.255.255.0
(: Enabled | True
E MAC Address(BSSID) Enabled=False.Mach
&, Enabled False
& s Mac Address 00-00-00-00-00-00
& Password
i SSID
& Enabled «| True
{z Host Name
& Low Power Enabled=False Max5Saving=
& Manual Connections False
& @" Medule As Access Point Channel=1,Config=(Enabled
¢ Channel &1
¢ Enabled False
@ GBS Gateway 0.0.0.0
@ ¢Ep 0.0.0.0
@ LB Subnet 255 265 255.0
& Enabled | True
& |s Hidden False
& Password
& SSID
@ Qperations
@ i Sockets 0 ltems
& Transmit Power (dBm) &)195
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ule as Access Point

Wi-Fi - Module as Access Point

The Wi-Fi property settings for AP mode and ST mode are the same. Some modes may have different settings e {;E;hnecm;mess Points |{|té1;-
applicable to its function. Ll e S
& Channel | (Channel=1.Enabled=
& Channel @1
Channel: Sets the Wi-Fi network channel B o Ef"ab'ed (OIS False -
. . . : . : 3 & Config
Enabled: This first enable sets the device to static IP mode (if selected, you must fill these fields out) B LB DNSI 0.0.0.0
Gateway: Sets the statis gateway ID of your router, modem or network connection e .,E'HWE;*L? .D'D'E?
X ) X ¢.Ena alse
IP: Sets your unique IP address in static mode @ £E Gateway 0.0.0.0
Subnet: Sets your subnet mask in static mode ® LEP 0.0.00
; . © 4B Subnet 255.255.255.0
Enabled: This second enable turns on /off the AP mode ( Module as Access Point » Enabled ‘J T
Is hidden: This will hide your AP mode from Wi-Fi scanning. If turned on, your device will be invisible from hot- S MAC A?T,T:;BSS'D) = FlF se.Mach
5 L. Cna alse
spot scans and users will be unable to connect. © . Mac Address 00-00-00-00-00-00
Password: Sets the Password for your hot-spot connection :EST;WW
SSID: Sets the Wi-Fi hot-spot broadcast name 2 Enabled 7 True
{z Host Name
& Low Power Enabled=False MaxSaving=
& Manual Connections False
2 " Module As Access Point Channel=1,Config=(Enabled
¢ Channel @1
=8 0.0.5ubnet=255.255.255.0)
% Enabled False
@ GBS Gateway 0.0.0.0
@ PP 0.0.00
© & Subnet 255.255.255.0
& Enabled | True
& |s Hidden False
& Password
[ SSID
@ Qperations
@ i Sockets

& Transmit Power (dBm)
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Wi-Fi - Operations

Wi-Fi - Operations

The Mako has the following Wi-Fi operations. In the properties section under Wi-Fi, click the operations tab and in the new window add the operations on

the right side you wish to use for the left side. When you add the operations, the Mako board will change shape and the new features will appear with pins
to connect to.

Get Host IP: This will retrieve the gateway IP your Mako is connected to, for example if your router gateway is 192.168.1.1. This value will be available on
the new pin created under ‘Get Host IP’

Scan Networks: This will scan Wi-Fi networks and output them in text from the new pin created.

Signal Strength: This will output your Wi-Fi connection signal strength from the new created pin in 16bit Int.

Reconnect: This will create a new pin you can clock to force the Mako to reconnect.

Program Over The Air: This has multiple propeties that allow you to set the MaKo to be programmed from V-NET over Wi-Fi and not require a USB.

JU Host Name
& Low Power Enabled=F alse, MaxSaving=F

i Manual Connections || False

& " Module As Access Point Channel=1.Config={Enabled

E Operations
& w-) Get Host IP
& Enabled
;. Host Name
= l_{ Scan Networks
& Channel Enabled
i Max Timr Per Channel (mS) & (300
i Passive | False
& Show Hidden | False

& ¥ Program Over WiFi |(Enabled=True Hostname=.

;. Enabled | True
4, Hostname
& Password
G Port @ (3232
& Reboot On Success | True
& fqg| Sockets 4 ltems

173:808

AO|:Jerati<;ms

#Y @Y @ ig $

= o X

Card

S Y r

Name

1 Get Host IP

€ 5can Networks

< SignalStrength
l;@ Reconnect

% Program Over WiFi

Type

Get Host IP

Scan WiFi Networks
WiFi Signal Strength
WiFi Reconnect
Program Qver WiFi

-~ mpat Get Host IP

- €& Scan WiFi Networks
- "' WiFi Signal Strength
- g WiFi Reconnect

- #Program Over WiFi
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Wi-Fi - Operations: Explained
Operations: Get Host IP

This operation scans for a known host name and gets the IP address
Enable: Turns the scanner on/off
Host Name: Type the name of the host you wish to scan here

Operations: Signal Strength

This operation will create a new pin on the Mako board and if clocked
will output the signal strength of the connected Wi-Fi network.

Operations: Reconnect

This operation will create a new pin on the Mako board and if clocked will
force a reconnect to the configured Wi-Fi hot-spot.

Operations: Scan Networks

This operation scans for Wi-Fi hot-spots

Enable: Turns the scanner on/off

Channel: Select the Wi-Fi channel you want to scan,

leave at default O for all channels

Max Time per Channel: The time allocated to scan the channels in ms
Passive: Scans passive Wi-Fi networks

Show Hidden: Attempts to show hidden Wi-Fi networks

& Host Name
@ Low Power Enat F .
¢, Manual Connections False A Operations = [m] X
@ @" Module As Access Point annel=1 o
& Operations 5 ltems | = 2 2 vV 2
S = Get Host IP Enabled=True, Host e = Get Host IP
£ Enabled ) True Name Type €5 5can WiFi Networks
¢ Host Name ) ) =1 GetHost IP GetHostIP = WiFi Signal Strength
& €& Scan Networks banneleEnabled=Falee - €£ Scan Networks Scan WiFi Networks @ Wi Reconnect
@ Channel Enabled=False.! = SignalStrength WiFi Signal Strength X Program Over Wi
¢. Max Timr Per Channel (mS) & |300 E@Recomect WiFi Reconnect
& ;ssi‘.:_ . :a:se 3 program Over Wi Program Over Wifi
. Show Hidden alse -
& 3} Program Over WiFi Enabled=True.H
& Enabled « True
. Hostname
¢ T - =
& Password = N T
& Port @ (3232
& Reboot On Success « True —_—
@ I Sockets 4 Items 173:808
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Wi-Fi - Operations: Over The Air

A future feature of the Mako V2 features a program over the air (OTA)

capability, which allows you to update your device's firmware remotely
over Wi-Fi networks

OTA is a future feature.

SEPT/26

NET Configuration
Wi-Fi - OTA
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Wi-Fi - Operations: Sockets

Sockets are used in internet connections to allow communication between different devices over a network. When the Mako establishes a Wi-Fi connection, the user
can add TCP and UDP sockets to enable communication with other devices or servers. These sockets act as endpoints for data transmission, allowing the Mako to

send and receive data packets over the network. By utilising TCP and UDP sockets, the Mako can establish reliable and efficient communication with other devices in
the network.

To add a socket, open the Mako properties, scroll down to the bottom and click ‘sockets’. The sockets window will open. Add sockets to the right side of the window.
The Mako board will change shape, and new pins will appear.

TCP Client: The Mako can connect to servers and share data

TCP Secure Client: The Mako can connect to secure servers using TLS and share data

TCP Server: The Mako becomes a server and other devices can connect to the Mako and share data. This mode is required for Modbus TCP Server
UDP Socket: The Mako can communicate with UDP servers and share data.

‘=] @'-GPS | ‘ » ‘:- Fdlbers
= uime Lo Ra
& 53 Micro SD —_— — |
g g Z::ic;el.ssor A 5ockets - (] X
& = WiFi - @ 'z S $le
G Luto Reconnect | True — TCPJIP Chent
B - ) Ihare p=
& * E::Er:;t To Access Points 'f .:rmJe Nime . Type . D‘_TCP{EP Chent (S50)
e o= TCP Client1 [0.0.0.0:... TCP/IP Client (=) TCP/IP Server
(i, Host Name - - o B =— 2™ TCP Secure Client1 [0... TCP/IP Secure Client ... vy UDP Socket
“ LOT'AZ(;\:‘:IFConnections N ;;I;;_. S [ LETCP Serverl [80]. TCP/IP Server
B!\’Moduler’ssﬁxooess Point Channel=1,Config=(Enabled=False VDR Socket!. B0/ 0.0... LDE Sacket
@ Operations 0 ltems
= | Sockets 4 ltems _
g A TCP Client1 {Enabled=True Host= IPAddres
=] t:_TCP Secure Client1 (CACert=Certificate= Enabled=
& CACert
;. Certificate
{;, Enabled | True e
iz Host
Insecure False
@ s F PAddress 0.0.00
= Name TCP Secure Client1
Port @443 _
2
. Reconnect Delay (mS) & | 60000 N R T [ |— [
=)} TCP Serverl ({Enabled=True Name=TCP Ser.. .
& ¥ UDP Socket1 (Enabled=True.Name=UDP So..

¢ Transmit Power (dBm) @(195




Mako

Industrial Wi-Fi, LoRa RF, Modbus PLC

Wi-Fi - Operations: Sockets TCP Client

Configuration
Wi-Fi - TCP Client

A web socket TCP client is a type of client software that establishes a web socket connection with a web socket server using the ‘Transmission Control
Protocol’ (TCP). Web sockets are a bi-directional communication protocol that allows real-time communication between a web server and a web client
over a single, long-lived connection. The web socket TCP client establishes a connection to a web socket server and can send and receive data in real-
time. The web socket server can push data to the client as soon as it becomes available, without the client having to constantly poll the server for new
data. Web socket TCP clients are commonly used in applications where real-time communication is critical, such as MQTT, Modbus TCP, HTTP.

Enabled: Turns the TCP socket off/on

Host: Configure the host name of the server, example www.google.com
IP Address: Configure the IP address of your host example 8.8.8.8

Port: Configure the port of your host address example port 80

Reconnect Delay: Configure the time the Mako reconnects after it is disconnected in ms, default is 6000ms 6 seconds.

o [55 MICTO DU e e
& @ Processor
@ 57 Serial 3 It
8 ="WF (AccessPoint={Channel=1.Config={En._
¢ Auto Reconnect | True J
(] %Connecl To Access Points 0 ltems
¢ Enabled ]| True
& Host Name
@ Low Power Enabled=False,MaxSaving=False]
¢ Manual Connections False =_
.:__:,.E-Module;ls.slcces-sl}oinl Channel=1.Config=(Enabled=False B
B Operations ) ltems
& [ Sockets
F=) K TCP Clientl
¢ Enabled o
¢ Host
O Pl IPAddress 0.0.0.0
¢\ Name TCP Client1
& Port @ |80 4
Reconnect Delay (mS) & | 60000 =_
& Transmit Power (dBm) @|195 -

o
T >
-
5™ TCR/TF Chient
Name Type LATCPIP Secure Chent (SSL)
LR TCP Client1 [0.0.0.0:...  TCP{IP Chient @) TCP/IP Server
¥y UDP Socket
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Wi-Fi - Operations: Sockets TCP Secure Client

A TLS (SSL) client socket securely connects to a WebSocket server using TCP and the TLS protocol, ensuring encrypted, tamper-proof communication.
WebSockets enable real-time, two-way data exchange over a single persistent connection, allowing the server to push updates instantly without polling.
TLS WebSocket clients are used in security-sensitive, real-time applications like loT systems, home automation, and industrial monitoring.

CA CERT: This is your CA certificate. Open the window and copy & paste your CA cert
Certificate: This is your client certificate.

Enabled: Turns the TCP socket off/on

Host: Configure the host name of the server, example www.google.com

IP Address: Configure the IP address of your host example 8.8.8.8

Port: Configure the port of your host address example port 80

Private Key: This is your TLS/SSL private key, a secret cryptographic key used to decrypt TLS encrypted data. Open the window and copy & paste your private
key.
Reconnect Delay: Configure the time the Mako reconnects after it is disconnected in ms, default is 6000ms 6 seconds.

-
@ % Serial b
8 =WFi (AccessPont={Channel=1,Config=(En
& Auto Reconnect | True
@ 4 Connect To Access Points ter
& Enabled | True
& Host Name
@ Low Power Enat F
& Manual Connections False
@ @ Module As Access Point hannel=1
@ Operations r
& I Sockets 1 ltem
B ] 2l TCP Secure Clientl ey = Reconnect Delay =60000)]
& CACert
¢, Certificate

¢ 0§ 0 o i G Tl
(- TCP(IP Client

) (o™ TCP/IP Secure Client (S5L)
(4™ TCP Secure Client1 [0... TCP/IP Secure Client ... (®) TCP/IP Server

Yy UDP Socket

Name Type

& Enabled | True
& Host
& Insecure False
@ GE IPAddress 0.00.0
7 Name TCP Secure Client1
& Port @ (443
& Private Key

¢ Reconnect Delay (mS) @ |60000
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Wi-Fi - Operations: TCP Secure CA Certificate

SEPT/26

-NET Configuration

Secure CA Certificate

To properly use the TLS SSL TCP sockets, you must first create or retrieve the appropriate valid certificates and keys. The keys need to be copied into
V-NET. In the Mako properties, open the sockets section, go to your secure client socket and click on the ‘add certificate’ tab next to each certificate property.
Copy the PEM formatted certificate into the certificate window and press OK. The certificates and keys will be uploaded with the rest of the program when

finished

Certificate format
CA: x.509 PEM encoded

o

L=|A Properties

Mako Device
= w3t Miscellanecus
& bw Analog
& J§ Battery
@ [g) Digital
& % EEPROM
@ § GPS
&3 im Lo Ra
& B3 Micro SD
& @ Processor
£ Serial
B =W Fi
{;, Auto Reconnect
@ <) Connect To Access Points
; Enabled
(; Host Name
@ Low Power
;. Manual Connections
) g Module As Access Point
@ Operations
= i Sockets
8 | TCP Secure Client!

¢, Certificate
; Enabled
& Host
& Insecure
@ LB IPAddress
7 Name
& Port

TR

s Point={Channel=1, Cormhg={En

«| True

| True

False

1 ltem
|LCACUr[IkJMHmh:JruHu1

| True

False
0.0.00
TCP Secure Client1
(443

Ln:

FUR S S ]

wom

GIN CERTIFICATE----—-
C

MBIGAL

aWlhcnkgQ.

rvZBROM1c1KdoMHg2gqeraAV+
Of13iQI

TAYDVRO

BMAVTGzdc4VspSEl]

TrQMEXdGsRrXNGRGnE+vWDZ3/ zWI0joDeCkNngEpWVn.

103

26, Cok 26

| Special Characters

Page 45

AlugAwIBAgIBADANBgkghkiGoWwOBAQQFAD.
EzARBgNVBAGTC1NvEWUtUSRhdGUxFDASBgNVBACTCO .
VQOLEYSDbGFzoyAXIFBlYmxpYyBOcml tYXJSIEN1LCn.
aXRoMROWEgQYDVOQDEWLCZXNO IENBIEXO0ZDAe FwOwMD .
MDOxOTUWMT ZaMIGHMOswCOYDVOOGEWJHOFETMBEGAL .
ChMLOmVzdCBDOSBMAGOxNzA1 BgNVBASTLE .
{vdGlmaWNhdGlvbiBBdXRob3JpdHkxFD.
jANBgkghkiGOWOBAQEFARCCAQBAMIIBCY.
RazXBZ1BjPSCE/Wm/RrS500PRE+Lhox5eJ.
ak2mlgTorul3dY3VHqIxFTz0Tald+NAjwnLe4nObl/.
2 8nl040/5p8HASZPdzbFMIVNjJzBM205y5A13wiLitE.
EVHiIyCuaF4wj5T71lpSzkvEsv+4IDMbT /XpCoB8LEwTa.
HNBYmNWs0duEdjiUbJ. .
AQABo4HNMIHKMBOGALUADgOWBBQ8urMCRL,
iBIGsSMIGpgBQSurMCRLYYMHUKUSAKIDSHJH,.
AIUEBhMCROIXE zARBgNVBAQTCLNVvEWUCLUIRhdAGUXFD.
THREMT cwNOYDVOQLEYSDbGFzeyARIFBLYmxpYyBQom.,
b24gQXV0aGoyaXREMROWEQYDVOODEWL CZXNOIENBIE.
AQH/MAOGCSyGSIL3DOEBBAUAA4TIBAQCIUYBCSSNCWA .
RQUE/COpWWmegDewdSDODSHDIRGV /weoZ4wCEeBT3E5.,
2 XeoOwLdSaGmIYslLEZB3ZIDEpOwYTGhgrebheJFLiTen,
AhbiiawdBiQlOmsEeFz5JkF4.

. SRk
.a5B
LAOTC
LENlenRpZml i YXRp
. DAMBgNVHRMEBTAD
.DCsQexr772C2ucpX
LbBLhGYHaXJeSDEKY
L3f2xdeYfPCiIB7g
b313BoGH+gMasSeY
,adsGeFEkyNrwGi/
JHoX

CARGAIUEBRMCROIX
. JEgTHREMT cwHQYD
.XEpb2 4gQXV0iaGoy
. TUOWMT ZaFwlwMTAY
.29cZS1TAGFOZTED
.DEgUHVibG1liIFBy
. BMTCO0J1c3QgQ0Eg
.Tz2mr75ZiAMIQyu
. /ANBEOsSTEOZ=sDGM
. k055hhBr JGBKKxb
LEvTkQzaxCwiAwzl
.3sh+etLDEFtTiYbb

I9TtnS401Ckj 7P
SNJHIJwSTCB
BhzELMAKG
0J1c3QgQOEg

o oK l
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P Secure Certificate

Wi-Fi - Operations: TCP Secure Certificate

To properly use the TLS SSL TCP sockets, you must first create or retrieve the appropriate valid certificates and keys. The keys need to be copied into
V-NET. In the Mako properties, open the sockets section, go to your secure client socket and click on the add certificate tab next to each certificate property.
Copy the PEM formatted certificate into the certificate window and press OK. The certificates and keys will be uploaded with the rest of the program when
finished

Certificate format
Client Certificate: X.509 PEM encoded

L.
A Cortificate o *
L:}Properues _- 1 M BEGIN ENCRYPTIED PRIVATIE HEY-==== " e _
2 L ojAcBgoghkiGowOBDAEDMA4ECHPQz 6NdAmoFAgIHOASCA &
Y 18 =8 L5 ujﬁ- 3 3 "VecO0ZhEog7t3Pred4rJazwlUsXExUTEeePLMgquxLi/cPmguyib47 " &
Mako Device 4 "g2gYHLITDTFLAdTdVbEMXWEZ2d IgI+AKZmrMo I£5VSSx I 8SmLDXLDgIVmM2Gxan &
& o Miscallaneois 5 "r/YJ154L4fwqWijob06venTrXTp76G3ZSximXc3autstS1RactpDusn0273B6t" &
@ b Analog - € E‘g: GPjeSomOUTELdE9R+gr ,.vl?Rt_M":.f. rrds s.z.x\rét z‘g:""_z ZE7gJ2" &
@ J§ Battery 7 "+WLOShBRYSYiSJybbxblrO52zDbGIDErgqe kGawWlUi 4PYDpOkxQYQYE/ cALEYY" &
El'::]Dugutal g EipLeWvk03CadKERSEcpLTwQI3NSwIGHXTGRIeLkOT1IO/VEGLEEKYFsJEQE 94" &
@ % EEFROM 3 "vBlgg84akbgSD+rlRX03re/NLIQOOQXL3bDrkSiRoXSEIEi0eVZBVIShO35j4B" &
a5 GPS 10 "‘.-'-JUEEC'.ENSMX:‘!J:I-[q?GfECDE‘IéF‘;'f'..TeE‘;NEkElEN:I'\r‘;SSJL:ég‘.i—iS:l?éSdNe" &
Elleﬂo.LOF!! ] 11 "mg/cTcQP+EYSfpC3I46dyDXFac 3wQfuby &
@ 2 Micro SD 12 "z1ltzO3uP0vJOpJATiQ/ ZAVEEUINX+ Dv:.:\s: AVeOjpWSNgr8rm2ELiD3/1To" &
H@p,“essor 13 "TgldELJT7GzCY 1dGaaXViteZXbTcIfzsPpT/gzQiLfeLe3USMdy LfFCex" &
@ 1= Serial - 14 re3ycKOXNu+jZAYeSaysGE/rHJal74W0gI8gnSPY4QcWesue+3gBEXS2ibg" &
=] -‘-‘"."J'I Fi (AccessPoint=(Channel=1,Config=(En i 15 TE2JRvBEWICVdAlyiQCDq/césSLeYhNhZsmcWxuXobelGot Zy0djhIY¥idax" &
" & Auto Reconnect < True g 1€ "IpcEL3KTH+TzUOKMQ+EXZHTSEVFLSL2C1493BEYReqOUDF2ZWk3XXIL2R" &
@ 4 Connect To Access Points tems _ agll "ZoBEN & _
? Enabled e 18 Me--m- END ENCRYPTED PRIVATE KEY----- '-
(;, Host Name
& Low Power Enabled=Fals.
{; Manual Connections False o
@ g’ Module As Access Point hannel=1
@ Operations
& | Sockets 1ltem
2 |.:|- TCP Secura Clientl |((:J\(:<:|! { 26 Lines ) Cestrficate |
§ CACert (26 Lines ) g-
{; Enabled | True
¢ Host
{ Insecure False .
@ £ F IPAddress 0.0.00 A Cot 40
= Mame TCP Secure Client] [C) special Characters
¢ Port @ |443
¢, Private Key
{; Reconnect Delay (mS) & |60000
- A ~lane
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P Secure Private Key

Wi-Fi - Operations: TCP Secure Private Key

To properly use the TLS SSL TCP sockets you must first create or retrieve the appropriate valid certificates and keys. The keys need to be copied into V-NET. In
the Mako properties, open the sockets section, go to your secure client socket and click on the add certificate tab next to each certificate property. Copy the PEM
formatted certificate into the certificate window and press OK. The certificates and keys will be uploaded with the rest of the program when finished

Certificate format
Private Key: X.509 PEM encoded RSA

. A privateKey = X
_# Properties =) LEees BEGIN RSA PRIVAIE KEY=-=-=---
B, 2 MIIEpQIBARKCAQEASTZ2mr 7SZiAMEIQyuvEiMe0i. . Z1B3PSCE/Wm/RZSOOP
Y RLgPd A J 3 RE 9x5eJPoSCAZ3/AN THOZsDEMak2mlg7. . 3VHqIXFTZO0Tald+NAj
lako Device o wn e::Ob‘-‘/eE:bDPkk-:-BS'nnB::GBKKxbe.' . « PAdzbFMIYNjJzBM205y
& @ Miscellaneous . .TlpSzkvésv+4IDMBT/
& B Anzlog 8- . Hg2gxradVs++HNBYmNW
@ § Battery E J BAFyidxtgRQyvSKzD
@ (@) Digital ’ J .. Un/82NZNX1PmRIopXs
@ § EEPROM Elemer tems,Enat T J ++ ¥8300WWomUyILgVerd
o :\;_GPS J .. Ed+PpzdCIfle4NAUWK
a maLo Rz Bandwidth 5.Enabled=True.Freq - 11 ﬂa"GuchtGCbA quDIUquST'.‘I‘FME\.:w nVMI. .BUpPOxpPnuYDyPOwWEx
[ Micro SD Elemer tems,Enabled=T i 12 4nBrtE8DZQYyduzIXBXRBENiNdvEfumes/Sk1Hxpé. . aHREMULSS8UVeljUsT
(¥} &P-ocessor pera g /VqzXVz1z8K36VSIMPERBSZBATIV. . PRiXtY pIvV4/35U3
i Serial tem g 14 vwI4hP8uoYNC+BlEMi®8LtnxZIh0V4rqgiDsScAqg. .VyeS 1oFMEgpWEEm
di Fi (AccessPoint<{Channel=1,Config=(En J 5 bEI r£T/9KSsPYgvB43wsLEtUujayYw3W. . LiyOWKmBECgYEA34xn
¢ Auto Reconnect o True 8- g¥joD¥hvej+adstDeeMPhesfQFw. . rsfGcXIonFmWdVygbe
.'-_-.%Connecﬁo Access Points tems J i /QP43gMksEL1ADvczIJSkeS2Z2fE2i . . fitBpQERNJOOBlabfP
¢ Enabled o True i 18 ALsSNssENmMLKWS2U2BHChv4DzDXwiQB37KPOLLc. . kBHEF2/htIs20d1UVL
¢. Host Name i 19 ~P-{~ax-{wgm_6bea230qu JT.JSSLUlTk'p rkxz\.rr. .OTQrufeRgPSrDSCTDGA
@ Low Power E ed=F Max< F i 20 . . QwfoaX4QlRTgLgbTAN
. Manual Connections False = 21 J..WoLjl+v48WyoxZpcai
(] E- Module As Access Point hannel=1.Config={Enabled=False J 22 1 K TJ3xSCRE‘.'VS~WE€/SVC. . DxuybvebDoTOTkKiC]
@ Operations 0 ltems . 23 BWCQaGzCadgZa+POHKOk 4+91n0/6k539p95tfX. . X4TCzbVGE+gJiX0ysz
= T Sockets 1ltem 3 24 YT HCsVyCab3RULEXA9gd3qY. . ECTIGLS1tRSPQFIV4G
=] :.‘_ TCP Secure Clientl (CACert={ 26 Lines ).Certificate_. i 25 engiVoWc/hkj85BHZz1nlxLNTEDL8ySUOEMDGGE. . hJ+gXJKy+gL3mF5Km]j
¢ CACert (26Lines) 2- 26 jGHQzPFEv0e %07 ySNQLVVFGXUq/FIJZxB8k. . £JTdHEm2M4=
¢ Certificate (18Lines) o 27 ————-] END RSA PRIVATE :G'i—————l
_- Enabled | True A
* Host J
_- Insecure False A
@ P IPAddress 0.0.0.0 h
Name TCP Secure Client1 vm=ul
2 Port I s ] i| ¥ cancel
¢ Reconnect Delay (mS) @ | 60000 i
& Transmit Power (dBm) @ (195 a—

Page 47
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i-Fi - TCP Server

Wi-Fi - Operations: Sockets - TCP Server

The Mako can generate a TCP Server. A TCP server is a type of server software that establishes a connection with a client using the “Transmission Control
Protocol’ (TCP), allowing bidirectional communication between the server and the client. The TCP server IP address is taken from the IP settings you configure
during the Wi-Fi setup or the settings your network assigns through DHCP protocol.

Enable: Turns the server on/off
No Delay: This turns on/off the no delay feature. Turned on it will prevent the Mako responding quicker than a web browser can process the data. This is only
useful for programs that utilise web browser visualisation

Port: Sets the port your server is hosted on, for example port 80. If a remote client wants to connect, they should know the IP address of the device + the port of
the device to make a successful connection.

@ G Serial ltems - - —
B =W Fi (AccessPont={Channel=1 Conhg={En .
{, Auto Reconnect | True =
@ 44 Connect To Access Points ltems T e @ ig ¥ e
, Enabled | True - ™ TCR/IP Client
; Host Name = Hame e LA TCR/IP Secure Client (S5L)
@ Low Power Enabled=False. Max f = ) TCP Server1 [80] TCR/IP Server (=) TCP/IP Server
& Manual Connections False oy LIDP Socket
@ @ Module As Access Point hannel=1
@ Operations Items
1= T Sockets 1ltem n
B¥=]® TCP Serverl rver1. NoDelay=True.Port=80)|
G Enabled | True
¢ Name TCP Serverl
G Mo Delay | True
& Port @ (80 g-
G Transmit Power (dBm) @ |19.5
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/i-Fi - Sockets UDP

Wi-Fi - Operations: Sockets UDP

A UDP socket is a type of endpoint for sending and receiving data over a network using the ‘User Datagram Protocol’ (UDP), a connectionless transport
protocol that does not guarantee packet delivery, order, or integrity.

Enable: Turns the server on/off

Port: Sets the local UDP port, this is required for a remote device to send data back to the Mako
Remote Host: Configure here the name of your remote host device.

Remote IP: Configure here the IP address of your remote device

Remote Port: Configure here the port number of your remote device

If the remote device was called Mako3 and it turned on a UDP socket on port 53 you would enter ‘Mako3' in the ‘Remote Host’ and ‘80’ in ‘Remote Port’

o T Serial - | I
8% lk"'.'\,l"l Fi {AccessPoint={Channel=1,Config={En A sockets = O
( Auto Reconnect | True | § o @
@ 44 Connect To Access Points ltems ; T et @ g s 7
{; Enabled <) True i — = L™ TCP/IP Client
(, Host Name 5 e ¥pe LA TCP/IP Secure Client (SSL)
@ Low Power Enabled=False Ma ; Wy UDP Socket1 [80/0.0... UDP Socket (=) TCP/IP Server
{ Manual Cennections False ¥y UDP Sockst
& " Module As Access Foint hannel=1 B
@ Operations Items =
= T Sockets 1ltem _
Lo EIEEETETEEEEE < -0.0.0.0. RemotePort=80)
;. Enabled | True J .
5 Name UDP Socketl | TR
¢, Port =80 J =
Remote Host 2- =
@ 3 Ex Remote IPAddress 0.0.0.0 J -
{;. Remote Port =80 o |
{; Transmit Power (dBm) @[19.5 :
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Z) Frequency Property

Clock (HZ) frequency property

Components within V-NET require setting the frequency property in Hertz (Hz). To configure a component to operate 5 times per second, simply enter ‘5' into
the property. However, for operations that occur less frequently, such as every 5 seconds, a simple formula is used: 1 divided by the time in seconds.
Thus, for a 5-second interval, you would calculate 1/5, resulting in 0.2, which is the value to enter into the property.

For longer intervals, like 1 hour, first determine the number of seconds in an hour (1 hour = 3600 seconds). To set a component to operate once every hour,
calculate 1/3600, yielding 0.000278 as the input for the frequency property.

Frequency (Hz)= 1/ Time Interval (Seconds)

1
1
1
1
1
1
Y

% ________ e o ” ’
D Properties /’
/4
CewliEe X

Clock Generator H Exa m p LeS:
i3 = %' Miscellanecus

G Enabled | True v .

{7 Frequency 1= |0.000278 Time Interval (Seconds) m Frequency (Events per Hour)

Name |ClockGenerator 2-

4 Clock( rabor | )

Out L~

S R R

| :
.
""""" o w0
[ —

1/60 = 0.0167
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First Sketch

To upload your first sketch you must ensure your USB is plugged into the computer and Mako PLC. Its worth noting you don't need a DC supply to program
your Mako, the USB cable provides enough power to power the Mako, this allows you to program on the fly without having industrial power supply's
connected.

To upload the sketch press this symbol >>>
Opens the builder

— Opens the (Builder)
-J : “ViFi | Uploader and serial debug
I [,’—N\\
! P J_ 1 ]
‘(:M,I- ‘\ E "

o “ort: c0M3|v (save 40 & A @ Autosaol [JTimes
cmsmmmm

There are 2 stages to the upload. The first stage is the compilation of your sketch. The second is the actual uploading. You must allow sufficient time and not
stop or remove the USB during this period to avoid corrupting your program.

Stage one looks like this: TIP
9 Building... T EEEEEE
"4"; Sketch uses 269913 bytes (20%) of program storage space. Maximum is 1310720 bytes.
"'"; Global wvariables use 21880 bytes (6%) of dynamic memory, leaving 305800 bytes for local variables. Max TO Cancel the Upl.oad at
:;3 ; e anytime hit this button
iy Buind oo n'p leted - Time: 00:00:30
= Serial port “cous
& Connecting.

Stage two looks like this: ‘SUCCESS - TIME: *¥*x***’
When it says this, it is safe to upload another program or remove the USB.

before or during the upload
stages

»

& Leaving...

'_'i.l Hard resetting via RIS pin.

.‘i.l New upload port: COM3 (serial)
. [ SUCCESS - Time: 00:00:17
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Warranty

Smithtek PTY LTD warrants to the original purchaser that this product will be free from defects in workmanship
and materials, under normal use and conditions, for a period of one (1) year from the original invoice date. This
warranty is non-transferable. During the warranty period, Smithtek PTY LTD will, at its sole discretion, repair,
replace, or refund the purchase price of any defective product that is returned to us in accordance with our return
policy. Smithtek PTY LTD may use new or refurbished parts or products to fulfill its warranty obligations. The
customer is responsible for all shipping and handling fees associated with returning the defective product.

This warranty does not cover:

e Damage resulting from misuse, abuse, negligence, accidents, or improper use or installation
e Aesthetic damage such as scratches, dents, or stains

e Normal wear and tear

e Damage resulting from unauthorised repair or modification

¢ Dissatisfaction due to buyer's remorse

e Damage resulting from natural disasters, fire, theft, or acts of God

¢ Any condition resulting from incorrect or inadequate maintenance or care.

This warranty is in lieu of all other warranties, express or implied, including any implied warranty of
merchantability or fitness for a particular purpose. In no event shall Smithtek PTY LTD be liable for any indirect,
special, incidental, or consequential damages arising from the use of this product.

To make a warranty claim, please contact our customer support team at www.smithtek.com.au/support. You may
be asked to provide proof of purchase, including the model number and original dated sales receipt. This
warranty gives you specific legal rights, and you may also have other rights which vary from state to state or
province to province.

¢ & X cere D

Page 52

< SMITHTEK


http://www.smithtek.com.au/support

Mako

Industrial Wi-Fi, LoRa RF, Modbus PLC

Returns Policy

At Smithtek PTY LTD, we want you to be completely satisfied with your purchase. If for any
reason you are not satisfied, you may return your product within 30 days of delivery for a full
refund of the purchase price (less shipping and handling charges).

To initiate a return, please contact our customer service department at info@smithtek.com.au.

Please have your order number and the reason for the return ready when you call. Our
customer service representative will provide you with a Return Merchandise Authorisation I
(RMA) number, which must be included with your return. To qualify for a refund, the product
must be in its original packaging and in resalable condition. Smithtek PTY LTD reserves the
right to refuse a return or charge a restocking fee if the product is not returned in its original
condition.

aa'e

Smithtek PTY LTD will not be responsible for return shipping charges unless the product is
being returned due to an error on our part. We recommend that you use a trackable shipping il |

method and insure the package for the full value of the product. Smithtek PTY LTD will not '
be responsible for any lost or damaged packages.

200 698

Once we receive your return, we will process your refund within 5 business days. Refunds
will be issued to the original payment method.

M T MY Y™ T ™™ ‘-\ﬂﬁw

If you have any questions about our returns policy, please contact us at
info@smithtek.com.au.
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Our Mission

At Smithtek, we are a proud family-run business dedicated to
empowering industries, communities, and remote operators across
Australia. Our mission is to deliver reliable, locally built telemetry
and automation solutions that simplify how people monitor, control,
and manage their assets, from water and energy to environmental
systems.

Built on the values of trust, integrity, and innovation, we believe
technology should be practical, transparent, and designed to last.
Every product we create represents our family’s commitment to
quality, honesty, and hands-on support. By combining robust
Australian hardware with intuitive cloud platforms, we help our
clients gain real-time visibility, improve efficiency, and make
confident decisions, wherever they are.

CONTACT US

Unit 2/13 Mackinnon Street

Rockingham, WA 6168

T:08) 61189176

E: Info@smithtek.com.au

W: www.smithtek.com.au

C: www.smithtek.cloud
@https://www.[inkedin.com/company/smithtek-pty-ltd/
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	Mako V2 Description
	Application Use:


	Mako V2
	Industrial Wi-Fi, LoRa RF, Modbus PLC
	Device Layout
	INDICATION
	GPS
	LoRa RF
	Indicator LED's


	10.5-28VDC
	2 x RS485

	SD STORAGE
	2 x 0-5V AI
	4 x 4 20mA AI
	8 x DI
	8 x DO
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	Connection Topology
	UDP
	TCP


	Mako V2
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	Device Features
	240MHz, Dual-core Xtensa® 32-bit LX6 MCU
	Multi communication ability, LoRa, Wi-Fi, RS485
	High precision 4 20mA analog inputs.
	Low power mode
	LoRa RF, 300 to 1000Mhz range
	15KM LOS RF communications over LoRa
	Single device mode, mesh mode, master slave mode
	Micro SD storage for data logging.
	GNS (GPS,GLONASS,Galileo)
	8 Digital inputs all assignable to pulse inputs 1 to 1Khz
	8 Digital outputs NPN transistor type
	3A Relay version available 5 outputs
	Wi-Fi- IEEE 802.11, WPA2- AES
	Modbus RTU/TCP, 2 channels can act as slave or master independently
	Internal power supply sensing assignable on the V-NET software
	HTTP and HTTPS SSL security
	MQTT. 3.1 secure
	Advanced data type tools, Json, binary, packets, ASCI, base 64
	V-NET programmer IDE, simple, packed with tools to assist simplify programming functions
	Super small size, tough robust with hardened 35mm din-rail connectors
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	Device Specification
	Device Specs
	LoRa Radio
	Antenna Type
	SMA Female
	TX Load
	18.75mA at 24VDC 0.45W
	Wi-Fi
	WPA, WPA2, WPA3 , AES
	IO
	GNS
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	V-NET Editor,
	Physical Device Terminal Mapping
	Industrial Wi-Fi, LoRa RF, Modbus PLC
	On the Mako board or any component in V-NET the little square dots next to an image are called "pins" to create a program you connect (wire) from pin to pin. The data will flow from outputs to inputs. Simply click your left mouse on a pin and drag the wire to the next pin and let go of the mouse button
	Output pins on the Mako are on the left.
	Input pins on the Mako are on the right.
	On components the inputs are on the left and the outputs
	are on the right.
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	V-NET Interface
	USB-A
	To Program the Mako you need to use the supplied USB-A to USB-A.
	The Mako is a USB client device.
	The Mako does not needs mains DC power supply in order for it to be programmed, However, some features like the battery sense and relays on the (Relay) version may not operate correctly.
	To program the Mako.
	Insert the USB to the host computer and the Mako
	Select the correct COMS port on V-NET IDE.
	Press the upload button.
	Wait for a minute for it to upload.
	Repeat as many times as you wish.


	Mako V2
	Industrial Wi-Fi, LoRa RF, Modbus PLC
	SEPT/26

	V-NET Serial Monitor
	Serial monitor
	Connect / disconnect
	Serial monitor display
	Serial monitor Send
	Serial monitor send commands
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	Wiring Examples - Relay Output
	10.5-28VDC >500mA
	Relay Output
	DO1,DO2,DO3,DO4,DO5
	DO6-Not used LED Only
	DO7-Not used LED Only
	DO8-Not used LED Only
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	Wiring Examples - Transistor Output
	10.5-28VDC >500mA
	Transistor Output
	DO1,DO2,DO3,DO4,DO5,DO6,
	DO7,DO8
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	Wiring Examples
	Digital Input / Pulse Input
	10.5-28VDC >500mA
	Digital Input
	Pulse Input
	DI1,DI2,DI3,DI4,DI5,DI6,
	DI7,DI8
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	Wiring Examples
	4 20mA Analog Input
	10.5-28VDC >500mA
	4 20mA Input
	AI3,AI4,AI5,AI6
	Optional
	If the power supply to the Mako
	is different to the sensor, make sure
	the ground is common on this port.




	Mako V2
	Industrial Wi-Fi, LoRa RF, Modbus PLC
	SEPT/26

	Wiring Examples
	0-5V Analog Input
	10.5-28VDC >500mA
	0-5VDC Input
	AI1 & AI2
	GND
	0.3V - 5VDC




	Mako V2
	Industrial Wi-Fi, LoRa RF, Modbus PLC
	SEPT/26

	Wiring Examples
	RS485 Interface
	10.5-28VDC >500mA

	RS485
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	V-NET Configuration Software
	Installation
	Industrial Wi-Fi, LoRa RF, Modbus PLC

	V-NET Programmer V8 Installation Guide
	Follow these steps to install the V-NET Programmer V8 on your Windows computer.
	System Requirements:
	Before you begin the installation process, please ensure your computer meets the following minimum system requirements:
	Operating system: Windows 7 with SP1 (Windows 10 recommended)
	Processor: Intel or AMD processor with 32-bit, 64-bit support (1.2 GHz or faster recommended)
	GPU or video memory: 2GB
	System memory (RAM): 4GB
	Free storage space: 4 GB
	Installation size: 1.3GB

	Installation Process:
	Download the installation package from the following link: https://www.smithtek.com.au/_files/archives/6ba956_11b6010da19048098addfea6b54d73a0.zip
	Extract the contents of the .zip file to a folder on your computer.
	Inside the extracted folder, you will find the following files:
	V-NET Programmer installation file (.EXE)
	V-NET USB drivers
	README file with installation instructions
	Open the README file and review the installation instructions.
	Double-click the V-NET Programmer installation file (.EXE) to start the installation process.
	Follow the on-screen prompts to complete the installation.
	Once the V-NET Programmer is installed, locate and install the V-NET USB drivers.
	After installing the USB drivers, restart your computer to complete the installation process.
	You have now successfully installed the V-NET Programmer V8 on your Windows computer.

	Enjoy using the software!
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	V-NET Configuration Software
	Design Area
	Industrial Wi-Fi, LoRa RF, Modbus PLC
	Program Tools
	Design map

	Design Area
	Compile and Monitor
	Components
	Mako & Components
	Properties
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	V-NET Configuration Software
	Data Types
	Industrial Wi-Fi, LoRa RF, Modbus PLC
	V-NET supports the following data types.
	Each data type has a unique symbol next to the wiring (PIN) captured in the image below
	Integer
	Unsigned
	Binary
	Text
	Complex
	Quaternion
	Date/Time
	Data types can be interchanged or converted in the program. If you can convert the data the program will allow you to wire between the pins
	Most data types can trigger the clock pins.
	This is useful for triggering events whilst reading  sensor input data at the same time.
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	V-NET Configuration Software
	Sink Pins
	Industrial Wi-Fi, LoRa RF, Modbus PLC

	Sink Pins (Set-Points)
	Sink Pin Types
	Sink Pin Options
	Example


	Mako V2
	SEPT/26
	Mako Properties
	Analog, Battery, Digital Outputs
	Industrial Wi-Fi, LoRa RF, Modbus PLC
	Analog 4 20mA inputs
	Normalised: Selecting false on this will produce a 4 20mA value on the analog pins.
	Selecting true on this will output a 4 20mA output scaled between 0-1 value 1 being the maximum 20mA, 0 being 4mA.
	NOTE: The default value AI1,2,3,4 will output is 4.0000 to 20.0000, this is designed to mirror the actual current level of your sensors. The user can map this value using a ‘Map Range Analog’

	Battery
	Enabled: Turn on the feature to read the Mako device VCC DC input supply.
	It will output a typical voltage between the range of 12VDC to 24VDC, depending on your application. The optimal voltage measuring range is 9VDC to 28VDc.
	If the Mako device is only powered by the USB programming lead, the battery will output a voltage 0.6VDC. This is an internal reference voltage indicating the USB only is connected.

	Digital outputs
	Initial Value: You can select if the digital output initialises (starts) with a true value or false value
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	Mako Properties -EEPROM
	**WARNING**
	‘The EEPROM maximum storage capacity is 512kb.’
	‘The maximum write cycles is 100K per life of the product’

	EEPROM
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	Mako Properties - GNS
	GNS
	Base Year: Sets the base year of your GNS NMEA date/time output
	Enabled: Turns the GNS data feed on/off
	The GNS update is 1hz, (every second) the bottom right hand side of the Mako board has the GNS data pins, coordinates, speed, course, date/time. Each of these pins will output data at the 1hz at the same time. A useful way to use the GNS is to feed the data to a json object for further use in your program or you can wire each GNS pin directly to Modbus.
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	Mako Properties - LoRa RF Introduction
	LoRa RF
	The Mako V2, a versatile and powerful device equipped with the cutting-edge LoRa SX1276 module. This module enables long-range, low-power wireless communication, making it perfect for a wide range of IoT applications, including smart agriculture, smart city infrastructure, and industrial monitoring. Before you begin using your Mako V2, it is essential to familiarise yourself with the local RF rules and regulations. Ensuring that your module adheres to these guidelines will help prevent any legal issues and potential interference with other wireless devices operating in your area.
	To get started with your Mako V2 and its LoRa SX1276 module, follow these simple steps:
	Carefully read the device's documentation, paying close attention to the technical specifications and wiring instructions.
	Properly connect the antenna and ensure that it is compatible with the communication system's frequency. The antenna plays a crucial role in the communication system, and selecting the right one is vital for optimal performance.
	Configure the LoRa RF module to match your desired communication settings, such as the frequency band, spreading factor, and output power.
	Test the communication range and signal quality between your Mako V2 and other LoRa devices, making any necessary adjustments to ensure reliable and efficient data transmission.
	By following these guidelines and adhering to local RF rules and regulations, you'll be well on your way to harnessing the full potential of your Mako V2 and its RF. Enjoy exploring the many possibilities this powerful combination offers for your IoT projects!
	Constructing a Network (one point to multi-point):
	The RF1276 is a semi-duplex module capable of supporting point-to-point or one point to multi-point communication. In the one point to multi-point mode, you need to designate one module as the master and the others as slave modules. Each module must have a unique ID. The master module controls the communication coordination by sending data or commands with ID information. All slave modules receive the data packets and compare the received ID with their own. If there's a match, the module processes the data packet, otherwise discards it. To prevent interference, only one module should transmit data when the network is in operation. The RF1276 allows you to set multiple different frequencies, enabling several networks to function simultaneously in the same area. When setting up your network, keep in mind the following considerations due to the complexities of wireless communication and inherent characteristics of airborne data transfers.
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	Mako Properties - LoRa RF Properties
	LoRa RF
	Bandwidth: The RF bandwidth
	Enabled: Turns the LoRa on/off
	Frequency: Sets the communication frequency
	Mode:
	Low Power: LP mode for power saving
	Sleep: Sets the LoRa to sleep
	Net ID: Sets your unique communication ID key 0 to 256.
	Power: Sets the RF output power
	Spreading Factor: Sets the air data rate.
	Encryption Enabled : Turns on 128AES message layer encryption.
	Key : This is your encryption key, make sure it is at least 8 characters long. They key must match on all devices on your network, including the PassPort and Solaris products.

	When sending data over the air, attention to these settings is important to ensure communications is tuned to be reliable and efficient. The Spreading factor is important. The lower the spreading factor the longer range you can send data packets.
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	Mako Properties - LoRa RF
	Data Transmitting Table
	The table below outlines various parameters for the RF1276 module, including the RF_Factor (Chips), RF_BW (kHz), equivalent air data rate (Kbps), and sensitivity (dBm). The default setting is highlighted for your reference:
	This table provides a useful reference for understanding the trade-offs between various settings, such as higher data rates and lower sensitivity or vice versa. By selecting the appropriate configuration, you can optimise your network's performance based on your specific requirements and use case.
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	Mako Properties - LoRa RF
	LoRa RF
	Here's a brief explanation of each column:
	RF_Factor (Chips): This is the spreading factor of the LoRa modulation, which affects the data rate and sensitivity. Higher RF_Factors result in a lower data rate but better sensitivity and range.
	RF_BW (kHz): This is the bandwidth of the LoRa signal. In this table, all settings use a bandwidth of 125 kHz.
	Equivalent Air Data Rate (Kbps): This is the effective data rate that can be achieved with the given RF_Factor and RF_BW. Higher data rates allow for faster data transmission but may have reduced range and sensitivity.
	Sensitivity (dBm): This is the sensitivity of the receiver for the given configuration. Higher sensitivity values indicate a better ability to receive weak signals, which can increase the range.
	Best for Long Range: This column indicates the best configuration for achieving long-range communication. In this case, an RF_Factor of 4096 is optimal.
	Best for Large Data: This column indicates the best configuration for transmitting large amounts of data quickly. In this case, an RF_Factor of 128 is optimal.
	Time for 256-byte Packet (ms): This column shows the approximate time it takes to send a 256-byte data packet using each configuration. The times are calculated based on the air data rate and do not account for protocol overhead or other factors that could affect the actual transmission time. These values give a rough idea of how different settings impact the time it takes to send a fixed-size packet.
	*Recommended settings in the 125kHz bandwidth*
	The table provides an overview of different LoRa configurations with their respective RF_Factor, RF_BW, equivalent air data rate, and sensitivity.
	It also highlights the best settings for long-range communication and large data transmission.
	Lastly, it shows the approximate time it takes to send a 256-byte data packet for each configuration.
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	Mako Properties - SD Card
	**WARNING**
	‘Always power off the Mako during insert and eject of the SD card’
	‘Not doing so may result in corrupt data or damage to the SD card’

	SD CARD
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	Mako Properties - SD Card
	SD CARD
	Default Settings
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	Mako Properties - Processor
	Processor:
	Operations: Select processor operations. See the image below for available operations.
	Enabled: Turns the processor functions on/off

	Operations:
	Reset: This will add a reset pin to the Mako board. clock this pin to reset the device at any time during its operation.
	This is useful for watchdog processes.
	Get Available RAM: A new 32uid pin will appear on the Mako board, wire this pin to serial or other components to utilise your
	Mako available RAM for logic.
	Get Unique ID: A new binary pin will appear on the Mako board, wire this pin to the serial or other components to utilise your ID.
	Deep Sleep: Clock the deep sleep pin and the Mako processor will sleep for a period you set in microseconds uS.
	Light Sleep: Clock the light sleep pin and the Mako processor will sleep for a period you set in microseconds uS.
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	Mako Properties - Serial Port
	Serial Ports:
	The Mako has 3 serial ports at the top of the board in the V-NET software. The first ‘Serial Monitor’ is the USB interface between your host programming device (computer) and your Mako device. It is also the serial channel you would use to directly wire components to or Mako IO for instant data viewing. The serial port is useful for debugging or testing components during program development, the 2 x RS485 sections connect to the physical RS485 on the right had side of the Mako.

	Serial Properties:
	After Sending Delay: Sets a delay before the Mako will send another packet. Delay time is in microseconds uS.
	Data Bits: Sets the serial data bits.
	Enabled: Turns the serial on/off.
	Parity:  Configures your serial connection parity.
	Speed: Your baud rate speed, default 9600.
	Stop Bits: Select your stop bit for the data end transmission.
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	Wi-Fi - Introduction
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	Wi-Fi - Introduction
	The Mako has a powerful embedded Wi-Fi chip that allows it to transform into an IoT device or an advanced IP PLC. It supports many features, some outlined on              . The Mako can be a client or host device, it can connect to other Wi-Fi hot-spots, or it can become a Wi-Fi hot-spot. This is ideal for custom TCP, UDP protocols. The Wi-Fi range is up to 25 meters, longer with boosted LAN networks. V-NET allows for multiple Wi-Fi connections at the same time. When a Wi-Fi connection is configured, it is then possible to configure sockets, TCP, UDP, these will ultimately give you access to things like Modbus TCP, Mqtt, HTTP.
	page 9
	It supports network features
	such as:
	Configuring gateway IP
	Configuring static IP
	Configuring subnet mask
	Custom MAC address
	Configuring DNS1 & DNS2
	Configuring Wi-Fi channel


	Setting Up:
	Under the Wi-Fi properties tab in the properties window, it will show the following:
	Connect To Access Points: This connects your Mako to a Wi-Fi hot-spot, ST Mode
	Module As Access Point: The Mako then becomes a Wi-Fi hot-spot, AP Mode
	The Mako can operate in dual mode, allowing you to have both AP & ST at the same time.
	There is a limit of 5 connections. The Mako stability cannot be guaranteed going over this limit!
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	Wi-Fi - Getting Started
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	Wi-Fi - Getting Started
	Open the Mako properties, click on ‘Wi-Fi’
	Add an access point by clicking the " Connect to Access Points". In the access point window add a new access point.
	Fill out the access point SSID & PASSWORD
	A remote connected pin will show on the Mako board in the Wi-Fi section. **Tip** connect the remote connected to a digital output pin. When the Mako has a Wi-Fi connection the digital output LED will turn on and if the connection drops, it will turn off.
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	Wi-Fi - Connect to Access Point
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	Wi-Fi - Connect to Access Point
	The Wi-Fi property settings for AP mode and ST mode are the same. Some modes may have different settings
	applicable to its function.
	Channel: Sets the Wi-Fi network channel
	Enabled: Turns the Wi-Fi on/off
	DNS1: Sets the DNS1 IP address
	DNS2: Sets the DNS2 IP address
	Enabled: This second enable sets the device to static IP mode (If selected you have to fill these fields out)
	Gateway: Sets the Statis gateway ID of your router,modem or network connection
	IP: Sets your unique IP address in static mode
	Subnet: Sets your subnet mask in static mode
	Enabled: The 3rd enable allows you to customise your Mako MAC address, (this is useful for netword identity schemes)
	Password: Sets the Password for your hot-spot connection
	SSID: Sets the Wi-Fi hot-spot broadcast name
	Host Name: Sets the personal host name of your Mako device. If your network supports host name, your Mako can be discoverable by its host name.
	Low Power: Enabled tunrs on/off low power mode, Max saving will reduce the Wi-Fi power draw by 40%
	Manual Connections: NOT IN USE
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	Wi-Fi - Module as Access Point
	The Wi-Fi property settings for AP mode and ST mode are the same. Some modes may have different settings applicable to its function.
	Channel: Sets the Wi-Fi network channel
	Enabled: This first enable sets the device to static IP mode (if selected, you must fill these fields out)
	Gateway: Sets the statis gateway ID of your router, modem or network connection
	IP: Sets your unique IP address in static mode
	Subnet: Sets your subnet mask in static mode
	Enabled: This second enable turns on /off the AP mode ( Module as Access Point"
	Is hidden: This will hide your AP mode from Wi-Fi scanning. If turned on, your device will be invisible from hot-spot scans and users will be unable to connect.
	Password: Sets the Password for your hot-spot connection
	SSID: Sets the Wi-Fi hot-spot broadcast name
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	V-NET Configuration
	Wi-Fi - Operations
	Wi-Fi - Operations
	The Mako has the following Wi-Fi operations. In the properties section under Wi-Fi, click the operations tab and in the new window add the operations on the right side you wish to use for the left side. When you add the operations, the Mako board will change shape and the new features will appear with pins to connect to.
	Get Host IP: This will retrieve the gateway IP your Mako is connected to, for example if your router gateway is 192.168.1.1. This value will be available on the new pin created under ‘Get Host IP’
	Scan Networks: This will scan Wi-Fi networks and output them in text from the new pin created.
	Signal Strength: This will output your Wi-Fi connection signal strength from the new created pin in 16bit Int.
	Reconnect: This will create a new pin you can clock to force the Mako to reconnect.
	Program Over The Air: This has multiple propeties that allow you to set the MaKo to be programmed from V-NET over Wi-Fi and not require a USB.
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	Wi-Fi - Operations: Explained
	Operations: Get Host IP
	This operation scans for a known host name and gets the IP address
	Enable: Turns the scanner on/off
	Host Name: Type the name of the host you wish to scan here

	Operations: Scan Networks
	This operation scans for Wi-Fi hot-spots
	Enable: Turns the scanner on/off
	Channel: Select the Wi-Fi channel you want to scan,
	leave at default 0 for all channels
	Max Time per Channel: The time allocated to scan the channels in ms
	Passive: Scans passive Wi-Fi networks
	Show Hidden: Attempts to show hidden Wi-Fi networks

	Operations: Signal Strength
	This operation will create a new pin on the Mako board and if clocked will output the signal strength of the connected Wi-Fi network.

	Operations: Reconnect
	This operation will create a new pin on the Mako board and if clocked will force a reconnect to the configured Wi-Fi hot-spot.
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	V-NET Configuration
	Wi-Fi - OTA
	Wi-Fi - Operations: Over The Air
	A future feature of the Mako V2 features a program over the air (OTA) capability, which allows you to update your device's firmware remotely over Wi-Fi networks
	OTA is a future feature.
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	V-NET Configuration
	Wi-Fi - Sockets
	Wi-Fi - Operations: Sockets
	Sockets are used in internet connections to allow communication between different devices over a network. When the Mako establishes a Wi-Fi connection, the user can add TCP and UDP sockets to enable communication with other devices or servers. These sockets act as endpoints for data transmission, allowing the Mako to send and receive data packets over the network. By utilising TCP and UDP sockets, the Mako can establish reliable and efficient communication with other devices in the network.
	To add a socket, open the Mako properties, scroll down to the bottom and click ‘sockets’. The sockets window will open. Add sockets to the right side of the window. The Mako board will change shape, and new pins will appear.
	TCP Client: The Mako can connect to servers and share data
	TCP Secure Client: The Mako can connect to secure servers using TLS and share data
	TCP Server: The Mako becomes a server and other devices can connect to the Mako and share data. This mode is required for Modbus TCP Server
	UDP Socket: The Mako can communicate with UDP servers and share data.
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	V-NET Configuration
	Wi-Fi - TCP Client
	Wi-Fi - Operations: Sockets TCP Client
	A web socket TCP client is a type of client software that establishes a web socket connection with a web socket server using the ‘Transmission Control Protocol’ (TCP). Web sockets are a bi-directional communication protocol that allows real-time communication between a web server and a web client over a single, long-lived connection. The web socket TCP client establishes a connection to a web socket server and can send and receive data in real-time. The web socket server can push data to the client as soon as it becomes available, without the client having to constantly poll the server for new data. Web socket TCP clients are commonly used in applications where real-time communication is critical, such as MQTT, Modbus TCP, HTTP.
	Enabled: Turns the TCP socket off/on
	Host: Configure the host name of the server, example www.google.com
	IP Address: Configure the IP address of your host example 8.8.8.8
	Port: Configure the port of your host address example port 80
	Reconnect Delay: Configure the time the Mako reconnects after it is disconnected in ms, default is 6000ms 6 seconds.
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	Wi-Fi - Operations: Sockets TCP Secure Client
	A TLS (SSL) client socket securely connects to a WebSocket server using TCP and the TLS protocol, ensuring encrypted, tamper-proof communication.
	WebSockets enable real-time, two-way data exchange over a single persistent connection, allowing the server to push updates instantly without polling.
	TLS WebSocket clients are used in security-sensitive, real-time applications like IoT systems, home automation, and industrial monitoring.
	CA CERT: This is your CA certificate. Open the window and copy & paste your CA cert
	Certificate: This is your client certificate.
	Enabled: Turns the TCP socket off/on
	Host: Configure the host name of the server, example www.google.com
	IP Address: Configure the IP address of your host example 8.8.8.8
	Port: Configure the port of your host address example port 80
	Private Key: This is your TLS/SSL private key, a secret cryptographic key used to decrypt TLS encrypted data. Open the window and copy & paste your private key.
	Reconnect Delay: Configure the time the Mako reconnects after it is disconnected in ms, default is 6000ms 6 seconds.
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	Wi-Fi - Operations: TCP Secure CA Certificate
	To properly use the TLS SSL TCP sockets, you must first create or retrieve the appropriate valid certificates and keys. The keys need to be copied into
	V-NET. In the Mako properties, open the sockets section, go to your secure client socket and click on the ‘add certificate’ tab next to each certificate property. Copy the PEM formatted certificate into the certificate window and press OK. The certificates and keys will be uploaded with the rest of the program when finished
	Certificate format
	CA: x.509 PEM encoded
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	Wi-Fi - Operations: TCP Secure Certificate
	To properly use the TLS SSL TCP sockets, you must first create or retrieve the appropriate valid certificates and keys. The keys need to be copied into
	V-NET. In the Mako properties, open the sockets section, go to your secure client socket and click on the add certificate tab next to each certificate property. Copy the PEM formatted certificate into the certificate window and press OK. The certificates and keys will be uploaded with the rest of the program when finished
	Certificate format
	Client Certificate: X.509 PEM encoded
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	Wi-Fi - TCP Secure Private Key
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	Wi-Fi - Operations: TCP Secure Private Key
	To properly use the TLS SSL TCP sockets you must first create or retrieve the appropriate valid certificates and keys. The keys need to be copied into V-NET. In the Mako properties, open the sockets section, go to your secure client socket and click on the add certificate tab next to each certificate property. Copy the PEM formatted certificate into the certificate window and press OK. The certificates and keys will be uploaded with the rest of the program when finished
	Certificate format
	Private Key: X.509 PEM encoded RSA
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	V-NET Configuration
	Wi-Fi - TCP Server
	Wi-Fi - Operations: Sockets - TCP Server
	The Mako can generate a TCP Server. A TCP server is a type of server software that establishes a connection with a client using the ‘Transmission Control Protocol’ (TCP), allowing bidirectional communication between the server and the client. The TCP server IP address is taken from the IP settings you configure during the Wi-Fi setup or the settings your network assigns through DHCP protocol.
	Enable: Turns the server on/off
	No Delay: This turns on/off the no delay feature. Turned on it will prevent the Mako responding quicker than a web browser can process the data. This is only useful for programs that utilise web browser visualisation
	Port: Sets the port your server is hosted on, for example port 80. If a remote client wants to connect, they should know the IP address of the device + the port of the device to make a successful connection.
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	Wi-Fi - Operations: Sockets UDP
	A UDP socket is a type of endpoint for sending and receiving data over a network using the ‘User Datagram Protocol’ (UDP), a connectionless transport protocol that does not guarantee packet delivery, order, or integrity.
	Enable: Turns the server on/off
	Port: Sets the local UDP port, this is required for a remote device to send data back to the Mako
	Remote Host: Configure here the name of your remote host device.
	Remote IP: Configure here the IP address of your remote device
	Remote Port: Configure here the port number of your remote device
	If the remote device was called Mako3 and it turned on a UDP socket on port 53 you would enter ‘Mako3' in the ‘Remote Host’ and ’80’ in ‘Remote Port’
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	Clock (HZ) frequency property
	Frequency (Hz)= 1 / Time Interval (Seconds)
	Examples:
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	First Sketch
	Stage one looks like this:
	TIP
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	Warranty
	This warranty does not cover:
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