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Safety & Precaution

Ensure that the product is always used within the specifications

Do not use product close to flammable and explosive gas otherwise injury from explosion may
occur

Never disassemble, modify, or touch any of the internal part to avoid electric shock or malfunctions
Do not use the relay over their life cycle and do not exceed the rated load of the outputs

Do not touch the terminals at least while power is being supplied. Doing so may occasionally result
in injury due to electric shock.

Do not allow pieces of metal, wire clippings, or fine metallic shaving or filings from installation to
enter the product.

Do not allow water or any liquid enter the product. Enclosure is not water prof

The board is sold as a DIY standalone component and people buying should take care of connecting
and integrating with their own system. The manula connection diagram and short explanations but
minimum expertise in electric circuit is needed.

The board is powered by High Voltage 220/110V so you must be very careful and all connections
are at your own risk. If you are not familiar with electricity and power please ask a technician to
help you. I'm not responsible for any damage or risk you can create
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1 SmartPID SPC1000 overview

1.1 Scope and Purpose

User Manual

The purpose of this document is to describe in detail the installation and configuration process of
the SPC1000 smartPID controller. For the user application feature and functions please refer to

proper manuals.

1.2 SmartPID technical characteristics
The below table summarize the technical characteristic of SmartPID

FEATURE

Control channel
Control mode

PID alghoritm
ON/OFF algorithm
PID autotune

NTC sensor

Beta coefficient configuration (NTC)

DS18B20 digital sensor
Sensor calibration
Accuracy

Resolution

Temperature range
250VAC/10A Relay Output
SSR Output (PWM)

12V 2A direct drive output
220v/110v AC power

Box measurement

OLED graphical display

SmartPID SPC1000

2

Heating/Cooling/Thermostatic

Y

Y

2

Y

0.125C (DS18B20)

0.1C

-55C+125C (DS18B20)

2

1

2

Y

DIN 36x72x75

1’3u




USB port

[2C Expansion port

PC/Web configuration

Data logging (USB / WiFi)

WiFi Connection

Remote management/configuration
Automation process control
Multiple application support

Arduino compatible

WIFI Module characteristics

IEEE 802.11 b/g/n Wi-Fi

User Manual

Y
Grove 12C port (3v3)
Y

8Mb

WEP or WPA/WPAZ2 authentication, or open networks 802.11 b/g/n

Wi-Fi Direct (P2P), soft-AP

Integrated TCP/IP protocol stack

Integrated TR switch, balun, LNA, power amplifier and matching network

+19.5dBm output power in 802.11b mode
Power down leakage current of <10uA

Standby power consumption of < 1.0mW (DTIM3)
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1.3 SmartPID HW description

SmartPID is constituted by 3 main boards assembled together and inserted in in a DIN small box

On the front panel you have the 1.3” OLED graphical display, the push buttons for interactions and
the USB port for data logging/FW upgrade. On the back panel are located the terminal blocks for
the temperature probe sensors, the relay outputs, the two 12V outputs, the SSR output, the 12C
expansion port as well the 220/110V AC power input.

NT.C NTC int/ext grove

. 12C port power

supply fuses

Vdd DQGNDVddDQ @ND  port

DS18B20

SSR DC1 DC2 A

12V 12V1A RL1 RL2  [23v
100ma 220VAC10A 110V
8Mb EEPROM 220/110V AC power
Graphical 1.3" OLED Ty | The
' 2V 2A linear power supply scherm
a
USB p(?f‘l 2 X 12V 2A report
direct output the
| conne
ctions
. 2 X220V 10A ;’fa“_
! ermi
SAMD21 processor Relay nal
JTAG port « L blocks
1 X SSR output and
conne
ctors
Push Button 2 X DS18B20 or NTC sensor
— ESP8266 wifi Module To |

Buzzer
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the 3 ports input connectors can be used either for one wire bus with DS18B20 temperature sensor
(no parasitic resistor is needed) or for 10K NTC sensors.

The 12C port has a pinout compatible with grove bus with 3V3 power supply configurable (int or
ext) via jumper

The Grove I2C connector has the standard layout. Pin 1 is the SCL signal and Pin 2 is the SDA signal.
Power and Ground are the same as the other connectors.

pinl SCL 12C Clock

pin2 SDA [2C Data

pin3 VCC Power for Grove Module, 3.3V
pin4 GND Ground

There are many types of [2C Grove sensors available. Most are 5V/3.3V devices, but there are a few
that are only 3.3V or 5.0V. You need to check the specifications.

for further details see http://wiki.seeed.cc/Grove System/

1.3" OLED DISPLAY E

USB port

10 |
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The front board 4 tactile switch that are used for multiple functions
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a) UP/DOWN

a. Scroll in configuration menu

b. Increase decrease temperature value

c. Scroll in value in configuration menu
a) SET

d. Select/enter a specific menu

e. Select/confirm a specific value

f. Confirm action upon prompt request
b) Start/Stop

g. Start process

h. Stop Process

i. long press exit from the current menu

EN
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2 SmartPID integration

Via HW set up configuration SmartPID can be adapted to mange different applications, the HW
configuration allows to assign different processes/logicalchannels to different physical HW
resources.

Below some example to illustrate the flexibility and multiple configurations possible (more details
in the application manuals)

Single channel — PID (on/off) control mode — heating + pump

SmartPID reads temperature from 1 probe and drive the heating element via SSR out

PID Algorithm
control parameter | " ¢

KleKp N L N L T o S vz
Hysteresis 3 ‘ e |

220V AC

set point

on [ -
PUMP on/off N } ‘

N
@ V'l ittt j—e
" » e

Possible heating output configurations
o SSRfor electric heating [PID+PWM control algorithm]
e 220V AC relay for electric heating [ON/OFF algorithm]
e Direct solenoid valve drive for GAS heating [ON/OFF algorithm]
Manually drive the PUMP (soft switch) with tow possible configurations
e 220V AC realy pump drive
e 12V DC direct pump drive

DUAL channel - PID (on/off) control mode — heating (gas or electric)

SmartPID reads temperature from 2 probe and drive 2 heating element interdependently in order
to mange two different heating process

12 |




control parameter
Ki,Kd,Kp
Hysteresis

=

set point

PUMP on/off

&

......

Possible heating output configurations

User Manual

2V AC

12v direct

1 x SSR for electric heating [PID+PWM control algorithm]

Electric [

oS s o |

1x 12V DC2 direct solenoid valve drive for GAS heating [ON/OFF algorithm]

Manually drive the PUMP (soft switch) with tow possible configurations

12V DC dir

220V AC realy pump drive

ect pump drive

DUAL channel — ON/OFF control mode — thermostatic

SmartPID reads temperature from 1 probe and drive one heating element and one cooling element
in order to keep temperature stable (fermentation chamber)

control parameter
Ki,Kd,Kp
Hysteresis

set point

— N
L >
y/

PID Algorithm

N | Senes e TN Qg

.......

.......

Possible heating output configurations

220V AC

d

He

=S
Iting m ,

220V AC relay for electric heating [ON/OFF algoritm]
220V AC relay for electric heating [ON/OFF control algorithm]

cooling

i}

El
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3 SmartPID wifi configuration

SmartPID has an internal wifi module that allow the application to communicate to an external
server and push all log data and process parameters. The wifi module implement also a web server
and via a smartphone dedicated app or a browser it's possible to :

1. perform the initial setup and configure once the relevant parameters
2. retrieve and visualize the log data from the cloud server
3. Modify from remote the set point [in run mode]

the SmartPID architecture for data logging is client-server and in order to manage and store data in

Ebm Vi i N ol g 22y°
'S EVENT OATA—Q—j \ N \-% |l|||
L (=) - i e —————

the cloud public thingspeak service is used

For more details on powerful thingspeak features refer to https://thingspeak.com

Each smartPID is associated to a thingspeak channel that is uniquely identified by a channel ID.
Each thingspeak account can have multiple channels and so you can manage multiple smartPID
from one thingspeak account. The channel is the logical entity that contains process data generated
by smartPID and has a set of predefined field corresponding to process data

In order to complete the wifi configuration and thingspeak logical channel associations 4 mains
logical step must be executed

1. Create a thingspeak account and create the channel with proper structure

2. Create a smartPID account using the smartphone app and associate to the thinsgspeak
account. A unique “user API KEY” is used to adress the proper thingspeak channel

3. Activate WiFi on smartPID and connect the smartphone (or laptop) with direct connection
4. Configure the smartPID via smartphone app (or web browser) updating following values
a) Wifi SSID and password
b) Channel ID to associate to the smartPID

c) web server port / baud rate [can be left to default value]

|
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3.1 Thingspeak server configuration

This operation is done on thingspeak server and is independent from smartPID configuration

1. Connect to https://thingspeak.com/
2. Select Sign Up:

200 . pooiee nieQen

Cussslh fam Comwusdy  Mgypesi -

Understand Your Things

The open lof platform with MATLAB analytics.

Lt Started Fer Frow

Collect Analyze Act

3. Select Create account and fill the form

Create MathWorks Account
Log In 16 your MathWorks Account

—

(=) T TN T

4. Verify Your account: go to your inbox and click the link in the received email

5. Press Continue and Sign in with your credentials and agree to terms.

15|
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Now you need to create a channel to feed the data from SmartPID, each channel can be
public or private depending on your needs

6. Press on New Channel:

D ThingSpeak“ Channels ~ Apps  Community  Support ~

My Channels

New Channel

7. Fill the form for channel definition

Note that Name and Description can be filled as you prefer, the other fields must be filled
as suggested , same order and labels

All the other fields can be left empty.

New Channel

Name Whatever you want
Description Whatever you winl|
Fleld 1 sample time v
Fleld 2 hanned v
Field 3 control mode @z
Flelda heatsng cooling mode v
Field 5 st paint @
Field 6 CUTRNT LU MpPSraturs v
Field7 PYM out v
Fleld 8 PID divection v

16|
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8. Press Save Channel and take note of your channel ID that should be uniquely assigned to
your smartPID

smartpid_test

ID Canale: 140685
Author: arzaman
Access: Public

Private View Public View Channel Settings

Add Visualizations H Data Export

—~ " e~

9. Select ACCOUNT— my profile and take note of the USER API KEY

|:| ThingSpeaI(“‘ Canali~  Applicazioni  Community  Support ~

My Profile

Edit Profile

ID Utente arzaman

Email smartpid@arzaman.com
Fuso orario Rome

Chiave AP => OO0 -

user APl KEY ‘

The user API key is the way smartPID connects to your channel in a secure and trusted way and
have to insert it in the SmartPID configuration phase via the smartphone app.

you

el
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3.2  WiFi Configuration

In this paragraph it is explained how to configure the SmartPID WiFi connection provided the
internal ESP8266 WiFi module

In order to input in an easy way all the relevant data (SSID, WIFI PWD , user API KEY etc...) you can
use your smartphone and a dedicated app [android 5.0 or greater] that connects directly to the
SmartPID or in alternative a laptop PC using any browser

SmartPID configuration
The wifi module can be configured in various mode 0=off, 1= Client Mode, 2= AP mode, 3= Auto
this mode will be used for the parameter configuration over WiFi

1. Take your smartPID device and take familiarity with the interface:

SmartP 11

|HFHEEt

DOWMN

S5SR DC1 DC2 REL1 REL2

2. Select Connectivity/log on the smartPID device and press SET (upper right button):

anartPID
-tntu_ ”HHE

3. Select Wi-Fi and press the SET button:

Connectivitwslog

18 |
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4. Set Wi-Fi mode to Auto and press the SET button
in this configuration the wifi module broadcast a wifi signal SPC1000_xxxxxxx where
XXXXXXX is your device serial number

Smartphone APP configuration

5. Go to the Play Store and install SmartPID app on your Android smartphone

: ANDROID APP ON
\ C.ooal
|14 YOCGIC™

4

6. Launch the app and sign up in order to link the app with the thingspeak profile

You should register your SmartPID account using a valid email address , your password and
insert the USER API KEY that you note down from your thingspeak profile [see chapter 3.2,
step 9]



https://play.google.com/store/apps/details?id=fred.com.smartpid
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8. The app scans all available WiFi netwoks , keep you smartphone close to SmartPID. Choose
SPC1000_xxxxxxxx network (xxxxxxxx is the serial number of your smartPID) and insert the
following default password: smartpid! and press the Next button:

ca@C

SmartPID

MONTOR CONTRON SETUP W

o |
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9. Choose your home Wi-Fi network, insert the password of your router and all the other
parameters if necessary like the channel ID that you want to associate to your smartPID,
the port and the baud rate and press the Next button

cas@cC

SmartPID

SSI0 Frect WiF
Password

Chasned

SmartPID connection to WiFi router

Once you have configured the smartPID it will reboot automatically and immediately after it try to
connect to your WiFi router. If all the values are correct you should see the smartPID connected to
your home WiFi router. In order to verify the proper configuration on smartPID follow below steps

10. Select Connectivity/log on the smartPID device from the top menu and press the SET button

EnartPID

Hl Fi Mode
wer Fllr'

11. Select Logging and set it to Wi-Fi and press the SET button
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12. Select status menu and your IP address assigned by the router and your SSID wil be
reported. IP address is useful if you want to control your smartPID from remote via app

Mi-Fi S5t
Connec

; ]

Process parameter logging

Now you can activate your logging via wifi and verify the thingspeak server connection

Connectivity/log

|_|:| (m|m| 1 ng

14. activate the log via WiFi
15. Select the status and press the SET button

L [m] |;| |;| 1 Fi |;|
Log Mode
Sample Time

22 |
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Logging Status
Mem
~ Status

Now every time that SmartPID is in RUN MODE the process data for each channel (set point,
current temperature and PWM percentage) are pushed to the things peak server.

You can visualize your data either on your channel on thingspeak account or on the smartphone
app

For details on channel visualization or data manipulation/analysis/export on thingspeak server
please refer to the thingspeak web site

https://thingspeak.com/

In the top right corner of the run mode screen you can see both indication of WiFi connection and
logging activation

I:l . I:":ll:l- Wi-Fi Log

. 30.8°C

> 55.0°C

100% FID-mode

EN
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3.3  WiFi configuration via browser

In case it's not possible to use an android (5 or greater) smartphone it's possible to complete the
Wi-Fi configuration using a web browser on a laptop of even on the smartphone browser

The thingspeak configuration steps and smartPID steps are exactly the same, what changes is that
instead using the app to input the parameter a web form inside a browser can be used

connect to the SPC1000_xxxxxxxxxxx wifi network using your wifi connection manger and open the
browser at the following url

http://192.168.4.1

the browser will present a form to be filled

> 192.168.41 [3)

SmartPID Wi-Fi Configuration
SSID
Password:

Server IP Address:
184.106.153,149

Channel Id:
0
AP| Key:

Local Server Port:

80

Serial Baud Rate:
57600

the value that are needed are
1. SSID of the Wi-Fi network to connected
2. PWD of the wifi network

3. Server IP address is the thingspeak server 184.106.153.149

2|
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4. Channel ID is the value associated to the channel during the thingspeak setup
5. APIKEY is the user API KEY
6. Serial baud rate is the communication speed between Wi-Fi module and the controller

once you have saved the value the smartPID reboot and the next steps are same as for the

configuration via smartphone

£l
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4 Arduino configuration

SmartPID platform is 100% compatible with the arduino ecosystem since SmartPID processor is
the SAMD21G (arm cortex M0+) used in arduino zero and MKR1000 platform.

In order to program your SmartPID using the Arduino IDE it's necessary to install some
components and drivers.

4.1 Windows USB driver installation — virtual com

In order to install the USB driver and create a virtual seril com you need to follow below steps

After plugging the board in, Windows will try - and fail - to search the Internet for drivers. Click the
button below link to download the driver.

DOWNLOAD THE SAMD21 WINDOWS DRIVERS

1.After downloading copy down the location of the araman.inf files.
2.0pen your Device Manager

eIn Windows 8 or 10, simply search for "Device Manager" and select the Windows
app
eSee Window's resources for Windows 7.
o(Start > Run > "devmgmt.msc", should work on almost any version of the 0S.)
3.In the Device Manager, expand the"Other devices" tree-- you should see an entry for

File Azione Visualizza 7
= FE HE & &S

4 %, arzaman-PC

a{[5, Altri dispositivi

----- L4 Dispositivo sconosciuto

[ |l SPC1000

b -y Computer

b -8 Controller audio, video e giochi

b g Controller IDE ATA/ATAPI

b ¥ Controller USB (Universal Serial Bus)
b M| Dispositivi di sistema

b ':’5 Human Interface Device (HID)

b ﬂ Mouse e altri dispositivi di puntamento
b 2} Processori

b ¥ Schede di rete

> B Schede video

- B Schermi

b .z Tastiere

b =y Unit disco

Screenshot: Navigating the Device Manager

4."Unknown Device",Right-click on SPC1000 and select Update Driver Software...

2 |
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5.Select Browse my computer for driver software. On the next screen

I\\:)I [l Aggiormnamento software driver - SPC1000

Specificare la modalita di ricerca del driver.

< Cerca automaticamente un driver aggiornato
Verra eseguita autornaticamente la ricerca nel computer e su Internet dei driver
pil aggiornati per il dispositive, a meno che questa funzionalitd non sia stata
disattivata nelle impostazioni di installazicne del dispositive.

= Cerca il software del driver nel computer
1l software del driver verra individuate e installate manualmente.

Screenshot: Browse your computer for the driver

6.Paste the directory location of your arzaman.inf and files into the search location. Then
hit "Next".

=
@ [l Aggiornamento software driver - SPC1000

Cerca driver nel computer

Specificare il percorso in cui cercare i driver:

artPID\Development\Francesco\SW\PHI deliverable\USB driver 2 iR Sfoglia...

[¥] Includi sottocartelle

Screenshot: Setting the driver location
7.Click "Install"when the next pop-up questions if you want to install the driver.

8. If you get any security warning please proceed with installation

£l
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[+7] Sicurezza di Windows B

Installare questo software di dispositivo?

Mome: SparkFun USB Driver

- Autore: Spark Fun Electronics Inc

Considera sempre attendibile il software Installa ] [ Mon installare ]
proveniente da "Spark Fun Electronics Inc”

fg' I::consigliabile installare solo driver provenienti da autori considerati attendibili. Come determinare guale software di

dispositive pud essere installato senza pericoli

Screenshot: security warning

9.The driver installation may take a moment, when it's done you should be greeted with a
"successfully updated your driver software" message!

W) [l Aggiornamento software driver - SparkFun SAMD21 Breakout (COME)

Il driver e stato aggiornato correttamente

Installazicne del driver completata per il dispositivo:

SparkFun SAMD21 Breakout

S

10.0nce the installation is completed you should see the serial com created

[ *l SUTILTUNET dudiu, Viaeu € gioor

.> g Controller IDE ATA/ATAPT

b e i Controller USB (Universal Serial Bus)

b M Dispositivi di sistema

b ﬂ;ﬁ Human Interface Device (HID)

b --B Mouse e altri dispositivi di puntamento
4.7 Porte (COM e LPT)

| .3 SparkFun SAMD21 Breakout (COME)
b D Processori

b - Schede di rete

» B Schede video

b - Schermi

b2 Tastiere

b Unita disco

EN
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4.2 MAC and Liux USB driver

Mac and Linux users shouldn’t need to download any drivers. The device should show up as a serial
port as soon as it’s plugged in to your computer.

4.3  Setting up Arduino IDE

SAMD21 MCU is fully supordet by Arduino IDE you just need to add ARM Cortex-M0+-support to
your Arduino IDE. This page will list every step required for getting SmartPID SAMD21 controller
support into your Arduino IDE.

Update Arduino! This setup requires at least Arduino version 1.6.4 or later. We've tested it on IDE
1.6.13 . If you're running an older version of Arduino, consider visiting arduino.cc to get the latest,
greatest release.

First, you'll need to install a variety of tools, including low-level ARM Cortex libraries full of generic
code, arm-gcc to compile your code, and bossa to upload over the bootloader. These tools come
packaged along with Arduino’s SAMD board definitions for the Arduino Zero.

To install the Arduino SAMD board definitions, navigate to your board manager (Tools > Board >
Boards Manager...), then find an entry for Arduino SAMD Boards (32-bits ARM Cortex-M0+). Select
it, and install the latest version (recently updated to 1.6.13)

r
Py
@l Gestore schede
Tipo :Tuth' v: Arduino SAMD Boards
Arduine SAMD Boards (22-bits ARM Cortex-M0+) by Arduino versione 1.6.11 INSTALLED e

Schede incluse in questo pacchetto:
Arduino/Genuino Zera, Arduino/Genuino MKR1000, Arduino MKRZero, Arduing MO, Arduino MO Pro, Arduino Tian, Adafruit Circuit
Playground Express.

Cnline help
Mare info
Seleziona una versi... w Installa Rimuawi

SparkFun SAMD Boards (dependency: Arduino SAMD Boards 1.6.9) by SparkFun Electronics versiones 1.2.0 INSTALLED
Schede incluse in guesto pacchetto:

SparkFun SAMDZ1 Mini Breakout, SparkFun SAMDZ1 Dev Breakout, SparkFun SDoF Razor IMU MO,

COnline help

More info

—

DO\;vnloading and installing the tools may take a couple minutes — arm-gcc in particular will take
the longest, it’s about 250MB unpacked.

Once installed, Arduino-blue “Installed” text should appear next to the SAMD boards list entry.

|




Now that your ARM tools are installed, one last bit of setup is required to add support for the
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SmartPID board definition. First, open your Arduino preferences (File > Preferences). Then find the
Additional Board Manager URLSs text box, and paste the below link in:

https://raw.githubusercontent.com/arzaman/smartPID/master/Driver/SPC1000/package_arzaman_index.json

Impaostazioni.. &

Impostazioni | Rete

Percorso della cartella degli sketch:

Ci\Users\arzaman'\Documents \Arduina Sfoglia
Lingua dell'editor: :Default di sistema - (richiede il riawvio di Arduina)

Dimensioni del font delleditor: 12

Scala dellinterfacda: Automatico | 100~ % (richiede il riavvio di Arduino)

Mastra un output dettagliato durante: compilazione [~ caricamento

Warning del compilatore: ‘Nessuno |

[ visualizza i numeri di linea

[] Abilita il ragaruppamento del codice

Verifica il codice dope il caricamento

[ Usa un editor esterno

Controlla aggiornamenti all'avvio

Aggiorna automaticamente l'estensione degli sketch durante il salvataggio (.pde -= .ino)

Salva durante la verifica o il caricamento

URL aggiuntive per il Gestore schede: |htq:ls:Hgithub.com,'arzaman,lmaru?Ibelob,’master,fDriverISPCJUUUJpad@ge_arzaman_index Jjson, file:,

Altre impostazioni possono essere modificate direttamente nel file
C:'\sers\arzamanAppData\Local\Arduino 15preferences. txt
{modificabile solo quando Arduino non & in esecuzione)

Then hit “OK”, and travel back to the Board Manager menu. You should (but probably won't) be able
to find a new entry for Arzaman SAMD Boards. If you don't see it, close the board manager and open

it again.

El
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@l Gestore schede P

Tipo |Fornita da terzi = | |Fifs 5 fus ncerca...

»

Windows 10 Iot Core by Microsoft.IoT
Schede incluse in questo pacchetto:
Windows 10 IoT Core.

Chnline help
More info

m

Arzaman SAMD Boards (dependency: Arduino SAMD Boards 1.6.11) by Arzaman
Schede incluse in questo pacchetto:

smartPID SPC1000.

More info

L

SparkFun AVR Boards by SparkFun Electronics
Schede incluse in questo pacchetto:

RedBoard, MakKey MaKey, Pro Micro, Fio v3, Qduino Mini, Digital Sandbox, Mega Pro, RedBot, Serial 7-segment Display.
ATmegal28RFAL Dev Board.

Chnline help
More info

-

Once you have installed the SmartPID - SPC100 bord defintion you should see two one entries in
your Tools > Board list: Select your SmartPID - SPC1000 Board.

Bl




RZAMA

SAMAKE ENGINES IoniC sefse®,

oluse “Arauing
sdutine TP _ENTES
ILE Seriead (PR

0% TInters

Ll

Loy

Lt &mcm

WTestloogl)

TAEN Buttzma "
s “R3M_Bux
"A=M_CIg
e <hdefruis_SES1304.h>
oled due b

e <Odglib.h>

*leg.n

. vag_BIT.0°
fincluse “Sensvr.ut

Heline SIC SN 50T 0
fdefine SPC_SMINCR 4
$define EPC_S NULLS 3

eatary sold MALESynetlaaplay (vale) 2

A vela vetup_dsd_d(vsid)

14 EnsckPorlaieSuorVar(vaid)y
19 BurTInaSetsE (v
veLg secupdrivers |y
rors setup@ezaerive.
*uLd mainBuateMachivel (vuaks

escers UBILID w001

r SmarzPID _122x39 1bit Bociz]l:

User Manual

.
Adsbeuk Ciovunt Pleygréund Egress
Ardareo MD P Brogrammemeng Pon
Ardaire MO Fog (Native USB Pont)
Srtane VO
Schiede defiong A0
Andeiro Yo
Ao Gemmo Una
Ardend DusmBanoce & Thetinie
Aidamo o
ArdeinoGensino Megs ar Megs 2300
Andano Mega 200
Ardaro Lecmants
AndmoiGensmo Moo
Ardeira Esphare
Ardetno Moy
Ardesto Etheet
Ardanc b
Artesso BT
LiyPat dedunc U
LiyPat dotuene
Ardaso P ar Bro M
Artane NG o sider
Ardase Rzbot Lol
Ardasse Rzbot Motar
oo G

Acrran SAN) (13 8 AR Corvar-t0s] ot |

-——
Spaafun SAND (32 s MM Cortae G+ | Daants

EN




lllllll

i/ “J ZAMAN User Manual
TTINY Soan ENGINES fond

5 Compiling and uploading sketch

Once you have install the SAMD core components and the SmartPID - SPC1000 board definition you
are ready to develop and compile your sketch as any ordinary arduino code.

In order to support some basic functions you need to install locally the library that are available on
github

https://github.com/arzaman/smartPID /tree /master/Libraries

To upload the binary file a special boot-loader has been developed based on Mass Storage device
(MSD) technology. The bootloader replace the SAM-BA original atmel bootloader

The binary file is NOT loaded via the serial interface uing BOSSA tool insuide the IDE butis simply
copy pasted in the smartPID board that is mapped as a USB memory drive [see chapter FW
upgrade]

Once you have complied successfully the sketch you can export the binary file in your sketch folder

@ sketch_feb0%a | Arduino 1.6.13 - .
File_Modifica (SPetch) Strumenti Aiuto

. Verifica / Compila Ctrl+R
Carica Ctrl+U

|
sketch_-feb Carica tramite un programmatore Ctrl+Maiusc+U

void setupd Esporta sketch compilato Ctrl+Alt+5
// put yg
Apri cartella delle sketch Ctrl+K
! #include libreria y
Aggiungi file...

veid loop().
// put your main code here, to run repeatedly:

Than simply copy-paste the <sketch name>.bin file in the USB memory drive and than safely
remove the drive and reboot the controller

El
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6 Firmware upgrade

The firmware upgrade can be performed very easily using the MSD mass storage device
bootloader technology that allow you to “copy paste” the binary executable file in the smartPID
controller connected via USB and mapped as a USB memory

~ SmartPID (E)
-

Opzioni generali

} Apri cartella per visualizzare i file
utilizzando Esplora risorse

To upgrade FW you DON'T need any driver or SW installation, just simply follow below steps
Programming an application via the bootloader

1. power up the board while keeping the S/S button pressed: the OLED display will be lit with
a solid white color

2. connect the board to a USB port, it will appear as a mass storage device and the OLED
display will alternate between a black and a white screen

3. remove the FLASH.BIN file present in the mass storage device
4. copy the your executable .bin file of your application to the mass storage device
5. safely remove the USB mass storage device from the PC

6. power-cycle the board and reboot

El
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7 Factory reset

If you need restoring application settings to factory default settings (internal EEPROM erase) you
perform via the bootloader following operation

power up the board while keeping the DOWN button pressed: the OLED display will report the
"Init EEPROM" message indicating that application settings have been reset to factory defaults;
after a few seconds, the application will start with default settings
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