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1. Install Atmel Studio
1.1 Download Atmel Studio

Visit http://www.atmel.com and find the Atmel Studio download to install Atmel Studio. Atmel Studio is

based on Microsoft Visual Studio therefore it supports Windows system only.

o hitp/wniatmel.com/tools/ ATMELSTUDIOsp:. P = & | Atmel Studio

@ Microciir Atmel

- Products Applications Technologies Support About Buy

worldwide ~Communities myatmel Logln Cart ~

Microcontrollers
AVR 8- and 32-bit MCUs
+32-bit AVR UC3 MCUs Atmel Studio
AVR XMEGA MCUs
MeguAVR MCUs

Home > Products > Microcontrofiers > AVR 8- and 32-bit MCUs > 32-bit AVR UC2 MCUs

e T e Dk P Related Tools
Battery Management MCUs
Automotive AVR MCUs

SMART ARM-based MCUS

8051 Architecture
Touch Solutions
Automative

Wireless Connectivity

St Efergy » Start Now 5
Hatony » Contact Sales M
Drivers and Sensors

Security ICs = Request Samples F:
Programmable Logic Bt bie Haven: 2
Analog

Rad Hard

Digital Broadcast

Microcontroller Selector

s Atmel Gallery, an online apps store that you ta
vironment with plug-in Ioped by Atmel as well as
and embedded software vendors. Atmel Studio 7 can aiso able

Please check minimum system requirements for Atmel Studio and view the readme first before use
Atmel Studio.

Test the installation. Click the Atmel Studio icon will start it and Discover Atmel Studio screen will

appear. Now you have Atmel Studio (IDE), Atmel Software Framework and Atmel Toolchains

correctly installed.

EJ stertpage - armelstudio Standard Mode I Quic Launch (Ciri-Q) P
file Edt View Project Debug Jook Help

Discover Atmel Studio

Getting started with Atmel Studio
Getting started with AVR development
Open Atmel Start Configurator
Download Atmel Studio Extensions

Download documentation

Announcements

LEGO + IoT = Brixo
These LEGO-compatible blocks are embedded with sensors and Blustooth so that you can build phone-centrolled projects.
o Showfeeds

Keep page open after project load
o Show page on startup

Turning a McDonalda€™s Happy Meal toy into a keyboard mouse adaptor
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1.2 Install Artila Example Program, FreeRTOS, IwlP and Device Driver
Visit http://www.artila.com and find the Resource button of the product page that you are interested and
click and download the library for development. Make sure your products use Atmel Cortex M4 CPU

before use Atmel Studio.

.

@'\J'| » Computer » DATA(D:) » FreeRTOS » RIO-2015PG » 2|
Organize » Include in library + Share with = MNew folder FEEEE S| @
\ ’ t ifi Size
b Fanis Name Date modified Type Size
Bl Desktop Doc 6 3:26 PM File folder
4§ Downloads Examples 28 PM File folder
5 Recent Places FactoryTest File folder
| Kernel File folder
s Libraries Produce File folder
[Z| Documents Utils 5/5/2016 3: File folder
}‘ Music
|| Pictures E
B Videos

% Homegroup

o Computer
F-. Acer {C)
a DATA (D)
Eclipse
. FreeRTOS
User Guide

. Users

& items




Atmel Studio IDE for RIO-2014PG User Guide

2. Start Compiling Example Program

Find the Atmel Studio Solution File and click it will start the Atmel Studio and load the environment files

and C source file user_main.c.

' T s =T
@'F\H || « FreeRTOS » RIO-2015PG » Examples » EOL TCPServer » ' ] = o
= . ——— ————
Organize » Include in library = Share with = Mew folder il @
S Eavorites MName Date modified Type Size
B Desktop | RIO-2015 5/5/2016 3:52 PM File folder
& Downloads m RIQ-2015 T/16/20152:10 AM  ATMEL Studio 7.0 ... 1KB
| Recent Places - - -
- Type: ATMEL Studio 7.0 Solution File
Size: 893 bytes
4 Libraries Date modified: 7/16/2015 9:10 AM
'E] Documents
& Music
[ Pictures =
2 Videos
* Homegroup
1™ Corputer
E‘—" Acer (T
w DATA (D)
Eclipse
. FreeRTOS
User Guide
. Users
) 2 items
|
|
The user_main.c is the application source file in C and It is located at:
\Example\EO1_TCPServer\RIO-2014\src.
Standard Mode P Quick Launch (Ctri+Q) P o B X

B3 mio-205 - Atmelstudio
file Edit View Project Buid Debug Jook Help
CHMWP| XA

user_maing # X

o GMATSEMMEIGE T NoTool _ bbb

3 user_main.c -

@le-d@ &"

Finclude "ethernet.h”
#include "status. -h" alution Explores (Ctri= O -
#include “conf_uert_serial.h (& Selution ‘RIC-2015' {1 praject)
#include "uart b =
#include "stdic_serial.h® . angiia

b Dependencies

#include "te.h”
" Output Files

#include "sysclk.h” b Libraries
#include 4 By
sinclude b 3 ASF

3 b [ config
#include > BE netwark
#include & aikh
#include i

c| user main.c

#include "
static wint3 ¢ AppVersion[] = "V1.601 #";
“lvoid user_main(void)

struct netconn *conn, *newconn;
err_t err;

struct netbuf *buf;

void *data;

ul6 ¢ len;

printf("E81 TCP echo server %s(¥s ¥s)\r\n", AppVersion, _DATE_, _ TIME_);
conn = netcann_new(NETCONN_TCP) ;

if (conn == WULL) {
printf("netconn_new failed:¥s\r\n", lwip_strerr(err));

}
neteonn bind(conn, NULL, 4801);
VAVi. VAQ. Notifi.. [Eat

Errorlist Tesklist Output

Ready €h1
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Use Build Example option to make the application firmware which is named as Example.aff and is
located at \Example\EO1_TCPServer\RIO-2014\Release.

B3 mio-205 - Atmelstudio Standard Mode | ¥ Quick Launch (Ctri+Q) P o & x
File Edit View Project Buld Debug ook Help
RN YA e -0 ' Relesse Ll o GMATSAMMEIGE T NoTool - bbb |60 & @ 0 & |Hex -
+ user_main.c M= B D:\FreeRTOS\RIO-2015PG\Examples\E01_TCPServer\RIO-2015\src\uses_main.c = "
-3
Finclude "wart_serial. Alo-a@ F
sinclude “stdio_serial.h” Search Solution Explorer (Ctri @ -
e (@) Solution 'RIO-2015' {1 project)
#include " 4 [bample
#include "lwip, b 4 Dependencies
#include "lwip/tepip.h” . Output Files
b s Libraries
sinclude illr =
#include b 3 ASF
#include
b [ confi
#include "L 4 j nﬂwgrk
n] asth

static wintg t AppVersion[] = “vi.ee1 #*;
= €l user_main.c

ETL T T LT - A 8
Output
Show output from:  Build - | &% | X%

m -f Makefile
need headerblock 5 curr num 2
add block number change to 375 for larger space
bodyblocknum 617 header num 5
header8locklum 5
headerten:649, padlen=384
Done executing task “Exec”.
Done building target “PostBuildEvent" in project “Example.cproj”.
Target "Buila” in fil \Program Files (x86)\Atmel\Studio\7.8\Vs\Avr.common.targets” from project "D:\FreeRTOS\RIO-2015PG\Exanples\E01_TCPSarver\RIO-2015\Exampl
Done building target "Build® in project "Example.cproi®.
Done building project “Example.cproj®

Build succeeded.
= Build: 1 succeeded or Up-to-date, @ failed, @ skipped =

VAVi. VAO. Notifi. ECi
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3. Install Manager Utility Software

Find the Manager installation software at \RIO-2014\Utils\Manager.

utility to your windows.

Search device.

[Search Device

Click the search icon to discover the devices.

K

Click it and install the Manager

Make sure to use Administrator account to run the Manager.

No Device Mame  Model Name  IP

MAL

1| Matsod MATRIXS04 1021681133
1192.168.1.10

|00-13-48-02-74-FE

AR -00-00-FC

| 00-13-48-FF-FF-FB
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Click the device to configure its settings.

4, Configure Device: 00-13-46-00-00-FC o]
—  a | | Basic Settings [Aaqar.ch 0ptions| l
ﬁ Item Value
| Upgrade | | |Information |
| —— || Firmware Version KNL V1015
@ Model Name |RIO-2014
AC 100-13-48-00-00-FC
Reboot ||/ gasic Settings | |
CJ Device Name |RIO-2015 I
Defauit | | {L2n Settings. : :
Settings ‘ IP Configure Static | il
1P Address |192.168.1.110
o
- Netmask | 255.255.255.0
- Gateway |0000
Disconnect
|
UI i"_‘ Change Password ] |'4;_, Save to Device |
NES = = —

Before upload, a double check window will appear to ensure the kernel version is the right one to

upload.
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@ Message

e

Continue to upgrade 7

ERAW W 1006

Lok |

Cancel |

Once completed, the device will reboot.

@ Message

Device rebooting now

Connecting the Serial Console.

=  Serial console is settings is 115200, N81, ANSI (Terminal type).

=  The serial console shows system and debug message.

=  User can show the debug message by using printf() function.

RealTerm: Serial Capture Program 2.0.0.70

[Etarting. .. 0L
55 .aa.00.80 us

61.74.6c. 210k

[LOG]1:Clock:12008B0BGAHz (rLr
[LOG1:MAC:AA:13:48 :00: 8@ = FClrLr
[LOG]:find valid address 10
[LOGI:1ink:z1, 10kl
[LOGI:IP:192.168.1.1180!F
iﬂi ICP echo server Ul.B881

[LOGI:KNL U1.812 H{Nov 14 2015 19:57:=28>0lF

#<(Nov 14 2815 20:38:58>0lF

Display Port | Capture | Pins | Send | EchoPort| 120 | 1202 | 120Misc | Miso | An| Clear| Freeze| 7|
— Status
Baud |'|'|52DD = |Port |4 | |Dpen _EE',_'J 2 _ | Connected
| R=D {2
5 ; ; Software Flow Contral —
Farity Data Bitz - Stop Bits i i | THED[3)
* More i 2 hits & 1 bit (~ 2hits RERE o Lher: |___ |CT5 (8)
G S - ; ; —
~ E:_En "‘_ 7 bits Hardware Flow Contral .l Transmit 3off Char: |-IS _|DED (1)
ik (" Bhits | | & Mone (" RTS/CTS . _|DSR(B)
¢ Space | © Gbits ||  DTR/DSR( RS4851ts Pl | Ring (9]
: v Telnet | BREAK
| Emor
Char Count:516 CP%0 Port: 4 115200 8M1 Mon

You can use ActiveX automation to control me!
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4. Example

4.1 Example 1 E0O1_TCPServer Demostrates the TCP Eche Server Application

Once power up, loader will boot and load FreeRTOS and performed system initialization.

* RealTerm: Serial Capture Program 2.0.0.70 | =R ‘E&ql
| CpLF

-aa.f8.88 vs 61.74.6c 210F
[LOGI:KNL U1.812 #<{MNov 14 2815 19:=57:28>0lf
[LOG]1:Clock:12008B0BGAHz (rLr
[LOG1:MAC:BB:13:48:80:88:FCGlil
[LOG]:find valid address:
[LOGI:1ink:z1, 10l
[LOGI:IP:192.168.1.1180!F

iﬂi ICP echo server Ul.881 #{(Nov 14 2815 20:38:58>LF

Display  Port | Capture | Pins | Send | EchoPort| 120 | 1202 | 120Misc | Miso | An| Clear| Freeze| 7|
— “Status
Baud |'|'|52DD = |Fort |4 =| |Open _EE',_'J 2 _ | Connected
| AD [2)
5 ; ; Software Flow Contral i —
Parity Data Bitzy ~Stop Bits [ Beoaiag 7 I THED 3
@ None | @ ghits| | @ 1ht € 2bis osaeal i Cher | ICT5 @)
¢ - - . =
e E\c-'lgn " 7bis | ~Hardware Flaw Contral .,_ Transmit 3off Char: |-IS _|DED (1)
& Mak | O Bbits| | @ Mone ¢ RTS/CTS Wirsorh s _|DSR(R)
¢ Space | © Gbits ||  DTR/DSR( RS4851ts Pl | Ring (9]
: (v Telnet _ | BREAK
| Emor
You can use Active) automation to control me! . Char Count:516 . CP%0 Port: 4 115200 8M1 Non

The application C program, user_main() is a single-tasking program and it will run endless e.g. for (;;) or

while(1) and cannot return any value i.e. void user_main(void).

Bl mo-2015 - stmetstudio Standard Mode ¥ e P - & x
File Edit View Project Build Debug Took Help
LSl B B[ SE Az | R M 0 Relesse - o GMATSAMEIGE T NoTool _ bbb ¢ 2 on | He o

user_main.c # X

@D e-Fdm L
@ Solution 'RIC-2015 {1 project)
4 [y Bxample

b = Dependencies

#include "
sinclude "

b [ config
b 3 network
) asth

user_main.c

static wints_t AppVersion[] = "Vi.ee1 #";
_main(void)

n *conn, *newconn;

n", AppVersion, _DATE_, _ TIME_);

netcenn bind(conn, NULL, 4001);

Errorlist Tasklist Output

Ready

Once complete building the Example project, Example.aff will be generated to:
Example\EO1_TCPServer\RIO-2014\Release.
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4.2 Example 04 Web DIO (\RIO-2014\Examples\E04_Web_DIO)

This example demonstrates how to write a Web browser to control digital I/O. User can write a
web_ajax.c program to talk to the Web page Javascript (JQuery). The demo web page is located at
\Examples\EO4_WebDIO\WEB\01. Users need to use Manager Utility to convert the Web page

source to binary *.anf to update to the web server of RIO-2014PG.

The default Web port is 5003 and it can be changed by the advanced options of Manager.

— || Basic settingsﬁAdvanced Options !

I Ttem WValue =
PO coscrcrsengs |
== 1 |Enable |Enable =
@' Listen Port 5003
i R;bocat [dle Timeout sec 1
| Alive Timeout sec 0
|| 0 TCP Command Settings |
Default Enable Enable *
Settings | | | Listen Port 5001
T Idle Timeout sec 15 =
"‘- A!ive Timeout. s?c . 300
Disconnect Fotmiic it Shtgs
[0] IP Address 0.00.0
[0] Netmask 0.0.00
| 1] 1P Address 0.0.0.0
1] Netmask 0000
|[2] 1P Address 0.0.0.0
[2] Netmask 0.0.0.0
DHCP Options
LinkDown Renew sec 0 m
!. Continue Discover lﬂ.FF |'|_"
< Change Password ‘ <. Saveto Device |
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Click the HTML button on the menu of Manager

Mo - Device_Name Model MName P MAL
1 | Matrix50d MATRING04 1892.168.1.133 00-13-48-02-74-FE

(o204 |192368.1110 00-13-48-00-00-FC

| RIO-2004 RIC-2014 192.168.1.10 | 00-13-48-FF-FF-FB

Save all Web page related files e.g. html, css, js to a folder and use convert function to covert the

Source directory to output file with extension of .anf

[ = Convert web data [
Convert Upload
Base Address: Ox4A0000 Target device
Source directory: IP Address; 192.168.1.110
s\EO4_Web_DIO\WEB\O1 | Browse.. [ MAC: 00-13-48-00-00-FC
————t
i
Qutput .anf file: .anf file:
b_DIO\WEB\mnt_ctrianf | Browse.. D:\FreeRTOS\RIO-2014PG

r
Convert Upload

Then use Upload function to upload the web file to RIO-2014PG

+10 -
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Open http://192.168.1.110:5003.

[3 /0 Monitoring / Cantrol X

€ > C f [[71921681110:5003

I/0 Monitoring / Control

Monitoring

DIT @ pI2 @ DI3
Control

Dot @ Doz @

HIGH
LOW

DI4

Open Web developer tool that can show you how the AJAX works.

€« C A [)192168.1.110:5003

g
]

I/0 Monitoring / Control

Monitoring

DIL @ D2 @ DI @
Control

por @ Doz @

HIGH
LOW

DI4

Elements Console Sources Network Timeline %

& ol
® 0 ™Yy
[ Filte () Hide data URLs

@ XHR JS (S5 Img Media Font Doc WS Manifest Other

D Preserve log [T Disable cache

View:

10000 ms 20000 ms 30000 ms

Mame Stat... | Typ.. | Initiator | Size

| | DEE_=1463035207983 200 whr  jquery-.. 195. Sms|
|| bO?_=1463035207984 200 xbr |jguery-. 141, Sms
| | Drz_=1463035207985 200 xhr  jouery-.. 195. 4ms
] DO?2_=1463035207986 200 xbr | jquery-.. 141. 37..
| | DI2_=1463035207987 2000 xhr jquery-.. 195. Sms
|| pO?_=1463035207988 200 xhr | jguery-.. 141. 4ms
|| D?_=1463035207989 200 xhr . dms
| | DO?_=1463035207990 200 | xhe W Ams
| | D2_=1463035207991 200 xhr . Bms
| | DO?_=1463035207592 200 xbr | jquery-.. 141. 4ms
|| DOSet?DO1=L&_=1463035207993 200 xhr w 4ms
|| DI2_=1463035207994 200 xbr . dms
|| DO?_=14630352079%5 200 whr jguery-.. 141. 4ms
|| DOSet?DO2=L8& =1463035207996 200 | «hr  jguery-.. 141. 4ms
| | Drz_=1463035207997 200 «hr jguery-.. 195. 4ms
|| DO?_=1463035207998 200 xhr | jouery-.. 141. 4ms
| | br_=1463035207999 200 xhr  jquery-. 195. 4ms
; DO7_=1463035208000 200 xbr | jquery-.. 141, 4dms

24 requests | 3.9 KB transferred

Time [Timeline — Start Time|

No throttling

40000 ms

11 .
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5. Enter bootloader

In case to firmware bug which hangsRIO-2014PG, user can enter the bootloader mode by using serial
console, reboot the RIO-2014PG and right after system booting, key “@” (Shift+2) to enter the

bootloader function. Then you can use serial console to update the firmware of RIO-2014PG

£P COM4 - PuTTY (ol

« 12«
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