Ethernet w/ MicroSD add-on for Arduino Nano

ltem# ARSH-0053

Made in USA

Overview :

This add-on module allows you to connect the Arduino Nano to the internet. You get all of the
benefits of using the Arduino Nano. This includes breadboard friendliness for quick prototyping.
It is fully assembled with long pin headers so you don’t need to purchase and solder the
headers separately. You're ready to go out of the box. Yes, you get the same stackable benefits
as the Arduino shields and can run the same code. Its small size of 3.7"x1.0” makes easy to

hide or fit in a small project box.

It is based on the Wiznet W5100 Ethernet chip which provids a network (IP) stack capable of
both TCP and UDP. The ETHERNET-4NANO supports up to four simultaneous socket
connections. Use theEthernet library to write sketches which connect to the internet using the

add-on module.

The ETHERNET-4NANO connects to an Arduino Nano using female long wire-wrap headers
which extend through the board for the breadboard connections. This keeps the pin layout

intact and allows another add-on module to be stacked on top or bottom.


http://www.gravitech.us/arna30wiatp.html�
http://arduino.cc/en/Reference/Ethernet�
http://arduino.cc/en/Main/ArduinoBoardNano�

The Micro-SD card slot can be used to store files for serving over a network. It is compatible
with the Ethernet library for the Arduino 0019 and later. The SD card library is not yet included in
the standard Arduino distribution, but the sdfatlib by Bill Greiman works well. See the tutorial

from Adafruit Industries for instructions on the Ethernet shield which is compatible with the

ETHERNET-4NANO module (thanks Limor!).

Also included a reset controller, to ensure that the W5100 Ethernet module is properly reset on

power-up.

The Arduino Nano communicates with both the W5100 and MicroSD card using the SPI bus.
This is on digital pins 11, 12, and 13 on the Nano. Pin 10 is used to select the W5100 and pin 4
is used for the MicroSD card. These pins cannot be used for General Purpose

Input/Output(GPIO).

Note : that because the W5100 and MicroSD card share the SPI bus, only one can be
active at a time. If you are using both peripherals in your program, this should be taken
care of by the corresponding libraries. If you\'re not using one of the peripherals in your
program, however, you\'ll need to explicitly deselect it. To do this with the MicroSD card,
set pin 4 as an output and write a high to it. For the W5100, set digital pin 10 as a high
output.

The ETHERNET-4NANO provides a standard RJ45 ethernet jack.

The reset button on the Nano resets both the W5100 and the Arduino Nano.
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Specifications :

* Embedded Server/Client

* Under voltage reset

* MicroSD for storage

* 4 mounting holes for standalone application
* Breadboard friendly, small size 3.7"x1.0”

* Many status LEDs for troubleshooting

» Long header pins for stackability
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Ethernet.h & SD.h Library
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Ethernet class Server class
- begin() - Server
- locallP() - EthernetServer()
- maintain() - begin()
IPAddress class - available()
- IPAddress() - write()
- print()

- printn()


http://arduino.cc/en/Reference/EthernetBegin
http://arduino.cc/en/Reference/EthernetLocalIP
http://arduino.cc/en/Reference/EthernetMaintain
http://arduino.cc/en/Reference/EthernetIPAddress
http://arduino.cc/en/Reference/ServerConstructor
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Client class

Client

EthernetClient()
if (EthernetClient)

connected()
connect()
write()
print()
println()
available()
read()
flush()
stop()

EthernetUDP class

begin()

read()

write()
beginPacket()
endPacket()
parsePacket()
available()
stop()
remotelP()

remotePort()

SD class

begin()
exists()
mkdir()
open()
remove()
rmdir()

File class

available()
close()
flush()
peek()
position()
print()
println()
seek()

size()

read()
write()
isDirectory()
openNextFile()

rewindDirectory()


http://arduino.cc/en/Reference/ClientConstructor
http://arduino.cc/en/Reference/EthernetClient
http://arduino.cc/en/Reference/IfEthernetClient
http://arduino.cc/en/Reference/ClientConnected
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http://arduino.cc/en/Reference/ClientRead
http://arduino.cc/en/Reference/ClientFlush
http://arduino.cc/en/Reference/ClientStop
http://arduino.cc/en/Reference/EthernetUDPBegin
http://arduino.cc/en/Reference/EthernetUDPRead
http://arduino.cc/en/Reference/EthernetUDPWrite
http://arduino.cc/en/Reference/EthernetUDPBeginPacket
http://arduino.cc/en/Reference/EthernetUDPEndPacket
http://arduino.cc/en/Reference/EthernetUDPParsePacket
http://arduino.cc/en/Reference/EthernetUDPAvailable
http://arduino.cc/en/Reference/EthernetUDPStop
http://arduino.cc/en/Reference/SDbegin
http://arduino.cc/en/Reference/SDexists
http://arduino.cc/en/Reference/SDmkdir
http://arduino.cc/en/Reference/SDopen
http://arduino.cc/en/Reference/SDremove
http://arduino.cc/en/Reference/SDrmdir
http://arduino.cc/en/Reference/FileAvailable
http://arduino.cc/en/Reference/FileClose
http://arduino.cc/en/Reference/FileFlush
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http://arduino.cc/en/Reference/FilePosition
http://arduino.cc/en/Reference/FilePrint
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http://arduino.cc/en/Reference/FileIsDirectory
http://arduino.cc/en/Reference/FileOpenNextFile
http://arduino.cc/en/Reference/FileRewindDirectory

Ethernet.begin()

& <

AIALLAISALUBIAU

Ethernet.begin(mac)

Ethernet.begin(mac,

in)
Ethernet.beginimac, ip, dns)
Ethernet.begin(mac, ip, dns, gateway)

Ethernet.begin(mac, ip, dns, gateway, subnet)

Mac : array of 6 bytes -> MAC address from Ethernet shield
**yaei9s): shield Inai99edl mac address sticker 3171%87 shield sn1lyas19509
Ip : array of 4 bytes -> the IP address of the device

Dns : array of 4 byte -> the IP address of the DNS server

Gateway : array of 4 bytes  -> the IP address of the network

Subnet : array of 4 bytes -> the subnet mask of the network

The DHCP version of this function
true - 1ouse DHCP d15q

~false : \¥oure DHCP d1q

byte mac[] = { OxDE, OXAD, OxBE, OxEF, OxFE, OxED };
IPAddress ip(192,168,0,177);
Ethernet.begin(mac, ip);

296965 microseconds



Ethernet.locallP()

SuA" IP address 1A router

Ethernet.locallP()

None

IPAddress : IPAddress Object

/750an Talalusiuwdsvune IPAddress
IPAddress isShow;
isShow = Ethernet.locallP();

Serial.print(isShow);

53 microseconds



Fthernet.maintain()

Uni gunsalaglasu IP address 11910 DHCP 92a3auils mnlasu IP address 910 DHCP
\laseanisld address #i9 e Ethernet.maintain() agligunsalfesva IP address laanA3e usiay

195U 1P address laiuegiunis config server ¥aeAns 81937 1P 1A vi3e IP Tval w3e luldlay
Ethernet.maintain()

None

- 0 : nothing happened
- 1 :renew failed
: renew success

: rebind fail

1
A=Y W N

: rebind success

Byte error = Ethernet.maintain();

8 microseconds



IPAddress()

Usen@an IP address @unsausenialenig local wag remote address

IPAddress(address)

address : 4 bytes -> A1 IP address

None

- IPAddress subcat(192,168,1,64);
- IPAddress littlePS(0xC0,0xA8,0x01,0x70);

5 microseconds



FthernetServer()

519 server flavmossuAmann port firfmun
Server(port)

Port : int -> Amesaiilalisesuan

None

- EthernetServer server = EthernetServer(23);

- EthernetServer server(23);

4 microseconds



begin()
Description
&l server iFusuAnfignasan
Syntax
o2'7"'§Jsen/er.begin()
Parameters
None
Returns
None
Example
EthernetServer serverl = EthernetServer(23);
serverl.begin();
Average time Usage

138 microseconds



available()

WA server 13l data wianazeuvisell a1iavld Client Object ndusn
#@server.available()

None

Client Object : client ﬁlﬁ%u%zgﬂisﬁﬂﬁl Client.read() ®neiatly
EthernetClient client = serverl.available();

232 microseconds



write()
Description

TBoudoyaadlu client fidousofuidniing Joyalufiil andunsdsves series of bytes
Syntax

Foserver.write(val)

#aserver.vvrite(buf, len)

Parameters
Val : byte or char -> d9A1 1 byte
Buf : array of (byte or char) -> array ﬁLﬁU‘ﬁayjaﬁ%ﬁﬂ
Len :int -> ANUYNIVBY array
Returns

- Byte : 97U2UYBS byte ﬁgm%u
Example
server.write(client.read());
Average time Usage

220 microseconds



print()

Print Atavld client Manuaaausany server

| gaeut/asiuavitiy ASCll character

Foserver. print(data)

#aserver.print(data, BASE)

Data : char, byte, int, long, or string -> %@Qaﬁ% print
BASE : string -> gmmauamﬁ% print Fam151971 1

Angadi 1
Input Description
BIN Print Laug1u 2
OCT Print tavg1u 8
DEC Print tavg1u 10
HEX Print ta¥g1u 16

Byte : 9147UVDY byte Nigniliguy
Y

EthernetServer server1(23);

Serverl.print(thisChar);

221 microseconds




printtn()

Print ALavLasduUsTinuuld client auadaumany server

| gaeut/asinavitiy ASCIl character

Foserver. println()
Foserver. printin(data)

#@server.println(data, BASE)

Data : char, byte, int, long, or string -> Gﬁayja‘ﬁ'% print
BASE : string -> §1U¥0LAYTNAY print Fans1aTl 2

51971 2
Input Description
BIN Print Laug1u 2
OCT Print Lavgu 8
DEC Print Lavgu 10
HEX Print 1a931U 16

- Byte : 99U2UYBY byte lanlUU
Y

EthernetServer server1(23);

Serverl.println();

658 microseconds




EthermnetClient()
Description

Usznieduds d1msu client
Syntax

EthernetClient()
Parameters

None
Returns

None
Example

EthernetClient client;
Average time Usage

7 microseconds



If(client)

< ! . v G| 1
WA client wiauvse

If(“z‘?’iadient)
While(szdféd/'ent)

Client : EthernetClient Object -> o clientflazida
- Bool : returns true if the specified client is available.

while(lclient){

; /7 wait until there is a client connected to proceed

4 microseconds



Connected()
Description
M3I388U client connect ag3iUan
sy ndaditoyaniesluldgueglu client v5dod) clientiy sudousoog
Syntax
o2'7"'adiem‘.connected()
Parameters
None
Returns
- Bool : true if the client is connected, false if not.
Example
if (Iclient.connected())
{ Serial.print”yeah”);
Average time Usage

4 microseconds



Connect()

Description
Sunsydeusalufl IP address uag port
“yneiesaenitiu URL Ala

Syntax
Faclient.connect()
'Z%dient.connect(ip, port)
#ac(ient.connect(URl_, port)

Parameters

P :array of 4 bytes -> IP 7i client weneuRzidouss

URL : String -> URL 989 website
Port : int -> port 7i client azdoulum
Returns

- True : if the connection success

- False :if not
Example
client.connect(server, 80),
Average time Usage

1254 microseconds



Write()
Description
Foutoualuls server i clientiifinsioag
***7/71/7847/1@757’@4% series of bytes
Syntax
Faclient.write(val)

#aclient.vvrite(buf, len)

Parameters
val: byte or char -> d9A1 1 byte
buf: array of (byte or char)  -> array ﬁLﬁUGﬁagaﬁ%ﬁﬂ
len: int -> A3NUYNIVDN array
Returns

- Byte : 97U2UYBY byte ﬁgm%sm
Example
Clientl.write(‘a’);
Average time Usage

8 microseconds



print()

Print fLavldserver 7 clientﬁL%am\'aaq

| gaeut/asinavitiy ASCIl character

Faclient. print(data)
?#adient.print(data, BASE)

Data : char, byte, int, long, or string -> %@Qaﬁ% print
BASE : string -> gmmauamﬁ% print Fap151971 3

A3l 3
Input Description
BIN Print Laug1u 2
OCT Print 16231u 8
DEC Print tavg1u 10
HEX Print Lavg1u 16

Byte : 917UV byte ﬁgm%u
client1.print(thisChar);

144 microseconds




printtn()

Print fwauuazuussvialuld server 11 client filiousiost

| gaeut/asinavitiy ASCIl character

#@client.printtn()
?’fadient.printtn(data)
#@cl/ent.printtn(data, BASE)

data: char, byte, int, long, or string -> 6&7@336‘171'% print
BASE : string -> gmma«mﬁ% print Fam5197l 4

5147 4
Input Description
BIN Print Laug1u 2
OCT Print Lavgu 8
DEC Print Lavgu 10
HEX Print 1a931U 16

- Byte : 99U2UYBY byte lanlUU
Y

EthernetServer server1(23);

Client1.println();

157 microseconds




Available()
Description
WIASIUI bytes Tianunsasiule
e - iumdnaudeyaideuld client lng server iiudousioag
Syntax
ﬁaclient.available()
Parameters
None
Returns
Int : $1UIUBI bytes Tindousu
Example
Int j = clientl.available(),
Average time Usage

4 microseconds



Read()
Description

g1uAn byte dalUfSUNN91n server 71 client 1owsiong
Syntax

Faclient.read()
Parameters

None
Returns

- Byte: o1fian

Example

char ¢ = client.read();
Average time Usage

48 microseconds



Flush()
Description
\ndesanmignidenld client 1usdiligneu
Syntax
Faclient flush()
Parameters
None
Returns
None
Example
Client1.flush();
Average time Usage

4 microseconds



Stop()
Description
vgansidousolUfl server
Syntax
?écUentstopO
Parameters
None
Returns
None
Example
Client1.stop();
Average time Usage

4 microseconds



Begin()
i5un1slden Ethernet UDP uag network
?@UDP.begin(localPort);
localPort : int -> Wunesnlt ethernetUDP ADYN
None

#include <EthernetUdp.h>
EthernetUDP Udp;
Udp.begin(localPort);

6 microseconds



Read()
Description
WIASIUI bytes Tianunsasiule
e - iumdnaudeyaideuld client lng server iiudousioag
Syntax
77’/aUDP.read();
?#EJUDP.read(packetBuffer, MaxSize);
Parameters
packetBuffer : char -> fifiudises Joyawin
Maxsize int > mmmﬁim@ﬁqmm buffer
Returns
- Char : character Tu buffer
Example
Char ¢ = Udp.read(packetBuffer,UDP_TX PACKET MAX_ SIZE);
Average time Usage

7 microseconds



Write()

WA bytes Aanunsneula

“ognee) « Wuanduiudeyanideuld client lae server fulousaag

%UDP.write(message);

°2'7‘/61UDP.vvri’te(buﬂfer, size);

Message : char -> fdnusiazeaniy
Buffer : array of (byte or char) -> array fiagdseanly auin 80n

Size int -> YUINUDN array
- Int: 97UIUVDY bytes fidsluiseuon
Udp.write("hello");

126 microseconds



beginPacket()

SUNNSLYaUABLNBLY8YW UDP data 14 remote connection

77’/EJUDP.beginPacket(remotelP, remotePort);

remotelP : 4 bytes -> IP address of the remote connection
remotePort  :int -> port of the remote connection
None

Udp.beginPacket(Udp.remotelP(), Udp.remotePort());

80 microseconds



endPacket()
Description
AoasenldnaIn1sliguteyalv remote connection
Syntax
FoUDP.endPacket()
Parameters
None
Returns
None
Example
Udp.endPacket();
Average time Usage

4 microseconds



parsePacket()
Description
M32988UI13 UDP packet wisolilazuan au1nve9 packet
Syntax
#QUDP.parsePacket()
Parameters
None
Returns
- Int: Yu1nUe3 UDP packet
Example
int packetSize = Udp.parsePacket();
Average time Usage

39 microseconds



Available()
Description
furrd1uau byte fiannsasildann buffer (Foyamisud)
Syntax
FaUDP.available()
Parameters
None
Returns
- Int : $1u2u byte TinForazgnetu
Example
if(Udp.available())
{Serial.print(“oh yeah”);}
Average time Usage

4 microseconds



Stop()
Description

gAn1sLdonrery server Auningnsi UDP thanld
Syntax

ﬁaUDP.stop()
Parameters

None
Returns

None
Example

FaUDP stop();
Average time Usage

4 microseconds



remotelP()
Description

Fu@n IP address U89 remote connection
Syntax

FaUDP.remotelP()
Parameters

None
Returns

4 bytes : IP address of the remote connection
Example

IPAddress ipremote = Udp.remotelP();
Average time Usage

4 microseconds



remotePort()
Description
FuP port Y84 remote connection
Syntax
FaUDP.remotePort()
Parameters
None
Returns
- Int: Port ¥89 UDP connection 24 remote host
Example
Int x = Udp.remotePort();
Average time Usage

4 microseconds



begin()

Sufunsldau Library wag card Ineilannsvinanuues SPI default agidun 10 wailufidl
esladu v a4

SD.begin()
SD.begin(cspin)

cspin : int -> pin M@puURBRU CS V89 SD card (@wmsuussinil Av 4)

dl' 1 ]
- true : LYBUABDENLIR

- false: [WauADANLAAR

/AU dnsuuasens
SD.begin(4);

10776 microseconds



exists()

naaauIndinddvselnamasilussuunsoly
SD.exists(filename)
Filename : string -> pldNagnsIaaeu

- true : lolnadegase

- false : lanulld

SD.exist(/var/www/songl.mp3)

5832 microseconds



mkdir()

asnalnaLmas vu SDcard anunsaaseiiazvanglndle
9 SD.mkdir("a/b/c") will create a, b, and c.

SD.mkdir(filename)

Filename : string -> ¥olWainasNazasi

true : Weas1alnawmasdansa

false : WlpdauLvian

SD.mkdir(“abah”);
// loamasys abah

8240 microseconds



open()
\Ualwdan SD card enlalvldieeutoya Iidazgnaselilaesaluia

SD.open(filepath)
SD.open(filepath, mode)

Filepath : string -> 8lnd7ivziln
mode : string -> Tnuavasléfiazda & 2uuy
- FILE_READ : open the file for reading, starting at the beginning of the file.
- FILE_WRITE : open the file for reading and writing, starting at the end of the file.

- File object : g lndfizide

//anadalndifiodou
File mm = SD.open(“exam.txt”,FILE_WRITE);

5956 microseconds



remove()

Description
aulwdeanain SD card
Syntax

SD.remove(filename)

Parameters
Filename : string -> ¥nlWafazau
Returns
d‘ & o I~
- true : Weaulwadsa
- false : Weauwman
Example

SD.remove(“exam.txt”);

Average time Usage

5924 microseconds



rmdir()

aulnawmeslngeonain card ud awnostufnsineneu
SD.rmdir(filename)

Filename : string -> TolWalnasysoinIsazau

- true : Woaulnamasdisa

~ false : Wioduwman
SD.rmdir(“doujin”);

5864 microseconds



available()
Description

n57980UIH byte nSeulweuanlnauselyl
Syntax

77’iaﬁ(e. available()

Parameters
None
Returns
~Int : $1uu byte findouliieny
Example
Int bytes = filel.available();
Average time Usage

4 microseconds



close()
Description

Unlnld widewlulaneuin save Yoyaas SD card udiugde
Syntax

o2'7"'aﬁle.close()

Parameters
None
Returns

None

Example
Filel.close();
Average time Usage

4 microseconds



flush()
Description
&adiayalu buffer v
g Wertuilasvierumnesudotn i
Syntax
Fafile flush()
Parameters
None
Returns

None

Example
Filel1.flush();
Average time Usage

4 microseconds



peek()
Description

wounteyalagliiideu pointer Td1amih

Syntax

°Z'7’iaﬁ(e.peek()
Parameters

None
Returns

- Byte : ladayadalululng

Example

Byte s = filel.peek();
Average time Usage

8 microseconds



position()
Description
$uei pointer flaglulyd o Pagiu
Syntax
#aﬁ(e.position()
Parameters
None
Returns
- Unsigned long : A#WLALUY pointer Flulng
Example
Unsigned long pt = filel.position();
Average time Usage

4 microseconds



print()

Feudoyaadlnld Felwdsaadanuzidu write
“[grazut/asaauayty ASCIl character

?#aﬁ(e.print(data)
?#aﬁ(e.print(data, BASE)

Data : char, byte, int, long, or string -> %@Qaﬁ% print
BASE :string -> gm%auamﬁ% print Fam157197 5

A9 5
Input Description
BIN Print Laug1u 2
OCT Print Lavgu 8
DEC Print tag1u 10
HEX Print 1a937U 16

- Byte : 97U2UYBY byte ﬁgm%u
File1.print(thisChar);

144 microseconds




println()

Feudoyaadlvlduazuussiinlv Felddesfianiuzilu write
“[grazut/asaauayty ASCIl character

Fafile.printin()
°z"?”lafile.printtn(data)
#@ﬁle.println(data, BASE)

Data : char, byte, int, long, or string -> Gﬁayja‘ﬁ'% print
BASE : string -> §1U¥8LAYTAY print Fan3aTl 6

A51971 6
Input Description
BIN Print 1a991U 2
OCT Print Lavgu 8
DEC Print Lavgnu 10
HEX Print Lavg1u 16

- Byte : $1u2UvRS byte figniTeu
File1.printin(thisChar);

162 microseconds




seek()

WaBUS I pointer lﬂaguiﬁim Tulnld Isaus 0 9 size of file
#@ﬁ(e.seek(pos)

Pos : unsigned long -> ALULNTIADINTT

- true : Wagedunusdse

- false : iloduman
Filel.seek(28);

4 microseconds



size()
Description
SunAuInYedlng
Syntax
°Z'7’iaﬁle.size()
Parameters
None
Returns

- Unsigned long : vu1nveslid wiay bytes

Example
Unsigned long size = filel.size();
Average time Usage

4 microseconds



read()
Description
g1utoyanlug
Syntax
°Z'7’iaﬁle. read()
Parameters
None
Returns
- Byte : Yayalulna
Example
Byte mm = filel.read();
Average time Usage

8 microseconds



write()

Weudoyaadbng

#@ﬁ(e.write(data)

Fafile.write(buf, len)

data : byte or char or string(char*) -> %a%a

a

Buf  :array of (byte or char) -> array ﬁLﬁUsﬁagamzﬁﬂ
Len  :int -> A3UYTIVBY array

- Byte : 91U2UTBY byte NlanlUU
Y

Filel.write(“omg”);

8 microseconds



isDirectory()
Description
Harduvenilnglument WWu Tawmesuioh
Syntax
?aﬁ(e.isDirectory()
Parameters
None
Returns
- true : Inéfiegidulriainos
- false : ielafly
Example
if (file1.isDirectory())
{Serial.print(“oh yeah”);}
Average time Usage

4 microseconds



openNextFile()

Description

=D
"
=p

\SenAn file w3 folder Nagtnslu directory 18n

Syntax

#aﬁ(e.openNextFile()

Parameters
None
Returns

File object : file ﬁag‘lu folder‘fT

Example
File entry = dir.openNextFile() ;
Average time Usage

16 microseconds



rewindDirectory()

Description
nduluitlwdusnlu folder &
Syntax

°Z'7’iaﬁ(e. rewindDirectory()

Parameters
None
Returns

None

Example
Filel.rewindDirectory();
Average time Usage

8 microseconds



