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LwiP

B E % Internet H1 (Light Weight Internet Protocol, LwIP) & TCP/IP il i /N sz, FRAE T LwiP
M EEETRE.

£ 2-1. LwiP FjThEe

IP Internet B, 1Pv4 Al IPv6. #AFTECHIEHEHAE, HT 5 SGETMGERE: GE1) .
TCP T FERE RO, T Sl S B S GE1D) .

DHCP W25 BRI, FHT2 DHCP IRS52% 00711 s/ fic 1P Hidik

ICMP BRI E T, TS g .

IGMP LREE .

ubP D VRS ) JE B E AL

DNS URL 132 2 R fEHT -

PPPoE FH-F-45 PPP it B 76 LUK I P 7 199 £ B33 o

*:

1. ZIhEETEEOR N A P .
LwlIP $24t 7 =/ HFEF#: 10 (Application Program Interface, APD , #tf2F 5 TCP/IP #4T@# 15, 0~ ER:
2-1. LwiP API

Socket API

Netconn API

Raw API

« JE4s API——LwIP [f14Z.0 APl % AP B 75 S DAY Se B o A PR RE o {8 P B0 9 AL 3 R 2 i
Netconn API—— S TEMF USRS 5 T A (SEA4IRshMEG API AL , R REREHIhEE. BT
AP| G LA, [RLAE A% APL I 35 3 —MRIE RS itz O BT A BaE R G AR ) e
LHZFE (tep_thread) WZER. f#H Netconn API 3 2 2 A2 At 4 EHERIE 5 = 5 1% 4% O 2R FE it 17 M
fF.

o EEs API—HHEEESS (Inter-Processing Communication, IPC) #ife# 0, H#1E N Berkeley UNIX #:4E
REM—HB AR TORMZEE RN A S S SRR (R, 78 Unix JRELR DUSCHERR R CCpRA)
W) o, MTRMMANS L KEAED . S5HM AP, BT AP EBRABE T EEHFAEHM TCPIP
P

fHF LwiIP BRI, SCBEE TARSE S X TR B . AT 0K LwiP Bt B v ff F &85 APL. Netconn API {5

G APl AT —AS, FEARYE R R B %

LwiP i B
TEHE T =4 LwiP APl BB E -
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# 2-2. LwIP BiE (F£ Config\lwipopts.h H1&T )

EREfR
BN
NO_SYS LWIP_NETCONN 07 O
LWIP_COMPAT_SOCKETS
1 0 0

J5as API
Netconn API 0 1 0
BT AP 0 1 1

HE: XL APIEH T LwiP 1.4.0.

BN IP ECE
LwiP 7T AT s Pzl 1P L. 6 AR BT P 1P B I T b S LwiP PR

® 23 HELHE

T T s

CONF_TCPIP_STACK_INTERFACE_O_STATIC_IP (Config/lwip_macif_config.h) A IP il &
CONF_TCPIP_STACK_INTERFACE_0_DHCP (Config/lwip_macif_config.h) 0 1 (i HESN A B
LWIP_DHCP
0 1 % DHCP #ik

(Config/lwipopts.h)

Eh& EHLEC B Y (Dynamic Host Configuration Protocol, DHCP) 1, DHCP JIk%5#%4 HE N &0 i IP Hidl.
DHCP ) tcpip_init_done () [ R H L A06& BL R A

//netif set up (§TCPIP_STACK INTERFACE 0 desc); //N#& 1P HfEi%HY

/* DHCP M. */

if (ERR OK != dhcp_start (§TCPIP STACK INTERFACE 0 desc)) ({
LWIP_ASSERT ("ERR_OK != dhcp_start", 0);

}

EEA IP i, 5 Web RG2S EHTIEE, oK PC 1 IP il 5 RS 251 |P Hubik e & 76 7 — M2 o 8 AR IR B FH A
T, AT Web RS 2511 IP #idilfic B 192.168.1.100. #27 HHic B (1) M 25 i i 1k >y 255.255.255.0. K, B
A 192.168.1.xx #3f 1P Hhk 3 5 RS 80 F R —FMH . SOIFE tepip init done () BIHEREHfHRE LTS
A BEAFRERRAS P,

netif set up (§TCPIP STACK INTERFACE 0 desc); /* A 1P (RGNS ~/

FERA Windows 7 () PC LECER S IP, THLIRELT D BRERIE:

*  #T7T Network and Sharing Center (g fi3tsrbiry)

o Hii £ % #HF ) Change Adapter Setting (F USRI 2S R E)

« £t s Local Area Connection (R %) , #A)5ik%F Properties (JEH)
+ %% Internet Protocol Version 4 (Internet Bl A 4) , #AJ5 H.i; Properties.

© 2020 Microchip Technology Inc. DS00003120A_CN-% 6 71



AN3120
LwiP

& 2-2. LAN BHETR

.
U Local Area Connection 3 Properties et

Networking | Sharing
Connect using:
&¥ Intel(R) Ethemet Connection 1217-LM

This connection uses the following items:

=] Deteministic Network Enhancer -
™ QoS Packet Scheduler

4=} File and Printer Sharing for Microsoft Networks
<. Intemet Protocol Veersion 6 (TCP/IPv6)

¥ |ntemet Protocol Version 4 (TCP/IPv4)

-4 Link-Layer Topology Discovery Mapper 1/0 Driver

<. Link-Layer Topology Discovery Responder -
« | (1] ] »
Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

o B IP HuhEEC B O T IIERS, ARJE T OK (HRRE)
& 2-3. TCP/IPv4 LT+

Internet Protocol Version 4 (TCP/IPv4) Properties M

=

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(©) Obtain an IP address automatically
@ Use the following IP address:

IP address: 192.168 . 1 . 10

Subnet mask: 255.255.255. 0

— =

Default gateway:

Obtain DNS server address automatically
@) Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

| [ validate settings upon exit
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7K Web fik 5545 L3

AZEA B4 = LwiP API SZHL R B A3 A Web R4S 2SR, 3B 78R LwiP AP K H I EE, JF#R 4
A AP SEILELR(E B o

FAR Web AR 55 2% SEEL R 5t A A2 BoR SCAR S Web TU . 47 ECHY 1P Hbbbi 4T EpfEsstl . &0 P e s
HINZ IP bRy, REERE S MRS AR IEERE R, @EVERE, BIERERRISCE. WERZERE, IRESHE
RIFEL SRR .

H: FEAK Web k45 s BLIR R BIACHS/E A Atmel START [—EB80 8241, wIFEBIA P THR=4 LwIP API. JR%.
Netconn FIE# T =Fh AP SZELI R 42 5174351 LwIP raw APl example. LwlP netconn APl example F1 LwIP
socket APl example. 7 LM LPL N7 B V5 Rl iX £87R 41 :  https://start.atmel.com/[{) BROWSE EXAMPLES (' =)
BB U

JZ46 API

JRas AP| 2 A BAREN LwIP RAR I E R O . ER_RFAIKENI AP, BT TE A 4% a] SEI B A 1 &
GBS T . JR G AP DL— 4RI R B T USE I, Bl S 7R R AR S R P AR OGS BN B LwiIP A% O iR . AR
MR T —ANE Web TUH R 7R SCAH B 1) Web IRS#5500. 152 WS %12 AT04055: Using the IwIP
Network Stack, T fi#f5% TCP JR44 APl B E 215 8.,

% 3-1. TCP J5#f API ¥

tcp _new () Al —4 ¥ TCP PCB
tcp_bind () +4 PCB 4 5& 2| A< H 1P Hudik B
TCP & E
tcp listen() fi PCB il fe N i+
tcp_accept () WE TR N B
% TCP #¥s tep_write() FERE 1% 1 B HE RA
el TCP i tep_recv () R LINC A ET
LR PR 1) tep_poll () E N R 1 [
tcp close () KR
KPR A b
tcp abort () bR

FRE TR AL IR AR B, % T B 2 B AT #R4E :
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E 3-1. R APl FIZEEAR Web IR %55 15 R RE

Register MAC
callback function

Ethernet
link

Enable LwIP and MAC

Initialize webserver events

int main (void)
{
int32 t ret;

atmel start init();
systick enable () ;

printf ("\r\nRaw API implementation\r\n");
mac_async_register callback (&COMMUNICATION IO, MAC ASYNC RECEIVE CB,
(FUNC_PTR)mac_receive cb);

eth ipstack init();
do {
ret = ethernet phy get link status (&ETHERNET PHY 0 desc, &link up);
if (ret == ERR NONE && link up) {
break;
}
} while (true);
printf ("Ethernet link up\n");
TCPIP STACK INTERFACE 0 init((u8 t *)MAC ADDRESS) ;
#if CONF _TCPIP STACK INTERFACE 0 DHCP

/* DHCP #iz, */

if (ERR OK != dhcp start (§TCPIP_STACK INTERFACE 0 desc)) {
LWIP_ASSERT ("ERR_OK != dhcp_start”, 0);

}

#else

netif set up (§TCPIP STACK INTERFACE 0 desc); //NEHZS 1P fHiAEIZAM

fendif

/* WbEE web MRATERDAE */

lwip _raw api_init();

while (true) {
if (recv_flag) {
recv_flag = false;
ethernetif mac input (§TCPIP_STACK INTERFACE 0 _desc);
}
/* LWIP SER#%——ARP. DHCP fll TCP 5§ */
sys check timeouts();

© 2020 Microchip Technology Inc. DS00003120A_CN-2f 9 T
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/* ATED 1P HBILER */

if (link up && TCPIP_STACK_ INTERFACE 0 desc.ip_addr.addr) {
link up = false;
print ipaddress();

}

PR TCP R4 B EAIEIE M main ) BB 1wip raw api init () ERECRSEHL. %R Eok 2B TCP
Wizl (Protocol Control Block, PCB) , 4% FI{EA IP HuhkFlum 1 80, PCB Kfiilfr HTTP % [ 80 ff& Ni&
B

void lwip raw_api_ init (void)
{
struct tcp pcb *pcb;

pcb = tcp_new();
tcp bind(pcb, IP_ADDR ANY, HTTP PORT) ;
pcb = tcp_listen (pcb);
if (pcb !'= NULL) {
tcp_accept (pcb, http accept);
}
}

HE: AKX lwip_raw_api_init () IWEZIEE, 55 WM A% AT04055: Using the IwIP Network Stack 5
5117 httpd_init (). HIFEER, R httpd init () EMHEN lwip raw api_init ().

AL A 1P, WIANE http://192.168.1.100 V5 i 5545 E 0T WRAE 0 1P, WIARRLE 1P Hadik
(TCPIP_STACK_INTERFACE_0_desc > ip) HFEonfEfZl & it HE R, TR,

3-2. {HHEL APl 34 Web T

[ﬁ Basic webpage b4 -=
— _ (D Mot secure | 192.168.1.100

Welcome to vour basic webpage using Raw APIL

3.2 Netconn API

Netconn API & 76546 API FI3EREZ. FAEEMINTE APL. 5IE4G APIARLL, AR5, {BHEAeA AR E A P
BRI K. LT 540 80R T i LwiP Netconn AP T B [a] ik Ab 3 42 AN 5R 1 IR 55 5%
£F Netconn API FIF2 7 38 H AfH DL T 2672
* Topip Zif: MIH RS AP LwIP £ 0 24R .
* GMAC: TR LUKMMI GMAC IP f£i% 5| tepip A2 net_if IKENFE /7 26F% .
« X%t Netconn HEHATHT . 8. BARSKHERIER — NS 2 A P N R 4R .
DL 288 R S0 %% (545 Netconn API 40 TS . 155 WS %18 AT04055: Using the IwlP Network

Stack, T fi#f15% TCP Netconn API BRI 25 8. T EIFR NEH] Netconn API #1354 TCP M4 N IR FF i
e

© 2020 Microchip Technology Inc. DS00003120A_CN-# 10 7T
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& 3-3. {#F Netconn API fIEZ TCP %8GR

[ H H a J
[ a - - )

% 3-2. TCP Netconn API &%k

netconn_new () BIEHT 1) Netconn & 454

netconn_bind () # Netconn ZEH 2 7€ B4 1P Hihl 5l 15
netconn listen () # TCP Netconn JE£:14 B AT A5 X
netconn_accept () FET- B il i) TCP Netconn i85 5% 45 N4
netconn_connect () i 1P Hudik A 5 R AE TCP 4L
netconn_recv () M Netconn & E4z A%

netbuf data () 55— netbuf %S

netconn write () FEF B # . / TCP Netconn 348 &% 34
netconn_close () %14 TCP Netconn 3% #22(H A M ok 12 448
netconn delete () MIBRELA Netconn 442

basic main.c M main () M basic_netconn () KSEIIEAR Web k252N HFET . EHAT LT HIUEL:

« B LED {E45 M LUK AE S
*  JEZ) FreeRTOS i BEF2 T

void basic _netconn ()

{
/* Qg LED /F%% */

task_led create();

/* BULLKRMAES */
if (xTaskCreate(netconn basic ethernet, "Ethernet basic", TASK ETHERNETBASIC STACK_SIZE,
NULL, (TASK ETHERNETBASIC STACK PRIORITY-1), &xCreatedEthernetBasicTask) != pdPASS) {
while (1);
}

/* JA3) FreeRTOS HEREF */
vTaskStartScheduler () ;
}

1£ Netconn DKM, KA tepip init () BRECKWIGEN LwIP B, sys sem wait () BREH TR -3
2, HEP SR TERWIG A L. BriEE A netconn _new () fll##, netconn bind () ¥ iEHGE FULAT IP
Mokt 80. netconn listen () fINTATA B NERE K.

void netconn basic ethernet (void *p)

{

struct netbuf *inbuf;
char *rqg;

unsigned portSHORT len;
int conn_check;
sys_sem_t sem;

err_t err sem;

© 2020 Microchip Technology Inc. DS00003120A_CN-28 11 T
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err sem = sys_sem new(&sem, 0); /* BIEFINESE. ~/
tcpip init (tcpip init done, é&sem);
sys_sem wait (&sem); /* FHiE, ER| 1wip CRERAIEL IR, */

sys_sem_free (&sem) ; /* BESRE. */
print ipaddress();

struct netconn *conn_1, *newconn_1;

/* RIEERL */

conn_1 = netconn new (NETCONN_TCP) ;

/x REERGLE BULAT TP ML E ~/

conn_check = netconn_bind(conn_1, NULL, HTTP_PORT);

while( conn check!= ERR OK)

{
LWIP DEBUGF (LWIP DBG ON, ("Bind error=%d\n",conn check));
goto conn_close;

}

/% EREEAMIT R NEBGTR +/

netconn_listen(conn_1);

for( ;; ){
conn_check = netconn accept(conn 1, &newconn 1);
while (conn_check != ERR OK) {
LWIP DEBUGF (LWIP DBG ON, ("Connection accept error=%d\n",conn_ check));

goto conn close;

}

if (newconn 1 != NULL) {
conn check = netconn recv( newconn 1, &inbuf);
while ( conn_check != ERR_OK){ B
LWIP DEBUGF (LWIP DBG ON, ("Receive error=%d\n",conn check));

goto conn close;

if ( inbuf != NULL ) {

/* RBUGE RS —A> netbuf Jr B MR IR 5

(BAFHEHAPEAEER) o +/

netbuf data (inbuf, ( void * ) &rq, &len);

/R RET N “GET /\r\n” . */

if (( NULL != rq)&& ( !strncmp( rg, "GET", 3 ) )){
/% RIERRRE. */
conn_check = netconn write(newconn 1, http html hdr,

sizeof (http html hdr), NETCONN NOCOPY) ;
- - if( conn_cﬁeck != ERR_OK) {
LWIP DEBUGF (LWIP DBG ON, ("Write error=%d\n",conn_ check));
goto conn close;
}
/% RIETIBR web BUIH . */
conn_check = netconn write(newconn 1, netconn webpage,
sizeof (netconn webpage), NETCONN NOCOPY) ;

if ( conn_check != ERR OK) {
LWIP_DEBUGF (LWIP_DBG ON, ("Write error=%d\n",conn check));
goto conn close;

}

}
netbuf delete (inbuf);

}

conn_close: /*RAERE. */
netconn close (newconn 1);
netconn_delete (newconn_ 1) ;

WSRO NTERR AT, UK DL R B TR RS AR R R A, AL TCPIP_STACK_INTERFACE 0_desc 3RAIN
FIRL P Mtk Hs SR e & .

© 2020 Microchip Technology Inc. DS00003120A_CN-# 12 7T
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[ 3-4. f#FH Netconn API [fiEZ Web T H

[ Basic webpage X +
&« C (@ Mot secure | 192.168.1.100

Welcome to vour basic webpage using Netconn APT

EHF API

LwiIP £ APl ZEH THwIEHET Internet I XN HIEF . ES 0N HZ id AT04055: Using the IwlP Network
Stack, Tf#H X TCP &7 APl MBI ELZEE. FRFIRNMEHERET APl TCP E M N AR RAE.

& 3-5. {# &S API {) TCP EEHKA

[ 1 1 1 )

* 3-3. THF API BEL

\ 4
A 4

socket () e E U ER, ERRE - NERF R .

setsockopt () WE S BRI ILI.

bind () F AP I 2 FL 4G BT

listen () BREENERFHINENERT, BRARNERZ R NFERIE K.
accept () R R A B o 2 i R TR (Y B R IR T

read () M write () AT 5eEENERTEE.

send () Hwrite () ML, (HARVFREE LR,

recv () 5 read () AL, {E AV HE E — ik 0k 42 ) A Ao Bl 1R

close () KBTI IE TCP £ .

WG R AR, FREE A basic socket (). basic socket () 5 Netconn API #4348

basic netconn () #H[], {H socket basic ethernet () f4b. TEEHF Web RIS+, LwIP HhstRyI46
bt #2 5 Netconn API I [H . AFRIZAAET AR APl AF INET % H T & Uik 5. htonl M htons &M T¥
B A A e e oy KB AU U APLL, 5 R G0/ Hoi S 2 KR Euk U006, IP Ml BoRtEishl &, &
)75 Netconn API &4y Fridk AH 7] o

void socket basic ethernet (void *p)

{

© 2020 Microchip Technology Inc. DS00003120A_CN-# 13 7T
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struct sockaddr in address;
int s _create, new socket;

int addrlen = sizeof (address) ;
int opt = 1;

int socket check;

sys_sem_t sem;

err t err sem;

err sem = sys_sem new(&sem, 0); /* QIEHMNESE. */

tcpip init (tcpip init done, &sem);

sys_sem wait (&sem); /* BHIE, B2 1wip BEURTERAMIGEH NI, */
sys_sem free (&sem) ; /* BERUE TR, */

print_ipaddress() ;

/* BIREERET */

s_create = socket (AF _INET, 1, 0);
setsockopt (s_create, SOL SOCKET, SO REUSEADDR | SO _REUSEPORT, &opt, sizeof (opt));
address.sin family = AF INET;

address.sin _addr.s addr = htonl (IPADDR ANY) ;
address.sin port = htons( HTTP_PORT );

/* KRG EREE </

socket check = bind(s_create, (struct sockaddr *)&address,sizeof (address)):;
if (socket check<0) {
LWIP DEBUGF (LWIP DBG ON, ("Bind error=%d\n",socket check));

goto socket close;

}
/* EHEEMTAE NIFEREE R */
listen(s_create, 3);
for (;;){
new_socket = accept(s_create, (struct sockaddr *)&address, (socklen t*)s&addrlen);
if (new_socket<=0) {
LWIP_ DEBUGF (LWIP_DBG_ON, ("Connection error=%d\n",new_socket));
goto socket close;
}
socket check = read( new_socket ,buffer, 1024);
if (socket check<=0) {
LWIP DEBUGF (LWIP DBG ON, ("Read error=%d\n",socket check));
goto socket close;
}
/* REENRERN HTTP “GET /\r\n” . */
if( !strncmp( buffer, "GET", 3 )){
socket check = write(new socket , http html hdr , strlen(http html hdr));
if (socket check<=0) {
LWIP_ DEBUGF (LWIP DBG_ON, ("Write error=%d\n",socket check));
goto socket close;
}
/% RIESZBR web UWH */

socket check = write(new socket , socket webpage , strlen(socket webpage)):;
if (socket check<=0) {
LWIP_DEBUGF (LWIP_DBG ON, ("Write error=%d\n",socket check));

goto socket close;
}
}
/* RAERE */
socket close:
close (new_socket) ;

© 2020 Microchip Technology Inc. DS00003120A_CN-#i 14 5l
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[ 3-6. {FFEREF API FIZEAK Web T

D Basic webpage * -
&« C @ Notsecure | 192.168.1.100

Welcome to vour basic webpage using Socket APL

© 2020 Microchip Technology Inc. DS00003120A_CN-#£ 15 7T
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2% Web Ar2%25 M H

=2k Web k55288 FH

A Web IR 4528 g isahl s AfEFrH TREMEE RSN E . SAM E54 Xplained Pro 78 24 ik A3 Web /it

Koo AT P (Web JYWEE) WA LUEERZRS 3, MmiEfls sz e . sSeilth2d Web fss 88 R 2752

L LwIP PRk DL AR ERAR N FEBFNE SR, ES I 4.2 15,9230,

2N P I R P LT BABh A4S Web THTH (Bh4S Web T MMk E Web FURMSHRIE N FURS A3 EH) M4, % Web

T O AR IR A AR R SOIRAS, IR T IR b LED M Bk, 5isER 5 HHX B () 5h#4 Web T i 3044
(HTML. CSS #1 JavaScript) {77t SD K+, ES I 4.2 45,5280,

v R SD R AL S Web TR BT 75 I8 S0 (Anss 4.2 35 SeIdb Bk ), IR B A i N H T DUIE H T

i ZNH BT X254 Google Chrome v73.0.3683.86. Firefox Quantum v66.0.2 fll Internet Explorer

v11.0.9600.19230 ] Windows 7 #:E R %47 7 M.

N2 E

B we L4
A% A
SAM E54 Xplained Pro ¥ T B9
I/01 Xplained Pro ¥ J& T. B4
- SDF
LK HLZE (RJ45)
USB 4%

B TAE:

*  Atmel START
* Atmel Studio 7 (v7.0.1931)
SAME54_DFP (v1.0.87)

© 2020 Microchip Technology Inc. DS00003120A_CN-#£ 16 7T



AN3120
w2 Web iR 2523 5

41.2 HEFAGEE
BEA S B VENE B R
WK 1101 Xplained Pro 4 R ML 452 ] SAM E54 Xplained Pro $FAE KK EXT1 4™ R 1 2 .
o F 28 2k 5K PC LUK 3 3432 3 SAM E54 Xplained Pro #% .
« 1fiN SD k.
« ¥ USB 4:8iiE#:3 DEBUG USB #f, N SAM E54 Xplained Pro i I H .
WA E VRS B

£ 4-1. PR Atmel START KA1

LA PHY SEIEL T RE BT (K SRR o

TCP/IP il b 1 H AR M BREN LT 5 TCPAP stk 1. BT LwiP LR IMR A 1.4.0,
FreeRTOS v8.2.3 NPT S . TR BEAIE S ()il .«

FatFs IR RSB FAT SRS

STDIO Redirect PRASE— ol bn Nt 2 17 2 HAL 1/O (7775

ADC 1 I12C IS FH P A (4% SR P B (R DK B AR )T

VE: WRBRFE. el f S I A Z T il R, NAE R . hex SCHFEK . bin XK 5ERL SAM E54 Xplained Pro 4R
g g .
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4.2 SEHR

TEPR A Web [ 5525 K 8 TR P RE -

B 4-1. MARFRE

Task creation

LED toggle

Light sensor

convert

Light sensor
read

Process
packet

IVASEY R 2R E L To

TER I FARE I K LR A 3R

< R HLYILETG

© ML O

TCP/IP init

LwlIP stack

TRII T EAE K A FES .

#4-2. NRERFES

Webserver

Process
connection

Temperature
sensor read

Datalog

SD card

B Application functions

External device

£% L

LED 1£% LED LA 500 ms 18] N 45

T R AR X TEMT6000 St f& ik 25 t 3t AT ADC #4

AL AR L BEHL ADC #E 74 i th e 4o e AL A TE N I B 43 B
T BE A SRR I it 12C {EHL AT30TE758 i & 1% as Hudh

AR AT:55 BT 5 Web TUME{E R TCP/IP P&

« TCP/IP % E:

task ethernet fE5HATEL FI)RE:
- WIUGAE LwiP i, DK 2z DORE CUAR PR A Hich Eo 4 f 2 LwiP il

© 2020 Microchip Technology Inc.
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- f#H sys_thread new QiFIZTE vBasicWEBServer. ZALS I B NIERH BT . TCP EHN

WEAR S H Netconn API (134 Web IR 5543 870 ik B L BRAHIE, 2 Bl SRk ab 2107 :0H B A
]

B -l 5 Al

process_connection () A T& P i MRS 28 Z RIFEAE . Web W B35 & HIE KA, IRE232M SD ik

B CHHRIET] Web JIBE#S) , REHEIRE AN SD <, LUHT Web MM &Fidr . TRIFIRNE S

I FH R 55 4 18] B TR R o

4-2. B P oIRGB ETHE

Client Server

GET http://192.168.1.100 HTTP/1.1
Host: 192.168.1.100

User-Agent: Chrome 61
Accept-Encoding: gzip, deflate...
Accept: application/x-ms-application,

i . . Connection setup:
Image/jpeg, application/xaml+xml,.... :> .
process_connection

J

Process the request:
process_req

|

HTTP/1.1 200 OK
Server: SAMES4 WEB SERVER
] Content-type: text/html

[data requested]

process_req () BREH TMNTIER ARG RIS ZR .\t \r 8i\n. RIZMEBRB[EIRRE XL LS, F
e aSEEKER 2 7 (APEXNFTS) WiRE, WRKIZE/S, W NN IE R NIREUE Kok B iE
Ky BN RIZE RN AR ER
WIRIRENE K AN: GET /?get_sensor_data HTTP/1.1\An, A% RIS 3R EGE R B % B iR .
WSS R N: GET /logo.png HTTP/1.1\An, W AT H1%i% K VA28 9 S0Fi K

TEFIA process_req() PR BAT I R B H -

© 2020 Microchip Technology Inc. DS00003120A_CN-# 19 7T
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i Web i} %528 S F
K 4-3. BEAAE
process_req
Fe‘c‘“’se‘ (e()‘\‘\e§t SD Carg file r, equest
parse_respond_fetch_set req fetch_file_path_type

!

send_requested file

fetch_sensor set_led on
fetch_confd set_led_off
Set_conf_pb

Set_conf_light
Set_conf_temp
& 4-3. SD FXHA)R

index.htm  html 5. W& TEHATTER, 51 PSR .

core.css & X Web TUTH FHEA TR IFER .

core.js TR BB IRST% MR S5 &7 SR B LU A PR A N/ I 95 4 B0 2508

pack.css 5 AT R R

pack.js AT EEER (BRAEREESRS

logo.png Microchip s E¥x .

log.txt EAET TRl e o

config.txt A7t o /IMEL T B3 K B S5 T B 09

M E SRR index . htm SCPFR/RAEN S a5 B, WSS ERIE RS Web IRSS 88 EALER . BERE, RSHRIL

F.html CHFHIER . RE|ITHRY]2i217 B4 pack. s+ pack.css Ml core.css, efTHTE XA HACEFE
o

<link rel = “shortcut icon” type = “image/png” href = “logo.png” >
<script type = “application/javascript” src = “pack.js” ></script>
<link href = “pack.css” type = “text/css” rel = “stylesheet” >
<link href = “core.css” type = “text/css” rel = “stylesheet” >
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Web-page-cisstay-ertadepasge

DEVICE LIVE

High Performance

ARM Cortex M4 running at up to 120 MHz
403 CoreMark

'

SAMES4 Control Panel Demo Application

‘Welcome to the control panel demo application based on the SAM E54 Xplained PRO Evaluation Kit. This control panel application is running on top of the FreeRTOS™ operating system
Its purpose is to log the hoard's sensor, led and button status/events and make it available through the various interfaces available on the SAM E54 microcontroller

Dema Features \\

* Real time status of on-board temperature sensor, ambient light sensor and push button.

s Configure sensors and add alarm triggers If needed
# 5 v Therel

« NEARRFHRPEE: WIRRSIRIRE A AR, WA parse_respond fetch set reg()
(Webserver/Web.c) PR, FAENTIE R I H E 2 0 m gﬁﬂllﬁ**‘ﬁﬁﬂig@,ﬁu—l:ﬁ/\ﬁilﬁ.

- fetch sensor: P SRR B A SR AR B RDIR S DA S HDIRZS
- fetch conf: HTEWENHE RN KILECE A
set RBP4 2 LR I I
- set_led on: Ris:LED
- set_led off: K LED
- set conf pb: FLEZENIRE
- set_conf_light: ACEGH/ME B K LK IRE
- set_conf_temp: WGBS H/ME B AE UL LR E

core.js MG E T ERIFPAT LB, EHREE index. htm FEHATAHICALTE, F7E 48 0 b 2e 4
Web % F' i sk URL B & o

<script type = “application/javascript” src = “core.js” >
</script>

o B SME: SAM E54 ¥ MR U &8 % T SAM E54 Xplained Pro 34 T B A A1 i b F RS e B S/
ZH. i Web TUH L) DEVICE LIVE (SERJ %) I AT A oM . 1% U0 TH 2 78 HA MR 55 35 135 SR A% s 8
PR FH P R (s RO G 2 Ay 4 o
DEVICE LIVE JiUTH _LFPRASEH W T

- AR SHE RN M R, B BRI A ORI o IEIRE . s MEMRK
1B

- [ U REHE L SRR HT R OufBERIRE R, WNER) » B SR SRR E. W
EORE . B MEM B E.

- FHRESHEL R B AL SWO TFRIPIRE . 12 ML, BFRA Nt

DEVICE LIVE B b 47 il A B 1 i

© 2020 Microchip Technology Inc. DS00003120A_CN-25 21 7T



AN3120
2% Web Ar2%25 M H

- R bR Uy ONCIRZSES, LED JFRE 2K LED “rist” ¢ R4 EIbs Iy OFF RZSHS, LED
FFK G 4¥ LED “HK” .
- SRASHC BRI, AT DA AR RS AT LA B B e IMEL AR R B BT R G P AR
Bl 4-5. #ZHIHER Web T

Temperature sensor status Button status

I Ambient Light (%] I I Toggle LED1 (7] I

I urrent Vaue 11 O I

| 1 = |

L e e e e e e e e e e e e e e e e — e o e = = = = 1
Light sensor status LED switch

il
Configuration option l_° |

o RIS OSSP RETE Log. txt XA UM RS% (AT SD RyFD o A0 i BT R s 208 -
Sensor_idname | Hl | B8] | {8 | Sk A8/ B/ ME

H: AR EBRD R E NI ERN, &e— 7B EE S EMEA TE
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5. MRXEMHEIE

=

5% SAM E54 Xplained Pro ¥4 T B ALK FE4HAE K
https://www.microchip.com/design-centers/32-bit/sam-32-bit-mcus/sam-e-mcus

FreeRTOS A\ |7:
http://ww1.microchip.com/downloads/en/appnotes/atmel-42382-getting-started-with-freertos-on-atmel-sam-flash-
mcus_applicationnote _at04056.pdf

Using the LwIP Network Stack:

https://www.microchip.com/wwwAppNotes/AppNotes.aspx?appnote=en591731

Use of the Ethernet on SAM4E-EK:
http://ww1.microchip.com/downloads/en/AppNotes/Atmel-42134-Use-of-Ethernet-on-SAM4E-
EK_AT02971_Application-Note.pdf

TCP/IP Server-Client with CycloneTCP:
http://ww1.microchip.com/downloads/en/AppNotes/Atmel-42738-TCPIP-Server-Client-with-
CycloneTCP_AT16287_ApplicationNote.pdf

Jr

LwlIP J5ARAG .
https://savannah.nongnu.org/projects/Iwip/
https://www.w3schools.com/whatis/default.asp
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http://ww1.microchip.com/downloads/en/AppNotes/Atmel-42738-TCPIP-Server-Client-with-CycloneTCP_AT16287_ApplicationNote.pdf
http://ww1.microchip.com/downloads/en/AppNotes/Atmel-42738-TCPIP-Server-Client-with-CycloneTCP_AT16287_ApplicationNote.pdf
https://savannah.nongnu.org/projects/lwip/
https://www.w3schools.com/whatis/default.asp

AN3120
TWEIE TR

6.  ZEEXIBFIR

B2 T AR SR

MCU——# /L (Microcontroller Unit)

PC—— 1 Ait5#HL (Personal Computer)

DHCP——3zhZ& L HLEL B M (Dynamic Host Configuration Protocol)
PCB——Mpift# i3 (Protocol Control Block)

TCP/IP——A& 85 ¥r il /Internet B (Transmission Control Protocol/Internet Protocol)
ICMP——Internet #%#l# SCH¥ (Internet Control Message Protocol)
UDP——H " #ER B (User Datagram Protocol)

ROM——H 5247 % #% (Read Only Memory)

LwIP——# &4 Internet Hr1X (Light Weight Internet Protocol)
HTML——B A RiCiES (Hyper Text Markup Language)
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