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EIBEER. O—FEBIZHRLT. O—FERE. TOD I —h 5

&5 RXESN_LWIP - CS+ for CC - [FOU T/ ke 911)-]
@, 259 | H @ & & Defaulbuid v X By 0 | g8 B oo iy M@ ® G @ s=C0= %= g

SR P ER DM O 5 Va-va—%9

JFAWE \EE =R JOSIINP) ELEE) FAeAD v-O 2AYEIW ALTH)

D;‘" Htextchenm Eftext SEIVEr o Erether,communz Eftext,clienth Ehttp,clianm @memps Er,ether,rxn @r,lwip,driver,rx,ifh Errilwwp,drwer
A

M2 @ 8: £ & fsdatac MFOATA

i ERN Y ~N~ ERE

I L doc [R1AY

ll_,' =E [E src CEEV-A

2 &[0} api

r_lwip_rx¥src¥apps¥http¥fsdata.c ZZEIRL T, EJLFFRMNSHHLTIIZELY,

HERa—FA®DEM

@3 RXESN_LWIP - C5+ for CC - [lwipopts.h]
@& 25-+9 | [J [ @ & & DefaultBuild v A X Iy o[B8

S TR ORE Q5 vi-vay—5g

(WD /EE FRW FOVIHP) ELFE F/9D 9= 92Em) ALTH

0| FOs ok - X g text_zerver h E r_lwip_driver rx_internalc E timeouts o 7
: @ 8@
NN B2 oun | a5i:
V| = xesN Lwip (7T |
T : " 3
Z % RSFSESNEDXFR (?4‘-7EIZI)H:I—7) EV*****************X**************X*******X****I

| 27—t 207905 (BEHY-I1)
Ay CC-RX (EILE-9=J1)

2 RX E2 Lite (F/{w - Y-

D 075 L (E-))

® Copyright (o) 2029 Renesas Electronics Corp

A T

%
# GPDX-License-Ident if ier: BED-3-Clause

SR e T e T P P IS TR T SR TR TS
% File Name t lwipopts.h
# Descript ion ¢ Configures the [wIP.

Eftifndef _|WIPPTE H_
fidefine _LWIPCPTE H__

=3 F7 0
i &-| RX65N_LWIP.c
E| [E Smart Configurator
L m- Il Config_PORT

Hinclude “r_lwip_re_confieh™

/f—‘l‘?upem’cluseb fef—tEFFIRATZ
| Hdefine SO_REUSE 1

Hendif /= _LWIPCPTS H_ %/

£0 00 —) O3 CT e £ RO — O E0 S0 =) ©0 N e £ RD

r_config¥lwipopts.h [Z

*lwipopts.h

//—FEopen/close LfziR— b E=HBFIAT S
#define SO_REUSE 1

ZEMLTEZEW, (—N\AIEMET. —EUML-R TEEERIHESICBETY,)

Ethernet R2—4%vk RX BUikEREAE  #atast jﬁ‘% 11



l’ HaHueg

Electraonic

A IL—FINRDENM

@3 RXESN_LWIP - €S+ for CC - [70/{F4]

@& 253 | (B @ & & CefaultBuid Tl ¥ By B0 (G B & - @ Oy B D" @] 5=0= %= gh
CHEERE ORQ Q S g vii-vay—HE

JrAE BEE) F|RW FOYTINE) ELEB) FID) Y=IlD I1YEAW ALTH)

EEREE b &3 | ether operationh | clientc | serverc [ ether commons [ clienth [ httpclients | mempe [ rether ren [ v bwip driver rifth [ v wip_dr
b (o2 @ A, CO-RX @FONATe
1| 5B s Lwe iy v U IO
P 3% RSFSESNED«FB (V4707 h0-3) WA e I DAEER HTENO -k a2 )
L Tk DT -5 (2BE-IL) PRATF LN 2L %BuildModeName%
= A CCRR (EIV R I v HEAFILATAA
= RN E2 Lite (L) SEIDA A — B 12 IEMD- 20— F- K AL38]
Af\ _|9 'J:.F gl ” : TATLAA TR AT TR AAL]
-0 0I5 LR (EiFY- 1) b= o
IAEE =
Pl )
BANTTCDE DD AANE:
sro¥usr_sro¥sci ~

src¥usr_sro¥oo mman
zro¥sme gen¥r pincte
SFCRE MG _Eer
sro¥sme gen¥r lwip re¥srciine ude
sro¥smo_gerdr_nip_rx¥src¥ inc lide¥net t¥ppp¥polar 2z

src¥sme_gendr_lwip_rx#src¥ine luded¥netif¥ppp
sro¥smo gendr lwio re¥src¥ inc ude¥netif v

FH2(B)..

[] 772 LA BT el TRl N
[ ] SRS EIBINES (2, H2 2L H L S ihaE)

Fle—ARILA L
Flo—AAIA {iE S
fctiveProject Dir Co¥zers¥winbd- ¥ Documente¥ceplus¥ R
fctiveProjectMicomMame  REFAGEMNEDxFB
ActiveProjectMName FBaM_LWIP
BuildModeMame DefaultBuild v
B =i D mimim T [T N PPN TIRTTRN 3. P Ty RN s TR oy PRTS T m L}
£ >

St AJLTHD

src¥smc_gen

src¥smc_gen¥r_lwip_rx¥src¥include

A9 )L—K/RRIZEM,

(PDF 774D EFE 2 ITHOE—&R—RAMTBE, | BFEMHEELENARICFEELLGVWIHILENEFEFNFET 1L
WSIS5—ERYFET, PDF 774JL L&, ¥—>UTF8 T OxC2A5 &LV X FIA—RIZHHND T, AE—&R—R T 515
BII¥EF—R—F S EEZZL TS, T7AM L/ SR D¥IE ASCII TXFIO—FK 0x5C THADELHYET )

12 Ethernet R2—42% vk RX ERikEREAE  #texn jb:-'l‘@ﬂ
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~
9.3. A—H4EREa—F
AR DOTOT S La—K
THIE (A7) P % e
board board.h R—FEAHRTE
client client.c IS5AT7REEDO—F
client.h EREAvE
common ether_common.c Ether D705 SLTHBICERT %
ether_common.c EREAYVE
ether_operation.c IP PRLRAIREDEE
ether_operation.h FEAYE
main main_ether.c A B
ping ping.c ping #EY{ESEE%K
ping.h LiEAvS
sCi sci.c UART ALZERE%
sci.h FEEAYE
server server.c H—/N\EEDI—F
server.h EEEAYS
IP 4> UDP, TCP A% IwIP I TREEINFET DT, A—FERI—FITKDRY LITHYET,
9.4. 70T LDOENE
EFE. LTORGEAYE—ONRRINET,
Copyright (C) 2026 HokutoDenshi. All Rights Reserved.
RX65N Ethernet LwIP sample program.
COMMAND:
--message setting command
t: send text message set(TCP)
r: response text message set(TCP)
T : send text message set(UDP)
p : send text message print
--TCP command
s : send text message(TCP)
C : connect tcp session
d : disconnect tcp session
D : force disconnect tcp session
--UDP command
S : send text message(UDP)
X :udp listen end
Z : udp listen restart
USAGE:
PUSH-SW : ping send
LED : TCP connection established / UDP data received / ping reply received
-setting address-
communication target IP address -> 192.168.0.81
this board IP address -> 192.168.0.80 (MAC address -> 00-0D-76-00-40-01)
netmask -> 255.255.255.0
gateway IP address ->192.168.0.1
address setting change -> Please input ‘A" within 10 seconds.
>
13

pasn JEABL
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o E=
T IAILETIE,
BIEBEFD IP PRLR 192.168.0.81
AR—KD IP PRLR 192.168.0.80 (MAC 7KL R 00-0D-76-00-40-01)
FYhIR% 255.255.255.0
F—bkOTA7FLR 192.168.0.1
TCP H—/\DfFb % (+7R—bk 20000
UDP H#—/ D #F5%(+7R—k 30000
TCP V3547 U hO AR —k 20000
UDP V54 7 bD##i5E/R—~ 30000

TY, (BBEIEFIZ UPSEL/P35 O DIP-SW Y ON 2> TWVB & EEFXERR—KD IP PRLANFEIZHZEINE
ERD)

CNBODEZEA-LMEE X, EEIR 10 LRI, F—HR—FhD AZAAL TS,

A ANBFIE.

-- IP address settings change --

COMMAND:

: communication target IP address

: this board IP address

: this board netmask

: gateway IP address

: TCP server listen port (default = 20000)

: UDP server listen port (default = 30000)

: TCP client destination port (default = 20000)
: UDP client destination port (default = 30000)
: print setting

: exit setting

DT OoNO U WwWN =

1~8 TLREDTRLRER—IEEDREMEELEEARETT,
XKBEHFED IP FRLAZEIF 1B TT

10 iEBE&, FF 1P PRLRAGEDRFERIC, BIERKLET .

network operation start!
-- TCP SERVER LISTEN START (port = 20000) --
-- UDP SERVER LISTEN START (port = 30000) --

- Ty A XA YF T ping ZiED

"ARP YU TR EIIZE L ARP YT SA4ERT
-ping MRA TERISZEITLEERT
EVWSEMEIL, KTOC IR TEANTT .

o Ethernet R2—42% vk RX ERikEREAE  #texn jb:-'l‘@ﬂ
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ether_operation.c

//ARR— FDMACT FL R

unsigned char g_src_MAC[6] = {0x00,0x0D,0x76,0x00,0x40,0x01};//00-0D-76 HokuotoDenshi vender code,
AEFZRESNGEWN (RY—F - 32T 4 L—F2TO r_lwip_driver_rx TEE LI-EAER)

unsigned char g_src_alt_MAC[6] = {0x00,0x0D,0x76,0x00,0x40,0x02};

//IBRR—FDIP7 FLR (, TRYIDHBITER) XEHRIT DS Ry TV RLTER
unsigned char g_src_IP[4] = {192,168,0,80};
unsigned char g_src_alt_IP[4] = {192,168,0,81};

//BERFOIPT FLR (,TRYISZBITEER) ¥ATOT I LTIE, TITTHRELEZMEFICTCP/UDPTTHFR A vt
—TEPYRYT S

unsigned char g _dst IP[4] = {192,168,0,81};

unsigned char g _dst_alt_IP[4] = {192,168,0,80};

/*

* B R — KODIP-SWTIP7 KL R EMACT RLADHKRENEHLY ET
*

* DIP-SW(UPSEL)HY OFFEIDIBA(E

¥ AY—b AT AT L—FTHRELEZMACT FLR, g src_IP, g dst_IP MMfEhnET
*

* DIP-SW(UPSEL)H' ONBIDIBE &

* g spc_alt MAC, g src_alt IP, g dst_alt IP AfEbhhFET

*

*/

ES A .S

unsigned char g_netmask[4] = {255,255,255,0};

/1= TAIPF7 FLR
unsigned char g_gateway_IP[4] = {192,168,0,1};

[ITCPO AT Y b 5EER— FES (H—NEIFZOBESTHLRITTVLEZEE)
unsigned short g_tcp_client_dst_port = 20000;

[ITCPH—\Es : MEMLRI-EEKR— FES (KR—F, COBESTHLRT)

unsigned short g_tcp_server_listen_port = 20000;

//UDPT S AT v b 5EER— FES (H—NEIFXZOBESTHLRITTVLEZEE)
unsigned short g _udp_client_dst_port = 30000;

//UDPH—/\Ef : MEMNLRI-EER— FES (KR—F, COBEBSTHLRT)

unsigned short g_udp_server_listen_port = 30000;

IP 7RL R, FANR—FESLEDYHAEIL. ether_operation.c RIZEZHZINTWET , TIHILMEZEZ 515
Bl COIT7AIADEEEELTE LRLTEELY,

DIP-SW(UPSEL/P35)=0OFF Mi5& (&,
g_src_IP R—F®D IP 7RL X
g_dst_IP BIEHEFD IPFTFLR
DERENERASNET .

DIP-SW(UPSEL/P35)=ON D15 & (%,
g_src_alt_ MAC AHR—F®D MAC 7FL R
g_src_alt IP R—F® IP 7RL X
g_dst_alt_IP BEHFD IP 7RLR
DHRENMEASNET,

Ethernet R2—4% vk RX BILERBAE  #su jﬁ‘@ﬂ 15
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g_src_MAC D{E(L. BB OBEEKRRICOAMEAINET,

B{EL. MAC 7RLRZZEAT-LMGE (L.
(DRAY—h-a> 745 L—420 r_lwip_driver_ ix REZZEET S
(2)g_src_MAC DIEZHRTE
main_ether.c I® static int mac_address_replace = FALSE;%* TRUE [ZE &
DELLMTERARETYT . (BEARMIZIL., GUI THRELT MAC PRLAMMEDLONET)

0.4.1. UDP ML {EENE
F—R—KhS SaATUREANTBE, BELFEZIESEIZ UDP TAYE—SFEELET,

SaAv KD AA

>command=S
UDP send text message to 192.168.0.81 port 30000

EIETEAVE—UIK, TI4ILRTIE hello(RX65N,UDP)'TF . TAY VKR T EEAYVE—V X EETEEY,
(KTOTSLTIE, Avt—CDRESIE 16 XFETELTOWET . EIETH/NNAMELEIZ 16 /NAFELTLET )
XRX65N DR ETAAVIEICEH>TEDOYET

9.4.2. UDP ) Z{EHH{E

UDP OT—4Z{ETIE. FbZIFR—rEIEEL T, TI4I/LATIE 30000 EDOHR—FTHLZITTLET, &5
ZFR—MIT =D EKIGE . TRRDHRERTAEET,

Ayt—UERELIZBE

message received (UDP) ->
hello(RX65N,UDP) (from 192.168.0.81:62404)

1o Ethernet R2—42% vk RX ERikEREAE  #texn jb:-'l‘@ﬂ
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9.43. TCP 9547 rELTOENME

F—HR—FDo caATUREANTHE. RELEEKRE TCP TOEBKEREILET .

cavY RO ARB

>command=c
connect 192.168.0.81 port 20000
-- TCP CONNECTION ESTABLISHED --

TCP CONNECTION ESTABLISHED &R RESnn(X, TCP TO#EKIIHRIILTLVETS,

F—R—FDS s AYUFEANT HE, ERMEILLI-EFICTCP THYE—VEEELEY .

P=EaNOY.)|

>command=s

TCP send text message to 192.168.0.81 port 20000
send message.

message received (TCP) ->

OK, (RX65N) (TCP server)

"OK, (RX65N) (TCP server) "DERIE. CHSMLDAVE—UICEALTHRFENRIELTE:
AR TY,
(BEEAEFH PC DIFEIE. COBMADTIHILEDAVE—DIEEDYES,)

REIET B AVE—T1E, TIAILNTIE "hello, (RX65N) (TCP client) "TY,

XRX65N DR ETAAVIEICEH>TEDOYET
taATUR T EEAYVE—JIFEETEET,
(RTOTSLTIE, Avt—CDESIF 40 XFFTELTWET  EETH/NNMMEEEIZ 40 /A RELTULVET )

davw rDOAR

>command=d
disconnect
-- TCP CONNECTION CLOSED --

d A< RIE, TCP OEHKEYIMT 52T K TY,
PErEE. s AR TAYVE—CAEREILTEEH AL

Cc OV VR CEfREiEL
SOAVYURTAYE—UMEE

d a2 R TGO U

ELSDH, —EDEELLYFET, (RXxxx_TCP 7AYIMRILTY )

Ethernet R2—4% vk RX BILERBAE  #su jb:-'l‘@& 17
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9.4.4. TCP H—/\ELTOENME

LB, TI4/LETIE 20000 BEDHR—FT TCP DEHKEFERITIEMELBYET, (REEHR 10 HLIRIZA D
IUREANTEIET, HFEZIIR—IBBIEERTTEET, TI+IILMEZE X 515414, ether_operation.c AIZ

RHEIN TV R—IESEERRELTZEN,)

TR —UBEREER . IR D TCP V37U oERERNELIGEE. LTORIZKREAHET .

BRERICHT HRIE

-- TCP CONNECTION ACCEPTED --
(connected from 192.168.0.81:52362)

TCP CONNECTION ACCEPTED &&RRanhld, TCP TOEKIZHIILTLVET , from DRRIL. EfETD
IP 7RLRER—IESTT,

CORETHEBHEFNALDAYVE—CERELLGEE, BEICKRTINET.

Ay—UERELIZBE

message received (TCP) ->
hello, (RX65N) (TCP client)
send response.

"hello, (RX65N) (TCP client) "NHEFENAEELTEAYE—DTT,
COFF, AAR—RIZHEFISHLT."OK,  (RX65N) (TCP server) "EWNSAYE—UFEYIRLT

WET . EYIRT AVE—D[E r IV N TEETRETY . p AV TEET 5 AV E—VEHRTEET,

pavk

>command=p

send text message is ->

TCP client : "hello, (RX65N) (TCP client)
TCP server : "OK, (RX65N) (TCP server)
UDP : "hello(RX65N,UDP)"

TCP US4 T UMM ERAYytE—Y taAYURTER
TCP H—/\fAINZEBZAyE— ravURTER
UDP TZEd A vt—Y TaOTUKRTEE

VAT UREMERE, s ARURTEFE T D AvE—D &, Y—NFRIET AV E—D DFER,
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H—/\BMERE, A TFALUIMERA KRGS

-- TCP SERVER LISTEN END --
-- TCP SERVER LISTEN START (port = 20000) --

TCP SERVER LISTEN END

T I]ED TCP i av(ItInET, TDik.
TCP SERVER LISTEN START
THLWNERFLERYET,

IR DRI, BBIRERICIKET, BEERERTHTHENTEFTT,
(1 [E & 2 BB THGERAD S ERERAETHREHYFEEA.)

BH. Uk

-- TCP SERVER LISTEN END --
tcp_bind error

tcp_bind error

tcp_bind error

tcp_bind error

tcp bind error A5 A (X,

r_config¥lwipopts.h A<

/*************************************************************************************************
3k >k sk sk sk sk sk sk sk sk ok sk ok sk sk sk ok sk ko ok

* File Name : lwipopts.h

* Description : Configures the 1wIP.

3k 3k 3k >k 3k 3k 3k 5k >k 3k 3k >k 3k 3k 3k 5k >k 5k 3k >k 3k 3k 3k 5k 3k 3k 3k >k 3k 3k 3k 5k >k 3k 3k >k 3k 3k 3k 5k >k 3k 3k >k 3k 3k 3k 5k 3k 3k 3k >k 3k 3k 3k >k 3k 3k 3k >k 3k 3k >k >k >k 3k >k >k 3k 3k >k >k 3k 3k >k >k 3k 3k >k >k 3k 3k >k >k 3k 3k >k >k 3k 3k >k >k %k %k >k >k kok
*******************/

#ifndef _ LWIPOPTS H__
#define __ LWIPOPTS H__

#include "r_lwip_rx_config.h"

//—Eopen/close L= R— +F#HBFHT 5
#define SO_REUSE 1

#endif /* _ LWIPOPTS_H__ */

#define SO_REUSE 1
DEBEMNEEHSNTOSIEHERL TSN,

AR—b-a2T4TL—FT. r_wip_rx O/N—2avEBRIC, I—FERETIEA—FRITEML-ERITHER
TLEWEY , (RBEAGMFEITEBMLTZELY, )
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ATODIIMTIE FEZFIE 1 Eyiav DA T, AFICEBDIZATUIMLDEREREZ(TANSEL
TEFEA. EHDISAT7 UM RBHERETULULME AL, server.c RO tcp_server_listen()DaA—KF%ES &2
PRIRLTLIZELY, )

H—NEEEISATURDEMEIXHIILTULAD T, — N\ aRILaVEHEIL TS IP PRLRE, 547
UREMETHEGT S IP PRLRIZERBZRTY , (—/\, 9547 EIZEL IP PRL RO SR ICHEGEL THRIESH
YFERAL. TN ZTNRIGHEREERELTEREDYEE A, )

c () . sGEIE) . AT (XU SA 7 U MADAT U R TY o B —/N\EMERR I — /MBI EARTI T —2£EITY]
#19 H5aYURERABLTOERAN, TCP DBEEVE AT, H—NAIALT—4ZEELEY. TIHLTY
MRBEHYFEE A,

(— BB, =N BIERO LN R—F THEBEFOTLDEVNSIFET T, AL &[T, E5onAE
THEI— AR THAHELS-EFREEHYFEEA.)
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9.5. AV THLE

main_ether.c M main_ether() TI&.

-EHDOIDEE

‘PHY Fy7 DUtk
-SCI #1#A1E
-DIP-SW DF vy

7

HaoHuo
Eleccranic

—UPSEL/P35 @ DIP-SW A' ON DH & (&, IP 7KL X=192.168.0.81, MAC 7 KL X=00-0D-76-00-40-02 IZ5%

=

E
B D AYVE—URT
‘LWIP RS54 /\EN{ERHSR

-F—R—FDLDANFFEL (10 B TRA LTI TEANED)

‘PHY Fy7 D)ty MR
-LWIP #)#31E

IR T =D AL BTT—REETE

(*MAC PELADER[ZEET HHEDH])
-Ether > ORERR

YR T—OA4 BT —REHIE

A N—T

DWEETH>TNET,
AMUII—TTIE.
-AP| B8 %D e £A A0 TR
F—R—FHASDaATURDNE
*TCP —/\Fb (T8
‘UDP H—/\F52(TE
Ty AR YFHRREINTINVSIGE L ping #£1(E

-ping DAA LT IEER

o TULVET,

Ethernet R23—A2F vk RX EnikiiBAE
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-main_ether() (main_ether.c )

:

EHOMHL
| LWIP ##A1t Iwip_init()
PHY FyF vk |
| jj”;;;zxﬁhu netif_add()
SCl ML sci_start()
DIP RAwF
RAEY

<& =
I
- |
E PRl 2

LWIP MBIt | |R_LWIP_DRIVER_Open() 2z—2 591k

AAL> loop
(_10# loop ) |
Ethernet_Link_Periodic

API Fa?l’aili&ﬁﬂki _Handle()
R_LWIP_DRIVER_Input()

netif_set_up()

A
HEHEY

no LE%EL;EXO) keyboard_command_process()
g es
change_address() .
no TCP H—/\ TCP H—/\EILLDIFE
PHY Fv7 HEZITHTE tcp_server_listen()
UDP #—/\ UDP H—/\ELLDIFE
FHLRITETE udp_server_listen()

ping_request()

ping M3RA Ls
T

[ A4 loop J

ATODIHTIE, BB 10 BT DL R T—VDEMEERIBLET . #EEIR 10 IR, F—R—
Mo AEANTHE FRLAREEZBRBICERITLET,

Flz AU —TATEF—R—FOSDANEZHFTET . AMVIL—TRNTIAIUREANTSHE,. OTURIC
ISC=BEE1TUVET,

TR vFIE BIEHFICEHEL IP PRLRIZ ping ZEELET S
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9.5.1. LWIP O #I#A1t

-main_ether.c N (3k¥. —HEH)

//LWIPFIEA1E
lwip_init();

//Netifig5E

IP_ADDR4(&ipaddr, 192, 168, 0, 80);
IP_ADDR4(&netmask, 255, 255, 255, 8);
IP_ADDR4(&gw, 192, 168, 0, 1);

/13y RD—=9 4B T 1 —R%EBM
netif_add(&s_netif, &ipaddr, &netmask, &gw, NULL, &r_lwip_driver_ethernetif_init, &netif_input);

[MEBLT=Ry F D=0 A3 T 2—R%ET T4 FTHEA
netif_set_default(&s_netif);

/12y NT—=04 28T —RAFHE
netif_set_up(&s_netif);

R—FDIP PRLAR, RYMIRY T —F DA FTRLRAZHRELT. RYNT—IA 3 T—RE=H/MELLET,

9.5.1. AMMVI—TRTHEUHET LWIP O API BE#

AMUBBTIEREEREDHE. while(1) TERIL—TSETOET N, ZOFTHRUEITRENHS API BHH
R_LWIP_DRIVER_Input()
R_LWIP_DRIVER_EthernetLinkCheck()

ERYET ATETRENE, REXEGEREOFIVIZTIEHKTT,

-main_ether.c N (3k¥. —HER)

/1A N—T
while (1)

Ethernet_Link_Periodic_Handle();
R_LWIP_DRIVER_Input(&s_netif);

€-1:))
}

void Ethernet_Link_Periodic_Handle(void)

//100msE\IZELT
unsigned long current_timer = sys_now();

if ((current_timer - s_ethernet_link_timer) >= 100)
{
s_ethernet_link_timer = current_timer;
R_LWIP_DRIVER_EthernetLinkCheck(&s_netif);

Ethernet R2—4% vk RX BILERBAE  #su jb:-'l‘@& 23
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A2 )L—TNTIX, Ethernet_Link_Periodic_Handle()& R_LWIP_DRIVER _Input()Z®E{TLT&Y.
Ethernet_Link_Periodic_Handle)®# T, R_LWIP_DRIVER_EthernetLinkCheck()ZMEUHLTLVET,

sys_now()l&. r_cmt_rx (AU RT7IVF AL ) ELEHELTEY. Ims BT/ D) AV RSN LE (=REDFFRE)

%#iRLEF , Ethernet_Link_Periodic_Handle() (A2 IL—TATEHKMIZEITINE T A, AIEIFEMEZEREL
THS 100 Ao bk, 745 100ms &2 R_LWIP_DRIVER_EthernetLinkCheck()MWETENET,
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9.6. UDP 9347k

9.6.1. T—AX{ENE
SaTYUREANLIZEEDOBETT .

-client.c

void text_packet_send_udp(unsigned char *dst_IP, unsigned short dst_port, unsigned char *message,
unsigned short size)

{
//UDPT X R kA w+t— %k EREH

//IRYIE

// &L

//518

// *dst_IP: iE{EHXIPT7 FL X
// dst_port: ZE{E&ZAHR—
// *message : EEAvE—T
/] size : FEEFEHAX

struct udp_pcb *pcb = NULL;
ip_addr_t dst_ipaddr;

err_t err;

struct pbuf *p = NULL;;

//UDP pcbfEmk
pcb = udp_new();

if (pcb != NULL)
IP4_ADDR(&dst_ipaddr, dst_IP[@], dst_IP[1], dst_IP[2], dst_IP[3]);

/ /¥R
err = udp_connect(pcb, &dst_ipaddr, dst_port);

if (err != ERR_OK)
{
sci_write_str("udp connect error.¥n");

udp_remove(pcb);

return;

}
p = pbuf_alloc(PBUF_TRANSPORT, size, PBUF_RAM);
if (p != NULL)

pbuf_take(p, message, size);

err = udp_send(pcb, p);

if (err != ERR_OK)
{

}

pbuf_free(p);

sci_write_str("udp_send error.¥n");

udp_disconnect(pcb);
udp_remove(pcb);
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UDP TOT—R#EDIHE.
pcb = udp_new()
T.BEICERTS pecb GBEICERTABERERE. COBEBTERLET .

M pcb (& protocol control block T LWIP TR T 2EHRERSIE I (FEER) TT,

(UDP DIF A& TCP LIFEGYBEANCHEBREMILIL THDERZTVD T, EEN7YNERIFHEI &I peb
ZEAMELTVET )

udp_connect() £k
udp_send() #*1E
udp_disconnect() tl#T
udp_remove() pcb M Hlk&

LFREOFNT, API AHERFEVHLTILVET , UDP DIZE L. EEN DO DER—IERMT HELVIEKTE,
udp_disconnect()L T. pcb BAHHEIBRLTLELVET,

udp_connect()T. ¥EHED IPTRLRER—MESEIETEL THESL. usb_send()TIL pcb ZEEL TEE (COBF
BT peb [ZIE, #BHEED IPFRLRER—IBEES R FTEH) EWSRETT,

UDP TOT—AEER I,
pbuf_alloc() EFERD/\VI7AERZHER
pbuf_take() FEERD/ NV I7IZT—2% N
pbuf_free() EERD/\T77 AT DB
D APl BEHZEE->TLETY,
udp_send()I&. 51%1Z pbuf #:&&K (LWIP AAMERT 5T —2EZERD /Y I7AE)) ZIEET HEHIL>T

WET, ZDT=H. 21— TOJ 5 LT phuf BERITEET —2EEMLTH S udp_send()EFFUHT LIIZLT
WET,
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9.7. UDP H—/\

9.7.1. b5 (+EARNER

-main_ether.c, main_ether()N

4

HaoHuo
Eleccranic

[/ A —T
while (1)

//UDPH —/\fF 5 R ITERTE
if (g_server_udp_pcb == NULL)

ret = netif_is_link_up(&s_netif);
if (ret)
{

}

udp_server_listen(g_udp_server_listen_port);

g_server_udp_pcb (&, UDP H—/\[AF+ D pcb TH, CNAMERSNTIVELMEE L, 552 (TER O NEF1T
WET, EEE., FHZITHRBLENETINSE ==NULL TIHEKEYET,

udp_server_listen()h\1F5 52 (TEARBE 2L T9, (g_udp_server_listen_port (&7 74 )L TIE 30000 TI)

=server.c

{

void udp_server_listen(unsigned short listen_port)
//UDPTF 5 5 T RE%

//RYE
/l &L

//51%
// listen port : FHZIT/R— bk

err_t err;

//UDP pcbfEmk
g_server_udp_pcb = udp_new();

if (g_server_udp_pcb != NULL)

err = udp_bind(g_server_udp_pcb, IP_ADDR_ANY, listen_port);

if (err != ERR_OK)
{

sci_write_str("udp_bind error¥n");
udp_remove(g_server_udp_pcb);

return;

}

//ZRET—ILINy U BB D E R
udp_recv(g_server_udp_pcb, udp_server_recv, NULL);

sci_write_str("-- UDP SERVER LISTEN START (port = ");
sci_write_uinti16(listen_port);
sci_write_str(") --¥n");
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o E=
udp_new() pcb DYERK.
tep_bind() R—rEE& pch ORI
udp_recv() Z{Ea—IL/\v BB DEER
{THoTLVET,

udp_recv()DEIHIE. Tpcbl. MZ8F9 52 Ea—/L/\wYBE$1. 3 BB DI a—IL Ny IBEEITEL-WT
—BADRARITT  HFIT, ZEI—IILAAYIBERITELEWLT—2IEELDO T, £ 3 518 NULL THREHZIFEY
HLTULETD,

=server.c

static void udp_server_recv(void *arg, struct udp_pcb *tpcb, struct pbuf *p, const ip_addr_t
*addr, ul6_t port)
{

//UDPH— /N ZAERE

unsigned char buf[UDP_MESSAGE_SIZE + 1];
unsigned short 1len;

/I T—3%&%1E

len = p->len;

if (len > UDP_MESSAGE_SIZE) len = UDP_MESSAGE_SIZE;// bufh’17/8A FLMERL TLWVELDTH A X8
BOBEEILFEEDI/NNA FDHERTR

memcpy (buf, p->payload, len);

//ZENy 77 AT DK
pbuf_free(p);

buf[UDP_MESSAGE_SIZE] = '¥0';//#&IH3XF

sci_write_str("message received (UDP) ->¥n");
sci_write_str((const char*)buf);
sci_write_str(" (from ");
sci_print_IP((unsigned char *)addr);
sci_write_str(":");

sci_write_uinti6(port);

sci_write_str(")¥n");

T—A%ZELEEX. BRITHERLE=/A\YI7(bu)~DT—42aE—, FOba)L A2y A TERLI=ZE/\Y
77 DEAM (pbuf_free()) &, RIEEAYE—PDRTREITOTVET,
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9.8. TCP 9347k

9.8.1. EHME

CAYUFZEANLIEZDEETT,

-client.c
void tcp_client_connect(unsigned char *dst_IP, unsigned short dst_port)
{
//TCPHE RA K
//RYIE
// &L
//31% ‘
// *dst_IP : HE#E&KIP7 FL X
// dst_port : #EfEfkAR— b
ip_addr_t dst_ipaddr;
//TCP pcbfERk
g_client_tcp_pcb = tcp_new();
if (g_client_tcp_pcb != NULL)
{
IP4_ADDR(&dst_ipaddr, dst_IP[@], dst IP[1], dst_IP[2], dst_IP[3]);
/ /¥R
tcp_connect(g_client_tcp_pcb, &dst_ipaddr, dst_port, tcp_client_connected);
}
}

IP4_ADDR [&. IP 7FL X (unsigned char dst_IP[4])Z& LWIP QB THRSIBXITEHRLLTLSEITTT,

pcb [ protocol control block T LWIP TEfY % TCP #E#ia ik OEH (BERK) TY,

struct tcp_pcb *g_client_tcp_pcb = NULL;

tcp_new() THLLY pcb Z4ERLL T, TCP D #E#RE%K tcp_connect()MD 518k & L TELET . tcp_connect M 2,3
FHOSIHMITEHRED IP PRLRER—FTT A, 4 FBHICHEELTLVS tep_client_connected EBIHTY , &t
METLERIC. 4 BEHOSIMTIEEL-BBNFENSEELLGYET,
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-client.c

static err_t tcp_client_connected(void *arg, struct tcp_pcb *tpcb, err_t err)
[ITCPY S AT v MEGBEI—IL/N Y VB E BT HBH
g_client_es.pcb = tpcb;//&EI—IL/N\y VB THERT 5515
tcp_arg(tpcb, &g _client_es);
tcp_recv(tpcb, tcp_client_recv);
tcp_sent(tpcb, tcp_client_sent);
tcp_poll(tpcb, tcp_client_poll, 1);
tcp_err(tpcb, tcp_client_err);
g_client_es.tcp_connection = TCP_CONNECT;
sci_write_str("-- TCP CONNECTION ESTABLISHED --¥n");

return 0;

ST T BRI,

tcp_recv Z{SHF

tcp_sent E{EXE T HF

tcp_poll i O E AL

tcp_err T5—0F
[CREUHINSEHO—IL N\ B £ &/ T HNEET>TVET,

tcp_arg [, FEI—IILA\VIBRIEIREET HDEELLELTT,
g_client_es.tcp_connection = TCP_CONNECT;

T, BERREEEDEODRATY , (RERTAYE—VUEBLEBEEFISI—RTIESH=8H) (LWIP OEEIC
HEGLEDTEHYEEA)
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-client.c

static err_t tcp_client_recv(void *arg, struct tcp_pcb *tpcb, struct pbuf *p, err_t err)

{
//TCPO 54 7> FZEE%

struct TCP_ARG *es = (struct TCP_ARG *)arg;

unsigned char buf[TCP_MESSAGE_SIZE + 1];
unsigned short len;

if (p == NULL)

//EDTCPT L—LEZEEREYIN, S TIRFINI SV 2EICH L TAKERT (BTIbEohbHD
tcp_server_poll() M TFINZEE(E)
es->tcp_connection = TCP_CONNECT_CLOSEING;

return ERR_OK;
}

/I T—R %28

len = p->len;

if (len > TCP_MESSAGE_SIZE) len = TCP_MESSAGE_SIZE;// bufh‘4l/NA FLMERL TWWELDTH A X8
BOGEILEEDL/N( FDHERT

memcpy (buf, p->payload, len);
buf[TCP_MESSAGE_SIZE] = '¥0';//#ifX=F

[IRZ YT IZ2{EY A XEH
tcp_recved(tpcb, p->tot_len);

/]8T 7 AT DERER
pbuf_free(p);

sci_write_str("message received (TCP) ->¥n");
sci_write_str((const char *)buf);
sci_write_str("¥n");

return ERR_OK;

}
static err_t tcp_client_sent(void *arg, struct tcp_pcb *tpcb, ul6_t len)
! /ITCPO S A4 T7 > MEERTHEE

struct TCP_ARG *es = (struct TCP_ARG *)arg;

if (es->p_tx != NULL)

tcp_client_send(tpcb, es);

}

) return ERR_OK;

T—R%ZELT=35E (tep_client_recv()I&. A—HBITRELfz/\WI7I2aE—Lz& T, LWIP TEALTLS
INYITFAEYIEMBBLET £z, WKRICAYE—DFRTSEET,

T—ANEET T ERENYIT7ZIZT—EANE-TLSIGE X, ROFZIEZFIRLET (tcp_client_send()).
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-client.c

static err_t tcp_client_poll(void *arg, struct tcp_pcb *tpcb)
[ITCPU S AT Y hiR—1) V%
struct TCP_ARG *es = (struct TCP_ARG *)arg;
if (es != NULL)
if (es->p_tx != NULL)

tcp_client_send(tpcb, es);
}

else

{
if (es->tcp_connection == TCP_CONNECT_CLOSEING)

// I DFINE %18
tcp_client_connection_close(tpcb, es);

}

return ERR_OK;
}

static void tcp_client_err(void *arg, err_t err)

{
//TCPO S AT hITS5—IBEGSK

struct TCP_ARG *es = (struct TCP_ARG *)arg;

switch (err)
{
case ERR_RST:
case ERR_CLSD:
tcp_client_connection_close(es->pcb, es);
break;

}

sci_write_str("tcp client error function called, code = ");
sci_write_uintl6(err);
sci_write_str("¥n");

TCP #fh . EEAMICIE (XN DDA HR—1) 25 B (tep_client_poll)) T , EE/N\YT7IZ. REEDT—EMN
HOTWBIGEIE. EEZRLET, UIMEREZ (T o5& (&, IR LEETLVET,

IZ5—a—)L\vIBE#(tcp_client_err(Q))BFEIEN I E L, T7—a—FERTTHHRITLTLET,

32
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static void tcp_client_send(struct tcp_pcb *tpcb, struct TCP_ARG *es)

{
[/TCPO S AT bDEE/NY 77 ZNET S

struct pbuf *ptr = NULL;

errt err = ERROK; [T5—HBIoTWEL FEEOT—58BSE /\yI7AEIDREN len BLE

while ((err == ERR_OK) && (es->p_tx != NULL) && (es->p_tx->len <= tcp_sndbuf(tpcb)))

ptr = es->p_tx;

err = tcp_write(tpcb, ptr->payload, ptr->len, 1);

if (err == ERR_OK)
{

RONAYI7EBE |

es->p_tx = ptr->next;

if (es->p_tx != NULL)

pbuf_ref(es->p_tx); |’§E§ﬁﬁ>5‘4‘/7')%>l~ |

¥
pbuf_free(ptr); |[AE!DEEK

else if (err == ERR_MEM)

{
es->p_tx = ptr;
}

else

{
[/ EDD TS —
}

tcp_client_send()I&. #EEE T DA—IL/\YIBEEAR—) 05 Da— )L\ OB TFEIEN S TT .
REEDT—EANHIEEDUNETT,
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9.8.2. T—AX{EN1E
BEE% s OTUREAALIBEDEETT,

-client.c

void text_packet_send_tcp(struct tcp_pcb *tpcb, unsigned char *message, unsigned short size)
{
[ITCPTHR M A wE— U EREH

//RYE
/1 &L

//31% i

// tpcb : TCPEERYIR S EEMR

// message : EEAVvE—T

// size : EEHA X

if (g_client_es.tcp_connection == TCP_DISCONNECT)
//TCPOBEMNELTULVEL
sci_write_str("TCP NOT CONNECTED. Please open TCP session first.¥n");

return;

}

err_t err;
sci_write_str("send message.¥n");

err = tcp_write(tpcb, message, size, TCP_WRITE_FLAG_COPY); //TCP_WRITE_FLAG_COPY(1):/\w 77|23
E—%1T5

if (err != ERR_OK)
{

}

sci_write_str("... ERROR¥n");
}
tcp_write() DN T —2%E{E TS5 APIEAETY,
4 ZBEDSI$IE. TCP_WRITE_FLAG_COPY(=1)¢éLT=15E . T—2 (ZD7—ARTIL message) & LWIP iAE

HLTWAN\YI7[CaE—%#T0ET, TDHB AL, messege [FT—2EERTETCHEE*REFIILEEIHYE
HA,

tep_write()IZEL TLVA tpeb (&, Yr—/ &3 9 HFEIC tep_new() TYER LTz TCP FA® pcb(protocol control
block) T9 , (=g_client_tcp_pch)

UDP DI5& (& peb (T —2ZEHERNZIERL . T—HEERICHIBRT SR TLRAY, TCP MZ&ILEHRM S
YIETETRIC pcb Z2EWEHLLTT—2EEETVET,

Xtep_write() GEIET —2EH A X %51 $Z#D) & udp_send() (pbuf #&EAZ S IHIZED) DAUE2TT—ADEL

[CEALTIZRIEBE Z T B AD. tep_write) THRERAIIZIE pbuf ZFERL T pbuf MSEEREETHOTNSER
nEY,
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udp (& udp_send()ZFEU H T EENEREE M T, udp_send() #IZ pbuf_free()ZETLTHLREHYEE AL
ZhIZxL. tep_write()D 7 (L ENEFE(E TIEAEK LWIP QT ARILR AV DEED BLVIAS2 T TOREE LY
F£7, pbuf_free()TEDRAIU T (FT ORI RZY I TIHRITNITHISENE T . TDF0H . API BB#ELTIET—
B%EZ (TR THE, ETpbuf ICaE—, GBIEASHS) . 215 . pbuf i (pbuf_free())Z1T3127T—RXELTLY
SDTIEGELMNERNET,

75d TCP MIZE TH. tep_write() (<. tcp_output)EEITT H&. tep_write ) TEEF a2 —ICANON=T—4
MENEREIESNBEVNSEMELELRYE T, (RTODHMTIE. tep_output)[FE-TLEE AL )

9.8.1. YHrnER

BER d YU REAALISEDEETY .

-client.c

void tcp_client_connection_close(struct tcp_pcb *tpcb, struct TCP_ARG *es)
{
//TCPHER Y] BT R %k

//IRYE
/1 &L

//51%k
// *tpcb : TCPEERY kS &k
// *es : BIEDEER

tcp_arg(tpcb, NULL);

tcp_recv(tpcb, NULL);

tcp_sent(tpcb, NULL);

tcp_poll(tpcb, NULL, 9);
tcp_err(tpcb, NULL);
tcp_close(tpcb);

es->tcp_connection = TCP_DISCONNECT;

sci_write_str("-- TCP CONNECTION CLOSED --¥n");

BFEO— )L/ IB#E NULL [TEREL T, tep_close() &MU HLET,
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9.9. TCP H—/\

0.9.1. 52 (TEARNE

-main_ether.c, main_ether()N

[/ A —T
while (1)

{
(Eg)

[ITCPH—/IN\FH ZITERTE
if (g_server_es.tcp_connection == TCP_DISCONNECT)

{
ret = netif_is_link_up(&s_netif);
if (ret)
{
tcp_server_listen(g_tcp_server_listen_port);
}
t

g_server_es.tcp_connection (&, A—HHAEELTVWSERBETY , Y—/\DILE ENS>TULVEMEEIZ, 55
ZITRAEDNEBEITINET , EBEIR©. —EEEL UL R THLRITRBLEIETINET,

netif_is_link_up()l&. RFYrT—UHILE EN>TNEH DR T,

tcp_server_listen()A\F5 32 (TBHIERE% T3, (g_tcp_server_listen_port (&7 74 JLETIE 20000 TF)
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=server.c
void tcp_server_listen(unsigned short listen_port)
k //TCPFFH X 1TRI%L
/IRYIE
// &L
/7515

// listen_port : FHZIF/HR—t
err_t err;

//TCP pcbfERX
g_server_tcp_pcb = tcp_new();

g_server_tcp_pcb->so_options |= SOF_REUSEADDR;//—EERELf-~— FZBFAET S

/*
smc_gen¥r_config¥lwipopts.h AT

*
*
* #define SO_REUSE 1
*
*

NDEZEH L THEMELVE, SOF_REUSEADDR DREIFEAMIZHLLBELDTIEE
*/

if (g_server_tcp_pcb != NULL)
err = tcp_bind(g_server_tcp_pcb, IP_ADDR_ANY, listen_port);

if (err != ERR_OK)
{

sci_write_str("tcp_bind error¥n");
tcp_close(g_server_tcp_pcb);

return;

}

g_server_tcp_pcb = tcp_listen(g_server_tcp_pcb);//tcp_listen() [& pcb ZiRT
(g_server_tcp pcoMEEZ SN TEEH)

tcp_accept(g_server_tcp_pcb, tcp_server_ connected);//i#i &= (T ANT=IRIZ,
tcp_server_connected() MIEIEN ZRTE

g _server_es.tcp_connection = TCP_CONNECT_ATTEMPT;//%Z 54 7 > bh b DEFHINEE

sci_write_str("-- TCP SERVER LISTEN START (port = ");
sci_write_uintil6(listen_port);
sci write_str(") --¥n");

H—/\3I5 EITDOEEL. tcp_new T TCP pcb EH (&K ##WHELET,
g_server_tcp_pch->so_options MEXE . 20000 R—hTHFL =T, k., BIE. Ik, TD#&. BE 20000 R

— I, TCHELZITTEGEICWRERRETT . COR—NEBFATHHREIL. Iwipopts.h DESHRZLNLETT,
(9.2 &1 T Iwipopts.h RIZIEENBHELFIBICELTIFEHLTLET)
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tcp_bind() pcb &5 S R— B S OBET T

tcp_listen() 532 (TENME

tcp_accept() EHFICIFIENSBEHDETE
#EAY5API BA&IE LEETT,

tcp_accept()D 2 FEBE DSBS T, EHEFICCCTIRELEBEENFENET,

=server.c

static err_t tcp_server_connected(void *arg, struct tcp_pcb *tpcb, err_t err)
{ //TCPH — /iR O — )L/ Ny VB Z B8R I 2 B%

g_server_es.tcp_connection = TCP_CONNECT;

g_server_es.pcb = tpcb;//&FEI—IL/N\y VAR THEAT 5518

tcp_arg(tpcb, &g _server_es);

tcp_recv(tpcb, tcp_server_recv);

tcp_sent(tpcb, tcp_server_sent);

tcp_poll(tpcb, tcp_server_poll, 1);

tcp_err(tpcb, tcp_server_err);

sci_write_str("-- TCP CONNECTION ACCEPTED --¥n");

/ /R TT

unsigned char remote_ip[4];

remote_ip[0] (unsigned char)(tpcb->remote_ip.addr & ©xff);//remote_ip->addr I&U) FILZ 2T 47

UTHRMENDS
remote_ip[1]
remote_ip[2]

remote_ip[3]

(unsigned char)((tpcb->remote_ip.addr >> 8) & oOxff);
(unsigned char)((tpcb->remote_ip.addr >> 16) & oxff);
(unsigned char)((tpcb->remote_ip.addr >> 24) & oxff);

sci_write_str("(connected from ");
sci_print_IP(remote_ip);
sci_write_str(":");
sci_write_uintl6(tpcb->remote_port);
sci_write_str(")¥n");

return 0;

g_server_es.tcp_connection [F1—HRAITEEL TS ER (LWIP THEAT HIRTIFELY) .

HEfRSE T RFICIE.

tcp_recv Z{SH

tcp_sent E{EE THF

tcp_poll i D FE L0

tcp_err T5—0
[CEUHINAEHQ—IL N\ B B KT HNEET>TVET COHYIK. V547U DO ERE DR
ERLTY,
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=server.c

static err_t tcp_server_recv(void *arg, struct tcp_pcb *tpcb, struct pbuf *p, err_t err)
//TCPH—/NZ{SEAH
struct TCP_ARG *es = (struct TCP_ARG *)arg;

unsigned char buf[TCP_MESSAGE_SIZE + 1];
unsigned short len;

extern unsigned char g_tcp _response message[];//H—/\EMERICIRIET A A v E—
if (p == NULL)

//ZBEDTCPT L—LE2{E-E K& UE, CZTIEFIND S ZEITH L TAKERT (BTIb605H
tcp_server_poll() R TFINZEE(E)
es->tcp_connection = TCP_CONNECT_CLOSEING;

return ERR_OK;
}

/I T—R%%E

len = p->len;

if (len > TCP_MESSAGE_SIZE) len = TCP_MESSAGE_SIZE;// bufh¥4l/8A FLMERL TLWELDTH A X8
BOIGEILFEEDL0/N 1 FDAHRT

memcpy (buf, p->payload, len);
buf [ TCP_MESSAGE_SIZE] = '¥0';//#&ifXF

[/ RZ 9 TIZ2EY A @
tcp_recved(tpcb, p->tot_len);

11180 D7 AE DEKR
pbuf_free(p);

sci_write_str("message received (TCP) ->¥n");
sci_write_str((const char*)buf);
sci_write_str("¥n");

sci_write_str("send response.¥n");

err = tcp_write(tpcb, g_tcp_response_message, TCP_MESSAGE_SIZE, TCP_WRITE_FLAG_COPY);//
TCP_WRITE_FLAG_COPY(1):/\v 7 7I[CaE—%1T5, LAKRURRE

if (err != ERR_OK)
{

}

return ERR_OK;

sci_write_str("... ERROR¥n");

T—ARADZET— )L/ NV H (tcp_server_recv()I&. FR¥FERA TCP V347U D REI—IL/\yIEEEDHE
BT, H—/\BITOEMEDIZE. T—2EZELEE"OK,  (RX65N) (TCP server)"'&W\S5Ayt—U%RIE
LET . ZNLUANDI—IL/ A IBEBICBELTIE. 9547 bDa— L\ IBEHEEDYFE R A,

H—N\EMER, T—2EZEL5AE. LD tep_server_recv()Da— )L/ A\ oM THMNIE, YIEREZZ
[TER-1=35& L. tcp_server_recv()& tep_server_poll)Da— L/ Ny BEEIZKY 4 DA N\ R AU TO UMK
WEAITHONET

BEVIMEIE AMVIIL—THNTHE TCP —/\DOFLZ(TEMEN AN FET,
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9.10.ping

ATOD VT, TV a XA FER T EEEMBFIC ping ZHTBFET . Ff-. MM SRAR—FIZxFL T ping &
o& KR—REEELET,

ping [&. ZAk3aJLELTIE ICMP(Internet Control Massage Protocol)&E%YET DT, AX—k-ar 745 L—4
D r_lwip_rx MEEE T IWIP_ICMP D& & Enabled (FxyP[T 74 IR IZERELTHEDLELHYET,

9.10.1.ping YOI Rk

*ping.c
void ping_request(unsigned char *dst_IP)
//pingi:{E RIS

//RYE
/] L

//51%
// *dst_addr : pingiX{EELIP7 KL X

struct pbuf *p = NULL;

struct icmp_echo_hdr *iecho = NULL;
ip_addr_t ipaddr;

err_t ret;

int i;
unsigned char *d;

//PINGDIDIZEREIZE
ping_id++;

//RIEER L= g ping pcb AE-TW3EE&—BRK
if (g_ping_pcb != NULL)
{

raw_remove(g_ping_pcb);

}

//pcb & ERL
g _ping_pcb = raw_new(IP_PROTO_ICMP);
if (g_ping_pcb == NULL) return;

[/BEA—ILNy VBB ERTE
raw_recv(g_ping_pcb, ping_recv, NULL);

raw_bind(g_ping_pcb, IP_ADDR_ANY);

112847y BNy T 7 DFER (TP b)
p = pbuf_alloc(PBUF_IP, sizeof(struct icmp_echo_hdr) + PING_DATA SIZE, PBUF_RAM);
if (p == NULL)

raw_remove(g_ping pcb);
return;

}

//ICMPA~ &

iecho = (struct icmp_echo_hdr *)p->payload;
ICMPH_TYPE_SET(iecho, ICMP_ECHO);
ICMPH_CODE_SET(iecho, 0);

iecho->chksum = 0;

iecho->id = ping_id;

iecho->seqno = htons(1);

Ethernet RA—42% vk RX BXikiREAE #ﬁ%#i.ﬁ@
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- ping.c, ping_request() (=)

/>I<

¥ JRMLIVT 47 UDRETIK, IDOWEAEILOx3512(=0x1234 +1 Z# L THRIRER) &40 Y

* Ox3612->0x3712->0x3812MRICEILT 2EEL 1D (0x1234F A VU U AV LT L ETRZHIZ LIZEN
IDETED)

*/

//pingT—% (32/34 k) :abcdefghijklmnopgrstuvwabcdefghi (Windows@pinghiE2dT—RICEHE TS
T, COAUVTESEITNIEESENE WL SRTIEAELY)

d = p->payload;

d += sizeof(struct icmp_echo_hdr);

for (i=0; i<23; i++) *d++ = (unsigned char)('a' + i);

for (i=0; i<9; i++) *d++ = (unsigned char)('a' + i);

/I Fry Y9 LOE
iecho->chksum = inet_chksum(p->payload, p->len);

//pingi&(E
IP4_ADDR(&ipaddr, dst_IP[@], dst_IP[1], dst_IP[2], dst_IP[3]);
ret = raw_sendto(g_ping_pcb, p, &ipaddr);

if (ret == 0)
{
g ping flag = true;
g _ping_timeout = sys_now(); //EE L-BHZERE
sci_write_str("ping request send to ");
sci_print_IP(dst_IP);
sci_write_str("¥n");

}
else
{
sci_write_str("ping request send error.¥n");
}

A IAES 3
pbuf_free(p);
}

ping U2 TAMZBELTIE.
g_ping_pcb = raw_new(IP_PROTO_ICMP) ping FA® pcb Z4Emk
raw_recv(g_ping_pcb, ping_recv, NULL) ZZ{E3—/L/\vIRE % &%
raw_bind(g_ping_pcb, IP_ADDR_ANY) pcb & IP 7KL AD#4t(+
raw_sendto(g_ping_pcb, p, &ipaddr) ping YT Ak ybDiElE
ERYFETH EET BT R AMNDZEE>T Fov I LEHELTEDRAATREL FIOTADIIRRT
WBESARBYET,

MEET—HE YL TINDESS
iecho->id = ping_id;
TY A, 2T ping_id=0XABCD MDIFE . EEEN 5T —42IL OXCDAB &4 FET,
RXIENAZUTAT U (T—REIMNLIVTAT U EVTIVTAT7ODELLMNEREIRL TR A S CPU) TY Y,
ATOCIHRTIE UMLIDTAT7UELTVET,
Ethernet DR TIX. EVI IO TAT7UTEBIETDRFEYTT . UMLIVTAT2D CPU DIFE. BoTULM=D
EERIETHRINAMDHITIED (BB H D) ERRBELTZALY,
(RXXXX_TCP £TDFADIILTIE, ID BEDT—4% L - FTRDIEFE T/NARRMN)—LIZELTULELEZD
T.0XABCD /' OXABCD &L TEIESN DR TL Iz, LWIP DIRIBETIE, ARUBMIE (VLI T4T7 2 TlE, T
INAEDD) EESNBEHRDRTT )

Ethernet R2—42% vk RX ERiLEREAE  #texn jb:-'l‘@& H
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*ping.c

static u8_t ping_recv(void *arg, struct raw_pcb *pcb, struct pbuf *p, const ip_addr_t *addr)

{
//pingEEZIERHOI—IL/\y U %

struct icmp_echo_hdr *iecho;

/] ICMPA v B —ZEiG
if (pbuf_header(p, -PBUF_IP_HLEN) == 0)

iecho = (struct icmp_echo_hdr *)p->payload;
if (iecho->id == ping_id) //PING IDM—EL1=ZEIFEARKR— FDpinglc T HMETHD EHHET
{

//pinghViR > TETHEIELEDRAT

LED = LED_ON;

sci_write_str("-> ping reply received from ");
sci_print_IP((unsigned char *)addr);
sci_write_str("¥n");
}
}

pbuf_free(p);
//ARR— FDpingl®§ BISETHWNGESEHg ping pcblFHEET S

raw_remove(g_ping_pcb);
g_ping_flag = false;

/*
* RO—)L/Ny BB EREIINED Sping!) VTR FEZELEBOARR—KMNoDping!) 754 GEE) (&
* LWIPO 7O FOILRE Y TUEIN S

*
* A RO— )N\ IBEENEBRINTWE5EE
* SEM S Dping) YV TRA N EZELEEE. ABEBIZRATL 284G
* TARBBANTping ) VTR b (ZE) (2T Bping) TS54 GEE) OMEZEITS
* LWSIHELHBIN., TDHEEIE
* cBEETYVARSYFERT (pingiEH) BI-LWIPO FO F3)LRE Yo hping!) V TR h#LIE
o * BB TYVARSAVTFERLE (pingEd) B (ORVDIENDZIE) ~- 12— T045 S5 LTping ) VTR b+
nig

PR A
*

* RTOYSLTIE. CHELDLpingZEELI-RDORMDZIE (ping) T4 2RETHELHME) T—20H
* KEHTREZTL., TORI—NUNYIVEBOEREHET S
* (ping) VTR FOMBZFEELWIPO IO FIILAEZ v IIZEES)

return 1;

/*

* return 1

* o>

* RR— KO SEH Lizpingl2dd 51 TS5/ DHEIE. RYMEQ)->ABERNT/AY Y FEHBHET S, i RY

* RR— FOSEH LizpinglZ® T 51 TS5 4 THED > BELARBEHNT/Ary b EEET S

¥ N7y FMEOE—ShTABEHBICESINS, RYE)DEHEIE. LWIPOTA FOJLRE v I WG| EHiE/NY
v EWET D)

*/
}

ZIEI—IL AV IBEBIT ERORICLTOET , RIEL-T—2(ping YT SA4THAHLEERF) D, ping ID DEEXR
T AR—FHEo7= ID E—ET NI,
-R—K LD LED M 4T
-EE [ AY+E— (-> ping reply received from XXX.XXX.XXX.XXX) & T 7
LEJ,
ZD#. g _ping_pcb ZHELFET (=a—/L\yIBEBDOZEFLELET),
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g_ping_pcb ZHET 5D A, ping IEE (=a— L\ IBERER) DED 1 BB DOZERGOT, -F-FZD
RAZYJ THITE ICMP Ayt— (ping VY TRARM #ZELI-HZE . ping BEIEITVWER A, BFHSRLE
ping NEYFEHA.)

*ping.c

void ping_timeout(void)

//pingZ A LT ) MLIE
raw_remove(g_ping_pcb);
g ping_flag = false;

*

* pinglGBEZIEHOI—/L/Ny VMO EHZZFHIRL T
* pingD/Ny RZELWIPO A IR EZ VI IZEES
*/

}

o=

ping VT AREFIZIE. g_ping_flag % true [ZEXTELET . A1V BEENT g_ping_flag & ping VO TRXMEZEITL
T=B¥ME g_ping_timeout #B5fRL T. ping VT X+EEITH L—EHFE (5 B BB T 5L24 L7 MLE (ping
DTS4 DREFLEMRBR) #1TVET , (REHIK. AV BEHATEENET)

9.10.2.ping Y754

ping VFSAICEALTIX, 2—H 705 SALTET>TLWEE A LWIP ORI ARV N TRIBEINET,

iE]l! ICMP T—42%{5% En{E

1 ping YT RFZ{E LWIP FEkaLRZYY ping YT S1%(E

2 ping 3% H - ping_revc() & &%

3 ping V7515145 ping_reve()a—JLs\v - BE%k HAyt—IFRIR, LED &4T
ping_recv() iR

4 ping YO T AFZE LWIP 7O raJLRZYY ping V7S51&15

BRI, LWIP FORa/LRAYIH ping DUITZARERIBLET,

TYL 1R YFH#IBLT ping ZEELBA . ICMP /A4y b Z{E5(F ping_recv() (=1 —F EHERBEH) &4
Y, ZDEAZUY T ping VT5A4EZETIIE. ZFR—F D ping U TR LEEMEFH ping ZiIRLI=2DEL
TREINFET,

ZD#I(E. ping_recv()(=1—HERBHK) OBREWELET O T, BE ping VITAMEEROIREICRY F
T, (LWIP Z7BFIJLRZ YO D ping DUIBEITIHRICHYET )
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CCT.ping EHEDRAMGELGMEEEEZFT

B35 ICMP T—2%{5% En{E
1 ping JOTALZ(E LWIP ZOka)LRAZYY ping V7S51%1E
2 ping 3% H - ping_recv() &%
2 e EWZ-YE o QWY:TT? S = LED T
3 ping 24 L7k - ping_recv() iR ZE
(2 Hi5 5 iFiR)
4 ping JOTALZ(E LWIP Ok LRSS ping V7S51%1E

ZDIGEE. BRI 3 DEMELNLGRDELLBYET, 2 Hio 5 WHE@T DL ping DA LT IRNLEEEY .,
ping_recv)IEZHEINET , TDERDHEMS ping VYT AR KIGEIEL. LWIP OTARINAZVINZIET
BMDT, ping [FIRYFET,

mH. 2 O ping EHEMNS 5 FLLA (ping EE#a— )L/ \wHEE# (ping_recv()) N & EFESh TLVSR/3IVH)I(C
ping UV T RAREZELI-BE X, ping_recv(BE#A ping VTR /N ybEZ{ELFET, ping_recv()BEE T
[X. ping V754 DEIEFITIVNEEEREH L TLVELD T, ZOIZBEXARR—KH ping iSEEFIRIGEWNELELYE
ER

[TAaAVHR—EMBFEELAELY IP PRLRIZ ping 21T 1M DI5 #LIRIZHERH S ping VI T ANHRA TS ]
ELVSEHDIFE.

C:¥Users¥win64-7>ping 192.168.0.80

192.168.0.80 IZ ping ZHEEFELTLET 32 NA+DOT—45:
ERMNAALTIRLELT,

192.168.0.80 MEDIEE: /A4 =32 B <1ms TTL=255
192.168.0.80 MEDIEE: /S 4L =32 B <1ms TTL=255
192.168.0.80 MHDIGE: /A =32 Bl <1ms TTL=255

192.168.0.80 @ ping #iit:
IR EIE = 4. R1E =3.1B% = 1(25% DEX).
SOVE M)y OBERRE (SUR):

&/ =0ms, &K = Oms, T = 0ms

1 EEZ AV R—RA ping [CIEELGEWEIELGYET

ping_recv()HIZ, ping V754 D#REFRE T BHEVNSFEHYET . ATOP YR TIL, ping VT 54 L LWIP
DTAPILARZYIIIEEDREVNSFRELTLET,
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9.11.2—Y{Em B %

text_packet_send_tcp

BE . TCP T—4MiE(E
E S :void text_packet_send_tcp(struct tcp_pcb *tpcb, unsigned char *message, unsigned short size)
EHER:
-TCP TOT—%i41E
EITVWET
51%4:
struct tcp_pcb *tpcb: tcp_pcb &5 &
unsigned short dst_port: %{g fe7Rk—k
unsigned char *message: #{ET—4%
unsigned short size: E{E/\1 &
RYfE: %L
R BIETHEMY S tep_peb HBiEKIE, EFA TRIGEA THAIDENHYFET

tcp_client_connect

BE TCP &k
BH & :void tcp_client_connect(unsigned char *dst_IP, unsigned short dst_port)
EREA:
“TCP D DHEL
EITVEYT
51%4:
unsigned char *dst_IP &5 IP 7RL R
unsigned short dst_port: ##xeR—k
RYIE:TL

tcp_client_connection_close

WEZ  TCP Ik
H & :void tcp_client_connection_close(struct tcp_pcb *tpcb, struct TCP_ARG *es)
EREA:
“TCP Mk D LIMT
EITVEYT
513
struct tcp_pcb *tpcb: tcp_pcb #iE ik
struct TCP_ARG *es: TCP TERT 55| DiE:& K
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RYfE: 2L
tcp_client_force_connection_close

BEE  TCP SR LT
E & :void tcp_client_connection_close(struct tcp_pch *tpch, struct TCP_ARG *es)
EHER:
“TCP M A M
EITVWET
51%4:
struct tcp_pcb *tpcb: tcp_pcb 1#5& &
u struct TCP_ARG *es: TCP T3 53| 8D EE R
RYfE: %L
R RESET 7357 %X EL T, BIEMFLAFMICUIMLES

text_packet_send_udp

BE UDP T—4Mi4(E

T & :void text_packet_send_udp(unsigned char *dst_IP, unsigned short dst_port, unsigned char *message,

unsigned short size)

EREA:

-UDP TOT—%3i%18

EITVEYT

51%4:
unsigned char *dst_IP &5 IP 7RL R
unsigned short dst_port: %{g fe7Rk—bk
unsigned char *message: #{ET—%
unsigned short size: E{E/\1 &

RYIE:TL

tcp_server_listen

BZE TCP H—/\DiEE
B & :void tcp_server_listen(unsigned short listen_port)
EREA:
TCP TOHEEDFLZ TR
EITVWEYT
5%
unsigned short listen_port: H—/\f§5%Z(+7R—bk
RYIE:TL

40 Ethernet R2—42% vk RX ERikEREAE  #texn jb:-'l‘@ﬂ
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tcp_server_listen_close

BEE . TCP H—/ DYk
B E :tcp_server_listen_close(struct tcp_pcb *tpch, struct TCP_ARG *es)
EHER:
“TCP H—/ Ao D
EITVWET
5%
struct tcp_pcb *tpcb: tcp_pcb 1#5& &
u struct TCP_ARG *es: TCP T3 53| 8D EE R
RYfE: %L
R - ARTODIIMTIERER (U472 MID L DR — B E B EL-1EY)

tcp_server_force_listen_close

BIE . TCP H—/\Di&HI BT
B & :tcp_server_listen_close(struct tcp_pcb *tpch, struct TCP_ARG *es)
EHEA:
“TCP H—/\fHllhvi> D5 L i
ITVWET
51%4:
struct tcp_pcb *tpcb: tcp_pch #iEA
u struct TCP_ARG *es: TCP T3 53| 8D &R
RYME:TL
R :RESET 737 %2 EL T, BIEMFLAHMICUIMLES
ATODIHTIERER (US4 T ML S DS — I EEELIZ{EY)

udp_server_listen

HBEE . UDP H—/ DI EN
B & :void udp_server_listen(unsigned short listen_port)
EREA:
‘UDP TOT—4ZEDFLZITHIR
EITVEYT
518
unsigned short listen_port: H—/\#¥5 Z(+:R—k
RYIE:ITL
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udp_server_listen_close

BE UDP H—/ DT
E & :void udp_server_listen_close(struct udp_pcb *tpcb)
EHER:
-UDP 4 —/ DR T
ITWET
5%
struct ucp_pcb *tpcb: ucp_pcb &k
RYE: 5L
R ATODIVMCIE X ATV R TREREF VLT UDP H—/N\EEEREDHLIITHOTVET
(UDP 4—/\ZBEMNL LIFAI5EX. ZaTRTY)

ping_request

¥ ping 418
B & :void ping_request(unsigned char *dst_IP)
EHER:
-ping MiEE
ITVWET
51%4:
unsigned char *dst_IP: #{E% IP 7RL X
RYME:TL
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RXxxx_TCP £THN7ALHrTIX, MAC 7RL RIZ. ether_opetration.c NTEZEL=EFFERALTLVELT -,

LWIP @ 7OraLR BV ZEFERT BI5E . r_lwip_rx_driver 32 R—R 2 hD GUI BIE TR—F D MAC 7RL R
EERETAIRELLVET,

15 RXBSN_LWIPscfg X

YIRITPA IR hEEE

= 0

&l g
IFDER LR-tss

IV ped % B S r BE 6]
= |
[Fasan =
v [= Startup
v & Yy # ETH_MAC_ADDRO )
& rbsp # ETH_MAC_ADDR1 owod
~ (= Drivers # ETH_MAC_ADDR2 076
v = AHE-+ # ETH_MAC_ADDR3 0x00
& Config PORT # ETH_MAC_ADDR4 x40
v = BE # ETH_MAC_ADDRS 0x01
& Config SC11 # ETR_DRV CH 0
& rether # MU 1500
v = 51 # SEND_MAX_LOGP 20
& romt # SEND_DELAY_US s0
~ & Middleware
v = IRy
W r_lwip_driver_rc < 3
& rlwip_x

HBE | H-F| 7097 | VAT 4| JUH-FY | 87| SIVAs

ATODIHRTIE RT—F-aV 749 L—EDEETE T. MAC 7KL A% 00-0D-76-00-40-01 IZEEELTLVET .

2$ . UPSEL/P35 @ DIP-SW % ON IZL TREEIL =35 & [&. MAC 7KL X% 00-0D-76-00-40-02 [ZERELFE
ERS

ether_operation.c

//AR— EDOMACT KL R

unsigned char g_src_MAC[6] = {0x00,0x0D,0x76,0x00,0x40,0x01};//00-0D-76 HokuotoDenshi vender code,
AEIEIHRESNGEL (RAR—F 22T L—2TO r_lwip_driver rx TRE L-ELED)

unsigned char g src_alt MAC[6] = {0x00,0x0D,0x76,0x00,0x40,0x02};

//IRR—RDIP7 FLR (, TRYISEHITER) XEHKIT S Ry FT—VRLTER
unsigned char g_src_IP[4] = {192,168,0,80};
unsigned char g_src_alt_IP[4] = {192,168,0,81};

//BEHRFOIPT FLR (,TREYDZBITEER) XATOT I LTIH, TITHRELEZMEFICTCP/UDPTTHFR A vt
—CEPYRYT S

unsigned char g dst_IP[4] = {192,168,0,81};

unsigned char g_dst_alt_IP[4] = {192,168,0,80};

/*
EEER— FODIP-SWTIP? FLREMACY KLRADBEMNEDLY £

* ¥ X ¥

DIP-SW(UPSEL)A' OFFEINIEE X
AYX—b AV T4 L—2THRELEMACT KL R, g src_IP, g dst_IP AMEbHnFET

A DIP-SW(UPSEL)AY ONEIDIZE F
g src_alt_MAC, g src_alt IP, g dst alt IP AMEhHNFET

X%

*/

Ethernet R23—A2F vk RX EnikiiBAE
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MAC 7RLRAE&E% GUI TRELENSEET HITHTY . EDALF15—LBEEITOTVET,

(DLWIP NEEBLTWAEHNDESTHRX
*main_ether.c

//MACT RLADIRE (A¥—hk -2 745 L—2TO r_lwip_driver_rx TOREFLES
for (i=0; i<6; i++) s_netif.hwaddr[i] = g_src_MAC[i];

(2ETHERO DL RAEDEEHZ
*main_ether.c

ETHERCO.MAHR = mac_address_mahr;
ETHERCO.MALR.BIT.MA = mac_address_malr;

LROQDEEEET HHEICLY. GUI TRELI- MAC TRLANDEZ LEEZY HFXAEETY

MAC 7L REZEET HI2H1=Y. ERDOFIEE
(1)r_lwip_driver_rx @ GUI {EZZEE
(Qa—FERRIVERLTEEI—RERTS
(EILF
T,

A7ODTHRTIE,.DIP-SW T IP, MAC PRLRZZEZ=h>1-D T, ML F215—%HAETMAC PRLR%E
FELTLET . GUI DBRTEFZTEHEHT MAC PRLRBEEEEBEIZHELEWLMES (.

ether_operation.c

//ARIR— KDMACTY KL R
unsigned char g _src_MAC[6] = {0x00,0x0D,0x76,0x00,0x40,0x01};

—g_src_ MAC IZERELT=LN MAC 7RL R%FE0 &k

*main_ether.c

//MACT K L R5&HIE%E

static int mac_address_replace = FALSE;
1

//MACT K L R5&HIE%E

static int mac_address_replace = TRUE;

—mac_address_replace DfE% TRUE IZE &,

ELSHEEHYET , (EARMICIE GUI LTEETIANRETT )

>0 Ethernet R2—42% vk RX ERikEREAE  #texn jb:-'l‘@ﬂ
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10.RXxxx_UART_ETHER_UDP ZFOoYzx/k

CD H®D

SOURCE¥RXxxX_yyy¥RXxxx_UART_ETHER_UDP
(FALTWAYAMAVHR—RIZIELIz7A4ILA)%E PC DAL —UI2aE—LTLIZELY,
ATODIHRE.

YAV R—FH UART-ETHER 7)Y (UDP)ELTENMET B

LDTY,

s AY—h-aAV T4 L—ATEMNT a0 R—Rk

)
avR—Fok "%
" ) =
Config_PORT SW & LED DR—ME%TE
Config_SCI1 SCI(UART)&{E
r_ether_rx Ethernet
r_cmt_rx aAVRTFIVFEAT
r_lwip_driver_rx IwWIP 54/
r_lwip_rx IwlP TCP/IP
“r_cmt_rx
IG 23— 1v747L-7 - O X
Il vk ALT
NE | &8
0% RXESN_UART_ETHER_UDRscig X = B ||&] MCumputyr-3 = 8
2 < el = 0| = 5[ B
VIRITZ 1 —F > hSE T EpER LA-FDER LT PR I i
I-Fsb pued L B E v BE @®
W ‘7’-L71,‘-‘3 (* = any string, 7 = any character) |
[74452.7 | [Forrs &
v (= Startup ~ @& Configurations
v = -‘;_’1#‘)‘)? # CMT interrupts priority level 13
& rbsp # Include software support for nested interrupt CMT channel 0 Not
~ [= Drivers # _Include software support for nested interrupt CMT channel 1 Include
v & AR # Include software support for nested interrupt CMT channel 2 Not
& Config PORT # Include software support for nested interrupt CMT channel 3 Not
v BfE 8
& Config_SCh . AENESAS
& rether
v = 51V
& remt
v > Middleware
v = vy
q: r_lwip_driver_n
q; r_lwip_rt
BE | -F | 7097 [ YA7h | Ity 8T | 2Yae > sl
2 v-) 4 8~ 5~ = 0|8 wvs-vaviog v § =8
& ERTo00Y-ILABYEtEA. 01EE
ERIEL :
< >

ATOCIHRTIELWIP ORI ARy EAT S CMTO [2INA . 21— EIT CMT1 2F>TLVAD T,
CMT channell Z"Include"lZZE L TLIEELY,
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*Config_SCI1

I8 27—+ 275

Frill Uk ALT
=1

1 RXGSN_UART_ETHER_UDRscfg X
YVIRITP AR —F S NRE

IR-RVE 2y ed =

[7va 2 |
~ (= Startup ~
v = YRy

v 2 Middleware o
S <

BE [F-F| 7097|2374 -k | BT 2vas
[=EM
F&. S5 310V-ILABYE A,

RHEE
TXI EXIEL

LA)L4

LALs (B&) ~

- o x

=&

= 8 || & MCumMPUICy -3 = 0

d NP
1rpea Li-toss ||| T/l 2 ]S

~

S
|

L4

MEERT

. RENESAS

F=ETs-
v
>
» A
B || -vavFog I !
0EE
'y - >

ATOCIIRTIE. SCI DREFYRAADBEEEZEERELTVET,
—REEDTODIRTIE SClI DREE, F—HR—FHLDHEAMYITERL T =D T, BEE 4(EALTLSE

YIAHDHRTRIE) ISEELTOELEN, ATOD VM TI7AILEREEToT-

THDT. mEEBAEICRELTVET,
—SCI MDEE. 1152,00bps DIFE L. 1 /N +DT—2E5E T 1/115200 x 10=49 87us &7EYET, (X 10 [, X%
—k Ry TE YR +T—4 8bit TY ), 87us TRAL & SClI DRET—2ZNELIZ TN IEHESHEVD T, (87us KL
RNIZT—4%)—RLEWMEEIX. =NV I5—L4D) BEEEZ LITTOET,

—SCl DT—4%EI1Z, DMAC % DTC #{E 3 %, FIFO /Ay I 7{1ED SCI ZFE AT 374E ., SCl DZ{EMIE(C
HNB)Y—REBRESEIAREIHYET . CITIE. BMICEIYAAMBAEEZ LIFHELLTVET,

A—HEROTOY S LI—R

55 . &L T SCl DRENFELE

TAIE (A7) T7AIL% wE

board board.h r—FEAERTE

client client.c DSAT7UREMEDO—K
client.h LAy

common ether_common.c Ether D705 S LTHBICHERT 5B
ether_common.c LREAYS
ether_operation.c IP PRLARIGREDESR
ether_operation.h FEEAYE

main main_ether.c A B

SCi sci.c UART JLEERE L
sci.h EEAYS

server server.c H—/\rEIHEDO—F
server.h LEEAYS

MATODTIRTIE, ping DEEHEEIIHYFEREA GEHMLLD ping IZIZEELET)
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AT /D EIME
<A/avER—K Ether(UDP)T®D&IE
HSBRXxxx UDP T %(E
. —T —» —~— | |Pcw
m <« Z;ﬁ:/?k—F

[00:0D:76:00:40:01|
UDP:30000 T#5 %I+
USB-ADAPTER-RX14

f UART TO&1E

v
UART data(RX) UART data(TX)

ATODzHDTOGT S L (mot T74IL) EIAAVR—RIZEEF AL & I/ R—F(X UART(SCI) &
Ether(UDP) D Z#atss L TEIELF T,

USB-ADAPTER-RX14 M Z{EiiF (11 FEE>)IZE = UART OT—%IE. UDP /Ny ZEESh TEESIE
9, E£f-. UDP TARAR—FNZ{ELI=T—4IL. USB-ADAPTER-RX14 ME{EiFF (5 FE) NS UART TEES
nEv,

% USB-ADAPTER-RX14 M#E# k(L. ¥x1av i R5E SCI1L TY

¥UDP ME{E4k (L. 30000 FFR—K, UDP M Z{ER—K4 30000 FEDHR—LTT

YA4aAVR—F%Z 2 ERELTRILTASLEFES AL L UART-Ether-UART W7 ELTEIELET .

BER. UTOHRGEAYE—ONRTEINET,

Copyright (C) 2026 HokutoDenshi. All Rights Reserved.
RX65N Ethernet UART UDP sample program.
-setting address-

communication target IP address -> 192.168.0.81

this board IP address -> 192.168.0.80 (MAC address -> 00-0D-76-00-40-01)

netmask -> 255.255.255.0
gateway IP address ->192.168.0.1

-- UDP SERVER LISTEN START (port = 30000) --

XTI\ BRE—F AR, ERAVE—SRERENET (FIALNTIET AT E—FER)
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A Liouuro |
¥ Eleceronic

-ether_common.h

#define SCI_DEBUG//UART(SCI)IZ&K BT /Ny I RTREITS

ether_common.h H®D LERITEIAVNT T NI BENBFICAYE—DIERRINGELLGYET,
—HIFE UART-Ether TR ELTRIELE S

2 BN Aa2R—K T UART-Ether-UART Uy BT 5158 1E. AADIAaR—K® DIP-SW % ON
[ZERFEL TSN, FDHB AL, IP PRL X=192.168.0.81, MAC 7KL X=00-0D-76-00-40-02 25X FINFT . )

BB, BRED IP TRLRLGEEERAWMES L. R—FEDT v a Ry FEBLI-FFE T, BRIEAF
FVEYREVERL TSN, (TP a RV FFBEEICAYE—ONRRENDFETHL FFELTEEL,)

Copyright (C) 2026 HokutoDenshi. All Rights Reserved.
RX65N Ethernet UART UDP sample program.

PUSH-SW press detected. Release OK.
-- IP address settings change --

COMMAND:

: communication target IP address
: this board IP address

: this board netmask

: gateway IP address

: UDP server port (default = 30000)
: UDP client port (default = 30000)
: print setting

: exit setting

DT OUTh WN =

ZDHEIF. F—R—FDOSTRLAPR—IBEDRENTELHRIZHYET . (RXxxx_LWIP ® AavRZEA
AL-BEERLCTT )

(XARTOCHIRTIK UART (ZT—2DAHRDIFE->TWAD T, BREEEIZABRHZTUART S AZ AN
—TUART 2BV Ty a R FICKBREIEELTLNET )

T 74 ILETIE,

BIEMFO IP PRLR 192.168.0.81

AR—FD IP PRL R 192.168.0.80

AR—F®D MAC 7FL R 00-0D-76-00-40-01

UDP H—/\D#5%Z(+7R—k~ 30000

UDP U547 bDAyt—I MiE(ESER—E 30000
TY . (RBENFFIC UPSEL/P35 O DIP-SW /Y ON [ZH> TS &, EERERR—KRD IP PRL A HIZHRESNE
¥5)
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10.1. A BB THINE

main_ether.c M main_ether() TI&.

-EHAEE

‘PHY Fy7 DUtk
-SCI #1#A1E
REFDAYE—U KRR
-DIP-SW DF vy

7

HaoHuo
Eleccranic

—UPSEL/P35 ® DIP-SW A' ON MiH& (&, IP 7KL X=192.168.0.81, MAC 7KL A=00-0D-76-00-40-02 |Z5%

=

E

YA RAYFDF VI (FBEINTWSEIX IP PRLAZEEE—KRIZAS)

‘LWIP RS54 /\EN{ERHSR

‘PHY Fy7 D)ty MR
-LWIP #)#31E

RN T =AU BTT—REETE

(*MAC PELADER[ZEET HHEDH])
-Ether > ORERR

YR T—OA4 BT —REHIE

-CMT1 FAth

A N—T

DWEBZETO>TNEY,

AMUII—TTIE.

-AP| B8 %D e £A A0 EE
‘UDP H—/\F52(TUE

o TULVET,
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-main_ether() (main_ether.c )

i

LWIP ##A1t

RLyhT—2
137 —RIENM

E#Htyk

FYET =013
JI—XEFHE

CMTL1 EnfeRasR

A4 loop

AP Fa?l%ﬂli,ﬁﬁmiﬁl

EHMHE
PHY Fv7)tyk
SCI #1831t sci_start()
DIP-SW
FrEY
SW A es
HEhTS
no IP 7ELA®D
FENE
| change_address()
LWIP {FBAts [ |R_LWIP_DRIVER_Open()
PHY Fv 7
)ty MRER

UbP 'U‘—_/f
HHRIHE

X142 loop

lwip_init()

netif_add()

netif_set_up()

R_CMT_CreatePeriodic()

Ethernet_Link_Periodic
_Handle()

R_LWIP_DRIVER_Input()

UDP H—/\Z1LDI5FE
udp_server_listen()
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10.2.UDP TMOE{EMNEE

ATADIYFTIE, CMTL OEHMELNEMESN TEY, 100ms (2 1 BT OLEHAET

*main_ether.c

4

SNFEY,

HaoHuo
Eleccranic

{

void Uart_Periodic_Handle(void *pdata)

//UART®D FEEASLIE (100ms % )

if (g_client_udp_pcb == NULL)

{

udp_client_init(g_dst_IP, g _udp_client_dst_port);

if (g_client_udp_pcb == NULL) return;//UDPpcbfERk%kBX
}
err_t err;

unsigned short size;
char *buf = NULL;
struct pbuf *p = NULL;

[/ BB R TSCINRENY I 7IZBEL>TLS YA XEWME
size = sci_read_data_size();

if (size == @) return;//T—%7%L

/71472134 FULEDB AL, SEIEL1472/54 FEIET D (DELEEET S)

if (size > UDP_MAX_PACET_SIZE)
{

}

buf = malloc(size);

size = UDP_MAX_PACET SIZE;

if (buf != NULL)
{

sci_read_str(buf, size);//buflZ2{ENBEZIE—

//UDPE(E /Ny T 7 ZHELR
p = pbuf_alloc(PBUF_TRANSPORT, size, PBUF_RAM);

if (p != NULL)
{

//EET—2 Y b
pbuf_take(p, buf, size);

//UDPT&E(S
err = udp_send(g_client_udp_pcb, p);

if (err == ERR_OK)

{
debug_sci_write_str("¥n-- ");
debug_sci_write_uint16(size);
debug_sci_write_str(" bytes send --¥n");

}

else
{
}

AP I EE D))
pbuf_free(p);

debug_sci_write_str("udp_send error.¥n");

}
free(buf);

Ethernet R2—4A2F vk RX En#kERBAE
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EHIM (100ms (2 1 [|E]), SCI DRE/N\VIF7EHEZELTT 2L HNIEL. UDP TOREEZTLET,

SCIl /\yI7IZ. 1472 (=1514-14 (Ethernet A& )-20 (IP AwA) -8 (UDP Ay4) ) INA KLU EDT—E N8 515
ElE. FEIX 1472 A MEEL. BYIEIREIOZEEICEIESNET,

SCIDZE/NYIZIEVT 1INy T7IZHE>TLAD T, HIZ[E"UDP message"&LVS3T—4H%

TELX 0 1 2 3 4 5 6 7FB | 7FC | 7FD | 7FE | 7FF
TF—4 ‘e’ 's' 's' a’ g’ ‘e’ Uy | D | P " 'm'

ELSKSITHRMEN TS ENEZONET,
(FRLRIE. SCI DRENYIT7DEETRLANS DA 7Yk, SCl DZIE/ NV I7IETIHILET,
2kB(0x800), )

ZDBEIL. pbuf_take()T UDP DEE/\wI7I2aE—TEHE LD T, — B buf % malloc THR (buf [EE—T4
BIZHERSNS) LT, buf ISEIET —2%HKH, buf M pbuf_take()T UDP MEE/\wI7Ial—ELTWET,
—SCl DRENYIT7FDOEED . F—HR—FHLSDANZFHRITERLIZLDZEFENEDLLTLSD T, EAEL
T,

—SClI DREN\YIT7%E 2 mER EMALSEAELA) ELT. BIZHTEYETRELR 0 h o T—20 M h 545
(29 % (=SClI DZIE/N\YT7HLERE UDP MEE/\yI7IZaE—TE54#I1295) , UDP MOFEE/N\yI7IZaE—
9 B, OX7TFB-0X7FF, 0x0-0x5 M 2 EaF —THFOHRIIBIET H4E . —BHIZEAL TS buf NTRELLDH
BRNEELWEITRVET,

—HB#iIZ, TRLR aDbTRLRA b ETHDT—4%. FRLR c [TOE—F 2B THNIE, a2 N\AILERMN
SMOVF @y (IEARAR) VTRt R) ICES RO LHFGI— T BRICOENTEET,

KT IEHEORMAHHEVIBLTRETHICEO T, EANLGHERDOI—FIRRLEEA

UDP TT—4%#ET5E2A1E, RINDTADIMRXxxx_LWIP)ERILTY .
{BL. RXxxx_LWIP a2z 4TI, pcb(protocol control block)Z & EIERL., FIERICHIBRELTLVEL=A,

ATODHTREIC L EVERLT, LEREL pcb TEEZRYVRTEEELTLET,
—SEEDEITERFED IP PRLRAOR—IESERET PHELIFLTVFEEA

10.3.UDP TOZ{E/NHE
Ethernet D T—A2ZEMIRIL, A/ IL—FAD R_LWIP_DRIVER_Input)BIINTIThNhTLVET,

30000 FER—FZ¥TF- UDP OT—4(%. udp_server_listen()BIE A TEERLI=a—IL/ Ny IR
udp_server_recv()NTALIBEINFET,
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=server.c

static void udp_server_recv(void *arg, struct udp_pcb *tpcb, struct pbuf *p, const ip_addr_t
*addr, ulé6_t port)

{
//UDPH—/\Z{SRA%K

unsigned char *buf = NULL;
unsigned short 1len;

/1 T—5 E2IE
len = p->len;

buf = malloc(len);
if (buf != NULL)

{
memcpy (buf, p->payload, len);

/1IN0 D7 AE DRI
pbuf_free(p);

if (buf != NULL)
{

unsigned short i;
for (i=0; i<len; i++) sci_write_char(buf[i]);
free(buf);

#ifdef ETHER_DEBUG_LEVEL_©
debug_sci_write_str("¥n-- ");
debug_sci_write_uintl6(len);
debug_sci_write_str(" bytes received --¥n");

#tendif

ZIEBDOLEL, —BFRIC buf ZFERL T, SCl DEERE GEE/NVIFICT—REET)IBELTLET,
—SCl DEFERDOLIEEL, T3y T Avt—L DRRAITER LT sci OBBEENEHLLTLNSD T, EEICHE
METT,

—11 ETHBATSHTIOCHMTIL, 52 sci_write_char T1/A\(+FDaAE—F5L25%, —1FTaAE—3 BHIC
LTWET,

ETHER_DEBUG_LEVEL 0 E#k(&. ether_operation.h AT, QAR I TEHRERSNTVWET , COERETE
£I DL ZEOEICANASRZELEN . RRENFT (RETRIMAINAFZELEAIDBRIMTEENE
ERE
BT BETFAINERREEITIRIERI LT — AR FEIHITHYVET
(BLETTFN\VTHTY)

S315FFE002260006FE409070482C1A8FC8A472C96C3A35
S315FFE002369FDOA8744AAD5SAAFD8AC76A94004BE8320
S315

-- 1136 bytes received --
FFE00246E2603C50200D8E6F0031281COD07B5C3CA
S315FFE002566075243EF8FC871106E93D46070B7A7A78

X EEEE mot 7 AIIVEEELIIGEE T MY, T—2DRAICKFORTAEFEYET
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10.4. 23— R EA %

udp_client_init

BE UDP 7547 D #IEAE
E & :void udp_client_init(unsigned char *dst_IP, unsigned short dst_port)
EHEA:
-UDP 7547 UMM T—2EE ) O #EIE
EITVWET
51%4:
unsigned char *dst_IP: #{E5 IP 7L R
unsigned short dst_port: %{g fe7Rk—k
RYfE: %L
MR BIETHEMYT S udp_pch BEREZEHKLT. IP PRLRER—IEESOMDITETVET

udp_client_close

BIE UDP U547 D& T ML

H & :void udp_client_close(void)

EREA:

“UDP J54 7 (T —5:EE R D pcb ZFAL 503
EITVEYT

1872l

RYfE: %L

BWE - ATODIHICIERERTT

udp_server_listen

E UDP H—/ D3It EIF
B & :void udp_server_listen(unsigned short listen_port)

EREA:
‘UDP #—/\D@EEFHZ T DA
ITVWET
518
unsigned short listen_port: 27T —42Fb5%2+/HR—+
RYE: %L

°0 Ethernet R2—42% vk RX ERikEREAE  #texn jb:-'l‘@ﬂ
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udp_server_listen_close

BE UDP H—/ DT
E & :void udp_server_listen_close(struct udp_pcb *tpcb)
EHER:
“UDP H#—/\fFbZITD#T
EITVWET
5%
struct udp_pcb *tpcb: udp_pcb & &
RYfE: %L
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11.RXxxx_UART_ETHER _TCP ZFOYz/Hk

CD A®

SOURCE¥RXXXX_YYy¥RXxxx_UART_ETHER_TCP

(FEALTWSTMaAVHR—RIZIEL=T4LE) & PC DAL —U[2aE—LTLZELY,

ATODIIME,

XAV R—F A UART-ETHER Uy (TCP)ELTENMET D

LDTY,

RXxxx_UART_ETHER_UDP 7AY x4+ Tld, Ether ®EEIC UDP AL TLWELE=A, KTOP IR TE
TCP MBEEICEZHbHH>TLVET , (RXxxx_UART_ETHER_UDP @ TCP fRTY)

s A —h AV T4 L—ETEMT SO R—R Uk

aviR—3rok kel

Config_PORT SW & LED DR—E%E
Config_SCI1 SCI(UART)&{E
r_ether_rx Ethernet
Config_DMACO DMAC

r_cmt_rx OAURTIVFRAT
r_lwip_driver_rx IWIP RS54/

r_lwip_rx IwlP TCP/IP

Config_ DMACO

I8 Av-+- 2031915
TPl PuFY ALT
HNE B

YIRS hEE

Iu-FVE pued = - =JE

% 28T
[Z0v525 | £HER SCH(TXI1) ~
v & Startup EREHTIHE EREHEISIEIUTIS v
EEE-F JRNEF v
EE7-594X 8ok X

EEEE/IE- M L TOIHAR [1 ]

BEEF-FHA [ 161

& Config DMACD
v @ 4T

0x00000000 A2TUIIH ~
o driver Omen 7L A BE- e B TS
SZTRLAO Ty M2 b)

0x0000000

BE |M-F | 7097 | YAFL M-I T | SIYRE

[EEET 2 -~ = 8|8 wr-vauFos
B, BRTIIY-MBYEtA. oS
aRe

%l (=i T
I-FRER Lf-toss =

- a X
= |[F
= 8 || §] MCUMPU/T-5 = a
ol 2|2 >

® ~

E  enesas
v
> AFI

7 = a

EEBERIL, SCIL(TXIL), FEETTFLRAIFERTRALFT D TERRIETY . 107 A FEERL TSN,
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6 Av-b-2v7451-5
el uEy AT
MNE B

YINITPATR—F > bEE

Ivi=Fvk B e =)

= 8 || 5 MCU/MPUISyT-3
16| S 3 ® [ @
1-foem un-tozam | BB )SS

~

[71525 |
~ (= Startup ~
R ==L

& Config PORT
v = BiE
& Config_5CI1
@& retherm
v (= DMA
& Config_DMACO
v = HAT
@ romtx
~ (= Middleware
v = YIFYy7 ©

BE |#-F| 7097 | 2375 JUR-320 | &7 | 21YAs

& y-1
BE. 25T IHBYEE A,

- B~ = 8 || ar-sarfod
0ES

[ Renesas

» AL

= zamm

<

BRiE £ 7RL X[, 0x0008A023 5T (SCI1 @ TDR (%1

T—ELORA)DIEELET .

o

4

HaoHuo
Eleccranic

AFOTTHRTIE, SCI DEER (Ether TT—2%Z{ELT=FRIZ SCI Ti%4E)IZ. DMAC(Direct Memory
Access ControllenZ{ERALTWET,

SFETOTOCIYRTIE. SCl DEEIFEIYAATRIBLTWEL =, 7ATOCHRTIE, ZEEIC DMAC ES

BT 7R RIE. 0x0 ELTLVET AY, EED DMAC FRBICEYETRLRAEZRELET,

BE £ 7RLRIE.SCIL D TX DTF—R/\wI7EE5D T, BEEELZYET,

- A—HYEROTBI S L0—F

TAIE (A7) T7AIL% wE

board board.h r—FEAERTE

client client.c 9547 REMEDO—K
client.h LiEAYS

common ether_common.c Ether D705 S LTHBICHERT HE%
ether_common.c LREAYS
ether_operation.c IP PRLARIGREDESR
ether_operation.h FEEAYE

main main_ether.c A B

SCi sci.c UART JLEERE L
sci.h EEAYS

server server.c H—/\rEIHEDO—F
server.h LEEAYS
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-ARTODHLDOEE
TALaAvR—K
HSBRXxxx TCP T%{E
— _p —_ | rPcw®
Pid 2 AV R—K
< 15E

[00:0D:76:00:40:01|
TCP:20000 THH 2T
USB-ADAPTER-RX14

R

UART data(RX) UART data(TX)

RXxxx_UART_UDP 7OV x4/ +®D ., UDP TO@EIEDEHH TCP IZEH>1=1E1+TT,

BEBR. UTOHRGEAYE—ONRTEINET,

Copyright (C) 2026 HokutoDenshi. All Rights Reserved.
RX65N Ether UART Ether TCP sample program (with SCI1-TX->DMAC).
-setting address-

this board IP address -> 192.168.0.80 (MAC address -> 00-0D-76-00-40-01)

netmask -> 255.255.255.0
gateway IP address ->192.168.0.1

communication target IP address -> 192.168.0.81

-- TCP SERVER LISTEN START (port = 20000) --

KT NI RRE-FEDFIZ, LEAYE—ODRRTENFET
~ether_common.h

Pr——

#define SCI_DEBUG//UART(SCI)IZ&BT/INY I RTEITS

ether_common.h H®D LERITEIAVNT T I BENBFICAYE—DERRINGLLGYET,
— 7% UART-Ether ZEHEERELTEMELET

2 BN Aa2R—K T UART-Ether-UART Uy BRI HI5E1E. AADIAaVR—K®D UPSEL/P35 D
DIPSW % ON IZERFEL T EEW, FDOHEEIE. IP 7R X=192.168.0.81, MAC 7KL X=00-0D-76-00-40-02 |Z
SESNET,)

anh
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BB, BRED IP TRLRLGEEZEAWMER L. R—FEDT v a Ry FEMLI-FFE T, BRIEAF:
FUEYREVERLTEZEN, (TP a R Y FFBEEICAYE—ONRRENDFETHLIFFELTEEL,)

Copyright (C) 2026 HokutoDenshi. All Rights Reserved.
RX65N Ethernet UART TCP sample program (with SCI1-TX->DMAC).

PUSH-SW press detected. Release OK.
-- IP address settings change --

COMMAND:

: communication target IP address
: this board IP address

: this board netmask

: gateway IP address

: TCP server port (default = 20000)
: TCP client port (default = 20000)
: print setting

: exit setting

® T OuUTh WN =

ZDHEEE F—R—FDSTRLROR—IES DR EMN TELRITHEYES,

TI7HILLTIE,

BIEMFO IP PRLRX 192.168.0.81

AR—FD IP PRL R 192.168.0.80

AR—F®D MAC 7FL R 00-0D-76-00-40-01

TCP H—/\DfFb%(+7R—bk 20000

TCP 954 T7 U bDAvtE—CDEE FR—F 20000
T, (RBEFFIC UPSEL/P35 O DIP-SW /Y ON (2> TS &, EIEXRERR—KD IP PRLADH IR ESNE
9. MAC PELRBLRE 02 [THRYFET L)

[SEILE N

-- TCP SERVER LISTEN START (port = 20000) --

DAvE—UHRTSNDE, ERARKEEGYVETS . BEAFMOAR—FIZER T HI5813. ERLEET-
TIEZEW, (PC 7T DHE (L, HERARIEHT)

BIEEFNMDEBRNTT LGSR,

-- TCP SERVER LISTEN START (port = 20000) —
-- TCP CONNECTION ACCEPTED --
(connected from 192.168.0.81:52362)

RFDRTVEFES,
AAR—RMD, Bl HEER (R—FO PO) IR T D158 &, Ty a Ry FEIBL TSN, EDTOD IR T

&, X —R—FADS c ATV READLTEHELTOELEA . AT7OCTHME UART QDIEEZELIHES
E5LNDTIT DT, UART TaAVURZEANTBHRIZIZILTLVEE A,
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R—RDTV 1Ry FEWT L. (DD BIERFIERAIREKELLGOTISES)

-- TCP SERVER LISTEN START (port = 20000) —
-- TCP CONNECTION ESTABLISHED --

FREORTOESIET T, Ff=. R—FLE®D LED NELTLET,
—LED BTIET—4EEDEBMNESI-EWNSEKRTY

BEEHFRIC.BETYVARMYFERTE TCP Dyl avdianEzd GEkD davoR), YRrEkIzT
YA RAYF CHEERTHELAETT,

ether_common.h A®M

/I#define SCI_DEBUG

ZOAAVRTORNIGE . BEIZEAYE—ONRTESNGGY , #7E UART-Ether AV /\—2ELTEIELET
DT, ZTDZEIF LED D RATIC kYRR ERERE L TZELY,

BIERFEISERRIC. RR—F D 20000 FR—MZEBZELf-T—421E. UART(SCIL) THERISEESNET . &
EHFLERRIC. UART BETT—2&RLAT L BEHFIC TCP TT—2&FEUMITET,

-BIEHEFLBECHS
$e3E trvﬂ.:.’c ETNENFIDBIEETF Lk

EDES dﬁ/’C’BF‘EJ EHYEE A,
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main_ether.c M main_ether() TI&.

-EHEE

‘PHY Fy7 DUtk
-SCI #1#A1E
REFDAYE—U KRR
-DIP-SW DF vy

7

HaoHuo
Eleccranic

—UPSEL/P35 @ DIP-SW ' ON ®Z& (&, IP 7KL X=192.168.0.81, MAC 7 kL X=00-0D-76-00-40-02 [Z5%

=

E

YA RAYFDF VI (FBEINTWSEX IP PRLAZEEE—KRIZAS)

‘LWIP RS54 /\EN{ERHSR

‘PHY Fy7 D)ty MR
-LWIP #)#31E

RN T =AU BTT—REETE

(*MAC PELADER[ZEET HHEDH])
-Ether > ORERR

YR T—OA4 BT —REHIE

-CMT1 FAth

A N—T

DWEETH>TNET,
AMUII—TTIE.
-AP| B8 %D e £A A0 EE
*TCP —/\Fb (T8

Ty ARy FEERLT TCP D HEGNE

o TULVET,
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-main_ether() (main_ether.c )

EHIHE ?
| LWIP #1431t Iwip_init()
PHY Fv7) vk |
| jjzgzzxﬁm netif_add()
SCI #1831t sci_start()
DIP-SW kit
FrEY i
SW At es Jr—2EHIE netif_set_up()
HahTh
no g% &i';;") CMT1 BhfERESS R_CMT _CreatePeriodic()
| change_address()
A4 loop
LWIP {% FAEA1E R_LWIP_DRIVER_Open()
Ethernet_Link_Periodic
PHYlai\yj’ AP F;?]%I;Eﬁ\ﬁkf _Handle()
by MERS | R_LWIP_DRIVER_Input()
TDP H#—/\ TCP H—N\EItDIBE
FELRITETE tcp_server_listen()
BRI =
tcp_client_connect() TCP TCP ti#r
T
tcp_client_connection_close()
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11.2.TCP DG (U547 > FEIME)
TV AR FIEENI-BE T, REHDBSEUT OBEMARTINET,

-client.c

void tcp_client_connect(unsigned char *dst_IP, unsigned short dst_port)

{
// TCPH&#5 RE %k

/IRYIE
/1 &L

//51%%

// *dst_IP : HE#EEIPY FLR
// dst_port : #EfEfkAR— b
ip_addr_t dst_ipaddr;

//TCP pcbiEmk
g_client_tcp_pcb = tcp_new();

if (g_client_tcp_pcb != NULL)

{

IP4_ADDR(&dst_ipaddr, dst_IP[@], dst_IP[1], dst_IP[2], dst_IP[3]);

/1 ¥&fR

tcp_connect(g_client_tcp_pcb, &dst_ipaddr, dst_port, tcp_client_connected);
}

TCP F® pcb(protocol controll block)Z{ERLL T. API Bk M tcp_connect()ZFE ST, RXxxx_LWIP 7R
ObTO c ATURERITHREFIZEDYEE A,

tcp_client_connected() Tld. FFEa— L\ BB D EFHRETO>TLVET, (9.8.1 HizSH)

-client.c

static err_t tcp_client_recv(void *arg, struct tcp_pcb *tpcb, struct pbuf *p, err_t err)

{
//ITCPU S 47 v FZEMH
struct TCP_ARG *es = (struct TCP_ARG *)arg;
if (p == NULL)
[/EBDTCPT L—LEZE-EREUMN, S TIIFINI S RZEICH L TAKERY (RTZHohDH
tcp_server _poll() R TFINZEX(E)
es->tcp_connection = TCP_CONNECT_CLOSEING;

return ERR_OK;
}

[/ RB Y IIZZEY A4 XEH
tcp_recved(tpcb, p->tot_len);

/118y T 7 AT DRI
pbuf_free(p);

/175472 FTRIELEHERIRET -2 I L TRILLE LW

return ERR_OK;

6
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ZiEa—IL/ Ny # (tcp_client_recv()Z . RXxxx_LWIP 7O ORI ELEZTEHY.
‘RXXXX_LWIP ATz Ik ZEAvE—TFRT
-ARTOD IR AELIGEWN(RENYIT7DAERBD A E )
LS T . ATADIRTIE, V547U MERAR—NMIH— N\ ST —aNESN TETHRLLEVEELEY
9, (UART Yy ELTOEMEIX. —/\BIITESN TE-T—45% SCIL-TX D HiE(E, )

11.3.TCP MEENIE (U547 > FENME)
SCI1 M RX TRELI=T—%4% TCP Y —/\IZEDEETT,
AT7ODIHRTIE. CMTL O EHLEAEMESNTEY., 100ms (21 B TOLENETEINET,

*main_ether.c

void Uart_Periodic_Handle(void *pdata)
{

//UARTD FE HAALIE (100ms )

err_t err;

unsigned short size;
char *buf = NULL;

if (g_client_es.tcp_connection == TCP_DISCONNECT) return;//TCPaA % < 3 UASHRIL L TLVELY

//BRERTSCIORENY I 7ICBEL>TWLS YA XEWE
size = sci_read_data_size();

if (size == @) return;//T—%7%L

/7146084 FLLEDIBE L. SEIL1460/81 MEET D (HDEEELT D)
if (size > TCP_MAX_PACET_SIZE)

{

}

buf = malloc(size);

size = TCP_MAX_PACET_SIZE;

if (buf != NULL)
{

sci_read_str(buf, size);

//TCPTA(E
err = tcp_write(g_client_tcp_pcb, buf, size, 1);//1:/3Ay 7 7I[2aE—%1T5

free(buf);

if (err == ERR_OK)
{
tcp_output(g_client_tcp_pcb);//3%E1E

debug_sci_write_str("¥n-- ");
debug_sci_write_uintl6(size);
debug_sci_write_str(" bytes send --¥n");

}

else

{
debug_sci_write_str("tcp_send error.¥n");

}
}
}
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SCIl /\y77IZ, 1460(=1514-14 (Ethernet A& ) -20 (IP AwA)-20(TCP AvA) ) INA R EDT—4H$H 515
A1, §EIX 1460 /NAMEEL., BYIXREIOEEICEINET,

EEDME L, RXxxx_LWIP 7AYo+ TlE.
tcp_write()
DHETI SR TL,

A7OPHRTIE,
tcp_write()
tcp_output()
ELTWET,

tcp_write() (&, LWIP A EEF 5B/ \wI7ITEET —4EaE—LFET . RRITEFNREEITIFM3VT(F
LWIP BITHRESNES  tcp_output(ZR1TT & E BNV I7RITEF O TVST —EANEELEENFT,

tcp_output()ZETE T . tcp_write()Z. 10 /81 k., 10 NA+D 2 AR LGS IEEBEDOT—4%E1E 20 /N
AR EABENEE A, tep_write)DEITHEAIEERICEEINEZ T —2ORUY [E—HBLET A EAMIZIL,
ZDFITEEAZTHLHEBEILZRODDTT N, K7 TV 7r—2a> ORICT 258 HEIT(L) T HIHE .
tcp_output()ZBATRMICEITLIADDRUEE /NI 7 AR THIERMICT —FE2EETELHTT .

tcp_output)ZEITLI-BE 1F. EARMIZIX tep_write) THE A =T —2BITEESNET,

(CFDANT—EHEH L TO-TESHEIX. 100ms EBIZw3 1150 /34 MEE (87us &I 1 7/ Ak, 100ms &I
1150 /A FEEEE ) tep_write 02U T RIZHEYET,
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11.4.TCP DSZ{EMNE (H—/\B)E)
H—/MATRELI-T—2IL. SCI D TX [2ELNFET,
Ethernet D T—4Z{EIBIL, A2 IIL—TAD R_LWIP_DRIVER_Input)BE#B RN TITHhL TLET,
20000 FER—KIZkEf= TDP DT —4IZ. tcp_server_connected()BEA TEEEL-a— L/ \woE%

tcp_server_recv()A TAUIEBINFET,

=server.c

static err_t tcp_server_recv(void *arg, struct tcp_pcb *tpcb, struct pbuf *p, err_t err)
{

/1TCPH— /N ZAEREH

struct TCP_ARG *es = (struct TCP_ARG *)arg;

unsigned char *buf
unsigned short len;

NULL;

if (p == NULL)

[/ZEDTCPT L—LEZE-EHEEYM, CZTIHFINI ST ZEICH L TAKEERT (BTIHE0MDE
tcp_server_poll() R TFINZEE(E)
es->tcp_connection = TCP_CONNECT CLOSEING;

return ERR_OK;
}

/I T—3ERE
len = p->len;

buf = malloc(len);
if (buf != NULL)

{
memcpy (buf, p->payload, len);

[/ RR T IZRIEY A XEH
tcp_recved(tpcb, p->tot_len);

[/IN9 D7 AE DRI
pbuf_free(p);

if (buf != NULL)
{

J/SCIENY T7I2EEHTIAE— //SCIJ"EE/\“V 77[:_1/§4 cFoaE—
sci_write_data(buf, len); //unsigned short i; L i
//for (i=0; i<len; i++) sci_write_char(buf[i]);

free(buf);

#ifdef ETHER_DEBUG_LEVEL_©
debug_sci_write_str("¥n-- ");
debug_sci_write_uintil6(len);
debug_sci_write_str("(");
debug_sci_write_uintl6(p->tot_len);
debug_sci_write_str(")");
debug_sci_write_str(" bytes received --¥n");

#endif

}

return ERR_OK;
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UART(SCI) TD%{EH RXxxx_UART_ETHER_UDP 7B x4/ TlE, sci_write_char()BI$T 1 /X +3"DaE
—LTWELE=A, ATOC /Tl sci_write_data()Bi# T, —ETHAE—ELTULET,
Ff=. RXxxx_UART_ETHER_UDP Az /+TIXE|YIAH# TT—2FEELTLVELT=,

TDR

Fe- W V..V V.V V.V ) 4

TXI BJYAH t

87us

SCI1 @ TDRGEIE/ NI 7) ICT—2%aE—LT=FE. #EE TDR AESIZZITAEY  TXIGEE /NI 7 A2V )
BIYRAHDAYET, TX BIYRAFHIL—F VAT, ROT—4% TDR [COE—FTBEELAHYFET, 2 [ H UL,
#987us 121 [E TXI BYAH N ABHIZHEYET , (87us—115,200bps T 10bit BEfE) ZDEIZ TXI DEY A H
IW—FUICRATET, TDR [T —2Z0E—T HEMELRYRENF T,

CDEMEIX. Ether X CMT DEYIAAICHRESN THREEIFTHYEE A, SCI D TX AbEEFESNEST—2MHRIC
MREANZELZ T TT —2DEKICITEEDLEAYER A, (TCP TRIET HT —2L—k(Bytes/s)IZxtL. TXI &Y
AAHDL— (BIYAHEH/s) DEHELFEICE>TLNIXRINTT )

(3%SCI DZEM|. RXI EIYAAIZBEAL TIE, FHDOL—FTHEIZA>TLTH NG TH, SCI D RX [ 87us @ T
F—AREZIE AL, 87us LIHIZATOEYAAMBARHSAEMES X, A—/NSVIS—(F—42NDEWYIIFL)
NECET,)

ATODIHRTIE. TX OT—2EEICEAL TERIR (87us 8) HEIVYIAA 2 &K H0E TIEAL, DMAC TUETF
BHRICLTWET, ZDIHAE. L N\ rDT—4%%ELT TDR NEIZH 212243245 T DMAC ASi2EIzh T, SCI
DFEENYI7(A—TOT S LTHERLIAE) LOMEE) NS, SCIL @ TDR [TF—42AaE—ShFT, CPU
DEDRIAZIT THLBREBET>TWTEREEZT 5 EMNHYFEE A BL. CPU REDOT—2/ X (L RAM N5
TDR [2OE—F BT —4DFNET DT, TDEA3I5 TRAM 7FIOERBEDRHHIGEIE. TV EREFLAAY
7,

GEE/N\YI7I[CaE—LI=#%.SCI O TX hhioT—2FH NhTH0EBE, 2 —FTO5SLTRM LIz EFEL,
BEENICAELTNMNIEZRLO T, DMAC OFERICELTWVED , -, FIE/\vI7ICT—42%FaE— L= &
T. {al[El DMAC ZEFHTNIXB LD e[/ A FERE T M) DA FEELET )

(SCI DZIEMIZ DMAC ZESELDIAZELHYET . ZIEERDIZEIX. SCI TT—42%Z{ELT-&R T, Ether(TCP)
DEEREBIZT—2ZETRBENHYET . RELTHEROLYTIELL, ZIELIEERHELT ROLE (BB E)
ERETIVELNHYET, £/-. DMAC 2B T 521324 T, fillll DMAC #EENTRELOMNEIYEL A
5l Z 1. DMAC D#EEh (JE—F) E#i% 100 EIZEEFE T HE. 100 NA LD T—EMNBELIETRDT I avERED
HF A, DMAC DEBEIHZF 1 BIZFHZET D THALIE. DMAC ZESA) A HYEHE A (=SCI DZEEY
AHE LN MBIZHE . DMAC DENYAHE L NAMBIZHRE) )
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(22 T.DMAC DEEN (JE—) E$E 100 %° 1000 EDHAHEEREHELLTHEE. M DFIIT—ERHEE
2. ZDEAETRELTVST—2ERONEBITET LWV o= AENEZILNT T, TOHEE. HELZVE—HE
BOT—2EZELIAA(SU T LAAMTTERELIZAAIVY T, Ether DREEICT—2FETENTEET . hDLL
NAEOZEENVAHADTRELELYET,)

XKARTODxHIRTIE, SCI DE{EIZ DMAC ZfELY, ZEIFEIVAH TUETHH T,

11.5. 32— Rk BA%#

tcp_client_connect

BIZE TCP ik (V547 U MATETI HEH0)
B & :void tcp_client_connect(unsigned char *dst_IP, unsigned short dst_port)
EHER:
“TCP H—/\~ D
EITVEY
51%4:
unsigned char *dst_IP: $##i%k IP 7RL X
unsigned short dst_port: #&#EFEAR—k
RYfE: %L

tcp_client_connection_close

BZE TCP Y1l (V547 U MAITRITI 2B %)
B & :void tcp_client_connection_close(struct tcp_pcb *tpchb, struct TCP_ARG *es)
EHEA:
s TCP H—/\Hh 5D YR
EITVEYT
513
struct tcp_pcb *tpcb: tcp_pcb #&i& &
struct TCP_ARG *es: 5|##ET 1= DIEER
RYfE: 2L

tcp_client_force_connection_close

B TCP BH I (V547 o MAITREITY %)
B & :void tcp_client_force_connection_close(struct tcp_pch *tpch, struct TCP_ARG *es)
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EHER:
TCP H—/3\H D5 LIk
ETWET
5%
struct tcp_pcb *tpcb: tcp_pcb 1#5& &
struct TCP_ARG *es: 5|#ZET - DIEERK
RYME: 4L

tcp_server_listen

BIE . TCP H—/\{&B)
B & :void tcp_server_listen(unsigned short listen_port)

EHER:
“TCP H—\DfFLZTEA
ETVWET
51%4:
unsigned short listen_port: 5% (F7R—k
RYE: %L

tcp_server_listen_close

B . TCP Yl (U —/\AITEITT 5%
B & :void tcp_server_listen_close(struct tcp_pcb *tpcb, struct TCP_ARG *es)
EREA:
- TCP H—/ IS DU ER
-TCP H—/\DFLZITET
EITVEYT
51%4:
struct tcp_pcb *tpcb: tcp_pcb #&i& &
struct TCP_ARG *es: 5|8 #ET 1= DIEER
RYfE: 2L

tcp_server_force_listen_close

BIE - TCP & &I LB (Y —/\MAITEITT HEH)

B & :void tcp_server_listen_close(struct tcp_pch *tpch, struct TCP_ARG *es)
EHEA:

“TCP H—/\ Ao D 3 &l Y] iRt

“TCP H—/\DFLZITERT

TWET
— ¥ ) 75
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struct tcp_pcb *tpcb: tcp_pcb 1#:& &

struct TCP_ARG *es: 5|#ZFET - DIEERK
RYME: 4L
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