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RXZA/avmFOTaozIrE. CD WD
SOURCE¥RXxxX_YYyy¥RXxxx_MAGIC_PACKET

[THEHSNTLVET,

FEARALTWLSYAaVR—E A, HSBRX65N176(176 EL DY AarvMEHEaInf=/R—F) DHFE L.
SOURCE¥RX65N_176 LA FMD 7+ /)LA % PC DAL —U(ZaE—LTLZELY,

HSBRX65N144A (144 EX DA AU B E SN T=7R—F), HSBRX65N100A (100 EX D<A AV A B Sh =
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yyy: 42> DE (176, 144, 100, 144_100 7%&)
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A R—FRE T+ ILA B (RXXXX_YYY) JOCzsor4

HSBRX65N100A RX65N 144 100 RX65N_ MAGIC PACKET
HSBRX65N144A RX65N 144 100 RX65N MAGIC PACKET
HSBRX65N176 RX65N 176 RX65N MAGIC PACKET
HSBRX66N100 RX66N_100 RX66N_MAGIC PACKET
HSBRX66N144 RX66N 144 RX66N_MAGIC PACKET
HSBRX66N176 RX66N_ 176 RX66N_MAGIC PACKET
HSBRX72N100 RX72N 100 RX72N_MAGIC PACKET
HSBRX72N144 RX72N 144 RX72N_MAGIC PACKET
HSBRX72N176 RX72N 176 RX72N_MAGIC PACKET
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HSBRX71M176 RX71M 176 RX71M_ MAGIC PACKET
HSBRX72M176 RX72M 176 RX72M_MAGIC PACKET
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Copyright (C) 2026 HokutoDenshi. All Rights Reserved.
RX65N Ether MagicPacket(WOL) sample program.

COMMAND:
m : target MAC address set
p : print MAC address
S : swap [this board MAC address] <-> [target MAC address]
s : Operation start with send mode
r : Operation start with receive mode

USAGE:
PUSH-SW : MagicPacket send
LED : MagicPacket received

-default setting address-

target MAC address is -> 00-0D-76-00-40-02 : m command for change
this board MAC address is -> 00-0D-76-00-40-01 : S command for swap

First m, S, command -> initial setting

Please input 's' or 'r' for operation start!
>

BYIZ.HEIZIELTm M SaAYURT.MAC PRLADEEZITLET,

TIAILRE,
1%£{5% MAC 7KL A 00-0D-76-00-40-02
AAR—F®D MAC 7KL X 00-0D-76-00-40-01

TY, (BBEIFIZ UPSEL/P35 IZHE#HESN TLVS DIP-SW A ON 2o TULVAE, FELREARAR—KD MAC 7KL

ADFIZHREINET )

maXVREANTDHE

>command=m
target MAC address set(please input 2 letters(0-9,a-f,A-F) hex x 6)

MACIO] >

DFRFELZYET DT, MagicPacket :X{E% D MAC 7RLR%F 2 #7192 6 A AL TLZELY,

S ATURIE EEFXEARR—FD MAC PRLRZANBEZDBMEEITLET,

TRURFEE#. s F=[X r av U FTEMERIRTY
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s Av U TEMERLA

>command=s

Operation start with MagicPacket send mode.
PUSH-SW -> send MagicPacket
EtherO: LINK-UP

—REEE—R. R—FDT VL2 RAvF (JEYb R FEITRIGET V2 X1 vF) 9 & MagicPacket %15

rav R TENMERLE

>command=r

Operation start with MagicPacket receive mode.
this board MAC address = 00-0D-76-00-40-01
EtherO: LINK-UP

-> MagicPacket waiting ...

—SZ{EE—K. MagicPacket A5+ ER M D3 S SN B DL 1%
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- f{RX65N MAGIC PACKET (JOSTIR):
RSFSESNEDKFC (¥4 701V HO-3)

AR-b-2y 775 (BEY-I)
A, CC-RX (ELF-y-1)

g2 RX B2 Lite (F/ (3% - U=l

LR TOSs L8R (ER Y-

519 7740
-&-| RX65N_MAGIC_PACKET.c
[#-L_f Smart Configurator
=1L board
i L board.h
-1 common

U ether_common.c
U ether_common.h

& ether_operation.c

..h-| ether_operation.h

=1L} interrupt

U ether_interrupt.c

u ether_interrupth

=1L} magic_packet

%] magic_packet.c

U magic_packet.h

=L main
U main_ether.c
E| L sci

U sci.c

'J sci.h

RX65N_MAGIC_PACKET.c (XIA/aViEEICT7MILRIXEDYET)
—7JOYzVr4.c main BREFUEITEZITOREFELTVET

Smart Configurator LA F
—SAY—hk-aV T4 L—R(Y—IL) TEFEENSY—RXO—F

board LI
- R—RFEHHZREAVS

common LA F
—=IP 7RLADHZEPLHLBETHERT HV—X

interrupt LA'F
—&YIAAH B EERE

magic_packet LL'F
—MAGIC PACKET(WakeOnLan)®D L1

main LT
—main_ether.c NEFENFET. TADSI VDA VEBITHE T SY—RO—KTT

pnsn IEFBL
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sci IR
SIHERIZAYE—DFERT RUOF—R—KDoD A hEHRHEH0E

board, common, interrupt, magic_packet, main. sci A FIZCEENDDH ., I—FEHK DY —RXI—F, Smart
Configurator L FI&, A¥—k a2 745 L—42(GUI)THRELERENY—RI—KRIZRBENEHTT,
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s

2000 (ms) R FR0ie2047 539

—e— xtat - —_— w0
SCKCR (FCKC[20])
p— i - — &
SCKCR (FCKD[20])
p— x1id -— @

SCKCR (BCKR:0])

p— x12 - 120
BCKCR (BCLKDIV) 44401 A7N> 72 T(BCLKE T

- O X
Irdll yEY ALT
=] B &
0 R¥esN_MAGIC_PACKETscig X | = 0O ||g mawmewtyr-35| = 0
. o= =
DOYRE &l =
I-FO&R Lii-DEs
Gla| 220
i} Ls
VCC: 33 V) (FRih33)
SCKCR (FCK[3:0) FlashiF 7% (FCLK)
— x14 - —— (MHz)
A SCKCR (ICK[2:0) SRTLIMYT (ICLK)
- — MH:
25E o - — xi2 120 {MHz)
SCKCR (FCKA[3:0) BHEVI-AIM27A (PCLKA)
EE = k=) — <12 - —_— 120 {MHZ)
BEaEEE SCKCR (FCKE{3:0]) BBEV1-AIM27B (PCLKE)
9330

Mz
BBELI—AIM25C (PCLKE)
MHz)
RBEEY2—ATM45D (PCLKD)
MHz)
SHEBITRYNISRAR (BOLK)
MHz)

BB [i-F| 7090 [ 9254 i3 b[ @7 | 20as |

> B

B v-| = O -~ = 0|8 30-varFor| ¥ &=18
R ®73020Y- By th. 0EE

£/58

< »

° > LB\ SL s

OV R—R U (FDHRE) B
I8 A3-+-2v745L-5 - B X
TN vk AT
=l | &

15 RX&5N_MAGIC_PACKETscig X |

= 40

VINITV ISR NEE

Tt-Avh pa e 1R B OE

=E

H

o

[ |
v (= Startup
v = JTRUyI
W& rbsp
+ [= Drivers
v & ARAR-F
& Config_PORT
vz BE
& Config 5CI1
& rether
v = 547
& Config_CMTo

%l =

I-FpER Lift-toss
@

BE [R-F 7099 [V27 5| k-2 &7 [ 2as|

&1 Mcu/MPltyT-3| = O

> B

[=EEPE

™ B ~-ri~ = B ([l w-vaFos 7 8 = A
Fi 5Tyl YEtA. 0EE
v
g >
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Dz,

FRLTWSa R—RUME,

r_bsp (R#HMSEMEINTIND)

Config_PORT /O iiFDE/RE. ZZTIET Y2 RAYF & LED R—FDEREETO>TVNET
Config_SCI1 SCI(UART)DEXE

r_ether_rx Ethernet MXE

Config_CMT0 aAURT7IVFIAI(FARIZLDEHNIE) DT

TY,

5 % [£. Config_SCI1 [&.

I8 27-+-1u714L-%
TrAll 91vE ALT
=
1,3,} RX65N_MAGIC_PACKET.scfg >
: SRR sl o)
VINIT PR NEE N
7 s T E R~ NVESE v
[OF=418 O mgturs O=alUT1
= ArTENER
[ | @ Ozt
v (= Startup -
v &= STHEYsY
& rbsp O MSBIF-Ak
w [= Drivers ;
v B AR [ s a3 (BB sEEEL T - EEERT D)
& Config PORT
v = @
& Config S5Ch1 AEs0y7 i
& rether
v I 16y FERID16% 1 7))
& Config CMTo Publ—p 115200 ~|  (bps) (EEOIE: 115284.615,
O Eybb-tEalb-vayiesan
SCK1mF i SCK1EERLEN &

LERDOBIZHE-TEY, SCl MFEERT (EEETIX. 115,200bps) HEA, GUI THRE TESLSITH-TVET,
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“RALTDERTE

I8 27-+-17r4L-%
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9=

{5 RXESN_MAGIC_PACKET.scfg = F

YINITPAZR—F Y MR

&l =]
I-FpEs LE-rDER

Ai=FUb g2y ph = v BRE
* W J0uEE
‘ SRR ‘ (O PCLKfE (O PCLKf32 (I PCLK128 (® PCLKfS12
w [ Startup JIRTIVFEE
v & YTy ro5-NER - V] @0 10000z
W rbsp
~ [= Drivers L35 (CMCOR)
v & AHT-E AT Yo FBAS EHT (CMI)
& Config PORT
v = BfE FiEs0gH(CMIOESFA]
& Config SCI1 p— ol »
W rether_rc
v i@ 5%
& Config_CMTo

CMT(AURT7IyFRA4T) &, LEDIRIZEHRELTEY, 100ms EIZFATEIY AAHEN) | TEHARTALIEAE
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-Ether ME%E

) RXESN_MAGIC_PACKET.scfg < = 0
\ ~ sl & (=]
VINITP AR —F NRE I
WUk el R B E v BE ®

L [F4I5 271 (* = any string, ? = any character |
[ | [Foi e ~
~ (= Startup ~ @ Configurations
v YRy #_Ethernet interface MIl_(Media Independent Interface)
@ rbsp #_PHVY-LS| address sefting for ETHERO 31
~ [ Drivers #
v B AlIR-k # The number of Rx descriptors 8
& Config PORT # The number of T descriptors 8
v (= BE # Transmit and Receive buffer size 1536
& Coniig_5CI1 # Group ALT interrupt priority level Level 14
& rethern # The register bus of PHY0 for ETHERO/1 Use ETHERD
viE 947 #
@ Config CMT0 # The access timing of MII/RMII register 5
# The waiting time for reset completion of PHY-LSI 0x00020000L
# The polarity of the link signal output by the PHY-LS| __ Fall -> Rise
# _The link status is detected. Used
# Use KSZ8041NL of the Micrel Inc Unused
# Use IC51894-32 of the Renesas Electronics Corporation  Unused
#
#
#
# v

HEEHE BEME ik

Ethernet interface MIl (*1) R—FDEZETT MIl ZE D RMI FESNRED
PHY-LSI address 31 (*2) PHY ZFLRI(F 31 ((R—FDERE TRESHER)

The number of Rx descripters 8 RX TARY) T (— . EEOHEREHE)

The number of Tx descripters 8 TX TARY) T8 (— . EEOHEREHE

Group AL1 interrupt priority level 14 B AMELE (—HI, 1~15 DIEERERIEE)

The polarity of the link signal Fall->Rise (*2) | #E#LTL\S PHY-LSI QE#TRES

The link status is detected Used (¥ R—FDERETTRESD (PHY-LSI D LINKSTA B H%EEH)

(*1)RAAVHR—RIZE>T. MIl £=[E RMII EGYFETS
()L DOR—FEESHZ AL, COEERRL TSN
TARVTRZELTIFRABLET
BNAAHEBEEL I5(REEBEE) NS LIGEBEE)ET. LOLEBLEBESEINTEVET,

(EEEEEOHSE)
—Mll DIFE—

5 RX65N_MAGIC_PACKETscfg it
E =R &l ©
T \ J
VIhITPA R NEE I fDER Li-osR
AuR-FIE medly B WS BE @
% W [Z405700 (" = any string, 7 = any characten \
Garan | [Fotrs & )
~ (= Startup ~ -2
N =Pl ~ &k ETHERC
& rbsp + @ ETHERCO_MII
« & Drivers ~ ETOTX CLKESF ERT3
v B Ai- “u ETo R CLKEEF B3
& Config PORT = ETO_TX_ENBF
v = BE . ETOETXD3#EF
& Config 5CI ~ ETo_ETXD2i5F
& rethern =« ETOETXD1EF
v = 547 “u ETo ETXDOMEF
& Config CMTo = ETO_TX_EREF

“w ET0 RX_DVigF
“« ETo ERXD3i&F
= ETO_ERXD2H T
= ETO_ERXD1EF
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“« ETo_CRSHTF
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—RMIl DiHE—
A
5 RX72N_MAGIC_PACKETscfg % =0
E Sah—A &l &
VIR TP IR NEE T RDERE LE-FDER
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v (= Drivers = CLKOUT25MImF O =873
~ G AmAm-+ “ REFSOCKOIEF =EF2
& Config_PORT “u RMIlo_TXD_EN#TF EETD
v = BfE “« RMII_TXD1EF ERTD
& Config_5CI1 ~o RMIlo_TXDOE T EETS
& rether " RMIO_RXD1HEF EETD
A=A “« RMIlo_RXD0iE F EEI3
& Config CMT0 = RMIIO_RX_ERHETF EETD
“« RMIlo_CRS_ DV T EEFD
= ET0MDCET EETD
“« ETo_MDIO#EF ERFD
. PMGIO_MDOSF O =873
= PMGI0 MDIOEF [ /32
“ ETOLINKSTA# T EETD
~ ETOEXOUTE T [ /32
“« ETo WOL&T EES3
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RXxxx_ETHER_NOAPI ®7AL I DHTY

IAAVR—FIZ&KY ., MIIRMII DEHGRENEHLYET DT, EHEREIZKY M, RMII DR 5 EFERIGFHRE
1o TLEELY,

< AaAVR—K Ethernet 7> avR—K b
HSBRX64MC 1L (w43 R—FIZ EthernetPHY Fy7#2#;) RMII
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2.21. A¥—bk-aVo247L—34%&Fa—FDEE

RSFSESNEDxFB (Y4703
-8 AR-b- 3w I IL-5 (B
Ay CCRX (ENLF-3=1)
20l RX E2 Lite (F7/(9 7+ =11
P TS L8 (BFU-)))
-3 7710
& RX65N_MAGIC_PACKET.c
d [D Smart Configurator
-]} Config_PORT
[ 1 Config_sai1
-&| Config SCi.c
-h=| Config_SCI1.h

5| Config SCI1_user.c
general

r_bsp
[ ] r_config
|_-ﬂ r_ether_rx
- |_-ﬂ r_pincfg
= [T config_cMTa
6| Config_CMTO0.¢
-R=| Config CMTOh

ut=| Config CMTO_user.c

1] common

-] ether common.c
| ether common.h
| ether_operation.c
ﬁJ ether_operation.h

A=k AV T4 TL—RERIT7AILDHRIZ,
Config_SCI1_user.c

DFEIZ_user NI TF7AILBBYET , ChoDIT7AILIF, A—FAITI—KREEBMLTERWIFZAILERYET,

*Config_SCI1_user.c

/*************************************************************************************************
3k 3k 3k >k 3k 3k 3k >k >k %k 3k >k 3k 3k 3k ok K %k 3k k k&

Includes
3k 3k 3k 3k 5k sk 5k sk 5k sk 5k sk ok sk >k sk >k sk sk sk sk sk sk 5k sk ok sk ok sk sk sk sk sk ok sk ok sk ok sk sk sk ok sk sk sk sk sk sk ok sk ok sk sk sk ok sk sk sk ok sk ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk ke sk ok sk ok sk ok skook sk sk sk ok sk sk sk k

*********************/

#include "r_cg_macrodriver.h"

#include "Config SCI1.h"

/* Start user code for include. Do not edit comment generated here */
#include "sci.h"

/* End user code. Do not edit comment generated here */

#include "r_cg_userdefine.h"

Ethernet R2—4+% vk RX BIRERBAE  #tent jb——l‘@g
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(%)

/********************************************************************************************************
3k 3k 3k >k 3k 3k 5k >k >k 3k 5k ok Kk k

* Function Name: r_Config SCI1 callback_transmitend
* Description : This function is a callback function when SCI1 finishes transmission
* Arguments : None

* Return Value : None
3k 3k 3k >k sk sk sk sk >k sk sk sk sk 3k 3k sk ok sk sk Sk sk sk ok sk ok Sk sk >k sk sk sk sk 3k sk sk sk sk sk Sk sk sk ok sk sk sk >k sk sk sk sk sk 3k sk ke ke sk sk 3k 3k sk ok sk sk sk sk sk sk sk sk 3k sk sk sk ok sk 3k 3k ok sk ok sk sk sk >k ok ok sk sk 3k sk sk ok sk sk 3k 3k 3k ok ok sk sk k ko ok

**************/

static void r_Config SCI1_callback_transmitend(void)

/* Start user code for r_Config_SCI1 callback_transmitend. Do not edit comment generated here */
intr_sci_send_end();
/* End user code. Do not edit comment generated here */

}

/********************************************************************************************************
3k >k 3k >k 3k 3k 5k ok ok >k %k >k k >k ok

* Function Name: r_Config_ SCI1_callback_receiveend
* Description : This function is a callback function when SCI1 finishes reception
* Arguments : None

* Return Value : None
3k 3k 3k >k 3k 3k sk sk ok 3k sk sk sk sk >k >k >k sk sk sk sk >k >k sk ok ok sk >k 3k 3k sk sk sk sk 3k sk sk sk sk sk 3k sk sk sk sk >k 3k sk sk sk sk >k 3k 3k sk ok sk sk 3k sk sk sk sk sk >k sk sk sk sk >k >k sk sk sk sk >k 3k 3k sk ok sk sk 3k 3k sk sk ok sk >k 3k sk sk ok ok 3k sk ok sk ok >k >k >k sksk ok

**************/

static void r_Config_SCI1_callback_receiveend(void)

{
/* Start user code for r_Config SCI1_callback_receiveend. Do not edit comment generated here */
intr_sci_receive_end();
/* End user code. Do not edit comment generated here */

}

/********************************************************************************************************
3k 3k 3k >k 3k 3k 3k >k >k %k 3k kK k ok

* Function Name: r_Config SCI1 callback_receiveerror
* Description : This function is a callback function when SCI1 reception encounters error
* Arguments : None

* Return Value : None
3k 3k 3k >k 3k 3k sk sk ok 3k sk Sk sk sk sk >k 3k sk sk sk sk >k >k sk sk ok sk >k 3k 3k sk sk sk sk sk Sk sk sk sk sk 3k sk sk sk sk >k >k sk ok ok sk >k 3k 3k sk ok ok sk 3k sk sk sk sk sk 3k sk sk sk sk >k sk sk sk sk sk >k 3k 3k sk ok sk sk 3k 3k sk sk ok sk >k 3k sk sk ok ok sk sk sk ok ok >k >k >k skosk ok

**************/

static void r_Config_SCI1_callback_receiveerror(void)

/* Start user code for r_Config SCI1 callback_receiveerror. Do not edit comment generated here */
intr_sci_receive_error();
/* End user code. Do not edit comment generated here */

/* Start user code

/* End user code.

DS, FFTEN-a—FZEMLTVET (FET 41T,

XStart-End TEHENZUNDECAHIZELCE, TO—RERIRAVERLERIZ, EEESN THINWTLEVWET
Config_SCI1_user.c [Z[&. UART(SCI) T R~ DIEFHRF RICHERAL TLNSO—FEEMLTWVET,
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BI#CaVRTFIVFEALTDI—RIZIE LLTEEMLTWET,

*Config_CMTO_user.c

/*************************************************************************************************
3k >k 3k >k 3k >k 5k ok 5k ok ok ok ok ok 5k ok ok ok kok ok k

Includes
3k 3k 3k 3k 3k 3k sk ok ok 3k sk sk sk sk >k 3k >k sk sk sk sk >k 3k sk sk sk sk >k 3k sk sk sk sk 3k sk sk sk sk >k 3k >k sk sk sk sk >k 3k sk sk sk sk 3k 3k 3k Sk sk sk 3k 3k sk sk sk sk 3k >k sk sk sk sk >k 3k sk sk sk sk >k 3k >k Sk sk sk ok 3k sk sk sk ok sk >k sk skoskosk sk sk skskok

*********************/

#include "r cg macrodriver.h"

#include "Config CMTO.h"

/* Start user code for include. Do not edit comment generated here */
#include "ether_interrupt.h"

/* End user code. Do not edit comment generated here */

#tinclude "r _cg userdefine.h"

(%)

static void r_Config CMTO_cmi@_interrupt(void)

{
/* Set bit PSW.I = 1 to allow multiple interrupts */

R_BSP_SETPSW_I();

/* Start user code for r_Config CMTO_cmi@_interrupt. Do not edit comment generated here */

ether_interrupt_cmto();
/* End user code. Do not edit comment generated here */

SCI1, CMTO MELLHE, EYAANE-=EIZ1—FAITER L= #ZEFESN =D I1—FEMTI,

EERLUANDAT— VT4 L—R2ERI—FRIZITFEANDIDLEIHYFEEA.
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2.3. A—¥ITHERLI-FOS S5 La—F

JHILE (A7)

T7A4IL%

i

board

board.h

A—FEERE

common ether_common.c Ether D705 S LA THBIZHERAT SR
ether_common.c EREAVE
ether_operation.c IP PRLABEDESR
ether_operation.h EREAVE
interrupt ether_interrupt.c F)U) A A BEEK
ether_interrupt.h FEAYE

magic_packet

magic_packet.c

MagicPacket(WOL)% L33 5 BE %

magic_packet.h

LEEAYS

main main_ether.c AU
sci sci.c UART 4LIERES %
sci.h EREAvE

AY—h-aV T4 L—REA—F SN A—HFRITHERLTIB S TIMIEMLI=D7 M LIF ERETT .

*board.h
AI74VATIE. R—FDERRE. PHY FUTDYLYMNEF ORI VF, LED DI FNERESNTLET,
//RA A%

#define MCU_TYPE "RX65N"
//PHYY) &z bimF
#define PHY_RESET PORTA.PODR.BIT.B6

[IR—=FDTY 2R 9F
#tdefine PUSH_SW PORTA.PIDR.BIT.B2

//HR— FDDIPRA v F
#tdefine DIP_SW PORT3.PIDR.BIT.B5

//HR— F@DLED

#define LED PORTA.PODR.BIT.B1
t#tdefine LED_ON (1)
#define LED_OFF (0)

-ether_common.c
AKIF7AILNTIE,

void ether_user_init(void);
void ether_eesr_error_print(unsigned long eesr);

void sci_print_IP(unsigned char *IP);
void sci_print_MAC(unsigned char *MAC);

void sci_read_IP(unsigned char *IP);
void sci_read_MAC(unsigned char *MAC);

int IP_compare(unsigned char *IP_a, unsigned char *IP_b);
int MAC_compare(unsigned char *MAC_a, unsigned char *MAC_b);

int sci_read_numeric_value(unsigned long *input, unsigned short digit);
int sci_read_hex_value(unsigned char *input);
int sci_read_one_char(char *input, char *valid _chars);

EREOBEHAERINTVES,
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kg NE
ether_user_init EHOMEAILE

ether_eesr_error_print

IS—REROERT

sci_print_IP

IP PRLADRR(RTOSIHRTIK IP PRLURIERYRWLER A RER)

sci_print_MAC

MAC ZRLAD R

sci_read_IP

IP 7RLADF—HR—FhSDHRAIMY (ATODC IR TCIE IP PRLRIERYRWLER A REH)

sci_read_MAC

MAC PELADF—HR—FE b DAY

IP_compare

IP PRLADHE (RTOSIHRTIK IP PRLURITRYRWLER A RER)

MAC_compare

MAC 7RL A D tL#]

sci_read_numeric_value

IR RUAE D EEAHERY

sci_read_hex_value

THERMND 16 EHDFHHHY

sci_read_one_char

IEARMD 1 XFHAHEY

A7 x4k (MagicPacket D

ERAE) &lF, BEEEFEN G SROVABTEAT HEBGEN.

ether_common.c ACTEZINTLET,

ether_operation.c
ARI7MILATIE,

//ARR— KDOMACT KL R

//MagicPacketiZ{EMHF DMACT

/IARR—FDIP7 KL X
//{ERT BEther®ch(Ethero)

unsigned char g_src_MAC[6] = {0x00,0x0D,0x76,0x00,0x40,0x01};//00-0D-76 HokuotoDenshi vender code

FLZX

unsigned char g_dst_MAC[6] = {@x0@0,0x0D,0x76,0x00,0x40,0x02};// (RfE) OIS LATREEMBFIZIELTHRA

uint32_t g_ether_channel = ETHER_CHANNEL_O;

MAC ZRL A EHT S Ether DF v RILEEZERZLTULET,

ATODzHRTIE.IP PRLAI

IHYRWNETEAN. SEOTOCIIRTIKIP PRLRAEZDI7AIILINTEEL

FT BRI IRV —IDEBRICEDE TERT IRENHLSTFAILTT,

-ether_interrupt.c
ARI7MILATIE,

void ether_callback(void*);
void ether_int_handler(void

void ether_interrupt_cmte(void);

*)s

LREDEBAERINTNET,

E%a

AR

ether_callback

Ether ®a— )L/ B (GEMAIEL )

ether_int_handler

Ether ®EIYAH /RS (FEHIF#k)

ether_interrupt_cmt0

CMTO #A < E|YAH

FNVAH THIENSBEHMERLBLI=T7 MV ELBYET  BIVAATRESNHIARICELTIIRBLES,
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*magic_packet.c

AKI7AILHTIL,

void magic_packet_send(unsigned char *MAC);

LREDEBAERINTNET,

R4 kS
magic_packet_send MagicPacket (WOL /84 vk) D% {E

magic_packet_send()

void magic_packet_send(unsigned char *MAC)

{
//MagicPacket(112bytes) %159 B4

//RYE
/] L

//51%k
// *MAC : MagicPacketIZ&® HMACT KL R

//MagicPacketDi&iE

// (1) #fi#:75WOL (MagicPacket ) #iE

//--Ethernet~y 4 (14bytes)

/¥ FF £f £f Ff Ff : JEEMACT FLR (FO—KF ¥R b)

J/XX XX XX XX XX XX : FEEFTLMACT FL R (RAR—FDOMACT KL R)

//08 42 : Ethernet% 4 7 (WOL)

//--T—% (102bytes)

//ff £f £f ff £f ff : oxffx6

//yy VY YY yy Yy yy : MagicPaketx%& (WakeOnLanTEREZ AN SHE25) DMACT KL R
//YY YY YY VY yy yy : LUTF6/81 RDMACT K L AAEET161E

/] (LLTER)

//¥%PCTRIET HI5E(&. Raw SocketZkZ 5T 0OY 5 LNBE
unsigned short i, j;
unsigned char send_data[14 + 102];

ether_return_t ret;

//Ethernet~w & (14bytes)
for (i=0; i<6; i++) send_data[i] = @Oxff;//FEFHEMACTY KL R (FA—FKRF v X )

for (i=@; i<6; i++) send_data[6 + i] = g_src_MAC[i];//&EfETMACT FL R (RR—KDMACT kL 2R)

send_data[12]
send_data[13]

0x08;//Ethernet” 4 7 0x0842 : WOL(Wake On Lan, MagicPacket)
0x42;

//T—% (102bytes)
for (i=0; i<6; i++) send_data[14 + i] = @xff;//MagicPacket®EEE6/\A +

for (i=0; i<16; i++)

{
}

/1187y MEE
ret = R_ETHER_Write(g_ether_channel, (void *)send_data, sizeof(send_data));

for (j=0; j<6; j++) send _data[14 + 6 + i * 6 + j] = MAC[]j];//MACT KL XA Z16f@#EYIRT

sci_write_str("MagicPacket data send (");
sci_print_MAC(MAC);
sci_write_str(")");

if (ret != ETHER_SUCCESS)
{

sci_write_str(", [failed]");

sci_write_str("¥n");
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send_data [CFRENT—HEHRELI-E T, API B ® R_ETHER Write) TEIELE T,

Ethel’net ,\°,r|:|_|: 102
~yF (14) (102)

*Ethernet ’\‘y9°(14) 

AR
|FF|FF|FF|FF|[FF|FF|oo|oD |76 |00 |40 ] 01|08 |42 |
JO—FF¥ Rk EETD Ethernet 24~
MAC 7KL X MAC 7KL X
g_src_MAC[6]
- RAO—R(102) ether operation.c N CEZ

|FF|FF|FF|FF|FF|FF|oo|oD |76 |00 40]02]00|0oD |76 |00 |40 02]... |
SBED 6 /N1~ OXFF X 6 BREANT-LMERRD
MAC 7KL Z(1)

EERHEESERE N

BRE ANT-LVERD BRE ANz 30
MAC Z7RLR(2) ====m MAC 7KL Z(16)

magic_packet_send()BE#(T. LEE D7 Ethernet JL—LMEEINET,
(GEES.ED MAC PRLADERERE . TAT S LOBREAZICELTIE. BIKBRAZEDAETSEBLTIZELY, )

*main_ether.c

IOV IMDELDA VBRI TADI I c ATERSNTEY., AT IhTIE
RX65N_MAGIC_PACKET.c

<7,

RX65N_MAGIC_PACKET.c (X7OYz4h4.c)

extern void main_ether(void);

void main(void)

{
}

main_ether();

A UBEEANT, main_ether()ZREUH I K3IZ5EHL THY. main_ether()lE main_ether.c RIZE &SN TLVE
ED

main_ether.c RIZEE &SN TLYS main_ether()AY, EE G AS BT,
RAAVEBER. VOV OMBPRERIC. AEBHERITENET,
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main_ether() #x#%

sci_start();

sci_write_str("Copyright (C) 2026 HokutoDenshi. All Rights Reserved.¥n");
sci_write_str("RX65N Ether MagicPacket(WOL) sample program.¥n");
sci_write_str("¥nCOMMAND:¥n");

sci_write_str(" m : target MAC address set¥n");

sci_write_str(" p : print MAC address¥n");

sci_write_str(" S : swap [this board MAC address] <-> [target MAC address]¥n");
sci_write_str("---¥n");

sci_write_str(" s : Operation start with send mode¥n");

sci_write_str(" r : Operation start with receive mode¥n");
sci_write_str("---¥n");

sci_write_str("¥nUSAGE:¥n");

sci_write_str(" PUSH-SW : MagicPacket send¥n");

sci_write_str(" LED : MagicPacket received¥n");

sci_write_str("¥n");

sci_write_str("-default setting address-¥n");

sci_write_str("---¥n");

sci_write_str("target MAC address is -> "),
sci_print_MAC(g_dst_MAC);

sci_write_str(" : m command for change¥n");

sci_write_str("this board MAC address is -> ");
sci_print_MAC(g_src_MAC);

sci_write_str(" : S command for swap¥n");
sci_write_str("---¥n");

sci_write_str("First m, S, command -> initial setting¥n¥n");

sci_write_str("Please input 's' or 'r' for operation start! ¥n>");

BEBRIC, InKICHEGRETEFOAVE—DERTRLES.

USB-ADAPTER-RX14 [Z#E#i L= imR £ T, LT ORRICRREINET . (115200bps)

Copyright (C) 2026 HokutoDenshi. All Rights Reserved.
RX65N Ether MagicPacket(WOL) sample program.

COMMAND:
m : target MAC address set
p : print MAC address
S : swap [this board MAC address] <-> [target MAC address]
s : Operation start with send mode
r : Operation start with receive mode

USAGE:
PUSH-SW : MagicPacket send
LED : MagicPacket received

-default setting address-

target MAC address is -> 00-0D-76-00-40-02 : m command for change
this board MAC address is -> 00-0D-76-00-40-01 : S command for swap

First m, S, command -> initial setting

Please input 's' or 'r' for operation start!
>
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HERANDAyEZ—2DFRRIE.
sci_start()
sci_write_str()
ZDEM (sci.c NTER) TITAET . XFFIERIRT S sci_write_str LISMZE, BIEZRRTHEBGENRE
ENTVFET, ST A—FRITHERLE=77MIILZIBIZERBAL TLES DT, sci.c ICBALTHEBLET

main_ether() (&)

//BEE— FARFSE
while (1)

//F—HR—Fh5DaT R
ret2 = sci_read_char(&xc);
if (ret2 != SCI_RECEIVE_DATA_EMPTY)

{

}
//s B r DAY FADBFIZENED
if (g_operation_mode != OPERATION_WAIT) break;

keyboard_command_process(xc);

Avt—TFRRLEZR T, F— R—Fh oD ANEZ(HFITET . ZCDOERS T MagicPacket %159 % MAC 7R
LRF#ZE LY. MagicPacket DZ{EE—FRICAZDMNEEE—FICADDONEF—R—FNSDANTRELE
ED

main_ether() (&) (T3—AvtE—CDRTFLEETER)

//PHY-LSID) v EER
PHY _RESET = 1;

//EtherD#HA1E
R_ETHER_Initial();

/1A=y VEBDER ()7 REER)
cb_func.pcb_func = &ether_callback;
param.ether_callback = cb_func;

ret = R_ETHER_Control(CONTROL_SET_CALLBACK, param);

/1A=y VEBDER (RT—2RAEE)
cb_func.pcb_int_hnd = &ether_int_handler;
param.ether_callback = cb_func;

ret = R_ETHER_Control(CONTROL_SET_INT_HANDLER, param);

param.channel = g ether channel;//A 704 5 LTI, Eher®Dchldo(=g_ether_channel)
ret = R_ETHER_Control(CONTROL_POWER_ON, param);

/ /S FEXTE
R_ETHER_PinSet ETHERCO_MII();

//Ether®#A—T >
ret = R_ETHER_Open_zC2(g_ether_channel, g_src_MAC, pause_enable);

Ether Z81H 3 = DAL DE ST,

PHY-LSI @Yty MERRIE. RX Y432 & RI45 ORVADREIZHEHR SN TLVS Ethernet-PHY (RX O L(=0V),
H(=3.3V)D T 2)LEE L 100BASE-TX DIEEDYEBMEERETIFVI) EEBMN LIEDHHLETT,
(ZZTl&. PHY_RESET(RX65N MR—KTl& PA6)Z H IZLTL\STZIFTY)

Ethernet R2—4F vk RX BIKEREAE  #iaut _-IETIE-? 23
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R_ETHER_Initial()
[T RY—hk-a2 745 L—42TEMLT=. r_ether_rx QD #EALD API BT,

ZD#%.R_ETHER_Control()T 2 85D — L\ BB EERLTOET . I— L\ IBEBDOERIE.
ether_interupt.c RIZEBEHLTLVET,

R_ETHER_Control(CONTROL_POWER_ON, param);
I%. %432 M ETHERC, EDMAC D% RIA 3 2B TY,

R_ETHER_PinSet ETHERCO_MII():
I&. Ether TEAT 5ImFHRETYT .

R_ETHER_Open_ZC2(g_ether_channel, g_src_MAC, pause_enable);
[%. Ether DE)ERAIR T

main_ether() (&)

/1A A N—TF
while (1)

R_ETHER_LinkProcess(g_ether_channel);
if (g_operation _mode != OPERATION RECEIVE)//WOLZEHZERHE— FOBXT—2ZEAT

//PUSH-SWAR E N 1=35 & (FARR— Fh SMagicPacket ik H

if ((PUSH_SW == @) && sw_valid())

{
magic_packet_send(g_dst_MAC);
sw_disable();//AA v Fz=—EHBEMLT 5

}

}
}

FD#%. TOTSLIEEAVIL—T (ERIL—T)IZAVYET,

R_ETHER_LinkProcess()(&. AP| B CEHMICEITT OB ELHYET,

MagicPacket Z{EE—F DX, RIEL-IGEDNIBILEYAAHBEHATRIEINSD T, AU IL—TTIEAH
LW, FEE—FRDEIE. R—F DTy 1Ry FHHEIN =155 (X MagicPacket DS Rk
(magic_packet_send()) B\FE(EhE T, —E MagicPacket Z:£153 %L, # 1 BRBIFIRAyFEHLTHERIGLA
LVRICLTULVET,

(100ms Z|# D CMTO DEIYAAMNT, 10 AV MEBEIZ, TYLa1 Ry FDHEAMYDNEILENET )
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OZIY) ;A7 %N TH AL (ether_interrupt.c)

ether_callback()

void ether_callback(void *arg)

{
ether_cb_arg t *p_arg;
p_arg = (ether_cb_arg_t *)arg;
ether_return_t ret;

if (p_arg->event_id == ETHER_CB_EVENT_ID_WAKEON_LAN)

sci_write_str("Ether");
sci_write_uint8((unsigned char)g_ether_channel);
sci_write_str(": MagicPacket received.¥n");

LED = LED_ON;//R— FOLEDZE RIS H 5

else if (p_arg->event_id == ETHER_CB_EVENT_ID_LINK_ON)
{
sci_write_str("Ether");
sci_write_uint8((unsigned char)g_ether_channel);
sci_write_str(": LINK-UP¥n");

if (g_operation_mode == OPERATION_RECEIVE)
//LINK-UP L 1= 5WOL(MagicPacketZ{EE—K) ICYIYEZ 3

ret = R_ETHER_WakeOnLAN(g_ether_channel);
if (ret == ETHER_SUCCESS)

¢ sci_write_str("-> MagicPacket waiting ...¥n");
}
else
{
sci_write_str("NORMAL -> WOL(MagicPacket) mode change error.¥n");
}
}
else if (p_arg->event_id == ETHER_CB_EVENT_ID_LINK_OFF)
¢ sci_write_str("Ether");
sci_write_uint8((unsigned char)g_ether_channel);
sci_write_str(": LINK-DOWN¥N");
}
}
AREBIL.

-MagicPacket % %{5 L 1=[&

-Ether B9 7y T LIIE

-Ether MO U LIZBE (LAN r—J )LERWN =Y NI DEREEELIZIGE)
[CHEUHEINFET,

MagicPacket #Z{EL=RIZIX. R—F D LED Z BT T, iR ICAYE—PFRRLET .
YoHT7 T DL, AvtE—2DRTE MagicPacket ZIEBEXBIRSEET,
DUOEIUDEEE, AvE—CDRTETVET,

MagicPacket D Z{EIZBL TIE. v/ DH%EEEL T MagicPacket ZEHRENH DD T, TDHEEE B LT
BT . ELE-T—45 7045 S LNTURE (MAC PRLRAD—HEREZRLEY) T 58BA2EHYEE A,
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(176 . RXxxx_MAGIC_PACKET2 7Oz Y+ TlE, ZIELI=T—420DH H5ERTMAC PRLRAD—EEHERT S
I—RBNEFENFET . KTOD VL TIX, MagicPacket DZE (X1 D MagicPacket Z{EMEEIZEE TLVE
9,)

ether_int_handler() (—Zp&RE)

void ether_int_handler(void *arg)

ether_cb_arg t *p_arg;
uint32_t ret, ret2;

unsigned char *buffer_address;
p_arg = (ether_cb_arg_t *)arg;

// ZIE0IE
if ((p_arg->status_eesr & ETHER_EESR_FR) != 0)

while (1)
{
ret = R_ETHER_Read_zC2(g_ether_channel, (void **)&buffer_address);

if (ETHER_NO_DATA < ret)

{
ret2 = R_ETHER_Read_ZC2 BufRelease(g_ether channel);//ATOY S LTIEZET 41 H 55
BTEHENY T 7 ORAKLMTHAEL

if (ret2 != ETHER_SUCCESS)
{

}
¥

else

sci_write_str("Error: BufRelease fail.¥n");

break;//ZIET—47 L
h
}
h
b

ARERIE, TEDRERGETELHEVAAFDUEBELGYES , LR TR, T—2EZELRISHEAHLDOAT
WMITHLELN(RET —2DH B ERHE(TEV) REBLLGSTVET , (UBOTAD /TR, CITRIELET—
BEFEO>TUEZEITOTLET )

ether_interrupt_cmt0()

void ether_interrupt_cmte(void)

{

//100msE| Y 5A A B

extern unsigned short g_sw_read_counter;

[/ RAA 9 FDHEARY & —EREREARICEDIZT H0E
if (g_sw_read_counter != 0)g sw_read_counter--;
}

AL, CMTO @ 100ms EIZHEVHEEINET, Ty a RS/ yFEBLEBRIZ—E 8 (10 Ao k) Tyax
AYF DAY EEN LT HEEITOTNET,

26 Ethernet R2—42F% vk RX ERikEREAE  #ztexn jg‘@ﬂ



*SCi.C
AKI774ILATIE,

4

HORLUED
Eleccronic

void sci_start(void);

void sci_stop(void);

void sci_write_char(unsigned char c);

void sci_write_uint8_hex(unsigned char c);

void sci_write_uint16_hex(unsigned short s);
void sci_write_uint32_hex(unsigned long 1);
void sci_write_uint8(unsigned char num);

void sci_write_uintl6(unsigned short num);

void sci_write_uint32(unsigned long num);

void sci_write_int8(char num);

void sci_write_int16(short num);

void sci_write_int32(long num);

void sci_write_str(const char *str);

void sci_write_flush(void);

unsigned short sci_read_char(unsigned char *c);
unsigned short sci_read_str(char *str, unsigned short
unsigned short sci_read_data_size(void);

void sci_read_buf_clear(void);

size);

LREDEBAERINTNET,

g kS
sci_start SCI EhERHLA
sci_stop SCI BifEF L

sci_write_char

1XFHA

sci_write_uint8_hex

8hit Z#1% 16 ## 2 T TR

sci_write_uint8_hex

16bit T % 16 EH 4 i TRT

sci_write_uint8_hex

32bit Z£#% 16 HEH 8 M TR

scCi_write_uint8

8hit % 10 HEH TR R (FI%EL)

sci_write_uintl6

16bit Z#H# 10 #EH TRR(FELL)

sci_write_uint32

32bit TH#ZE 10 EHMTHRR (FFELL)

sci_write_int8

8hit Z#% 10 H#EH TR R (FEHY)

sci_write_int16

16bit T#H % 10 EH TR R(FSHY)

sci_write_int32

16bit Z#H# 10 EH TR R (FEHY)

sci_write_str

XFIERT

sci_write_flush

EENYIFISBESTNST 4 S

sci_read_char

F—HR—Fh5 1 XFAR

sci_read_str

F—R—FOERXFAS

sci_read_data_size

ZIENYITPITBEOTNANA M ERT

sci_read_buf_clear

RIENVITFERET S

SCI(UART)E B, &A1
sci_start()
EEITLET,
sci_write_str("message¥n");
—message[H{T|& &~
unsigned short i = 65432;
sci_write_uint16(i);
—65432 R
sci_write_uintl6hex(i);
—FF98 &R

Ethernet R2—A%vk RX BRkEHEAE
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unsigned char c;

unsigned short ret;

while (1)

{
ret = sci_read_char(&c);
if (ret I= SCI_RECEIVE_DATA_EMPTY)
{

if (c =="e") break;

}
—>F—R—FhoeBNANSNEDERFDONE

EROHFGRCT HmRITAVE—DOFEHRELE ALY F—R— DO ANERAMAENHEET,

sci.c RICRE SN TLAUNE L, RAX—k a0 745 L—FTHERLT- AP BB EEEL THET B4I1Z70->TLY
F9, IR DEE (T IAILRTIE, 115,200bps) Fld, AX—k a0 T4 L—2THREL-EELYET,

CNoOBEBZEFERTHIHEEE AY—20 745 L—42T SCl DREFITLIA—FEREZIC,
Config_SCI1_user.c
M. sci.c ADEIYAAHBERETFUET ISICRETIRDENHYFET FRTODcIMEERL T, sci.c HD
B#ZEIHRE. 221 [CREBSNTVIERZ RS E TS,

LLEAY, RXxxx_MAGIC_PACKET TERLTWS—EDY—RAO—FDERALLBYET,

ATOD YT, MagicPacket (Bffi% 112 /A bDT—42) LHOMEOTWVERAD T, ERTLIENL LD
Ether B:ED AP A DERMLZFUELALHYZNEBNET,
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2.4, 1—FHEREIK

magic_packet _send

B - MagicPacket (WOL /84vk) DE(E

H & :void magic_packet_send(unsigned char *MAC)

EHEA:

-MagicPacket M i%{E

EITVET

51%4:

unsigned char *MAC: MagicPacket ZE{E® R M MAC 7KL R

RYfE: %L

2 :MAC 7FLR(E
unsigned char MACJ[6] = {0x00, 0x0D, 0x76, 0x00, 0x40, 0x02}; //IMAC address = 00-0D-76-00-40-02
MD#I1Z. unsigned char D 6 NA+DT—E%E5ZFT

Ethernet R2—4F vk RX BIKEREAE  #iaut _-IETIE-? 29
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2.5. AMUBEBTHONE

-main_ether() (main_ether.c H) ZA—F+v—Fk

( start )

d—H#HEE ether_user_init() ?
g ZOhT CMTO PHY o7
| (100ms 54) YRR
2
PHY Fv7)tyk 8
| Ether #1#31t R_ETHER_Initial()
SCI #1#i1t sci_start() |
a—JLA\vIEE
| i = R_ETHER_Control()
DIP 247 | % 1 FCB |
= Ether 25734 R_ETHER_Control
2R | - _Control(
Ether i F5& % R_ETHER_PinSet
| “ETHERCO_MII()
Ether E11ERASHE R_ETHER_Open_zC2()
AF—RRAFEDR R_ETHER_LinkProcess()

F—AHIZIELT=
e N

keyboard_command_process()
R loop

MagicPacket magic_packet_send()

EE

XATOUSLTIERET—2OREEZLTWSEREHYEEA
(A4 HV D MagicPacket Z{E#8E T MagicPacket Z518)
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3. RXxxx_MAGIC_PACKET2 Zavz¥hk

CD AD

SOURCE¥RXxxX_YYyy¥RXxxx_MAGIC_PACKET2
(FEALTWSIAMIAVR—FIZIELIZT4ILA)%E PC DRARL—2IZaE—L TS,
Aoz HrTIE,

-1 %£159 % MagicPacket H' 2 188 (#li#7% MagicPacket & UDP 0 MagicPacket)

-ZEARXN 2EBE (YA DHEETRIET 4. RELET 20 5% R THIE

ERYET,

FAY—haV 7T L—ETEBMT BV R—1 Uk

aVR—RIb ik

Config_PORT SW & LED D7R—MERTE
Config_SCI1 SCI(UART)&(E

r_ether rx Ethernet

Config_CMTO aAURTIYFHRA<(100ms )

(—=RXxxX_MAGIC_PACKET FOSz4kERL)

- A—HHEROTOS S La—F

TANE (A7) I7AIL% #E

board board.h R—FEHHE

common ether_common.c Ether D 7O S LTHBICHERT B
ether_common.c EEAvE
ether_operation.c IP 7ELARIZEDEE
ether_operation.h FEEAYE

interrupt ether_interrupt.c F) ) AHBE R
ether_interrupt.h LiEAvS

magic_packet magic_packet.c MagicPacket(WOL)Z L33 5 BE4
magic_packet.h EiEAvs

main main_ether.c A B

sci sci.c UART JLEERE 4
sci.h LiEAYS

(—=RXxxx_MAGIC_PACKET 7Y z/rEREL)

FRLTWSaVR—RhEY—RO—R DRI, RXxxx_MAGIC_PACKET 702z rERLCTT,

Ethernet R2—A%vk RX BRkEHEAE
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BEBR. UTOHRLGAYE—ONRTEINET,

>Copyright (C) 2026 HokutoDenshi. All Rights Reserved.
RX65N Ether MagicPacket(WOL) sample program?2.

COMMAND:
m : target MAC address set
i : target broadcast IP address set
| : this board IP address set
p : print MAC/IP address
S : swap [this board MAC address] <-> [target MAC address]
W : send packet type is WOL.
U : send packet type is IP/UDP.(default)
s : Operation start with send/receive mode
r : Operation start with receive only mode

USAGE:
PUSH-SW : MagicPacket send
LED : MagicPacket received

-default setting address-

target MAC address is -> 00-0D-76-00-40-02 : m command for change

this board MAC address is -> 00-0D-76-00-40-01 : S command for swap
target IP address is -> 192.168.0.255 : i command for change

this board IP address is -> 192.168.0.80 : | command for change
Firstm, i, |, p, S, W, U command -> initial setting

Please input 's' or 'r' for operation start!
>

TIHILEE,
#{E5% MAC 7RL X 00-0D-76-00-40-02 (MaITURTER)
AR—KD MAC 7ELR 00-0D-76-00-40-01 (S AYU R TEEFLEARR—RD MAC 7RL ADKHE)

EEXD IP PRLR 192.168.0.255 (iavw>KTZLER)
AR—K®D IP PRL R 192.168.0.80 (1w R (KXF i) TER)

TY . (FBENEFIZ DIP-SW O PSEL/P35 A ON [ZHE>TLVAE . EIELEARR—KD MAC PRLANHEIZEESN
EX )

WEIZHELT.m, S, i, | AR T7RLAD R EZITo TS,
F1-. W, U QTR Ti%{ET % MagicPacket DA TEZEEAHETT

Uav R GEEIFRDOT 74U IP 7RL RIZx LT MagicPacket M %15
W v R MAC ZRLRIZxL T MagicPacket %15

LR WHREDITUNTY  IHARER. s A r ARV TEERIBTY .
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s aAv U TEMERALAE

>command=s

Operation start with MagicPacket send/receive mode.
PUSH-SW -> send MagicPacket

this board MAC address = 00-0D-76-00-40-01
EtherO: LINK-UP

—EE-ZEE—F. R—FDTvL 1 R/ vFE#HF & MagicPacket %15
—>RTINT=(CDIH AL 00-0D-76-00-40-01) (3L TD MagicPacket #Z{5
(A—TOJSLHZIEHE)

rav R TEIMERLE

>command=r

Operation start with MagicPacket receive only mode.
this board MAC address = 00-0D-76-00-40-01
EtherO: LINK-UP

-> MagicPacket waiting ...

—Z{EEAE—F. MagicPacket B ERH S IEIE SN B D%
(A4 D Ethernet E2 21— LHANRELITE)

ether_operation.c

//ARR— RKDOMACT F LR
unsigned char g_src_MAC[6] = {0x00,0x0D,0x76,0x00,0x40,0x01};//00-0D-76 HokuotoDenshi vender code

//MagicPacketiZ{EHHFDMACT KL R
unsigned char g_dst_MAC[6] = {@x00,0x0D,0x76,0x00,0x40,0x02};// ({RfE) 704 5 LATEEMEFIZHLTHRA

//ARR—RKDIP7 FLR (, TRYUIBZEITEER)
unsigned char g_src_IP[4] = {192,168,0,80};

//BEEFOIP7 FLR (, TRYISZEITER) ¥RKTOYILTIE, CITHELEZITA—FFY XA R RLRITHLT
MagicPacket %%/
unsigned char g dst_IP[4] = {192,168,0,255};

//{EA9 BEtherMch(Ethero)
uint32_t g_ether_channel = ETHER_CHANNEL_O;

ATODCIHIRTIE,IP PRLRAZERALTEEZITON T, IP PRL ADWEAEA ether_operation.c NIZEEEE
nTHWEY,

IP 7RLREMAC ZRLRIE, AT S LRBBRICF—R—FHASDANTERAEETT A, HELZEZ LI5S
[ ether_operation.c HDEZEEFMZ TS,
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3.1. Ether M#)#3{t
LSEMETNIL. 2 ETHBALTOET A, AETIERBICEL TS MEY FIFTHBELES,

*main_ether.c

//PHY-LSID Y v b+
PHY_RESET = 0;

(HHE)

//PHY-LSIDY) v ~ER
PHY_RESET = 1;

-board.h

//PHYY) &z bimF
#define PHY_RESET PORTA.PODR.BIT.B6

PHY-LSI @Yty hiiFIZX,. RX65N MR—F Tl PA6 AN THY . PA6=L T PHY-LSI Z)tvytLE
ER

PA6 ZH NWIHFITHRELTLADIE, RY—k-a2 745 L—4TENMLT= Config PORT ATY,
(PORTA.PDR.BIT.B6 = 1 ZEIMIZEMFIE, R¥X—r-aV T4 L—E3THREFFETT, ECMNT, PA6 FH
FNZERFEL TS, )

PHY_RESET=0 M# T. 100us U_E#FBLTH, 5, PHY_RESET=1 T PHY-LSI QY+t yrH RS, /N\—F™
I7 DED TIXEMELEBMNEET, TOSSLTIL, PHY_RESET=0 & PHY_RESET=1 ORI Avt—C%F
TREtEY, BRELENASTINDDT 100us L EDEAIVT IFHERINTLNET,

*main_ether.c

//EtherD#HA1E
R_ETHER_Initial();

r_ether_rx E2a2— /L CIREESN TS API B#TY,
Ethernet E2 21— LD ML EITINVET,

*main_ether.c

/A=y VEBDOERE () U7 REER)
cb_func.pcb_func = &ether_callback;
param.ether_callback = cb_func;

ret = R_ETHER_Control(CONTROL_SET_CALLBACK, param);

/A=y VEABDER (RT—2RAER)
cb_func.pcb_int_hnd = &ether_int_handler;
param.ether_callback = cb_func;

ret = R_ETHER_Control(CONTROL_SET_INT_HANDLER, param);

2 BEDI—ILN\VIBEBEFELTWETS,
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ether_callback()

ETHERCO ML Y RAAR(ETHERCO.ECSR)WNEALLF=FEICFEIEN Da— )L/ Ny BEEL,
=YV YRT—HRREI
-4/ 0 MagicPacket Z{EHREZ &L MagicPacket ZZ{EL71-
HEDEIZFUHINET,

Ether #8EZ SN LT=% . LAN y—J ILHAZEES->TULVS L, Ethernet AV 27 —RAMNYL 7T L TRBESIZRA
TLBIETTT,

Yo7y T B dBE, PHY-LSI MEBZEHLY A ® ETO_LINKSTA S FMNEILLT. Y2979 T /5
D EIAAAITRALTEIYRAAEHLET,

ether_int_handler()
EDMACO DL RZ(EDMACO.EESR)MEALLT=BEICFEIEN Da— )L/ IR %L,
—>T—3%{E
—EERET
—I5—HiH
—>TARYT R4S
BEDBRIZFUHINET,
T3 ZELLEEE. RBRATREEZITVET,

a—)L\y ORI, APIE8% D R_ETHER_Control() TITWVE T, &89 2% A L. 2 —FABEHIZROHLN
-35—;-0

*main_ether.c

param.channel = g ether channel;//A70O% 5 LATIL, Eher®Dchlfo(=g_ether channel)
ret = R_ETHER_Control(CONTROL_POWER_ON, param);

ETHERC & EDMAC DEDa— ILAMNTREBREITVVET,
FRALTWADI(X, a—IL/\vIBEHDOEFZEFCEABTI N, EXS5I8ICKYBELEHLYET,
g_ether_channel [, 43> M ETHERCO/EDMACO #5158 & 0(=Ether DF ¥ RIL)EE5EZFET  KFYFT

. EDT A R—KTE Ether @ ch0 ZELVET,

*main_ether.c

/ /i FERRE
R_ETHER_PinSet_ETHERCO_MII();

Ether TERY i FREZITOERTY . /K—LD PFS RETY,
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K6 23-+ 2415 - O X
Tl wavF AT
m] | [
{5 RX65N_MAGIC_PACKET2scfg = 5 |[& mMcumputyr-3 =g
E— e 5
e oG _'31 = Blalplp 3
I-FO£e Li-FDEs ] = =
N=FI17YY-2 B 1% o wTHEE | R e
[FIVEETHEAN | [7405 271 (" = any string, 7 = any character] | lgnt -
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*main_ether.c

//EtherDA—T >
ret = R_ETHER_Open_zZC2(g_ether_channel, g src_MAC, pause_enable);

Ether DENMERAIEZ1TS API B8 TY .

g_src_MAC I&. Y142 R—K® MAC 7KL X T (ether_operation.c N TEZ., iEI. . X2 EEERTIICF—
R—FMSEFEAEE, MAC 7RLR(E, COBMMTUELATETICTRO TENE T NILESALY, )

AEHEITERIC. PHY-LSI LOBELRELNTHN, LAN 7—T )L DEN>TIVDE, BIERTREAKEELAY F
ER

3.2. Ethernet 2L—LME{E

*magic_packet.c

void magic_packet_send_wol(unsigned char *MAC)

) . " magic_packet_send_wol()B8# (&
//MagicPacket(112bytes) Z%{ET HRE% RX65N. MAGIC_PACKET 7051 4h0

unsigned char send data[14 + 102]; magic_paclfet_send()EE]%w)EE]?&%’EE?‘LT:%U)'G‘T
ether_return_t ret; (FHIFRLTY)

(HB&, send dataDHHDHTE)

/71Ny ME(E
ret = R_ETHER _Write(g_ether_channel, (void *)send_data, sizeof(send_data));

sci_write_str("MagicPacket data send (");
sci_print_MAC(MAC);
sci_write_str(")");

if (ret != ETHER_SUCCESS)
{

sci_write_str(", [failed]");

sci_write_str("¥n");

}

R_ETHER_Write(0, (void *)send_data, 112);
DERIZ,
1 FHB D5I#E Ether DF v RIL (RFYRTIEEIZO0)
2EFBDSIHITEET —FDEETFLR
3FEBDIIFITEE/ N1
ZHRELTHEUTHLET.
RYTED,
ETHER_SUCCESS(=0)
DIHE . AP BSIXELKREMNTZ EVWSBELYET,

TVTUTIVEFCSGRYBRE) DT —42(F, A—HRITAET AR ERFHYFEEA. (BBMICHMEhET)

Ex#kE%BAE Tl MagicPacket 4> ping. UDP, TCP @{§T. £D & 5% Ethernet 7L— LD T—R LTSN EELL
fREELTLVET DT, EDHRE Ethernet TL—LDEEHN > TUONILEEREFHILIIHYEE A,
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3.3. Ethernet 2L—LNZ{E

RAAVMNTAIRF Y RE—RIZHREINTULVELEE (L. Ethernet Ay ZADFESE MAC 7RLAA
- ¥8A1E (R_ETHER_Open_ZC2()FEFUH L) BFIZIEE LT MAC 7RLRE—F
-JO—FFvXRT7RLR
LN DT—RIEZELE R A

Ethernet ~RaOo—R
A (14)

-Ethernet /\‘y9°(14)  O : /31 b3k
| FFIFF[FF]FF|FF|FF|e@|@D |76 |00 |40 |01 |08 |42]

Kb EETD Ethernet 24~
MAC 7KL X MAC 7KL X

MKTAIRAFX VY RAE—REIE, £TO Ethernet IL—LEZETE2—REOT/\WIE—FTY
£oT.7OY S LTEthernet Ny DHERTERIED T —EINEINEFIVvITHUEL, EAMIZIIFET
T (FHLFEHETL430 D Ethernet E2 2— LB RO T—ELMNZELLELVFRIZE->TLNS)

-ether_interrupt.c (—&B&HK)

void ether_int_handler(void *arg)

{
ether_cb_arg_t *p_arg;

uint32_t ret, ret2;
unsigned char *buffer_address;
p_arg = (ether_cb_arg_t *)arg;

//ZIE0E
if ((p_arg->status_eesr & ETHER_EESR_FR) != 0)

while (1)//BHOZET—20HIHEEFLTOT—2ZLET S

{
ret = R_ETHER_Read_zC2(g_ether_channel, (void **)&buffer_address);
if (ETHER_NO_DATA < ret)

{
if (g_ether_recv_flag == FALSE)//ZIETZ MU >TVWARETRDT—2EZELIGEITNY D
7ADIAE—IFThHAEL
{
memcpy (g_ether_recv_buf, buffer_address, ret);//Z{ET—% %g_ether_recv_buflZaE—
g _ether_recv_flag = TRUE;//ZIET ST %I TH

ret2 = R_ETHER_Read_ZC2_BufRelease(g_ether channel);//3{E/\v 7 7 ZBNT %

if (ret2 != ETHER_SUCCESS)

{
sci_write_str("Error: BufRelease fail.¥n");
}
}
else
break;//ZIET—2 7L
}

}
}

}
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~ether_common.c

[IRIET—2ERIETSY #define ETHER_MAX_PACKET_SIZE 1514
unsigned char g_ether_recv_buf[ETHER_MAX_PACKET_SIZE]; /] 4—H 2y DI L—LERY AR
volatile int g_ether_recv_flag = FALSE; (1518) M5 FCS D 4 /81 kB[ =1l

ether_int_handler()[&. k&< G EIY A A BER THIEN SR8 TI DT, p_arg->status_eesr M
ETHER_EESR_FR(=0x00040000) 754 MiL>TW\SIHEE ., T—2ERELI-E TEIYAA N> TLNSD T, &
BT —2ONEEITNET,

ret = R_ETHER_Read_ZC2(0, (void **)&buffer_address);
TZENVIFDEBETRFLREE>TEE T ret [T ZIEET —H/N\MMARYFET,
¥ZC I& ZeroCopy DEED#ETY , T—HADIE—BEKIIITHT . T—2DEBEFRLRAERLET,

memcpy(g_ether_recv_buf, buffer_address, ret);
T. 31— RITHAELz/\wI7(g_ether_recv_buf)IZ, ZIEET—ADERZIE—LET, aAE—F 5/ 1 MK ret

TY,

—HE—

memcpy (547 3 BEH T A LLEMERICAE)BDIE—ZITIENTEET,

1
memcpy (g ether _recy _buf , buffer address, ret); SIEET— S% g ether_recy buf|Z 3"
i"‘fﬁmw.L [RO],RZ
i Mow L #00001434H, R1
| 3MOvF

memcpy DEB . CPU DEFELTIL, 3 TS TREINTVET, (COMSDHIZ. RILCRAIDEBEMNE

ATWSDT, IEFEICIE 4 FRRETTH,)

HDTFLADERNAMIITIE, 60 NAM) DT —4ZFETRLRICOE—T %156, C §ETIE

i=60;

while (i '=0)

{
*a++ = *b++;
i

}

DFGNIBLEGYET , T—HFAE—T D85 EEEMR) . SBETTT —FDTRLREEGE X T —FDTRLRAEA

DOVAUNT BERS  W—TEBDBELE., L—T DT I (FHHIE) , CPU DB FITHELIIGE . BHOH

BIZBYZEIRRELCTT A ChoDREE SMOVF(IBARARMN VT ERE i T) ELVDT=of- 1 S R TIRELTLVE

ER

1 @RENSENST LAY TRDOEIDITTEHYELAN, T—EDIE—F)L—TTREST LY M I(E.
memcpy [IZEE AN RTUREBTELERDONET,

ret2=R_ETHER_Read_ZC2_ BufRelease(0);
RIENVIFERRT HNETY , T—4%% AP L AR L-REN\vI7hL. A—FAITHELI/\YI7IC
AE—L=D T, API ERBEID N\ T7ERMLET
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B EIYAHBRICRATELIRE. EHOT—222ELTLDELEZSNDHD T, while L—TZELT
R_ETHER_Read ZC2()MWRY{EAS ETHER_NO _DATA(=0)IZHAFE THRAHLE/NNYIT7DRAMREITOTLET,

XATOO/MDTOT S LTI, BHED=H1—HFRID/N\vT7%E 1 DLMABLTLELO T, 8D T—4
ERZELEEESE 2 2BUBOT 2B TTVEY, $EROTOD VM TRA—HRIN\YI7EEHAEL T,
BHOT—RBHIELTOES,

E|L)5A A%k ether_int_handler)RI T, Z{ET—4% g_ether_recv_buf [IZOE— (R g_ether_recv_flag 3L

T3) o AMUBEHBD A IL—TFNT, g_ether_recv_buf DT—4ZNELTHET (REAKRHBE
g_ether_recv_flag 2% &),

3.4. MagicPacket MiX{E
ATOTSLTIE, 2 #ED MagicPacket MEEEITVET .
EERIC,

Copyright (C) 2026 HokutoDenshi. All Rights Reserved.
RX65N Ether MagicPacket(WOL) sample program?2.

COMMAND:
m : target MAC address set
i : target broadcast IP address set
| : this board IP address set
p : print MAC/IP address
S : swap [this board MAC address] <-> [target MAC address]
W : send packet type is WOL.
U : send packet type is IP/UDP.(default)

s : Operation start with send/receive mode
r : Operation start with receive only mode

faI LA IE, IP/UDP B TD MagicPacket XY F 9 . BIVERARATIC W O REA A TIL.
RXXXX_MAGIC_PACKET 7AYz/hERLC 112 A bDT—2%FEVET,

MagicPacket :£ {E B %3 magic_packet.c HFTEZRSNTHY. magic_paket_send_wol()BE%k (&, 2 ETEREA
L7z magic_packet_send()BEA#LEILEDTYT W ATV R AARFIEIIELDEHMERINET,

T4k, F1E UaToREAALEEEE, IPIUDP R—X M MagicPacket Z#{ER# TH 5
magic_packet_ipBEEMETINET,
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*magic_packet.c
void magic_packet_send_ip(unsigned char *MAC, unsigned char *IP)
{
//MagicPacket(144bytes) Zi:{EY A BH%
//IRYIE
// &L
//51%
// *MAC : MagicPacketIZ&& BHMACT FL X
//MagicPacket D&
//(2)PCH BE(E S BMagicPacket (IP/X\47 v FDUDPE L TEIEESN D)
//--Ethernet~y 4 (14bytes)
[/Ff £f £f £f £f £f : EHAMACT KL R (JA—FKX¥ R k)
J/XX XX XX XX XX XX : FEETFTMACT FLR (KRAR—FOMACT KL R)
//08 00 : Ethernet% A 7 (IP)
//--IP~y & (20bytes)
//45 00 :IPV4
//00 82 2/ YA X130bytes
//12 34 :Id
//00 00 :Flag
//80 :TTL
//11 :UDP(17)
/ /XX XX FIvIHYL
//co a8 00 50 $E{ETTIP7 FLA(192.168.0.80) (ARKR— KDIP7 LX)
//co a8 00 ff (FESFEIPY KL X (192.168.0.255) (JA—KFX v X r7 KLR, TRy FIRIN

255.255.255.0 MDEFIEL xxx.xxX.xXX.255)
//--UDP~y & (8bytes)

//00 09 SEETAR— M (9)
//00 09 (FESER— K (9)

//00 6e 1\ fR11ebytes
/ /XX XX TFIVvIYL

//--UDPT—%4 (102bytes)

//ff £f £f £f ff ff :MagicPakcet®oxffx6

//yY YY VY VY yy yy : MagicPaketx% (WakeOnLanTERZE AN HH438) DMACTY FL R
//YY yy Yy yy yy yy : LLTF6/84 FDMACT KL AAEEH161E

/] (LLTEBR)

4 (102)
ether_return_t ret;
//send_dataDH EDRTE (FBEFEMK)

/11Ny MEE
ret = R_ETHER_Write(g_ether_channel, (void *)send_data, sizeof(send_data));

unsigned char send_data[14 + 20 + 8 + 102];//Ethernet~Nw 4 (14), IPAw 4 (14), UDPANw & (8), UDPT—

magic_packet_ipOBETIE. ESEIAVMIEBEH IN TULVDHEA Ethernet JL—LFEELET , (CHELDT—4

[Z.PC D7) TZIETHETT )

¥IP %> UDP #{E >/ @EICBIL TIX. RO ETHRBALET , S TIE, BfIC RXxxx_MAGIC_PACKET 7B <

JMZx LT Ethernet ZL—LDT—2EEZ TS EWSRBE TRINTT,

EETHEALTLS AP E#(X. R_ETHER Write()TY . ATOCHMTIX. EETEAT—2DHEMNEH-T

WAFEITTREELTEIEDYFEE A,
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3.5. MagicPacket M%{E

Copyright (C) 2026 HokutoDenshi. All Rights Reserved.
RX65N Ether MagicPacket(WOL) sample program?2.

COMMAND:
m : target MAC address set
i : target broadcast IP address set
| : this board IP address set
p : print MAC/IP address
S : swap [this board MAC address] <-> [target MAC address]
W : send packet type is WOL.
U : send packet type is IP/UDP.(default)
s : Operation start with send/receive mode
r : Operation start with receive only mode

3.5.1. ¥4 M MagicPacket Z{E#EEE A
raAv R CEMEZRIALI-B A TY . COBA L. RXxxx_MAGIC_PACKET OZ{EEMEETDHYEE A,

ether_interrupt.c

void ether_callback(void *arg)

{
ether_cb_arg_t *p_arg;
p_arg = (ether_cb_arg_t *)arg;
ether_return_t ret;

if (p_arg->event_id == ETHER_CB_EVENT_ID_WAKEON_LAN)
{

sci_write_str("Ether");
sci_write_uint8((unsigned char)g_ether_channel);
sci_write_str(": MagicPacket received.¥n");

LED = 1;///R— FOLEDZ RATEE 3

else if (p_arg->event_id == ETHER_CB_EVENT_ID_LINK_ON)
{

sci_write_str("Ether");
sci_write_uint8((unsigned char)g_ether_channel);
sci_write_str(": LINK-UP¥n");

if (g_operation_mode == OPERATION_RECEIVE)

//LINK-UP L f= BWOL(MagicPacketZ{EE—F) ICYIYEZ S
ret = R_ETHER_WakeOnLAN(g_ether_channel);

if (ret == ETHER_SUCCESS)

{

}

else

{
}

sci write_str("-> MagicPacket waiting ...¥n");

sci write_str("NORMAL -> WOL(MagicPacket) mode change error.¥n");
}
}
else if (p_arg->event_id == ETHER_CB_EVENT_ID_LINK_OFF)
sci_write_str("Ether");

sci_write_uint8((unsigned char)g_ether_channel);
sci_write_str(": LINK-DOWN¥Nn");

+ JEEF
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ether_callback()B8# Tl&. p_arg->event_id 2 E=49 2ECTE|VAHXERILHYET,
p_arg->event_id == ETHER_CB_EVENT_ID_LINK_ON DX, Vo9 7 v T TT, R—K®D RI4A5 ORI ZDIE
@ LINK LED A EATLI=5E LAN m—J LN T R E [TEHSN TEYMBNRERNITA-EVWSETT,

F—AR—kh o ravorEA N,

>command=r

Operation start with MagicPacket receive only mode.
this board MAC address = 00-0D-76-00-40-01
EtherO: LINK-UP

-> MagicPacket waiting ...

i#kIZH . EtherO: LINK-UP QR EMNHET,

p_arg->event_id == ETHER_CB_EVENT_ID_LINK_OFF MBI, #(Z LAN 7—JILDMRIT=%F T, U295
UERHELEISEATY,

EtherO: receive abort detected
EtherO: LINK-DOWN

rav R TEMEERIGS HE. UV ITVTDR(IVT T
R_ETHER_WakeOnLAN(0);
ERTLET .

Z API Ba#(%. ¥4 % WakeOnLAN (=MagicPacket Z{E#5) &9 H5E—KTY , {ELT- MagicPacket
(WOL /NryR)RIZ, BR®O MAC 7RLADEEN TGS L.
p_arg->event _id == ETHER_CB_EVENT_ID_WAKEON_LAN
T, BYAHDRATEET,

EtherO: MagicPacket received.
EtherO: LINK-UP
-> MagicPacket waiting ...

Ether0: MagicPacket received M FRRHANE T, R—FD LED NEATERYET,
Ff-. —BEHZ) VN TEEY VY7 Y7 R_ETHER_WakeOnLAN(). MagicPacket Z{EFbEHYET,

¥WOL M LED M H7R—K Tl MagicPacket S Z—F LED AVEKTLET
MagicPacket D Z{E[Xv 1> D#EELL TIThN ., A—HTOI S LTZIET—2HBEBHIED MagicPacket H
ENEHLTOSRIFBNENSI ARSI ULTT,

(BB MAC 7RL R :ether_common.c HTEZSINTL VA, 00-0D-76-00-40-01, B % F—R—KHNi5D mav
VRESOTURTEEAHE, DIP-SW % ON [CL TEEEIL =35 & (X, 00-0D-76-00-40-02 [ZERESNFET . )
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352 RET—HEL—YTOJSLTRE

S AV VR THEZERIBLIZIGEE T . COBESEZET—20HEFR T, 2 —Y 7045 .L T MagicPacket H
ESDMDHIEZEITVET,

F—AR—kho saTUREAN,

>command=s

Operation start with MagicPacket send/receive mode.
PUSH-SW -> send MagicPacket

this board MAC address = 00-0D-76-00-40-01
EtherO: LINK-UP

-ether_interrupt.c (3.3 &ilZRLI=a—FDk#)

ret = R_ETHER_Read_ZC2(g_ether_channel, (void **)&buffer_address);
if (ETHER_NO_DATA < ret)

{
if (g_ether_recv_flag == FALSE)//ZET ST MNI->TLWARETRDT—22ZELI=HEE/N Y
T 7 ADOAE—(FTh L
{
memcpy (g_ether_recv_buf, buffer_address, ret);//%{ET—% Zg_ether_recv_buflcaE—
g _ether recv_flag = TRUE;//ZETVST %I T

ZIEBVIAHDAAZIUI T,
g_ether_recv_buf [CR{ET—4%aF—
g_ether_recv_flag(Z757 Z#) % 1(=TRUE)IZtvk
ETVVET,
AMUBEBRNDERIL—TFIZT, g_ether_recv_flag AL TWBIEE T RIEET—FDWNEETHOTNVET,
-main_ether.c (3g#%)

/] A A II—T
while (1)
R_ETHER_LinkProcess(g_ether_channel); |EEHE"]':"¥’SV‘§75§E%> API BA% |

if (g_operation_mode != OPERATION_RECEIVE)

/1T Ry FHRREINIGEIEARR— Fh SMagicPacket Z % H
if ((PUSH_SW == @) && sw_valid())

switch (g_send_packet_type)

{
case PACKET_TYPE_ETHERNET_IPv4: _
magic_packet _send ip(g_dst MAC, g dst IP);//IP/UDP/\4 v k& LTEE
break;

case PACKET_TYPE_ETHERNET_WOL: _
magic_packet_send_wol(g_dst_MAC);//WOL/N/my k& LTiEE

break;

}

sw_disable();//AA v F=—EHARENELT
\ } EENE
//ZIET—52 DR =
ifx(g_ether‘_r‘ecv_flag)
{

reveive_data_process();
}

}
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receive_data_process()ZIET—2ENIET HEHTT,

*main_ether.c

void reveive_data_process(void)
{
/IRET—2 0BT L%

//RYME
// &L

//51%
// &L

/1R
// ARR—FDMACT FL AN EFEN HMagicPacket T Z{E LI-ELEDZ RATS €5

//MagicPacketD#&i&

// (1) FEFEAWOL (MagicPacket ) #&iE

//--Ethernet~w % (14bytes)

//Ff Ff £f £f £ff ff : EEMACT FL R (TJA—FKF+v X k)

//XX XX XX XX XX XX : E{EFTTMACT FL R

//08 42 : Ethernet#% 4 Z(WOL)

//--T—7% (102bytes)

JIFE FF FF £F Ff Ff : oxFfx6 *F T v IR

//yY YY YY VY yy yy : MagicPaketx% (WakeOnLanTEREZANDHESR) DMACT LR *xFrvinR
//yy YY YY VY Yy yy : LUTF6/81 RDMACT KL AAEET16E

/] (LLTER)

//(2)PCH H#E(E S HMagicPacket (IP/34w bDUDPE L TEESN D)
//--Ethernet~ v 4 (14bytes)

/£ £f £f £f £f £f : FEEMACT FLR (TO—FF v X k)

J/XX XX XX XX XX XX : iZ{EFTMACT FL X

//08 00 : Ethernet% A 7 (IP)
//--IP~ v & (20bytes)

//45 00 :IPV4

//00 82 2Ny YA X130bytes

[/ ?? :1d

//00 00 :Flag

//8@ TTL

//11 :UDP(17)

/ /XX XX TFIvIYL

//co a8 00 o1 EETTIPT FL R (192.168.0.1)
//co a8 00 ff (5EHEIPT KL A (192.168.0.255)
//--UDP~y & (8bytes)

//00 09 SEETAR— R (9)

//00 09 :5ESEAR— R (9)

//00 6e 1\ FR11ebytes

/ /XX XX FIvIYL

//--UDPT—%4 (102bytes)

//ff £f £f ff ff ff :MagicPakcet®oxffx6 *F v xH

//YY Yy YY Yy VY yy : MagicPaket® % (WakeOnLanTERZANDHEER) DMACT KLR *FxzvIxR
/Yy VY VY VY Yy yy : BATF6/84 FDMACT KL AAEEH161E

// (LURERR)
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-main_ether.c (#t&, receive_data_process())

unsigned char ff_mac[6] = {oxff, oxff, oxff, oxff, oxff, oOxff};

[/ *DERDT—2H oxffx6 MDD RK— FOMACT FLRAD5EEMagicPacketZZ{ELzH D& L TURE

/187y EDRDEDEF T v 7 R

if ((MAC_compare(&g_ether_recv_buf[14], ff_mac) == 0) &&
(MAC_compare(&g_ether_recv_buf[14+6], g_src_MAC) == 0))

//(1)D A A TDMagicPacket #3Z1{E
sci_write_str("MagicPacket(1l) received.¥n");

LED = 1;//R— FOLEDZ HLTSH 3

}
else if ((MAC_compare(&g_ether_recv_buf[14+20+8], ff_mac) == 0) &&
(MAC_compare(&g_ether_recv_buf[14+20+8+6], g_src_MAC) == 9))

//(2)D A A TMDMagicPacket %215
sci_write_str("MagicPacket(2) received.¥n");
LED = 1;//R— FOLEDZRATSE 5

}

/I ZET—2DRENEL--DTISV&%EET
g_ether_recv_flag = FALSE;

ATOT S LTI,
(1)#t4%%: MagicPacket(116 /31 )
(2)PC Hi5 IP/UDP f2 = TiE o7 MagicPacket(144 /N1 k)
M. EL5M MagicPacket HEZ{ELET,
-MagicPacket RIZ. OXFF AY 6 D
-OXFF X 6 MRD 6 /31 *HE 5D MAC ZFRLRERL
BAIZ. B9 0M MagicPacket 12&525# L FJ . (MagicPacket AIZIE, MAC Z7RL AAY 16 [EIFEYRESNFET AY,
BUIO 1 EABS D MAC PRLRE—BLTULVNIEE 42'5ED MagicPacket &EER#LET L )

IAaUR—R SR ESN = MagicPacket (116 /N1 k) &35

MagicPacket(1) (WOL) received.

PC hbiE{EE - MagicPacket(144 /N ) 515

MagicPacket(2) (UDP) received.

K[SB|ARTOTS LTI, ZIEN1MDIEHRE . reveive_data_process()ITELTWEE A,
g_ether_recv_buf (X, g_ether_recv_buf[1514]DE&ETT D T. &g_ether_recv_buf[14+20+8+6](+6 £T) &5
AHLTH, BINT I ERIZEBYFEEA,

F7=. Ethernet DR/NIL—LERDT—H(60 AN EZELIIGETH. 7VEALTWST—2IEEHEWT—4T
(37K, ZDRICZELI-T—2TY,

AEKIE. RIET—HDONETIE, RIELI-T—AROEETT 2 NEIRETI N, ATAYSLTIET—4
ROEBEZIF->TLET,
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(1)DAA T D MagicPacket ZZ{EL1=FEIZ. BIET—4%aE—L1-Z#(g_ether_recv_buf)DHFHERTH5

1B BHEERO ST FED
I A o (= i zried char [1514] -
"O7 {(0xff) unsizned char(1}

w 11 'O° (0xff) unsizgned charil)}

« [21 'O° (0xff) unsigned charil)}

« [31 'O° (0xff) unsigned charil)}

w [41 "O° (Oxff) unzigned charl)

« [51 "O° (Oxff) unzigned charl)

o [8] T {0x00) un=izned char(1)

W 7] T {0x0d) un=izned char(1)

« [8] “w” (0x7B) unsizned char(1)

w [9] TT(0x00) unzizned char(l)

w [10] 87 (0x40) unsizned char(1)

v [11] T 7 {0x02) unsigned char{1}

W [121 O (Nx08) unzizgned charil)

w [13] BT (0x42) unsigned char{1}

W [14] 'O° (0xff) unsizgned charil)}

w [18] 'O° (0xff) unsizgned charil)}

« [18] 'O° (0xff) unsigned charil)}

« 171 'O° (0xff) unsigned charil)}

« [18] "O° (Oxff) unzigned charl)

« [19]1 "O° (Oxff) unsizned char{l)

« [20] T {0x00) un=izned char(1)

o« [21] T7 {0x0d) un=izned char(1)

w 221 “w' (0x7E) unzizned char(1)

w [23] TT(0x00) unzizned char(l)

v [24] 87 (0x40) unsigned char(1)

v [25] "O° (0x01) unsigned char(l)

w [26] T {0x00) unsizned charil)}

W [27] 77 {0x0d) unsizned charil)}

w [28] Tv’ (0«78} unsigned char(1)}

« [28] 7T {0x00) unsigned charil)

« [30] ‘87 {0x40) unsigned char(1)}

w [31] 'O° (0x01) unsigned charl) w
. PR ST s
DERIZIEOTHY.

Ethernet o s
3 ~RA/A—k(102
NS (14) (102)

«Ethernet ’\‘y9°(14)  AR
|FF|FF|FF|FF|FF|FF|oo|oD |76 |00 |40] 02|08 |42 |

JO—FF¥ Rk EETD Ethernet %4~
MAC 7KL X MAC 7KL R

R/ A—F(102)
|FF|FF|FF|[FF|FF|FF|oo|oD| 76|00 |40 01| 00| oD ]| 76|00 |40 |01

SEEED 6 /N1 E OXFF X 6 BEREZANTZVHEZEOD BREANI-LVESRD BEREZANTZLEZED
MAC 7KL R (1) MAC 7RLR(2) ===== MAC 7KL Z(16)

LERDHFELT—EH, g_ether_recv_buf [Z[FEIMSN TWEELERTEET,
(FOTSLTIE. FEODEHIHIEELE, [T—HDIKEMNDS 14~19 /31 +HY OXFF 1M DI20~26 /A FEMNBE 5
BE®MO MAC 7RLRITHDE, -~ ATOYSLTIK. TR OT—RTHEDEETIIHYERA,)

(758 Ether NyA HDFESE (£EED 6 /N1 F) AV, B538(00-0D-76-00-40-01), Ff=[FTO—FF Y AFFRLAT
WG AL, Ethernet JL— LB KEI AV AIDHEELL TRZIELELD T, receive_data_process()ASFEIEN T
WA R T, B2 (TE—FXvXbEELD) D Ethernet 7JL—LTY )
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” HOHUED

Electronic

3.6. AV EA#MTH NI

main_ether.c M main_ether() TI&.

- A—HEHEALER (CMT 24 X DEENZE)
‘PHY Fy7 Dtk

-SCI #1#1E

:DIP-SW OFxv¥

—UPSEL/P35 [2275AY>TLY S DIP-SW AY ON M55 (& MAC 7KL 2=00-0D-76-00-40-02 [Z5% &
REFDOAYE—U KRR

X — R—FHOSDANEFE

-PHY Fy7T DYty R

-Ether D #EA1E

-O— )L\ B D &%

-Ether D X2/ \A fEBR

- Ui FERE

-Ether M ENERALA

AL —T

DNIBEITHO>TULVET,
A UII—TTIE,
-API B D R T—RRF VY
Ty AR YFHIREINTUIVSI5E L MagicPacket %18 GEIE/ZEE—FTREIN-HE)

BET—HDILE

ElEHTULVET,
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-main_ether() (main_ether.c )

( start )

a—HHEE ether_user_init() ?
35 ZDOHT CMTO PHY 797
| (100ms 442) Ut R
2
PHY Fu Tk | =0
| Ether #]#i1t R_ETHER_Initial()
SCI #1831t sci_start()
WAL E:
| B R_ETHER_Contrl()
DIP RAyF |
FeAERY <
Ether XA /8 A
‘ R R_ETHER_Contrl()
|
E 2
Ether 3 F %€ R_ETHER_PinSet
| _ETHERCO_MII()

- 4 R_ETHER_Open_zZC2
T=F—F Ether B/ERRLA _ _Open_ZC2()
FAHERY

A4 loop
RTF—RRFER R_ETHER_LinkProcess()

F— AN CT=
LU

N

keyboard_command_process()
#E[R loop

MagicPacket

EE

2ET—50
PURE

|

magic_packet_send_ip()
Ff=1&
magic_packet_send_wol()

XZEERE—FICLESES
CCTIEEITno &BYET

receive_data_process()
COHTRIETISFYV
(g_ether_receive_flag)
FEET

Ethernet R2—A%vk RX BRkEHEAE

pnsn IEFBL
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3.7. E|YiAABEAM THNE

-ether_callback() (ether_interrupt.c /)

YA HER
[2RY 5%

MagicPacket {5
AP| B SEEEN R_ETHER_WakeOnLAN()

ETHERCO DL Y XZ(ETHERCO.ECSR)WZEAL LI=FEIZIFIEN Za— )L/ Sy o BEE,

>0 Ethernet R2—42F% vk RX ERikEREAE  #ztexn jg‘@ﬂ
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-ether_int_handler() (ether_interrupt.c ;)

Z)AHER
IZ2&Y 55

no

end
2{E API BA%K R_ETHER_Read_ZC2()
ZENME no
end KT RTOKRFET 4%

ALY

a1—H%EH:g_ether_recv_buf

RIETSTELTS | 2{575% 9 ether_recv_flag

API B%®D
NI EEIK R_ETHER_Read_zZC2_BufRelease()

E #[R loop J

EDMACO DL ¥ RZ(EDMACO.EESR)MEALLT=BEICFE I Da— )L/ IR %L,
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3.8. A—Y{ER B

magic_packet_send_wol

B - MagicPacket (WOL /84vk) DE(E
F & : void magic_packet_send_wol(unsigned char *MAC)
EHER:
-MagicPacket M i%{E
EITVET
51%4:
unsigned char *MAC: MagicPacket ZE{E® R M MAC 7KL R
RYfE: %L
R RXxxx_MAGIC_PACKET FOYx/+M magic_packet_send()E#EEIL

magic_packet_send_ip

¥EZE  IP/UDP %{E AL 1= MagicPacket(WOL 7347y k) Mikd
B & :void magic_packet_send_wol(unsigned char *MAC, unsigned char *IP)
EREA:
-MagicPacket Mi%{E
ETVET
51%4:
unsigned char *MAC: MagicPacket £ {EXHR D MAC PFL X
unsigned char *IP: MagicPacket ;2 {E D F YT —IFRL A (TA—RF ¥ X+ 7RLR)
RYE:TL
#E: IP/UDP M. T MagicPacket #X{ELFET

o

> Ethernet R2—42F% vk RX ERikEREAE  #ztexn jg‘@ﬂ
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4. RXxxx_ETHER NOAPI A< xHk

CD AD
SOURCE¥RXxxx_Yyyy¥RXxxx_ETHER_NOAPI
(FEALTWSIAMIAVR—FIZIELIZT4ILA) & PC DAL —2IZOE—L TS,

ATODTHME. RXxxx_MAGIC_PACKET2 7Oz o ERILEEZEITIED T,
{BL. API % (r_ether_ix HTEESINTWSEH) EFERALTULEE A,

r_ether_rx aVR—RUhEERE T, Ether DF R EETHATTHEDEVWSERMATODIINTT,
r_ether_rx AVR—RUhEEMLTHEALIEE.R_ETHER _THES API BB O T H XTS5V IRy R{ET
5. BHISHWNFE  BILTWS MDAV ERDERBNET , COEFEE . FSTILHESEMELTLORIEERY EEAD.

WERSTIUMERISEE . EOKIITREEZEEEONIERVD . EF LIFRELLZYFETS,

AP| BBINE TR TWSEZEMEL- LT, BiFD AP BBBZERAY 5. TD1=HIZ. —B API E#ZEHL
W EQKSLUEBNARBEITREEIDONEVNSIFEZZESHOTADIINTT,

TS LDEEELTIEL, RXxxX_MAGIC_PACKET2 EZEDHYFEHADT, AR T—IDEEELTIEHLNVE
=HlxHTEE A,

BEED API BABZEFEOL T I2TOT S LEED, EVSBITHWETODI ML TVET DT, RYLT—ID
MeRETHEMNTHNIE, ATADIIMIRFTYTLTRDEANEATLREHYEE Ao

r_ether_rx AVR—RUbEFEHTICTATSLEERT DL EQ LGN BEABEICLEEINERETRLET,

s AY—h-aA T4 L—ETEMT HaVR—3%k

aVR—RUb ik

Config_PORT SW & LED MR—hERTE

Config_SCI1 SCI(UART)&{E

—etherx Ethemet XATODz Y TILBMLAL
Config_CMTO aAURTIVFRA<(100ms )
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- A—HHEROTOS S La—F

AIE (ATTN))

27145

5%

board

board.h

R—FEHRE

common ether_common.c Ether D70 S LTHBICHERT SR
ether_common.c EREAVE
ether_operation.c IP PRLRAGEDEE
ether_operation.h EiEEAvE
ether_noapi ether_noapi.c Ether QMLE
ether_noapi.h EEAvY
interrupt ether_interrupt.c YA &A%
ether_interrupt.h FEAYE

magic_packet

magic_packet.c

MagicPacket(WOL)Z {23 %%k

magic_packet.h

LEEAYS

main main_ether.c A B
sci sci.c UART 4LIERS %
sci.h LA

ether_noapi.c RIZ. ATAY YR TEMLTLSI—RAASTWET,

EEBER. LTOHRGAYE—UNRTEINET,

Copyright (C) 2026 HokutoDenshi. All Rights Reserved.
RX65N Ether MagicPacket(WOL) sample program no API version.

COMMAND:

m : target MAC address set

i : target broadcast IP address set
| : this board IP address set

p : print MAC/IP address

S : swap [this board MAC address] <-> [target MAC address]
W : send packet type is WOL.

U : send packet type is IP.(default)

s : Operation start with send/receive mode
r : Operation start with receive only mode

USAGE:

PUSH-SW : MagicPacket send
LED : MagicPacket received

-default setting address-

target MAC address is -> 00-0D-76-00-40-02 : m command for change
this board MAC address is -> 00-0D-76-00-40-01 : S command for swap
target IP address is -> 192.168.0.255 : i command for change

this board IP address is -> 192.168.0.80 : | command for change

Firstm, i, |, p, S, W, U command -> initial setting

Please input 's' or 'r' for operation start!
>

TI4ILRE,
#E{E% MAC 7KL X 00-0D-76-00-40-02
AR—K®D MAC 7KL X 00-0D-76-00-40-01 (S AV R TEIELREARR—FD MAC 7EL AD3THE)
EEXDIP FTRLR 192.168.0.255 (iav RTER)

> Ethernet R2—42F% vk RX ERikEREAE  #ztexn jg‘@ﬂ
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AR—F®D IP 7FL A 192.168.0.80 (19 (KXF i) TER)
TY, (BEIEFIZ DIP-SW 0 PSEL/P35 AY ON [ZhE2> TS & EEXEATR—FD MAC FRLANFIZHRESHN
*9,)

WMEIZIELT. M, S, i, | AR T7RLAD R EZToTLESLY,
F1=. W, U av R T&EIET S MagicPacket DA TE LB AIRETY

Uav R GEEREOT 74 /LR IP 7RLRIZX LT MagicPacket MiE{E
W w2 R MAC 7KL RIZx LT MagicPacket D% 1S

LA MREDIATURTY  IHARER. s A r AV TEMERIETY

s aAv U TEERALA

>command=s

Operation start with MagicPacket send/receive mode.
PUSH-SW -> send MagicPacket

target MAC address = 00-0D-76-00-40-02
target IP address = 192.168.0.255

this board MAC address = 00-0D-76-00-40-01
Ether0: LINK-DOWN

EtherO: LINK-UP

—>EE-ZEE—F. R—FDTvL 1R/ vF T & MagicPacket %15
SR TSNz (ZDFEIL 00-0D-76-00-40-01) I L TDH MagicPacket 2515
(A—TOJSLHZIEHE)

rav R TEMERLE

>command=r

Operation start with MagicPacket receive only mode.
this board MAC address = 00-0D-76-00-40-01
Ether0: LINK-DOWN

Ether0: LINK-UP

-> MagicPacket waiting ...

—Z{EEHTE—F. MagicPacket AN EEMNSIXE SN B D5
(XA D Ether EZ 21— ILAZ{EHITE)

AT ROEEIL. RXxxx_MAGIC_PACKET2 ¢RIZTY,

55
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4.1. A MV BEBTONE

main_ether.c M main_ether() TIX.

- 1 —F{HLALIE (CMT 24 Y DEEI L)
‘PHY Fv7 DUtk

-SCI #1#A1E

-DIP-SW DF vy

—DIP-SW @ 3 &A' ON D5 E L. MAC 7KL X=00-0D-76-00-40-02 |Z5% 7€
RO AVE—UR R

X —R—FHLDANEFL

‘PHY FyT7 D)ty MR

-Ether D#IHA1E

- Ui FER TE

-PHY % 7E

s TARY) T 2EE

-Ether D EN1ERALA

- ZEBERE

A N—T

DNIBEITHO>TULVET,
A UII—TTIE,
Ty AR YFHIREINTUIVSI5E L MagicPacket %18 GEIE/ZEE—FTREIN-HE)

-ZET—HDMNIE
ElEHTLVET,
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-main_ether() (main_ether.c )

( start )

a1—HHMHE ether_user_init() ?
AR DT CMTO PHY Fv7
| (100ms 442) Ut R
o)
PHY Fu7t vk =8
| Ether #)#1t ether_init()
SCI #1#A1E sci_start() |
| Ether i F&%E ether_pin_setting()
DIP R(vF |
A ERY
PHY &RE ether_phy_setting()
7_:4 A9)T4H ether_tx_descripter_set()
#iE | ether_rx_descripter_set()
Ether E1{ERIIR ether_open()

ether_rx_descripter_act()
ether_receive_start()

F—AAIZIGLT=
AL I8 N

keyboard_command_process()
R loop

MagicPacket magic_packet_send_ip()
E(E Fr=(&
magic_packet_send_wol()

2ET—50
3z

COHTRIETISFYV
(g_ether_receive_flag)
AL loop [FEET

receive_data_process()

Ethernet R2—4F vk RX BIKEREAE  #iaut _-IETIE-? S7
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4.2. Ether O #IHAME

-ether_init()
ETHERCO DEY1—ILANMYTHERR
EDMAC QY27+ 7) vk
ETHERCO DL RAERTE
EDMACO DL RAERTE
ETHERCO/EDMACO D EIVAAERTE (V' )L—T ALL DEIYIAHELTE)

-ether_pin_setting()
ETHERCO TEAY 5 &/l ¥ PFS &€, PMR &4 E

-ether_phy_setting()
PHY FYT7 DL REHE (LY RRIZY Y MEZERTE)
—MDC (¥Ovo A1), MDIO(T—2 A A7) M 2 iHFT PHY Fv7(LAN8700)& &S

ether_tx_desctipter_set()
-ether_rx_desctipter_set()
EELZERADTARAY)TAETE

-ether_open()
ZYAHA (T IL—T ALL) DERE
ETHERCO W& Z{EEME

Ether D #EEIZL DD DB TEREINTULVET , COFH T, Ether ICEALREREELTPHY FYTDHRTEE
TARD)TEDERENHYZET,

(Ml 42572 —X)
ETXD L4

7

ERXD 4 TD+/TD-

TX CLK RD+/RD- | RJ45

RX _CLK Ethernet
RX65N TX EN PHY

X ER
IX ER (LAN8700)

RX _ER
CRS
COL
MDC
MDIO
LINKSTA

(100BASE-TX)

XIOEIE Ml EHDISZAE T A, RMI E#HD 154 TH MDC, MDIO QS ILRERTY

PHY Fv (&, RX D /0 R—k (L=0V, H=3.3V O T4 JLIEE) % . Ethernet(100BASE-TX)® TD+/TD-,
RD+/RD-DIEBICEBRETIFVITY,
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PHY Fy 7 LS R 4% ->TEHEY . BISEE (100BASE, 10BASE) LM DI (Full/Half-duplex)iE%E ., LY
RAAEEMATHRELET . ¥/AVHS PHY FYTADT VLR (LD READHEHAHESE) [, MDC &£ MDIO D 2 &
DIEEHRTEELTITVLET . (MDC: /Oy ViHFE LIH LSBT, TDFAIVS TMDIO [TT—2%2HHT 5%
TLORADEERZ , MDIO DLARLEHLE T LORADZEAY, )

4.3. T4RD) T2DEH

ROM RAM
ZENYTT
EEN\YT7 Ethernet
FARHTH PHY
PA=A N

FA4R2)TA1E.RAM LIZERESIN =T —42TY, EDMAC (Ether EF DMA > kO—3) &, T4 R9)T4IZ
ENMNMTNDIABIZHEST. RAM LIZEESN=EIE/N\YIT7hOT—42%5HAE->T Ether TEE. ZIELI=T—
A% RAM EDZENYI7ITRET REVSEEFEZITVET , TRV TRE., BIMEDIERENDLS3HEBDTY,

Ether TEZEZITIHE (T,
‘RAM LICEZEN\VI7EHERTD
ERENVITTOTRLRAPLEZERFE., BT —INHEINEEDEREEATZTARI) T2 (T—2) E1ERK
- TARY)TADTRL X% EDMAC DL RRIZERTE
DFEB L EAMUCENRIENRELRYET,
(TARD)TADEETFLRIE. BELI=TA RV TEARIZIEL T, 16 /31 b 32 /31 b 64 A FDFER (BIY
PYINBTRLR)ICERBTABENHYET ) (ZIENYIFIE. 2 N(MERICRETIVELAHYET )

27y 3VEE X
FELA g ~ IBN0CAD..
B4
= FEM. ==& e = e —
R RIENVIT7 EEN\YITTF. T14RY)TRIE
000800000 || BETHER_BUFFER® FEREIN IO . e~
BR_DESCRIPTER* BIER(R) )(,r/ RAM1 FE%E RAM @&Bb'&EEELT%EL\—CT
BT DESGRIPTERH M TSAAVRTRUAN 16 45 32 TEYYPINBE)
BEXRAM_T X
REXRAM_1 NEETY
BEXRAM_2
REHRAM.2 (=D
BEMRAM
REMRAM v|[ THAA-HE).
Ftrl A

A7OP IR TIL, 0x0080_0000 (#:58 RAM £B) FRIEERIZERIE/N\VITFETARD) TREEELTWVET,
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-RX71IM/RX64M DISE

poyaEE x

TELR, hua A [ B,
B2 TEM).
R_2
B D).
R o)

D= 00070000 BETHER_BUFFER#*

BRX_DESCRIFTER*
ET: DESCRIPTER*

0xFFG00000 PResetPRG
c
= ALat—HI..
c2
c v || IOAR-HEL.

FrlAzl ANFH)

RX71M/RX64M Tl&. 0x0080_0000~D i3k RAM A& Y EH A DT, 00007_0000~GEF RAM DREDH)
2. EZENYITFETARI)TED I IVERELTNET,

REIENYI7E, RIENYT7, TA4RD)TRE. ATOD O TIRUTOHRIZHRELTLNET,

ether_noapi.c

//Ether®/\w 7 7 * E1) (0x0080_0000 (YL5ERAM)~ (2, ZE/NY T 7. EIE/NY T 7% 2kBxE1 HER
#pragma section ETHER_BUFFER

unsigned char g_ether_rx_buffer[DESCRIPTERS][2048];

unsigned char g_ether_tx_buffer[DESCRIPTERS][2048];

#pragma section

//EtherDRXT 4 A9 1) 74 (0x0080_1000 (¥YL5ERAM)~ |2, Z{ET 4 RV ) TR 1DHER
#pragma section RX_DESCRIPTER

unsigned char g_ether_rx_descripter[DESCRIPTERS][16];

#pragma section

//EtherDTXT 4 X% ') 7% (0x0080_1010 (FE5RRAM)~ 12, FEIET 4 XY 1) T2 1DRER
#pragma section TX_DESCRIPTER

unsigned char g_ether_tx_descripter[DESCRIPTERS][16];

#pragma section

AYUTNTOTSLTIE, ERIE/N\YIT7IL 2048 X T4 RY) T a$[bytes]ELTLVET,
GERENYIT7DOH AL, 1514 LI LT 32 TEWUNAETETHNILRNTT . T/AVTRIZROTLENS
HHT, 2048 [TERELTLET )
(RY>FNFaY S5 LTIE DESCRIPTERS=1 TY)

TARDTAHAX(E, 16 INAMIBZELTWNDD T, ERE/N\VIT7DERAITEEL T, 16 NART S/ AV
(16 TEIYYINASTRLR)IZHEYET,
—ETHER_BUFFER O 7KL XM 32 TEIYEINDTRLRIZERESNAIXRRELZL
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-ether_noapi.c

4

HORLUED
Eleccronic

{

}

{

void ether_tx_descripter_set(unsigned short n)

[/EET 4R ) T2 REREH

//RYE
/1 &L

//51#
/l n: T4RYYYTE2ES(0~)

TX_DESCRIPTER_t *txd;
txd = (TX_DESCRIPTER_t *)&g ether_tx_descripter[n];

txd->TDO.BIT.TFS = 0;// % {Efifo

txd->TD@.BIT.TWBI = 1;//54 b/N\y U SETEIY AHEFA]

txd->TDO.BIT.TFE = 0;//*IT5—I[&V )7

txd->TDO.BIT.TFP = 0x3;//7 L—LHDEZL

txd->TDO.BIT.TDLE 1;//RKT4R9) TANEHLE FBKI1DDT 4 R0 ) T2 LMESTULELY)
txd->TDO.BIT.TACT = 0;//* AT ARV ) TRIEEHTIEHRL REET—4%ty FLEERTEMIL)

txd->TD1.BIT.TBL = 0;//#EET—4 Y4 X GEERFIZHE)
txd->TD1.BIT.dummyl = @;//3K{EFH%EHE

txd->TD2.BIT.TBA = (unsigned long)&g ether tx_buffer[n];//ZEE/NYv I 77 KL A
txd->paddingl = @;///XT 129 (U)7)
[1%ESA RNy I RHR

void ether_rx_descripter_set(unsigned short n)

[IRET 4 XY ) TRHREEHK

/IRYE
// BL

//51%$%
/] n: TA4RD) TEIES(o~)

RX_DESCRIPTER_t *rxd;
rxd = (RX_DESCRIPTER_t *)&g_ether_rx_descripter[n];

0;//*{ERire

8;//*T 51XV U7

0;// %7 L—LHE
1;//RT 4R ) TEAN®E (BKL1DOT 1 RY ) T2 LMESTULELY)
0;//*KT 4 RV ) TRFEMNTIEAL (RIEFHEFICHIE)

0;//*kZET—EHYAX (54 b\Y Y TETE)
2048;//ZIENY T F7FDHA X

rxd->RDO.BIT.RFS
rxd->RDO.BIT.RFE
rxd->RDO.BIT.RFP
rxd->RDO.BIT.RDLE
rxd->RDO.BIT.RACT

rxd->RD1.BIT.RFL
rxd->RD1.BIT.RBL

rxd->RD2.BIT.RBA

(unsigned long)&g ether_rx_buffer[n];//Z{E/\v 777 FL R
rxd->paddingl = @;///\T 1245 (V1) 7T)
//*kE54 by IR

TARD)TIDEREFIT LERDORBRELTVET  k FTEDE S (L EDMAC BB LI-#% TESHMR HH5H T

?—0
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TARDVTRERRIC. T—5EEET DB EETARIVT R EENAMERERIC.TACTZ 112
FTHITEEEE. T—HERETHEERX EETARVITID RACT £ LIZT HETRIETEET,

-ether_noapi.c

void ether_tx_descripter_act(unsigned short n, unsigned short size)
{
[/EET 4 R0 T2 ELEE

//RYE
/1 &L

//818 . X

/l n: T4RYYTLES(0~)

// size : HEET—HYA4RX

TX_DESCRIPTER_t *txd;

txd = (TX_DESCRIPTER_t *)&g ether_tx_descripter[n];

txd->TD1.BIT.TBL = size;//#EET—4HA4 X
txd->TD@.BIT.TACT = 1;//*AT 1 R4 1) T2 E=HMIE

[/*kIESA My IR
}

void ether_rx_descripter_act(unsigned short n)
{
[IZET 4R ) TREREEH

//IRYE
/l &L

WEIE:
/] n: FT4RY)TREE(o~)

RX_DESCRIPTER_t *rxd;
rxd = (RX_DESCRIPTER_t *)&g_ether_rx_descripter[n];
rxd->RDO.BIT.RACT = 1;//*AKT 4 A2 ) T2 EZHHE

VA - SP R ARZB T F 3

Ether DIFHI(E, TARI) TR (EREIHEGEBZREL-T - ERHAL T, EREBEEITIEEE
ERYET,
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l’HI:I'HUI':I:l
—TFARD)TEDE YR I4—ILREEE —

AYUTNTOTILTIE, TARDYT YA X(F 16 NAMIBEELTLET,
TARI)TRCEBRBEINDT—RE. TV S L LI TATUEERDLSITHEOTVNVET A,
ether_noapi.c N T
EDMACO.EDMR.BIT.DE = 1;/* YRILZUTATY */
ELTULET,

TARD) TEDEEREERZ T, EVRIT4—ILEDER S5 & MSB Mo D iU (#pragma bit_order left 355 ) TT AS.
unsigned short DZE#HEFLHTNDEBD L LSB oD U TY,
(RX [+ iodefine.nh WTI&L. bit_order left EEMNT 74 ILMNEID T, RX DREITEHLETHELIA . BRI
[CITHYEEERTT )

#pragma bit_order left //bit7 4 —JL FIX LG (MSB)MBIE~RS
#pragma unpack

typedef struct TX_DESCRIPTER
[/BETARY) T4

union {
unsigned long LONG;
struct {
unsigned long TACT:1; //[b31] 54 /Ay I RE MSB
unsigned long TDLE:1; //[b3@] .
unsigned long TFP:2; //[b29-28]
unsigned long TFE:1; //[b27] 54 r/\v o &
unsigned long TWBI:1; //[b26] '
unsigned long TFS:26; //[b25-0] 54 b/\v o RE LSB itk
} BIT;
} TDeo;

union {
unsigned long LONG;
struct £
unsigned short dummyl; //[bl5-0] LSB
unsigned short TBL; //[b31-16] MSB DOk
} BITS
} TD1;

union {
unsigned long LONG;
struct {
unsigned long TBA;
} BIT;
} TD2;

unsigned long paddingl;

} TX_DESCRIPTER_t;

EvbDIUIE, TOTAT7UDHREEDIKRATAD T, TARYP)TRIZEWEARETOT S LDOEEHIRLNG
BlE. TARITROT—EHBMEMENTNBAEADEYrDIEUH EDMAC DIUTATUREEEOTINVS
MEZEL TS,
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4.4. Ethernet 2L—LMDEE

ether_noapi.c

int ether_write(unsigned short descripter_num, unsigned char *data, unsigned short size)

{
//Ether¥{E %k

//RYE
// o : %E‘;?K GEERTCIHELCREETARIVTE2E70 T 4 TIZHE L. EDMACIZENEZE S ZHELN)
// -2 : BIENG

//818

// descripter_num : ERTET 4RI ) TH2ES(0~)
// *data : EET—EXBET FLR

// size : FEET—EYA4X

if (descripter_num >= DESCRIPTERS)

[/ TARD ) TRBENHERLET AR TEHEBZTNS

return -2;
}

/1T 4R T2 0EE
ether_tx_descripter_set(descripter_num);

[/BEENY T FIZT—42%0E—
memcpy (g_ether_tx_buffer[descripter_num], data, size);

/I T4R9 )T &EME

ether_tx_descripter_act(descripter_num, size);

//EDMACIZT 4 R9 ) TR EHHATE TEE
EDMACO.EDTRR.BIT.TR = 1;

return 0;

ATOD I TIX L REMTEEEITO>TLVET, g_ether_tx_buffer (£, EDMAC WA ENBEIE/\WTF7T
T, GEIENYITFDTRELRETARY)TRIZERE L. T4RY)T4% EDMAC [TET . )

o4 Ethernet R2—42F% vk RX ERikEREAE  #ztexn jg‘@ﬂ
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*main_ether.c

4

HORLUED
Eleccronic

[/ BEDZIENE
ether_rx_descripter_act(0);//Z2{ET 4 RV ) TADRACTI S F %L TH
ether_receive_start();//={SEN1ERHIA

*ether_rx_descripter_act()I&#IH, 5180 TRV TIDES

ether_noapi.c

void ether_receive_start(void)
{
//Ether D Z{EBERIARE%K

//RYIE
/1 L

//51%
/1 &L

EDMACO@.EDRRR.BIT.RR = 1;/* EDMAC ZET 4 RV ) TR AT TRIESNERIE */

ZEICELTIX, RIETARVIT2EH%IELI-2 T EDMAC ODZ{EZEMILTHHTT,

Ethernet R2—42% vk RX ERikEREAE  #ztexn _-IETIE-?
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4.6. E|VAHBEA¥TOME
Ether TfEHA$ 5. ETHERCO, EDMACO DE|YA#A L, EBLEHTIL—T ALL E|YAHERYET,

-ether_noapi.c A ether_init()

/1B AHERTE JIL—TALL
IR(ICU,GROUPALL) = @;/* BEIYIA#TS4 49 1)F7 (ICU.IPR[113].BIT.IR) */
IPR(ICU,GROUPALL) = 14;/* |V iAAEEE (ICU.IPR[113].BIT.IPR) */

err = R_BSP_InterruptWrite(BSP_INT_SRC_AL1_EDMACO_EINT@, (bsp_int_cb_t)Intr_ETHER®);
/* BYIRAAFT—IL/Ny U BEEDEEE */

AR—hk-a T4 L—RRETT L —TEYAAERYERSIGEE . ATX—b- a0 T4 L—3OBERTI—IL/N\vY
B#MEERT DHEN(RI—r OV T L—aNERLI-a—FEEBLEZY T IRELNLZLDT) AT—MER
WET, ZSTIE. T IL—T ALL EYRAA M ELCF-FE, —FBE#ELTEZEL -, Intr_ ETHEROO)MFEIE N Z4%(
HELTVET,

ether_noapi.c

void Intr_ETHER@(void)

{
//ETHERQOE| L) sA A B %K

//ETHERZE| L) ;A &
if (ETHERC@.ECSR.LONG != @)
{

}

//EDMACE| L) A &

if (EDMAC@.EESR.LONG != @)
{

}

ether_callback();

ether_int_handler();

}

I —7 AL1 DE|Y A%, ETHERCO R D5 E (& ether_callback()%. EDMAC R DIHFE
ether_int_handler)ZMFUET . S DB D B FRIE. RXxxx_MAGIC_PACKET/RXxxX_MAGIC_PACKET2
jD:)IOI\&IEJ D—Gj_o

o6 Ethernet R2—42F% vk RX ERikEREAE  #ztexn jg‘@ﬂ



l’ HOHUED

Eleccronic

-ether_interrupt.c

void ether_int_handler(void)
{
//EDMACEI Y JA &
unsigned short size;
RX_DESCRIPTER_t *rxd;
extern volatile unsigned long g_ether_frame_receive_num;
extern volatile unsigned long g_ether_rx_rde_count;
extern volatile unsigned long g_ether_rx_rfcof_count;
[IEERT
if (EDMAC@.EESR.BIT.TC != @)
{
EDMACO.EESR.BIT.TC = 1;// 75490 U7F
}
/17 L—L%E
if (EDMAC®.EESR.BIT.FR != @)
EDMACO.EESR.BIT.FR = 1;//7545 4917
g _ether_frame_receive num++;//E|V A IZE=EEE DD > +
if (g_ether_recv_flag == FALSE)//ZET7 S UMM > TWSIRETROT—2EZELIEEEENN\yIT7r~DaE
—[FTHE L
{
rxd = (RX_DESCRIPTER_t *)&g_ether_rx_descripter[0];//ATOT S LTIET 4RV ) T2 ES0DHFEH
size = rxd->RD1.BIT.RFL;//ZET—4H 4 X
memcpy (g_ether_recv_buf, &g_ether_rx_buffer[0], size);//Z{ET—% %g_ether_recv_buflZaE—
g_ether_recv_flag = TRUE;//ZIET SV %3 T3
}
ether_rx_descripter_set(0);//ZET 1RV ) THHKE
ether_rx_descripter_act(0);//ZET 4 A9 1) TADRACTI 55 %31 TH
ether_receive_start();//Z{EEN1ERAIA
}

BYAHERN, T—AZEDGEIL. fIOTAPIREN g_ether_recv_buf 2T —42%aE—3 30E TT,
ATOTSLTIE. RIETARVITRE L DDAEELTVET DT, ZIET AN A>TKAIDIEZE/N\VIT7D
0 &(g_ether_rx_buffer[0)IZEELTWLVET,

(BHORETA RV T2 FERATIIEEIE. TRV TADFEERTT—35ZELTWSRE/N\YI7DT—
REZRABTUENDEITES>TEET . ATOY I LI API ZEDHT . TA4RY) T 25 1—FHRETH—FH
MY TNTOTSLELTVET,)

ZET DB o=1HE X, AU EBATHESFED MagicPacket MESIMEHITEL T, fiHRF TP LED D= 4T
{T5WT. 2O 1L MAGIC_PACKET2 Z7OYz/hERLCTY .
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47. iR
ATOSIHRTIE, BRTCRELETARI FEEBNT— AN ESEEToTVET,

EERIC. s AV THEERIGT L. 30 BMEBICKRFDT —INRTINET,

>command=s

Operation start with MagicPacket send/receive mode.
PUSH-SW -> send MagicPacket

target MAC address = 00-0D-76-00-40-02
target IP address =192.168.0.255

this board MAC address = 00-0D-76-00-40-01
EtherO: LINK-DOWN

EtherO: LINK-UP

read_data / receive_data = 68 / 68

read_data / receive_data = 190 / 190

read_data / receive_data = 278 / 278

read_data / receive_data = 380 / 380

read_data / receive_data = 499 / 499

read_data / receive_data = 68 /68 DiF& (L.
AMUBEBAD AN )L —TT 68 EDOT—42% I (read_data)
ZAEBNVIAAITTRA TET-[E1%1 68 [E] (68 BN T—4%51E) (receive_data)
ELSERTY,
COEMNEDLLEWEEIX. ZIELT —3Z AU BAMNTRES HHIICRDZEEIVAA DN EZEVSIFEELK
LET, (COTEPIIMTIE, ZIEEN\YT7E L DLMRAELTLVELD., ZEN\YI7OHRZECTRENH D, A
AVBEBRATOT—ANEBEBESTIRENHS. HETT )

KATODI I TRERNRELD (RIEEVIAHITRATLS) DI, 385k MAC FRLANT TO—FFvXMTRL
RAIDGEENBREIDHZETT . ENUNDT—2E, ELELZEFRHNTT,

*7-.

RDE interrupt =10
RFCOF interrupt = 10

LEEDFRIC
RDE interrupt : Z{ET 4R 9T 24555V A & [E1 5
RFCOF interrupt : Z{§7L—LhH 224 —/"\00—E|Y ;A4 [E5k

[ZETARV)TAHEBEIYRAH IO RETL—LADAA—N\TO—F|YAAH IDECTIRIE. ZDEIEMNE
RENFET,

RIETARV)T2EBIE. KTOAODOMTIERET ARV THE%E 1 DLHIMESTLVELD T, &L TT—2% %
ELIGERETDIAREMELHYET (RIEBIVAA T/ I7NSET—2%EIE—L T ROZEFHICT S0
2. RDT—EDEKIZGERE) s RIET ARV TAEBHERT HIHEE. BMICRETARY) T2 &E 0T
ELSHEDNBFINEEZAFT

ZETL—LH I BF—\TO—(F, Y4V hFH->TLVS Ether DZ{E FIFO Nan-5EICRELFET.
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#F Eieceranic

TARD) T 2% BRITHIEILT-15 S . Ether TRIET AT —ZITL T, WEARBIZE>TLNDEHESIHDHIERD
=8, ATOC UL TIIRFRTBHRICLTULET,

*ROE interrupt & RFCOF interrupt (& 1 L EDBFICRIRENFT (RRSNGWMEE(F. ELELDEIVAABEL
TWEWEWSETY)

ATODIOMIRBRWLBERABNTODIIMTY  EERERERICTRY)TE 1 DEITAEL. API BE#
EEOLTITERENTELEERLEL,

API B ZEFEHTIZ. RO T ARV T2EBELEN ST —ADEZEETI0E. EEFHI/BMIET . X
BROTAT ST TR TARPITIOBENERKIL SN API EBEFESONBREMTIILGVLMNERNET,
Ether E2a—ILHMED K54 T EDMAC ZHIHIL T, T—2DERIEEToTLDIDM, ATADTHTIE, K
ENLEMEREFEMRTENERVERVET,
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4.8. A—H{ERBA%K

ether_init

BEE : Ethernet T2 21— /LD AL

BH & :void ether_init(void)

EHER:

-ETHERC DL P RAKTE

-EDMAC DL Y RZEETE

BV AAEETE . BIYAAD— )L/ N IR D E i
ITWET

B840

RYE: 5L

ether_open

¥ : Ethernet M EN1ERALA

& & :void ether_open(void)

EHER:

BV AH B

-ETHERC DX Z{EHEED AL
ETVET

B840

RYE:TL

ether_receive_start

BZE:2ZETRV)T20EHIE

B & :void ether_receive_start(void)

EREA:

-EDMAC [ZRAET 1RV T 2% FZAHAEE CTZIEBEDRR
EITVEYT

51870

RYIE:TL

ether_pin_setting

BE : Ethernet B&E D i F &% E
& & :void ether_pin_setting(void)

70
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EREA:

-Ethernet [(CfE Y 4imF (PFS, PMR &%)
ETWET

51850

RYE: %L

ether_phy_setting

HE PHY-LSI O #HARE
B & :void ether_phy_setting(void)

SiEA:

-7R—K LM PHY-LSI(LAN8700)D#1#1t
EITLET

518750

RYE:7zL

ether_tx_descripter_set

BE R ETIRVIVTIRE

B & :void ether_tx_descripter_set(unsigned short n)

EHER:
"EETARVITADMEERTE
ETVET

5%

unsigned short n: T4RYTE2EE
RYE: %L

ether_rx_descripter_set

BE RETARVITIHE
B & :void ether_rx_descripter_set(unsigned short n)

356
“RETARIVT IO DEARTE
ETWET
5%

unsigned short n: T4RYTE2EE
RYME: %L
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ether_tx_descripter_act

BE RET(RVIT2EHME
B & :void ether_tx_descripter_set(unsigned short n)
EREA:
SEET1RV)TAOEHIE
EITVWET
58
unsigned short n: T4RYT2ES
RYE: %L
AR EEN\VITISEET —2ERMER. ABRETUHT LT EEESNFET
A—HYHAEERTLTEREHYFE AN, EERMIZX ether_write BB N TV H SN BB TS

ether_rx_descripter_act

BE: - ZET(RV)T2EHIE

B & :void ether_rx_descripter_set(unsigned short n)

SR
BETARIUTEOEMIE
ETLES

515

unsigned short n: T4RYTE2EE
RYE: %L
R ABEBETUVE T LT D2 EBRENRIEINET

ether_write

= Ethernet 7L— L% {ER9%k
B & :int ether_write(unsigned short descripter_num, unsigned char *data, unsigned short size)
EHER:
-Ethernet 7L—LMDEE
ZITLWET
5%
unsigned short descripter_num: T4RX9) T4&S
unsigned char *data: %{ET—%
unsigned short size: {5731~k
RYME:
0: EEET
-2: 5l TS5 —
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#F Eieceranic

# 2 EDMAC [TEEDIETREHLIZGS . EER TELGYET
EERT=FEZTTTCEIHYFELA

phy read

BE PHY LY RFERAHL
= :unsigned short phy_read(unsigned short phy_addr, unsigned short reg_addr)
EREA:
"PHY-LSI DL P RA5RAHEL
EITVET
5%
unsigned short phy_addr: PHY 7KL X (RR—F Tl 31)
unsigned short reg_addr: LY AA7KL R
RYIE:
Lo R4{E

jmf

phy_write

BME PHY LORIEERAH
B & :void phy_write(unsigned short phy_addr, unsigned short reg_addr, unsigned short data)
EHER:
“PHY-LSI DL RFEERH
EZITVEY
515
unsigned short phy_addr: PHY 7KL X (RKR—F Tl 31)
unsigned short reg_addr: LY A27KL R
unsigned short data: Lo AZIZEEALE
RYE: %L
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5. RXxxx_PING FA<xzHk

CD A®

SOURCE¥RXXxxX_YYY¥RXxxx_PING

(FEALTWATAaAVR—FRIZHLI=T74ILA)%E PC DAL —2[2aF—LTLEEELY,

ATODII,
*RAAVR—ENDADEIRIZHL T ping EXET S
M DEBFNSTAAVR—RITH L TRATES: ping ITHLTIHET S
FETVET,

ATOOIRTIE API BB EERAT S TY .

s AY—h-aAV T4 L—ATEMNT a0 R—Rk

aVR—RIb ik

Config_PORT SW & LED D7R—MERTE
Config_SCI1 SCI(UART)&(E

r_ether rx Ethernet

Config_CMTO OURTFIVFRAL7(100ms &)

(=RXxxx_MAGIC_PACKET/RXXXX_

- A—HHEROTOS S La—F

arp, ethernet, ip, ping D74 L% B#FHIRTT,

74

MAGIC_PACKET2 B>z rERIL)

FZHILE (HTT)) I7AIL% #E

board board.h R—FEHHE

arp arp.c ARP @7 ArILERYRSER
arp.h LREAVS

common ether_common.c Ether D704 SLATHBICFERT %
ether_common.c EEAvE
ether_operation.c IP 7FLRALGEDESR
ether_operation.h EEAYS

ethernet ethernet.c A—H 2 ybAvFZIRYRSEHK
ethernet.h LEEAYS

interrupt ether_interrupt.c F ) AHBEER
ether_interrupt.h LEEAYS

ip ip.c IP(InternetProtocol)Z &5 B4k
ip.h EREAYVE

main main_ether.c A B

ping ping.c ping ZEXY1ESEE%
ping.h EiEEAvE

sci sci.c UART ALIZRS %
sci.h LiEAYS

Ethernet R2—AFvk RX BRkiREAE
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BEBR. UTOHRLGAYE—ONRTEINET,

Copyright (C) 2026 HokutoDenshi. All Rights Reserved.
RX65N Ether ping sample program.

COMMAND:
i : target IP address set
| : this board IP address set
M : this board MAC address set
p : print IP/MAC address
S : IP address swap/MAC address increment

s : Operation start

USAGE:
PUSH-SW : ping send
LED : ping received

-default setting address-

target IP address is ->192.168.0.81 : i command for change, S command for target<->source swap

this board IP address is -> 192.168.0.80 : | command for change, S command for source<->target swap

this board MAC address is -> 00-0D-76-00-40-01 : m command for change, S command for increment MAC
address

First m, i, |, p, S command -> initial setting

Please input 's' for operation start!
>

TIAILRE,
ping % IP 7RL R 192.168.0.81 (iav R TER)
AR—K®D IP 7PRL R 192.168.0.80 (1 a2 RTZEE)

AR—F®D MAC 7KL R 00-0D-76-00-40-01 (MY KRTZLH)

SOV URT.ping £&ERR—RD IP PTRLRAD R, EEFLERR—FD MAC TRLRD X
TY . (FBENEFIZ UPSEL/P35 @ DIP-SW @ ON (2> TWVAE . EEFLREARR—KD IP PRLANHEIZHREINE
ERD)

s YR TEMERIRTY

>command=s

Operation start !
PUSH-SW -> send ping to target
EtherO: LINK-UP

T aRAvFEHTECRELE IP PRLRIZRLT ping 25T16% 9,
QEUETYS 2Ry FERLTESLY, 2 [E B L& T ping Z%18)
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5.1. A EA#TH NI

main_ether.c M main_ether() TI&.

FA—H OHMBELE
‘PHY Fy7 Dtk
-SCI F1#{E

*DIP-SW OF 9%
—PSEL/P35 O DIP-SW A% ON D5 &1, IP 7FL X=192.168.0.81, MAC 7L Z=00-0D-76-00-40-02 IZF%E
REFDOAYE—U KRR
F—AR—FhoDANFFL
‘PHY FyT7 D)ty MR
-Ether D#IHA1E

=) VA oF - (O -5 4
-Ether D RB /N1 fERR
Ui F B

-Ether D BIERALE

A II—T

DWEETH>TNET,
AMUII—TTIE.
‘AP| B D R T—E2AF VY

Ty AR YFHRREINTILVSIGE S ping 221
- RET—HADNE

i

ElEHTULVET,
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-main_ether() (main_ether.c )

:

aA—H e ether_user_init()
g ZDHT CMTO PHY 797
| (100ms 442) Ut R
2
PHY Fu Tk | =0
| Ether #]#i1t R_ETHER_Initial()
SCI #1814t sci_start() |
| %;i”" VIR R_ETHER_Control()
DIP XA wF |
BHRY —
gg{;;rxa/ i R_ETHER_Control()
Ether 3 F %€ R_ETHER_PinSet
| “ETHERCO_MII()
o - 4 R_ETHER_Open_ZC2
E Ether B){E 1A _ _Open_ZC2()

HHDY

A4 loop

RTF—RAFES R_ETHER_LinkProcess()

F— AN CT=
LU

ping 3A{5 ping_request()

RET—50 .
nm receive_data_process()

X142 loop

TO5 S LDERETNIL RXxxx_MAGIC_PACKET2 7AC IR EFNEBIIEDOYEEA,
ATOCIHIRTIE, s ATV R TEIERIIR ..
T A XA YF T ping &5
ZET—EADHIZEHIED ping BERNEENTUWV =B A, ping T—2ZE1E
ELSENMELIEYET,
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5.2. E|VYiAABEAMTHNE

-ether_interrupt.c, ether_int_handler()A

//Z{E0E
if ((p_arg->status_eesr & ETHER_EESR_FR) != 0)
while (1)//BEHDRET IV HIEEELETOT—2%ZEFXF1—IC2E—T 5
{
ret = R_ETHER_Read_zC2(g_ether_channel, (void **)&buffer_address);
if (ETHER_NO_DATA < ret)
{
ether_data_enqueue(&uffer_address, ret);
ret2 = R_ETHER_Read_ZC2_BufRelease(g_ether_channel);
if (ret2 != ETHER_SUCCESS)
{
sci_write_str("Error: BufRelease fail.¥n");
}
}
else
break;//ZET—47L
}
}
}

ZAEDUNEZE . RXxxX_MAGIC_PACKET2 MbZE X TLVET . RXxxx_MAGIC_PACKET2 Tl&.
-RENYITFADIE—
-RIETITEILTS
EVVSEDTLED, ThioMiLE% ether_data_enqueue() B THIET B#ICLTLVET,
HIZBAHMIEVWHLEZRTIEGK EROT 2R B TERITHERLTOETS,

ether_data_enqueue()hS. ZIET—2E X2 — (2T /\vI77) 2T B TT,

78
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~ether_common.c

int ether_data_enqueue(unsigned char **src_address, unsigned long size)
{

J/ZET—2%) 20N\ y 7 7I2aE—73 5BH%

//IRYE

// ETHER_SUCESS(@) : IEE#KT

// ETHER_RET_FIFO_OVERFLOW(-13) : U2 N\w 77T

//51% ‘

// **src_address : ZET—HDKET FLR

// size : RET—H2DHA X

unsigned long index;
unsigned long psw_i;

if ((g_ether_recv_buf_write_index - g_ether_recv_buf_read_index) == ETHER_RECV_BUF_SIZE)

#ifdef ETHER_RECV_BUF_OVERRIDE
[/F1—DRBNBEENWT—42 %28 TS (—BHWT— 2 2RAHLEAFET D)
//read_indexZEHEH DMEIC—EEMIZE|YIAAHZIEET S

psw_ i = _ get psw() & ©x00010000UL; TIAIMITHESAIZEREIR
clrpsw_i(); (Far—DMEIBEEVT—4%ET5)
g _ether_recv_buf _read_index++; (BREFOT—RIEF1—I2RESND)

if (psw_1i) setpsw_i();

g_ether_recv_buf_override = TRUE;//EEZT73 5%ty k

#else ‘ )
[/F1—DENIGEIET—2 ERM LG
return ETHER_RET_FIFO_OVERFLOW;

#endif

}

/1) 2T 18y T 7 IST—45 EiE&fh
index = g_ether_recv_buf_write_index & (ETHER_RECV_BUF_SIZE - 1);
memcpy (g_ether_recv_buf[index], *src_address, size);

/IZEVAXERELTEL

g_ether_recv_size[index] = size;

//write_index% & 5

//write_indexZEHEHOMRIC—BHICEI Y AAZEIE LT B

psw_i = _ get psw() & 0x00010000UL;

clrpsw_i();
g_ether_recv_buf_write_index++;//write_index|ZEZEZAAZEITS DX DEHS DH
if (psw_i) setpsw _i();

return ETHER_SUCCESS;

g_ether_recv_buf[ETHER_RECV_BUF_SIZE]J[ETHER_MAX_PACKET_SIZE] Z{ET—4%%&%F
g_ether_recv_size[ETHER_RECV_BUF_SIZE] ZET—2/\A EIRE

-ether_common.h

NEEY TNy I7H 4R
#define ETHER_RECV_BUF_SIZE 16//1514x/\y 7 7 HD A E) % HE, 2DNERTHIVENH D
#define ETHER_MAX_PACKET_SIZE 1514//4 —% % D 7 L—LiRKY A X (1518)H 5 CRCD 4/ A ~%5| L Vi=fE
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T—RRFERDN\YIFIE VT N\ I7ELTEY . RO T —2ERETEIHRICLTOLET , TIHILETIE,
ether_common.h AT, 16(=ETHER_RECV_BUF_SIZEMA®D /Ny 7&HHELTWET,
XNV T7DHIE 2 DREFEFEDEELLTLIZSLY

RXxxXx_MAGIC_PACKET2 7Lz Y+ Tld, AN/ FRZELEIDIFRIFBEFELTOEEATLEN., X700
TURTIX, BIERIZZENMMEFREFELTOET,

5.3. ping &l

ping [£. A% IP PRLRADERDIGE T EINEINEHRTHFETT .
(ping [CHA TIEELLELERLH DD T, ping TR T IEEDLEN=ZDEFENFTIULTNSELSRTELHY
FHAD,)

MagicPacket Z#&57AP I+ TIE. MAC PRLRATOBEZIRYIZR->TLELIA . ATADIRTIK IP 7FL
REFERALBEZTVET,
(XRXxXX_MAGIC_PACKET2 TIl&. IP/UDP MBEEZIToTLET A ZDRRIL IPFFLRAERYIKRS AEICREL
THBRTWFERFATL-OT, EEMICKETHONTIP PRLRERYRSIEZHALET )

5.4. ARP YOI Xk
PC MavxR7OVTRh5 ping ZER1TTHEE(E.
ping 192.168.0.81

DHRIZAALFETH, ZZTping DIEEF.TIP PRLRIIZHEYET,

Ethernet 7L —LMD#EEELTIE.

\ 4

B 1514 "M (H A XIFFE) (B/) 60 /31F)

L) A A O—F(46-1500)
AR
|01]23[45]67]89|AB |00 |eD |76 004001 | xx | xX]
SESED EETD Ethernet 2~
MAC 7KL X MAC 7FL R

EMIZFEE MAC TRLADAYET , £o T, ping ZESIHFE TH. EYED MAC PTRLADEHBNLEIZES
ELVSETY, (Ethernet IL—L DA AO—RIZAIMNEEL TEDIHEE . 47 585ED MAC PRL A H[-TLVE
HENHD,)

5 &. ping #1%% IP7RLRITZRFEOTLDH, ZD IP PRLREEAL TV SHER0D MAC 7RLAAHISALY
REEFEELET . FDHAITHEREINZDOM, ARP JIITRMWSBEIETT , 192.168.0.81 ZF->TLV\AH4HED
MAC Z7RLRZBLEHEHTArILTT,
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—ARP YOI R/ 4k —

— B K 1514 XA M H A XA ZE) (/N 60 781 F) >
,E\“le;'zﬂ) RAO—R (ARP Ayt—)(28) + /185424 (18)
*Ethernet N4 (14) 0P /34 M8
|FF|FF | FF|FF|FF|FF|o0|oD| 76|00 |40 |01 |08 |06 |
D EETD Ethernet 4~
MAC 7KL R MAC 7KL R
-ARP *vyt—3(28)
|00 | 01|08 |00 |06|04]|00]01|
hardware | protocol operation
type type
hardware length
protocol length
|oo|oD| 76|00 |40 |01 |cCo|A8]00] 50|
EIETD EIETD
MAC 7KL X IP 7KL X(192.168.0.80)
|00 |00 |00 |00|0o]0o|co|A8]|00]51]
BRD ED (BLNEHEHR)
MAC 7EL X IP 7KL Z(192.168.0.81)
(SEEEVEHERETRIELD
T 00 CiE®H )
18 I (IRTA2Y)
|00 00|00 00|00 00|00 |00 |00|..|00] EthemetIL—L0OB/N 60/
fiﬁg%{%\@‘& 0x00 ZEBALT60 /N1
~

ARP T AN, LRGN\ YRERLTNSD T, BflilZ 60 /A +DT—2%E>T., API A%
(R_ETHER_Write) TEE T NIXRILNTT,

EERIC, s AT U TEMEERIRLET .

>command=s

Operation start !
PUSH-SW -> send ping to target
EtherO: LINK-UP

VERTY 1 RAYFERLI-FE. ARP YT AREEELET,

ping target 192.168.0.81 -> MAC address not resolved.
ARP request (192.168.0.81-> MAC address?) send
ARP reply received from 192.168.0.81, MAC address = 00-0D-76-00-40-02

FRFDITIEARP UTSAERTEBNEFET HEEICRREINET,
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-arp.c

void ARP_request(unsigned char *dst_IP)

{
//ARP) 7 TR MEIEREHK

//RYME
/1 &L

EL

// *dst_IP : BILVEHLEXRZRDIPT KL X

ETHERNET_HEADER ethernet_header;
ARP_MESSAGE arp_message;

unsigned char send_data[60] = {0};//Ethernet/\4y v FDTR/INY A X
ether_return_t ret;
unsigned short i;

for (i=0; i<6; i++)

{
}
for (i=0; i<6; i++)

{
ethernet_header.eth_src_MAC[1i]
MACT FL X
}

ethernet_header.eth_ethernet_type =

ethernet_header.eth_dst_MAC[i] = Oxff;//#EELMACT FLR: TA— KX ¥ X +7 FL R

g_src_MAC[i];// (Etnernet/\7 vy FN®M) FEEFTMACT FLR :RER—FD

0x0806;// LI 7O kO )LDFELE(ARP)

0x0001;// %y kT —4 DYIEEADIELE (/1 —HU v k)
0x0800; // L 7O O )LDFELE(IP)
arp_hardware_length = 6;//%v T —9 OYEEADT7 FLREKE (MACT FLX)
arp_protocol_length = 4;// L7702 )LDT7 KLRAK(IPVA)

arp_operation = 1;//ARPDEI{E (ARP'J U TR )

arp_message.
arp_message.
arp_message.
arp_message.
arp_message.

arp_hardware_type
arp_protocol_type

for (i=0; i<6; i++)

{
}

for (i=0; i<4; i++)

{
}

for (i=0; i<6; i++)

{
}

for (i=0; i<4; i++)

{

}
//ARP/N4 Ty k= EthernetAw & (14bytes) + ARPA yt—0(28bytes)..60/N4 Iz LN\ THE Y [Xoxe0 % %15

ETHERNET_header_to_stream(&ethernet_header, send_data);//Ethernet~ v # M14/34 k% send_datalZzE
ARP_message to_stream(&arp_message, &send_data[14]);//ARPH* v t—M28/34 k% send data[14]~IZE&TE

//APIBAR ZENT— 5 EXE
ret = R_ETHER_Write(g_ether_channel, (void *)send_data, sizeof(send_data));

€3

arp_message.arp_src_MAC[i] = g_src_MAC[i];// (ARP/\4 vy RAMZFEIETMACT FL R :ARAR— FOMACT KL R

arp_message.arp_src_IP[i] = g_src_IP[i];//&#EETIPT FL R :RAR—FDIP7 KL X

0x00; //FEHKMACT FL A

arp_message.arp_dst_MAC[i] =

arp_message.arp_dst_IP[i] = dst_IP[i];//%E5EIP7 KL R

AREHTTO>TVWBER BIN—C DT —4ZE>T API FARTEIET LV EMLLDTY,

waen IEFBL
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CCTlE. 14 /3(+OD Ethernet A4S & 28 XL RD APP Ayt—lk &R EE>TT— 2% B HSHRIZLTL
F9, BRMICITEET —RIENA AN ) —LIZREOTTR. BEARD A INTT—RIZTIERATHEA/N(F
BARIOT—2EONHEY BUNEWSIA) YD H BT,

~ether_common.h

typedef struct

//A4—H %y b~y A (1l4bytes)

unsigned char eth_dst_MAC[6];

unsigned char eth_src_MAC[6];

unsigned short eth_ethernet_type;
}ETHERNET_HEADER;

typedef struct

//ARPA vt —(28bytes)

unsigned short arp_hardware_type;
unsigned short arp_protocol type;
unsigned char arp_hardware_length;
unsigned char arp_protocol_length;
unsigned short arp_operation;
unsigned char arp_src_MAC[6];
unsigned char arp_src_IP[4];
unsigned char arp_dst_MAC[6];
unsigned char arp_dst_IP[4];

}ARP_MESSAGE;

BERDAVNIZEZRALZR T, N PR —LICE#BRLTEE,
T RELETZBERDAVNIZHBLTT VAT HEMT, BEREZFALTLET,
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5.5. ARP Y754

Bl Z £, 192.168.0.81 IZx LT ARP YO T ARE{To1=154 . 192.168.0.81 M MAC 7RL RAZHZ T{bHM
[%.192.168.0.81 M#2STI ., 192.168.0.81 DX, ARP JUIT A+ (FE%k MAC 7RL R (%, TA—KF¥ X+
(FF-FF-FF-FF-FF-FF)) &2 (TH A&, ARP YT S5/ LS TRYRI—IICEDBE® MAC 7RL XD IEHE %
ELEY,

—ARP YT 54D\ vk —

-Ethernet ANv#4(14)
|oo]oD|[ 76|00 |40 ] 01|00 |0oD |76 |00 40]02]08] 06|
FEFED EETD Ethernet 2~
MAC 7RL R MAC 7RL X

-ARP *yt—3(28)

|oo| 01| 08|00 |06|04]|00]02]
hardware | protocol operation
type type

hardware length
protocol length

|oo oD |76] 0040 ]02]Co|A8]00]51]

EET(BDD EET(BEDD
MAC 7KL X IP 7KL Z(192.168.0.81)

|oo oD |76] 00|40 ]01]co|As8]00]50]

s (AL aHE ) O 5% (LA HE ) D
MAC 7RL X IP 7KL 2(192.168.0.80) 18 AR USF ()

Ethernet 7L—L®M &/ 60 /312
(00|00 |00 |00 00 00 00|00 00| .. |00 | ﬁﬁg{gmnomo%ﬁﬂuweo/w

ARP U754 MBS EIETT. EIEFLD MAC PRL R IP PRLANZEHZD &, ARP O operation A3 02 ()75
NIZEDLYFET,

SERMD ARP VO T AREZIELT-BEIZ. ARP UTSAERI EELELYET .

ARP reply send (this board MAC address = 00-0D-76-00-40-02) to 00-0D-76-00-40-01
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-arp.c

void ARP_reply(unsigned char *packet)
{
//ARPIGZ B

/IRYIE
/] &L

//581%%
// *packet : Z{ELTzARP/\7T v |

ETHERNET_HEADER ethernet_header;
ARP_MESSAGE arp_message;

unsigned char send_data[60] = {@};//Ethernet/\% vy D&/ A X
ether_return_t ret;
unsigned short i;

//31& LT=ARP/\/r v k ZEthernet Ny & LEARP A v — UBEKRIZH R L TIEMN
stream_to_ETHERNET_header(packet, &ethernet_header);
stream_to_ARP_message(&packet[14], &arp_message);

//FEHEMACT KL RIFEETDOMACT KL REHRTE, EETIEARR— FOMACT FLRERE
for (i=0; i<6; i++)
{
ethernet_header.eth_dst MAC[i]
ethernet_header.eth_src_MAC[1i]

ethernet_header.eth_src_MAC[i];
g src_MAC[i];

}

arp_message.arp_operation = 0x0002;//ARPDEI{E (ARPY) TS 4)

//BBFEMACT R L RILEETDMACT FLRZRE, EETIEERR— FOMACT KL RZHETE
for(i=0; i<6; i++)
{
arp_message.arp_dst_MAC[i]
arp_message.arp_src_MAC[i]

arp_message.arp_src_MAC[i];
g_src_MAC[i];

}

//BBFEIPT RLRITEETDIPT FLRAZHRE, EERIIERR—FDIPT FLRAZIETE
for (i=0; i<4; i++)
{
arp_message.arp_dst_IP[i]
arp_message.arp_src_IP[i]

arp_message.arp_src_IP[i];
g src_IP[i];

}

//ARP/X4Ty & = Ethernet~w 4 (14bytes) + ARPA - tz—(28bytes)..60/34 NI LND THE Y (Zoxeo % E{E
ETHERNET_header_to_stream(&ethernet_header, send_data);//Ethernet~w & M14/34 b Zsend_datallFE
ARP_message to_stream(&arp_message, &send_data[14]);//ARPH* v t—M28/34 k% send data[14]~IZE&TE

ret = R_ETHER_Write(g_ether_channel, (void *)send_data, sizeof(send_data));
(RE)

ARP T SABH T, RIELI-T —2&5IMELTRITHY . RETDTRLRICESBEDTRLRERE. &
ERXDTRLRICRELET—ARADTRLRZRET DHELTWET . FTED T —2ZE>T API EERTEET
BEVNS EARNGECAIEEDL>TVER A, (ARP OTALILEZEBEL T, AINAFBICEART—2EEHRE
BOMDHE>TULNIE, TATSLEERTEET,)

Ethernet R2—4F vk RX BIKEREAE  #iaut _-IETIE-? 85



y A HOoHUED
& Eieceranic

5.6. ping UVT Xk

TAAVR—FH Bt DR—F PC 2L T, ping ZTDIEE U T O#RAET —42 (ping VIV TRAM EEELET,

—ping VOTRLD/NTyb—

&K 1514 NAMHAXITATE) (KN 60 /3 () 2
Ethernet Q —K
Ay (14) AAEEHE) /
*Ethernet A4 (14) OM /38
|oo oD |76] 00|40 ]02]00 0D ]|76] 00/ 400108 00|
SESED EETD Ethernet 2~
MAC 7RL X MAC 7KL X
IP A4 (20) IP R O—K (ping Avt—=) (40)
[P A (20)
|45] 00|00 [3C|AB|CD |00 |00 |80 01]22]??[co|[A8|00|50]|Co|A8 00|51
Version ‘service‘ 60 /<»r|~‘ ID ‘ Flag ‘TTL ‘ICMP‘ FIvy | EETOD EEED
Length 'type L IP 7RLR IP 7RL X
*ping Avt—(40) (192.168.0.80) (192.168.0.81)
log|o0|??]??]12]34]00] 01|
type code| Fxv¥y ID sequence
H L number
61 |62 |63 |64 [65[66 |67 68|69 |6a|6b]|6c|6d]|6e|6f]70
‘a'' it 'bt ey 'dt e P F g th e gt k" '"mt p 'nt "ot Tp!
data
7172|7374 |75 |76 |77 |61 |62 |63 |64 |65 |66 |67 |68 |69
'q' r' 's! 't 'u' 'v' 'w' 'a' 'b' ¢! 'd' 'e' £ 'g' 'h' it

ping VIR DEERKL. FIEDT—2ZEE>T API BB TEETHELSERNLGRNIEEDYEE A,

ping DIFE X, IP R—XTD@EIELTBD T, Ethernet DRAO—KH, IP AYE +IP RAO—REWNSH THER
ENFET, ping LN TH IP ZESTBE L. ALK T—2ERELGYET,

(ping UOZRAME, IP RA—XDEEDBHELTORILTY)

BEE. s AR TEERIRE. LIEBE DT YV 1R/ YFTARP YUHVTRANMEE . 2 BIBUBOT Y 2 R YF
Tping VI RAMDEEZFTVNET,

ping request send to 192.168.0.81
ping reply received from 192.168.0.81

2 7B (=) [ BF 5 ping VT A ABROTERIBBITRTENET,
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*ping.c
void ping_request(unsigned char *dst_IP)

{

unsigned short ij;

unsigned long sum;

ETHERNET_HEADER ethernet_packet;
IP_HEADER ip_packet;

PING_MESSAGE ping_packet;

ether_return_t ret;

unsigned char send_data[14+20+40] = {0};

static unsigned short seq_no = 1;

//pingMIBIEDMACT KL R
if ((g_dst_MAC[@] == @) && (g_dst _MAC[1] == @) && (g_dst_MAC[2] == ©))

/*

* FEFEMACT FLRAMDAETEI/NA b (NRUFO—FR) hHlexeeDHE I

* IPT7 FLREMACT FLADRIEAHIBAL TLVELDTARPYY VTR FEED
*/

sci_write_str("ping target ");

sci_print_IP(dst_IP);

sci_write_str(" -> MAC address not resolved.¥n");

ARP_request(dst_IP);

//SEIZARPY Y TR M EESTHRTET S
// (CREIRBEHAE(EN -5 TIP-MACKIEAHIBA L TV 2B &(1EpingZdi%E )

return;

}
//Ethrnet/\4 vy FDERE//

//BEFEMACT FLRIZARPY U TR FTHIBAL=MACT FLRERTE, ZIEFTIEIARR— FDOMACT KL RAFIEE
for (i=0; i<6; i++)

ethernet_packet.eth_dst_MAC[1i]
ethernet_packet.eth_src_MAC[1i]

g dst_MAC[i];
g_src_MAC[i];

}

/14— Fy 34 T(IP)
ethernet_packet.eth_ethernet_type = 0x0800;

/1IP~y T DERTE//

[IN—=2 3V RUAVER
ip_packet.ip_version_length = 0x45;

/11Ny MBEE

ip_packet.ip_service_type = 0x00;

[/IPT—R TS LDORE

ip_packet.ip_total_length = 60;

/1185y DEERIF (ID) AYUTINTAYTSLTIE, IPAYE D ID (£ 0XxABCD ICEELTLVET
ip_packet.ip_id = @xABCD; GEBBIFSH LIEELET)

/1187y C D EIRE
ip_packet.ip_flags_fragment_offset = 0;

//I—3 Rk E D £R - " =
ip_packet.ip_time_to_live = 0x80; |0X80:128, IL—45% 128 BlRBY H&/ NV yhMIETonET |
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- ping.c (=)

//EBLTA RO JLDFEEE(ICMP)
ip_packet.ip_protocol = 0x01;

//F Ty PHL (2 TIRRIE)
ip_packet.ip_checksum = 0x0000;

//FBEIPT RLARIFEIRTIRESINFIPT FLRAEHRE, EETEARR—FDOIPT FLRAZEE
for (i=0; i<4; i++)
{
ip_packet.ip_dst_IP[i]
ip_packet.ip_src_IP[i]

dst_IP[i];
g src_IP[i];

//ping A v E—CDRE//

/1Ay t—TDiEE (ping) VTR )
ping_packet.ping_type = 0x08;

//a—FK
ping_packet.ping_code = 0x00;

/IF v PH L (ZITIERE)
ping_packet.ping_checksum = 0x0000;

ACARNOL: ¥ B3
ping_packet.ping_id = 0x1234;

/1= o REE
ping_packet.ping_sequence_number = seq_no++;//1MBIRFEYEEEBICA VO ) A E

//T—% (ZCTIE32814 FETB)

//iE{E T —4 :abcdefghijklmnopgrstuvwabcdefghi (Windows®pinghiEZbT—HICE&HETWSEITT, ZDi
UTELEITNIFESENE LS IRTIFAELY)

for (i=@; i<23; i++) ping_packet.ping_data[i] = (unsigned char)('a"' + i);

for (i=0; i<9; i++) ping_packet.ping_data[23 + i] = (unsigned char)('a’ + i);

[/BEIPAYEDF v oY LFE

sum = ip_header_sum(&ip_packet);//IP~ v 5 D1MD4EEF0
sum = (~sum) & Oxffff;//NOT;HHE K&
ip_packet.ip_checksum = (unsigned short)sum;

//ping A v E—TDF v I Y LEHE

sum = ping_message_sum(&ping_packet);//ping* vt — D 1DHEEN
sum = (~sum) & Oxffff;//NOT;HHE K&

ping_packet.ping_checksum = (unsigned short)sum;

//ping/S#4y b = ETHERNETA Y & (14) + IPAY A (20) + ping* vt—(40)
ETHERNET_header_to_stream(&ethernet_packet, send_data);
IP_header_to_stream(&ip_packet, &send_data[14]);
PING_message_to_stream(&ping_packet, &send_data[14+20]);

ret = R_ETHER_Write(g_ether_channel, (void *)send_data, sizeof(send_data));

(& HE)

ping_request()BA% AU H LK. MIEIFEE KD MAC PRLAAHIBAL TLVELD T, MAC ZRLAD L
EhHHE(ARP_request)=ERITLET , TDE. BHITIRITTLELET,
—#[E® ping_request() Tl&L. ARP YT RLDAZEFTL. EIRIC ping (TEVYEEA
—2 [B1B LIRE. ping_request()&xE{TLIFRIE. ping JOTRACD /N 7ryhEEELET
(ERRDOEHELTWES , ping VT RANEZIET DI,
(DARP YOI AR%EEIE
(2)ARP Y TS54% 25 GEES.ED MAC Z7RL ADEHRITZ D ERRETHIB)
()ping VIV TRFDZE(E (B)TEST—RIZQR)TREL-RNBENEEND)
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DI7O—TRBETIDENHYET , EEINEEITHNE, JBICETITNIEENTTH, BIZRENALDT
1 EBIXQ)DHET. 2 BB LUEIL. )EETTHEHMELTERLTLET,)
(XARP )T S54%ZELLEWNEE(F. 2 BB UBLH)EERTLTRTLET ping VIVTRAMEEETEHDI(E. ARP
)T 51%Z{ELI-1£TY,)

~ether_common.h

typedef struct

{
//IP~w & (20bytes)
unsigned char ip_version_length;
unsigned char ip_service_type;
unsigned short ip_total_length;
unsigned short ip_id;
unsigned short ip_flags_fragment_offset;
unsigned char ip_time_to_live;
unsigned char ip_protocol;
unsigned short ip_checksum;
unsigned char ip_src_IP[4];
unsigned char ip_dst_IP[4];

}IP_HEADER;

typedef struct

//ping A v t— (4@bytes)

unsigned char ping_type;

unsigned char ping_code;

unsigned short ping_checksum;

unsigned short ping_id;

unsigned short ping_sequence_number;

unsigned char ping_data[32];
}PING_MESSAGE;

IP ANwA & ping Ayt—2 DT —2DEERIE EFEEORKRIZHE>TLET,

IP AYFFTRIE 20 1NAh, AT avEEDHDHE. 20+4 X n(20 KYKEL 4 DIEH) NARERYFET A, RKTAY
SLTIEATLaVIFEDHT . 20 A(tDT—2ELTRYFEWVET,

IP ANy& X5 ping Avt—U(IE FoyIH LEWIT4—ILEAHY ., T—2EIFRED =, IEDEEZITo1=
T—REEHACRLENHYET , GERGHET LTV X LIFERGRBAZEDHICERENHYET,)
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ip.c

unsigned long ip_header_sum(IP_HEADER *ip_header)

{
unsigned long sum = 0;
/1234 FEETAEHEEHE
[T EFERMNxX L Y REVWEEFRLEMDMTEHREL T, H-oOTIZMET S
sum += ((unsigned long)ip_header->ip_version_length) << 8;
sum += (unsigned long)ip_header->ip_service_type;
sum = one_complement_sum(sum);
sum += (unsigned long)ip_header->ip_total_length;
sum = one_complement_sum(sum);
sum += (unsigned long)ip_header->ip_id;
sum = one_complement_sum(sum);
sum += (unsigned long)ip_header->ip_flags_fragment_offset;
sum = one_complement_sum(sum);
sum += ((unsigned long)ip_header->ip_time_to_live) << 8;
sum += (unsigned long)ip_header->ip_protocol;
sum = one_complement_sum(sum);
sum += ((unsigned long)ip_header->ip_src_IP[@]) << 8;
sum += (unsigned long)ip_header->ip_src_IP[1];
sum = one_complement_sum(sum);
sum += ((unsigned long)ip_header->ip_src_IP[2]) << 8;
sum += (unsigned long)ip_header->ip_src_IP[3];
sum = one_complement_sum(sum);
sum += ((unsigned long)ip_header->ip_dst_IP[@]) << 8;
sum += (unsigned long)ip_header->ip_dst_IP[1];
sum = one_complement_sum(sum);
sum += ((unsigned long)ip_header->ip_dst_IP[2]) << 8;
sum += (unsigned long)ip_header->ip_dst_IP[3];
sum = one_complement_sum(sum);
return sum;

}

ether_common.c

unsigned long one_complement_sum(unsigned long sum)

[/ EHERMNoxfFfE Y REWFEIEIRLMADITEHEEL T, H-0OTIZNET S
// (ADFEERF)

return (sum & Oxffff) + (sum >> 16);

P AYFTEBOALFy I LOFEL EEROKRITITOTOETS,
FIVIH LDEFHEIX 2NAELETMELT, 1 OFHBEFERDEETT,
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[P AYE

FIvIH LMEDT—5% 2 (M BIZKY)S

| 4500 | ©03C | ABCD | o000 | 8001 | 0000 | CoA8 | 0050 CoA8 0051
(Fv Y LEFHETBIEEEF oY LD T4—ILR(E 0x0000 TEHE)

-BUEZEHICMELTLK

| 4500 | + | o@03C | =] 453c |
| 453 | + | ABCcD | =] Fie9 |
| F1e9 | + | eee0 | =] Fie9 |
| F109 | + | 8eo1 | = | 1710A |

-OXFFFF 2 A =35 &%, OXFFFF 282 =59 DR L GIHTIEEL T, 1 ZME 9 5(0x1710A-0x10000+0x1)
—one_complement_sum()

| 710B [ + | ee00 [ =] 71eB |
| 71eB | + | ceAs | =] 131B3 |
| 31B4 | + | eese | =] 3204 |
| 3204 | + ] cen8 | =] F2AC |
| F2AC | + | ee51 | = | F2FD |

—ip_header_sum TIEZZFETEEHE

RBICEVR S ED RERFID
| ~F2FC | = | D@2 |

-ping.c A

[/BEIPAYEDF v Y LFE

sum = ip_header_sum(&ip_packet);//IP~ v & MD1MD4HEF0
sum = (~sum) & Oxffff;//NOT;H&E KExR
ip_packet.ip_checksum = (unsigned short)sum;

SERIIZIXEYF S EDRE(NOT) o -{EE . FIET—RICEHET,
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5.7. ping V754

IAaAVR—RIZx L., SAERHVS ping J I TR E-IHEE DEED ping 'V TS514TT,

—ping YT SA4 DNk —

*Ethernet A4 (14) OM /S 8
|oo]eD|[ 76|00 |40 |01 000D |76 |00 40 02]08]00]
FESTD EETD Ethernet 24~
MAC 7RL R MAC 7RL X
[P A (20)
|45] 00|00 [3C|AB|CD |00 |00 |80 |01]2?]??[Cco|A8|00|51|Co|A8 00|50
Version ‘Service‘ 60 /N Ak ‘ D ‘ Flag ‘TTL ‘|CMP‘9’—I\y7 RIS TD EAE KD
Length ‘type H LI IP7FLR IP7FLR
(192.168.0.81) (192.168.0.80)

-ping Avt—3(40)
leo 00| ??]??]12]34]00] 01|

type code| Fxv¥y ID sequence
H L number

61 |62 |63 |64 |65 |66 |67 |68 |69 |6a |6b |6C |6d |6 | 6T |70
'a' i 'b" ' 'd e U F gt th e k' 'mt o 'nt "o Tp!

data
71 172 |73 |74 |75 |76 |77 |61 |62 |63 |64 |65 |66 |67 |68 | 69

e st | u | v | 'w' | 'a’ | ‘b’ | ‘e’ | ' | e | F

FEEDTRLRIE. ping JITRAMEESTEHBDTRLRAEZANT T . EIETDOTRLRIE, BADTFLRE
ANFET, ping AvtE—2D . type [L ping VTSADBEITEZDZBELNHYET , ping AvtE—CAD ID,
sequence number [&. ping UV TRAPCESTEFT—FEIEBDRAALERTEELTLET,

ping VU IRREZI(TERST, ping JTSA4%RLIZBE . L TOHRERTHIEET,

ping reply send to 192.168.0.80
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*ping.c
void ping_reply(unsigned char *packet)

{

unsigned short ij;
unsigned long sum;

ETHERNET_HEADER ethernet_packet;
IP_HEADER ip_packet;
PING_MESSAGE ping_packet;

ether_return_t ret;
unsigned char send_data[14+20+40] = {0};

stream_to_ETHERNET_header(packet, &ethernet_packet);
stream_to_IP_header(&packet[14], &ip_packet);
stream_to_PING_message(&packet[14+20], &ping_packet);

//FBFEMACT K LRITEETDOMACT R LR EEHTE, EETIFERR— FOMACT LR EIETE
for (i=0; i<6; i++)
{
ethernet_packet.eth_dst_MAC[i]
ethernet_packet.eth_src_MAC[1i]

ethernet_packet.eth_src_MAC[i];
g_src_MAC[i];

}

[1IP~NY E DNy +DEERIF (ID)
ip_packet.ip_id = ©xABCD;

//FBFEIPT FLRITEETDIPT FLRAZHRTE, EETIEARR— FDOIP7 FLRZIEE
for (i=0; i<4; i++)

{
ip_packet.ip_dst_IP[i] = ip_packet.ip_src_IP[i];
ip_packet.ip_src_IP[i] = g_src_IP[i];

ping_packet.ping_type = @;//* v t—TMiELE (ping) T35 4)

//ZBIPA Y SDF = 5 7 G LUHR S:Eg_gzgtzz.S:Eg_isdequence number

sum = ip_header_sum(&ip_packet);//IP~ v & D1DHEFN — P2 = _
sum = (~sum) & Oxffff;//NOT;EE Kz (j;_%_lﬁ%{&b’(’a‘-z_bhf:t—’;‘l(plng VT34
ip_packet.ip_checksum = (unsigned short)sum; RET—NETOFEFEETHHTT

//ping A v E—CDF T v I Y LMHE

sum = ping_message_sum(&ping_packet);//ping * v t— T D1DFHEEFD
sum = (~sum) & Oxffff;//NOT;HHE K&

ping_packet.ping_checksum = (unsigned short)sum;

//ping/S#4y b = ETHERNETA Y & (14) + IPAY A (20) + ping* vt—(40)
ETHERNET_header_to_stream(&ethernet_packet, send_data);
IP_header_to_stream(&ip_packet, &send_data[14]);
PING_message_to_stream(&ping_packet, &send_data[14+20]);

ret = R_ETHER_Write(g_ether_channel, (void *)send_data, sizeof(send_data));

(R E&)

ping_reply(OB8%IL. 5181&EL T ping UUVTARTRIELI=/ T EZITRY., ZD/\ry RO T—42%F ALK
DoREET—HEERLET,
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5.8. AMVEABADAV L—TTHORET—2DINE
ZET 2L BIRAHTYLT NI 72N A VBEEADAN VI —TATRELTWET,

-main_ether.c, main_ether()”

while (1)
{

R_ETHER_LinkProcess(g_ether_channel);

/1T aZRLyFHRRINIGEERR— KM SpingEEH
if ((PUSH_SW == @) && sw_valid())
{
ping_request(g_dst_IP);
sw_disable();//AA4 v F & —EHMHEENLT D
}

[/ RET—2 DONE
reveive_data_process();

J—Fké&LTIEEEET.
-AP| B DR T— 2 REfF
- Ty aARAyFRRINFIZE L ping VI TRDEE
- ZET—H DAL (receieve_data_process())
T,

*main_ether.c

void reveive_data_process(void)
{
/I RET—2 0BT 5%

//RYE
/1 &L

//51%%
/1 &L

unsigned char *addr, *addr2, *addr3;

unsigned short flag;

int ret;

unsigned short ij;

ret = ether_data_access(&addr, &flag);//ZE) I\ I 7SN TS T—42%5E
if (ret == ETHER_NO_DATA) return;//ZET—%%L

ETHERNET_HEADER ethernet_packet;

stream_to ETHERNET header(addr, &ethernet_packet);//Z{ET—% MDEthernet vy & &5 ik
switch (ethernet_packet.eth _ethernet_type)//Ethernet® 4 J CMIEZH (T3

{
case 0x0806://ARP/\/y MDD

receive_data_process Tl&. BIVAHBH TT —2EZELERICU T N\ I7ICT—2E ML T —2% Y
HLTRELEY,
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T—AEBMYHT DX, ether_data_access()EETT .

~ether_common.c

int ether_data_access(unsigned char **addr, unsigned short *override_flag)

{
/12T Ny T 7 T—4 eEAHHTER

//IRYE
// ETHER_NO DATA(®) : RZxAHLDT—HLL
[/ > 1 NYIT7ITEMESNTWST—4 94/ X

ELL:

// **addr : T—H2DO%ET7 FLAZEML TRY

g *override_flag : EEZT ISV ML TRYT (0: LEEHL, 1. LEEHY (REAHLTETONET
—A2HY) )

//ER

/] ABEBEEFTLTHEIUINY I 7DF21—EBELEEA

//  (GEFEMEUH L THether_data_dequeueZE{THIZRIL F—4% 2iRY)

/] T—BEEETSY(EdequeFIZV T ENET

/7518
//7&L

unsigned long index;

if (g_ether_recv_buf_write_index == g_ether_recv_buf_read_index)

{
}

index = g_ether_recv_buf_read_index & (ETHER_RECV_BUF_SIZE - 1);

return ETHER_NO_DATA;

*addr = &g_ether_recv_buf[index][0];
*override_flag = g_ether_recv_buf_override;

return (int)g_ether_recv_size[index];

}

YT 1INy T7 T —RERYRIE.

(D)T—45%R7FE ether_data_enqueue() ZIEFIYAHBEBMATEIT
(2)T—%IZ7H+tR ether_data_access()

B)F1—%#H5 ether_data_dequeue()

D3I DDOEMEFERALTLNET,

Y2 18w 7I&. FIFO(FirstinFirstOut)D/\w 77 ELTEIEE T, U 1\ 77 (Fa—) ITRFESN =T 2L,
ether_data_access()CT7YtERXTEEY, ether_data_access()&. VT N\ I7I[ZREFESN TS T—2DA, —
BHVWT—ADEETRLRAERLET , COBEHIE. T—2DIE—(L1TLVE R A, ether_data_access() &8 $[E]
HUHLTHERLT—42%RLET,

1 DDRET—EDMNIEN KR o1-5, ether_data_dequeue()TH1—Z2HEDHD (—BHWT—2EHAHLFH
(29 5)NEBETVNET,
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-main_ether.c, receice_data_process() (=)

switch (ethernet_packet.eth _ethernet_type)//Ethernet% 4 JCHMIEZH (T3

{
case 0Ox0806://ARP/\4 vy kD

{
ARP_MESSAGE arp_packet;

addr2 = addr;
addr2 += 14;//ARP/NTw FDF 71y b (147354 ~ B UBEMARP/NT v k)

stream_to ARP_message(addr2, &arp_packet);//ARPD * v t—T % nfE

if (IP_compare(arp_packet.arp_dst_IP, g src_IP) == @)//ARP/\ v FAMIEEIPT KL AMAR
— RFDIP7 FLRIZ—E

switch (arp_packet.arp_operation)
case 2://ARPY) TS A DB (ZHLMNESAVWEDOEBICHFENIRIGERLT)

for (i=0; i<6; i++)

{

7 FLRAZEEHITHEMT D
}

sci_write_str("ARP reply received from ");
sci_print_IP(arp_packet.arp_src_IP);
sci_write_str(", MAC address = ");
sci_print_MAC(g_dst_MAC);
sci_write_str("¥n");

break;

g_dst_MAC[i] = arp_packet.arp_src_MAC[i];///\7 v FISEEE SN T HEETTMAC

case 1://ARPY U TR FDF

ARP_reply(addr);//ARPY) TS5 4 (ARHR— KOMACT FLRAEHFICEMT )

break;
}
}
}
break;
:Ethernet ANv#4(14)
|oo|oD| 76|00 |40]| 01|00 |0oD|76] 00|40 ]| 02|08 |06 |
SESED EETO Ethernet 21~
MAC 7RL X MAC 7KL X

Ethernet 7L—LKN® . Ethernet 24 7 DETUIEE DT TLET , COfEHY. 0x0806 DL ARP YT XA
ARP Y754 T9,

- ARP 4yt —(28)
|oo| 01|08 |00 |06|04 |00 02|

hardware | protocol operation

type type

hardware length
protocol length

ARP DB¥(E. operation DEZER T, ARP VY IXLDBIE, /a2 R—KD MAC 7RL A% APR ) T54 TR
LET . ARP YTSADIFEIE MAC 7RLREZE#(g_dst MAC)IZRTFELET .
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-main_ether.c, receice_data_process() (=)

case 0Ox0800: //IP/\7 v FMDEF
{

IP_HEADER ip_packet;

addr2 = addr;
addr2 += 14;//ARP/X4y b DA Ty b (14/84 FBLEMNIP/RST Y B)

stream_to_IP_header(addr2, &ip_packet);

if (IP_compare(ip_packet.ip_dst_IP, g_src_IP) == 0)//3BEIPT FLAAARAR—RKDIPT FLXIZ

—H
switch (ip_packet.ip_protocol)
{
case 1://ICMP/N4 v kD
{
PING_MESSAGE ping_packet;
addr3 = addr;
addr3 += (14 + 20);//ping A v tE—T\Ty FDF Ty b (ARP/INT Y R HY14/8A |,
IPA Y FH20/84 1)
stream_to_PING_message(addr3, &ping_packet);
switch (ping_packet.ping_type)
case 0://ping) TS5 4B (ZbbhE>fzpinglc®d HE)
sci_write_str("ping reply received from ");
sci_print_IP(ip_packet.ip_src_IP);
sci_write_str("¥n");
break;
case 8://ping )V TR FDEF GEMDAR—FDIPT FLRIZH L TpingZEiT>TE
~OTIHET S)
ping_reply(addr);//pin®') 754 %R
break;
}
}
break;
}
}
}
break;

}

/IZET—2ORENABRL S OTHEAELOF1—%#D D
ether_data_dequeue();

}

Ethernet 24 'A%, 0x0800 ML, ping DAIEZEITH>TLVET,

-ping Avt—(40)
oo oo |??[??]12]34]00] 01|

type code| Fxv¥y ID sequence
oL number

ping »*vE—CRAD type 1IZ&Y., ping VT S54H ping VTR EHIBL TREZ S T TNVET,

receice_data_process()M &I, ether_data_dequeue()THa1—%EH D (T—2EHAHLEHEL T, XD
T3NS L) FRICLTLET,
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-Ethernet N4 % R T Ethernet 24 712&Y ARP DT —4H IP DT —ahE bR

"ARP OT—AMIHE L ARP YIIT RN ARP T 54 M E$I BT

IP DT —R2DIHE L ICMP(ping) M E Sh & Hi|

-ping DIF AL ping YT I RRH ping )T 54 hE$ b

ELVSTZRN T, Ethernet Ay A %0 IP AyS ARP T—4, ping T—2DHEFEDNDT4—ILFDEZR TUEFT>T
LK#ZTY,

-receice_data_process() (main_ether.c )

YT INyT7D

higgie ether_data_access

FSEHHL ~data_access()
Ethernet Ay&® | stream_to_ETHERNET
TR0 _header()

==0x0800

ARP Ayt—o IPAYE
;_gfd—f;ﬁg Z0 stream_to_ARP_message() ;;_;gﬁa;ﬁg stream_to_IP_header()

==1

==2

MAC 7KL X% ARP )54 %
RE *EE

ARP_reply()

& D =T
@ T—5ENHR

EIE
[&Ib ' ping_reply()

2EIT\YTF
DX 1—%HH3

A ) ping J7S54%

end

CDATOYSLTIE, IP FARILA 1L DI ping T—2ELTRELTWET A, §#% 51470/l (UDP 45
TCP)ZHYKSKEIL. CDEBH TH /I (case ) F P IXRWNEWLSHIZHEYET,
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5.9. A—Y{ERBI%K

ARP_request

BE:ARP )T X+

B E :void ARP_request(unsigned char *dst_IP)

EHER:

*ARP YOI AN (IP 7RLRIZHIEY S MAC 7RLRZERRDHEREEH)

ITWET

51%4:

unsigned char *dst_IP: BIL\VEHEEITS IP PRL R

RYE: 5L

R IP 7FLRI
unsigned char dst_IP[4] = {192, 168, 0, 81}; //IP address = 192.168.0.81
MDFkIZ. unsigned char ® 4 N +DT—2EE5Z2FT

ARP_reply

BE:ARP UT54

B & :void ARP_reply(unsigned char *packet)

EREA:

-ARP YT 54 (KAR—FIZRLT®D ARP YT RMIGE)

ITVWET

51%4:

unsigned char *packet: ARP YT XD /Ny (T—RAM)— L)

RYE:TL

AR EARMIZT ARP /N7 INAD IP FRELANEKR—RD IP TRLRIZ—HIL5R(C, KEBAFENEEE
EELTWET
(ARP /X7 yRHD IP PTRLUAMAKRR—RD IP PRLRIZ—HL TSN EI M IR AN TITRERELT
WEEA)

ping_request

BE .ping JOITRE

E & :void ping_request(unsigned char *dst_IP)

EREA:

B TIEESINTZ IP PRLRIZR LT ping 3T DE1E
EITVWEYT
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518

unsigned char *dst_IP: RILV&HE%EITS5 IP PRL R
RYE: %L
R ping TEIETHT—RIXEET 32 /8(+TH

ping_reply

= ping JTS54

B E : ping_reply(unsigned char *packet)

EREA:

s RAR—FIZXLTO ping (SR L THRZ

ZITLWET

5%

unsigned char *packet: ping Y2 TXrD /N7y (T—RAMN)— L)

RYE: 2L

R B KRBT ping /N7 YRAD IP TRLADREKR—FD IP PRLRIC—HLI-BEIC, KE#L TN EEE
BELTLET
(ping 7YRA®D IP FRLAMAR—FED IP FRLRIZ—BLTWSHESMEIARBE BN TIEEELT
WFEEA)
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6. HEKTER

6.1. Ethernet A4’

Ethernet A — K
~yH(14) AAEE
-Ethernet A‘y9°(14)  O /A~
|00 | oD |76 |00 |40 |02 |00 0D |76 |00 |40 01]08] 00|
5a5%k EETD Ethernet 24~
MAC 7KL R MAC 7FL R
-ether_common.h
typedef struct
/14 —%Fy bAw 4 (1abytes)
unsigned char eth_dst _MAC[6];
unsigned char eth_src_MAC[6];
unsigned short eth_ethernet_type;
}ETHERNET_HEADER;
Ethernet Ny & (&, 14 /XA R T
58% MAC 7KL X eth_dst_MACI[6] (unsigned char)
1#{E7T MAC 7RL R eth_src_MAC[6] (unsigned char)
Ethernet #4~ eth_ethernet_type (unsigned short)
TEELTWET,
ZELI=T 3D Ethemet ANV FT DHEDT—2ERMYHTIHFE L.
ETHERNET_HEADER ethernet_packet;
stream_to ETHERNET_ header(addr, &ethernet_packet);
DRRITITAET . addr [, ZIET—H2DEET7FLZ,
ethernet_packet.eth_ethernet_type
T. Z{ET—H2AD Ethernet A4 TDT—3E=MYHEFET,
EET—REEDRRICIE,
ETHERNET_HEADER ethernet_packet;
ethernet_packet.eth dst MAC[@] = 0x00;
ethernet_packet.eth dst MAC[1] = oxeD;
ethernet_packet.eth dst MAC[2] = 0x76;
ethernet_packet.eth dst MAC[3] = 0x00;
ethernet_packet.eth dst MAC[4] = 0x40;
ethernet_packet.eth dst MAC[5] = 0x02;
ethernet_packet.eth _src MAC[@] = 0x00;
(HPES)
ethernet_packet.eth_ethernet _type = 0x0800;
101

Ethernet R2—42% vk RX ERikEREAE  #ztexn _-IETIE-?



Electronic

l’ HOHUED

unsigned char send_data[60];

ETHERNET _header_to_stream(&ethernet_packet, send_data);

DIRIZIBEERDEAVNDIEZRFELI-E T, AN —LT—2IZEHBT 5K TY .

Ethenet NyF DREI/NANAFEIMADT—EANERZTEWTLET HLUMN I BERDAV/NELTREST H5H
EIGEMERNWET,

6.2. IP AYH
Bk 1514 NI (FARIFTLE) (B 60 /31F) >
g (id) AR —H(60) /
:Ethernet A4 (14) OR AR
|oo oD |76] 00|40 ]02]00 0D ]|76] 00/ 400108 00|
SESED EETD Ethernet #A 7
MAC 7RL X MAC 7KL X
IP ~w4(20) IP Rq4O—F
[P A (20)
|45] 00|00 [3C|AB|CD |00 |00 |80 |01]2?]??|[Cco|A8|00|50]|Co|A8 00|51
Version‘service‘ 60 /31 ‘ ID ‘ Flag ‘TTL ‘ICMP‘ FIvy |(REETD ‘ BEERD
Length ‘type N IP 7RLR IP 7RLR
(192.168.0.80) (192.168.0.81)

-ether_common.h

typedef struct

{
//IP~w & (20bytes)
unsigned char ip_version_length;
unsigned char ip_service_type;
unsigned short ip_total_length;
unsigned short ip_id;
unsigned short ip_flags_fragment_offset;
unsigned char ip_time_to_live;
unsigned char ip_protocol;
unsigned short ip_checksum;
unsigned char ip_src_IP[4];
unsigned char ip_dst_IP[4];

}IP_HEADER;

IP AYF [, 20 XA+ T
IP A—23>EAyS R ip_version_length (unsigned char)
H—E X247 ip_service_type (unsigned char)
T—AK ip_total_length (unsigned short)
ID ip_id (unsigned short)
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757159 E|A 7+ yk ip_flags_fragment_offset (unsigned short)
TTL ip_time_to_live (unsigned char)
ZOkaJL ip_protocol (unsigned char)
FxvoY L ip_checksum (unsigned short)
ZEEFTTRLR ip_src_IP[4] (unsigned char)
ZEIEXTRLR ip_dst_ip[4] (unsigned char)
TEELTVEY,

HORLUED
Eleccronic

IPAYS (X, AT avEEHT, 20 N\MrEYKRECTEELHYFETH. KX YLTIE 20 N1 +DT—2ELTH

Uk->TLET,

6.3. ARP Ayt—

-ARP *yt—3(28)

|oo| 01| 08|00 |06|04 |00 01|
hardware | protocol operation

type type

hardware length
protocol length

|oo]oD|[ 76|00 [40 |01 cCo|A8]00] 50|

RSO EIETED
MAC 7KL A IP 7FL X(192.168.0.80)
|oo]op| 76|00 |40 |02 cCo|A8]00 51|
FEFED SEED

MAC 7KL R IP 7FL X(192.168.0.81)

-ether_common.h

typedef struct

{
//ARP A vt —(28bytes)
unsigned short arp_hardware_type;
unsigned short arp_protocol_type;
unsigned char arp_hardware_length;
unsigned char arp_protocol_length;
unsigned short arp_operation;
unsigned char arp_src_MAC[6];
unsigned char arp_src_IP[4];
unsigned char arp_dst_MAC[6];
unsigned char arp_dst_IP[4];

}ARP_MESSAGE;

ARP Ayt—UF EEEEBERTRYKOTLET,
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6.4. ping Avt—

*ping Avt—3(40)
|08 |0 |??]?2]12]34 0001

type |code| Fxv¥ |ID sequence
H L number

61 |62 |63 |64 |65 |66 |67 |68 |69 |6a |6b |6C |6d |6 | 6T | 70

data

71|72 |73 |74 |75 |76 |77 |61 |62 |63 |64 |65 |66 |67 | 68 | 69

-ether_common.h

typedef struct
{
//ping* vt — (40bytes)
unsigned char ping_type;
unsigned char ping_code;
unsigned short ping_checksum;
unsigned short ping_id;
unsigned short ping_sequence_number;
unsigned char ping_data[32];
}PING_MESSAGE;

ping *vt—YIE LREEERTRYKRSTLET,
ping T—2( 32 NAMIRFEFSTWBRTIEHYEE AL, KX YL TIE ping (X 32 NAhT—2ELTLVET,
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