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3 41—y b FSAN\DERAEE
A—H2y FRSA1 DLy b7y TAHEESRBELED,

3.1 emac_user.h TOL—HHKE
emac_userh 274, AVIRAILNTBIRICHELLRZA—HFR2 Y FRSANDEBRERETEET, VATA
EFRICEI ANV IBEHERETEET, ChIF428ICEHLTVWET,

3.1.1 PDL integration
4 TLAHEMT B PDL(Peripheral Drivers Library) &R ERIIHMIL T —H Ry F RSAN\EFERATEET,
CHlE PDL_ON 4> PDLOFF WS/ TA—RZFRATEHLI FSAN\DBRIHSNTNSHTT, XZV K7
A—>TRSIANEFERTREEIE. BT INLDNFTA—FERELTLESN, ShERNOF T 3 VEET
EELET,

/**
KA AR A AR AR A A A A A AR AR A A A A A A AR A A A A A A AR AR A AR A AR AR AR A I A A AR AR A AR A AR AR A AR A A A AR A A Ak kA kA kK

** \brief Should Cypress Peripheral Drivers Library be used or not
* %

** Possible definitions are 1 or 0
* *
** (0: Use driver stand-alone

** 1: Use driver together with PDL
* %
******************************************************************************/

#define EMAC USE_PDL 0

3.1.2 4A—H%%y FDOER
PDL_ON &HRET D &ITRKYA—H Ry b MAC ZBMLFET., EATSH FM 773 JIC 2 201 —H 1y b
MAC B2V TWBIEEF. BIRICRELET.

/**
KA AR A AR AR A A A A A R A AR A A A A AR AR A A A A A A AR AR A AR A AR AR A AR A A A AR AR A AR A AR AR A AR A AR AR A Ak kA kK k

** \brief User Defines for EMAC resource enable
* %

** Possible definitions are PDL ON and PDL OFF.
*******************************;**********;***********************************/
#define PDL_PERIPHERAL_ENABLE_EMACO PDL_ON
#define PDL_PERIPHERAL_ENABLE_EMACI PDL_ON

3.1.3 BERAAE—F
4A—HFxy bk IRQYUR—+2FERATHHBEIF. pPDLON ZHRELTCESIV, BIAAFLERE
ETHER MACx IRQHandler () MI—JILENFET,

/**

R R I I I b b b b I I S b Sb b b b eI b b b S b b dh R S S b b b SR e S b b b R S SR S b S b b b b b S b b b b b S b S S Sb b I S b 4

** \brief Activate IRQ support for Ethernet driver
* %

** Possible definitions are PDL ON and PDL OFF.
* %
******************************************************************************/

#define EMAC INTERRUPT MODE PDL_OFF
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3.1.4 EAHEBEE
EAADBEEZA—Y ARy F MACEFNFNIZHRETEET,

/**

Ak kA hk kA hhkhkhhkhhk Ak hkrhkhkrhhkhkhhAhkhkrhhkrhhkhkrhhkhkhhkhhkrhhkrhhkrhkhkhkhhkhkhkrhkkrhkhkrhkkhkhhkhkkxkkxkkx

** \brief User Emac Interrupt level settings
* %

** Possible values are 0 (high priority) to 15 (low priority)
******************************************************************************/
#define PDL_IRQ LEVEL EMACO 2

#define PDL_IRQ LEVEL EMAC1 4

3.1.5 Ny I77DEBE(EMACO OHl)
A—HENYT7E. FSANABELLLE7 TVAITHEONEBIRTEET ., PDL_ ON #/ETDHIET. K54
NOAEYEBAEICNY I 7EREET,

/**

KA A A A AR AR A A A A A AR AR A A A A A A AR A A A A A A AR AR A AR A AR AR AR A I A A AR AR A A A A AR AR A A A A A A AR A A A Ak kA kA kK
** \brief EMACO User/Driver Buffer location

* K

** PDL ON: Driver buffer are used

** PDL OFF: User has to provide buffer memory
******************************************************************************/

#define EMACO BUFFERS_IN DRIVERSPACE PDL_ON

3.1.6 EZ{EYLIH 4 X(EMACO DH)
SEAB L VREERQDA—Y Ry FTL—LH, YNy T7IZREINET, COFEE. YVoFN\yT7hE
EITHERDEE. FEAMEZEAMDENTNICOVNVTRELET,

/**

KA AR AR A A A A AR AR A A A A A A A R AR A A A A AR AR A AR A AR AR A AR A AR AR AR A A AR AR AR A AR A A A AR A AR A AR Ak kA kK

*

** \brief EMACO Transmission/Reception Ring size

ok hhkhkhk kA hk A hhkhhhkrhkhkhkh bk hhkhkhhk bk hhkrhkhkhkhhkhhkhkhhkhhhkrhkhkhkhhkhkhkhhkrhkhkrhkhkhhkrkhhhkrhkhkxkhkkxk

*/
#define EMACO TX RING SIZE 2
#define EMACO RX RING SIZE 4

3.1.7 ERENYITIFH AL X(EMACO DO fl)
EEBIURENY I 7DEYAXFIICTHRESAFET ., COERF. VEREELA —Y Ry b T L—LORKY
A XERELET, ERET 4 OBERTHIDENHYET ., FLTIHILMEFT T r—2 a3 VICBLEZET
HEHZENBETT,

/**

KA R A A A A AR AR A A A A AR AR A A A A A A AR A I A AR A AR A A A A A A I A AR AR A A I A A A AR A Ak dA kA Ak kA kA kA k ko k%

** \brief EMACO Transmission/Reception Buffer size

* *

** Only used if EMACO BUFFERS IN DRIVERSPACE == PDL ON

** Must be multiple of 4, 13 Bit value, page 159
******************************************************************************/
#define EMACO TX BUF SIZE 1536

#define EMACO RX BUF SIZE 1536
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3.1.8 EMAC1®M/A\y 7 7BE
EMACL DNy 77 DEE. Vo IHA4 X, Ny I7HA4 XL THERERBKIZHRETEET,

3.1.9 RA—A3—F9 FOHRE
A TLADRE—F—Fy b2FERATIROREZHALET, hITk-2T, R—FEHFHDIELL PHY 7KL
AHBEIMICERINAET,

/**
KA A A A A A AR A A A A A A A A A A A A A A AR A A A A A A A A AR A A A A A A AR A A AR A A A A AR A A A A A A A A A Ak A A Ak A kA Ak ko k%

** \brief Support for Cypress starter kits

* K

** Activate board specific settings by defining exactly one of these symbols:
* %

** SK FM3 176PMC ETHERNET from Fujitsu Semiconductor Europe:

** STARTERKIT SK FM3 176PMC_ ETHERNET

* *

** If version 1.0 is used, please use additionally:

** SK _FM3 176PMC_ETHERNET BOARDVERSIONL10

* *

** FSSDC-9B618-EVB from Fujitsu Semiconductor Limited Asia:

EIES STARTERKIT_FSSDC9B618EVB

* K
******************************************************************************/

#define STARTERKIT SK FM3 176PMC_ETHERNET
//#define SK FM3 176PMC_ETHERNET BOARDVERSION10
//#define STARTERKIT FSSDC9B618EVB

//#define STARTERKIT SK FM4 216 ETHERNET

3.1.10 At IF PHY D7 FL R
MI/RMII #HLD A —H =y b PHY 12X, BEITILT Yy TERFELFI TSIV VEREFFALTHRETES/\—F
DITFFRELANBHYET, B4 VRAEZVARICEREINSNE PHY ON—FOz7EEDT FLRIETENEL S
ICABTEET, CORTEFXFEAT I 2HR—FICE->TERYFET,

EMAC1_PHY_ADDRESS (&, ¥4~ 03> kO—3IZ Ethernet MAC A8 1 DLASENTULWRWMEETEERT S
WENHYET, EOERIIVHETTH, TROT—XTIEAELEEBLELA,

/**

Ak hkrkhhkrhkhkhkhhkhkhrhhkhhhkrhkhkhk kA hhkhrhhkhhkhkrhkhkhh bk hkrhhkrhkhkrhkhkhkhhkhhkrhkhkrhhkrhkhkhkhhkhkhkxhkxkkx

** \brief Addresses of the used external PHYs
******************************************************************************/
#define EMACO_ PHY ADDRESS 0

#define EMAC1l PHY ADDRESS 1

3.1.11 EMACO/EMAC1 ® MAC 7 FL X
BAVREAVRIZIELT MAC 7 RLRABON—FRI 77 RLREEERETEET, BH. FS4/313 =232 14 1
Tk, COERRETERAEETTY, EEO7 FLRAKREIX. ETHICTHOAET,
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/**

Ak hkhk Ak kA hhkhk kA hhk Ak hkrhhkrhhkhkhhAhhkdrhhkhhkhkrhhkhkhhkhkhkrhhkrhkhkrhkhkhkhhkhkhkrhkhkrhkhkrhkkhkhhkhkkxkkxkkx

** \brief EMACO MAC address
******************************************************************************/
#define EMACO MAC ADDRESSO 0x00

#define EMACO MAC ADDRESS1 0x01

#define EMACO MAC ADDRESS2 0x01

#define EMACO MAC ADDRESS3 0x66

#define EMACO MAC ADDRESS4 0x73

#define EMACO MAC ADDRESS5 0x42

/**
dhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhhkhhkhhkhhkhhhkkkkkhx
** \brief EMACl1 MAC address
******************************************************************************/
#define EMAC1 MAC ADDRESSO 0x00

#define EMAC1 MAC ADDRESS1 0x01

#define EMAC1 MAC ADDRESS2 0x01

#define EMAC1 MAC ADDRESS3 0x66

#define EMAC1 MAC ADDRESS4 0x73

#define EMACL MAC ADDRESS5 0x38

3.1.12 ILFXFH¥ X7 FLR
ILNFEXYALCTZFLADHEEFERLET .

/**
khkhkkhkhkhkhkhkhkhkhkhhkhhkhhkhhkhkhkhkhkhkhkhhkhhkhhkhhkhhkhhhhkhhkhhkhhhhhhkhhhkhhhhhhhkrhkrhkrhkhhkrhkrkhkhrrhkxkx
** \brief Multicast address
******************************************************************************/
#define MULTICAST ADDRESSO 0x00

#define MULTICAST ADDRESS1 0x00

#define MULTICAST ADDRESS2 0x00

#define MULTICAST ADDRESS3 0x00

#define MULTICAST ADDRESS4 0x00

#define MULTICAST ADDRESS5 0x00

3.1.13 #{FF PHYDYEY FEY

GPIO WMFEFERALEYA/ 030 bO—5(2&k> T, dMFIF PHY RNy FEShFET, SMFFPHY DUy FE
DEREIX, PHY DUy FAASA U EHHTEHR—MGFEERELET. TNAIRADAVYST T 7/ ILTERS
hrt\é GPIOEY hNNY RIS YTFRAFZRLAADT FLARALS VR EHRELTLEEL,

BEAZOHAMETERIZRLET, CZTIE, PAEAPHYO, PAAMNPHYLD Yty FEVELTHRELTLWET,

/**

R R S b I b e b b I I I b b Sb b b b e S b S b e b b b 2h S S S b b I 2h e S b I b R I SR S b S Sb b b b b S b Sb b b b S b S S b Sb b I Sh b 4

** \brief External PHY reset pins

* %

** Use GPIO addresses of the bit-band alias definitions of the device header

** file.
******************************************************************************/
#define EMACO __PHY RESET PIN ((uint32_t*) &DLFM3 GPIO PDOR4 P5)

#define EMAC1 __PHY RESET PIN ((uint32_t*) SbFM3 GPIO PDOR4 P4)
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3.1.14 PLLYRAYHYE—F
A—H3y bRIEDIA VB3 FA—FIZ(X, EITAIEEA: 25MHz & 50MHz OHEARHY ET, v i EFEE
HBENCDRFICHISATEEN E S MK, PHY DRETDT—42 S — FE2HERLTLEEL,

/**

KRR A A AR AR A A A A A A A A A A A A A A AR AR A AR A A A AR A A A A A A AR A A AR A A A A AR A A A A A A A A A A AR A A Ak Ak Ak kK
** \brief PLL for External PHY

* K

** PDL ON: PLL is used for PHY clock

** PDL OFF: PLL is not used for PHY clock
******************************************************************************/

#define EMAC_ECOUT PDL OFF

3.1.15 PHY DI RS AV FNRRBE
MIIRMIL[ZIER R DAY CNADBHYET, EHESNEAEPHY [THTEIIRTDAD FNRE, ED EMAC A VR
BUORDNMERTEINERETH=HDIC, UTOEEEZFEALET, AERIE. AD PHY BNEFEDIRI A RN
RIZDHEMR>TWBBHEICHELTLEELY,

/**

KA A A A A R AR A A A A A AR A AR A A A A A A AR A A A A A A AR AR A AR A AR AR A AR A A A AR AR A A A A AR AR A A A AR A A AR AR A kK

** \brief Management Bus Definition
******************************************************************************/
#define EMACO_MANAGEMENTBUS EMACO
#define EMAC1 MANAGEMENTBUS EMAC1

3.1.16 RMII 4 2 7z —ADO{EHA
TEEDEREIZ PDL_ON ZHEATAHET, PHY DA BT —RX% RMI [ZRRETEFEY . PDL_OFF DIZE(E MII
NEESNET, 22004 —HY %y b MAC ZRIBFICHERT H1OICIERMINIZERET ILENHY FT,

/**

dhkhkhkhkhkhkrhkhkhkhhkhhkhhhkhhkhkrhkhkhkhhkhhkhkhhk bk hkhkrhkhkhkhhkhhkrhhkrhkhkrhkhkhkhhkhkhkrhkrhkhkrhkhkhkhkhkhkrxhkxkxx*x

** \brief RMII PHY interface usage

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

#define EMAC_ PHYINTERFACE RMII PDL_ ON

3.1.17 "y I 7DI3 5 AVF—v3ay
PDL_ON [ZERET A LT, ETONYI7EISTADMLEBVESICEETEET, Chld poL_oN [ZERET
HIEEERLEYS,

/**
KA A A A A A AR A A A A AR AR A AR A AR AR A A A A A A AR AR A AR A AR AR A A A kA A A A A Ak h kA kA Ak kA Ak kA Ak Ak Ak Ak khkxkx k%

** \brief EMAC Buffer fragmentation
* %

** All buffers are large enough to contain a whole Ethernet frame (MTU size)
******************************************************************************/

#define EMAC BUFFERS NOT FRAGMENTED  PDL_ON
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3.1.18 Fx v I LFEAFHME
TROEBYRET DI ETAMEEFEFRATEET,

0: FxYvIHLEFEARTsE—TILEhD

L IPAYSFIvIHLDHELBAOHDA 2—TILEND

2. IPAYEFIVvIHLERMO—FF VIS LDEFELEALA T—TILEINBH,
BUAYSF v HLIIN—FHOz 7 TIEHAESLEL

BIPAYSFIVIHLERAMO—FF v IHLDHELFEANRS R—TILE N,
BUAY S F v IO LNN—FOz7THESINS

/**
khkkhkkhkhkhkhkkhkhkhkhkhhkhkhkhhhkhkhkhhhkhkhkhhhhhhbhhkhkhkhhhhkhhhhkhkhAkhhhhhkhhhkhhAkhrhhkhhkhkhrhkhhkhrhkhkkhdhhrhrhkkhhkhxhk
** \brief CIC (Checksum Insertion Control)

* %
** These bits control the checksum calculation and insertion. Bit encodings
** are as shown below.

** — 0 Checksum Insertion Disabled.

** — 1 Only IP header checksum calculation and insertion are enabled.

** — 2 IP header checksum and payload checksum calculation and insertion are
LIt enabled, but pseudo-header checksum is not calculated in hardware.

** — 3 IP Header checksum and payload checksum calculation and insertion are
LIt enabled, and pseudo-header checksum is calculated in hardware.

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

#define EMAC COE MODE 3

3.1.19 ICMP Fx v 2 Y LT OEIE S &
EMAC ENABLE ICMP CHECKSUM BUG WORKAROUND [T PDL ON % &ETH_ET. FIANRNEFvIHL
T4 —ILE® ping E&(echo &) 02 EEELET, KA+ T3 ik, EMAC COE MODE # 3IZEREL TLNT,
EOICVRATALIZHLTping AR Y FZEES>TVARICF T v VY LIS —ERET HBEICHREL TSN,
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/**

Ak hkhk Ak kA hhkhk kA hhk Ak hkrhhkrhhkhkhhAhhkdrhhkhhkhkrhhkhkhhkhkhkrhhkrhkhkrhkhkhkhhkhkhkrhkhkrhkhkrhkkhkhhkhkkxkkxkkx

** \brief Activate work-around for bug in uIP and LwIP TCP/IP stacks

* *

** For the Checksum Offload Engine to work correctly, the checksum fields in
** the IP header, as well as in the TCP, UDP or ICMP header must be 0.

* %

** LwIP up to the recent stable 1.4.0 version, and current ulIP have an option
** to disable software checksum calculation for IP, UDP and TCP.

** A similar option ICMP was (apparently by accident) omitted.

* %

** If EMAC _ENABLE ICMP CHECKSUM BUG WORKAROUND is set to PDL ON,

** every frame to be sent will be checked if it is an ICMP echo reply

** and if so, its checksum field cleared.

* %

** This slows down every packet transmission and should be fixed in the

** original code. This is a known bug and is expected to be fixed

** in future releases of LwIP.

* %

** For other TCP/IP stacks, this work-around is usually not necessary

** and should be disabled.

* *

** Cypress tries to retain third-party software in software examples in its
** original state as far as possible in order to retain compatibility to the

** maximum possible extend.
* %

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

#define EMAC ENABLE ICMP CHECKSUM BUG WORKAROUND PDL ON

3.1.20 ILFXFN¥AMFERLRT71 L4

EMAC_MULTICAST FILTER [Z PDL ON Z#&ETH_ T, A—HFRFILFIXI VYA LT RLRATIALEENT
L—LERETEET,

/**
khkkhkkhkhkhkhkkhkhkhkhkhhkhkhkhrhhkhkhhkhhkhkhkhrhhkhkhhhhkhhkhrhhkhhhhhkhkhkhrhhkhkhhhhkhhkhrhhkkhhkhrrhkkhhkhrhkhkkhkhkhrrhkhhxkx*kx
** \brief Activate multicast filtering
* %

** PDL ON: Multicast filtering is used

** PDL OFF: Multicast filtering is not used
* %

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

#define EMAC MULTICAST FILTER PDL_OFF
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3.1.21

3.1.22

PHY #A— pRTLIT—S3y a—ny 7 BHA

IEEE802.3 B TIE, A— FRILI—La Vv TOvREHBRITAAXIEREINTLETHN, ZTOHEONES
EEEREINTUVERA, F0EH. COLESIEEEDOI—IL/AYIBEHIZ. FRINBZEED PHY 44 FLIC

RESNGINEEYEEA, PHYEEOI—ILNAY VBEBELETHEETHIVENHY ET,

/**

R R S I S b S I I S S b I S I b e b b S Sh e b b b S S S b i b b S I S b S b S I I S S b b S R b R S b I b R b b S 2 S b Sh b I 2h b 4
** \brief Select callback function to read out autonegotiation result from PHY
* *

** Provided as a reference are callback functions for PHYs that are assembled
** on eval boards SK-FM3-176PMC-ETHERNET and SK-FM4-216-ETHERNET

*k******k**k**k**k**k**k**k**k**k**k**k******k**k**k**k**k**k****k**k**k**k*************************/

#define EMAC AUTONEG FUNCTION EmacUser AutoNegotiatePhy SMSC LAN8710A CB

PHY A— PRI T—2ay a—Any ) E¥EES

a— LNy Y EBDOEREIE emac_userc T 7 A ILICREL TSV, Y4 TLRDOFHER— FTEASNA TS

PHY @ LT=, 2 DDBE#HZEY 7 LY RELTRELTLET,

SK-FM3-176PMC-ETHERNET F® EmacUser_AutoNegotiatePhy SMSC_LAN8710A_CB() &
SK-FM4-216-ETHERNET A ® EmacUser_AutoNegotiatePhy Micrel_KSZ8091 CB()TY ,

#if (EMAC_AUTONEG FUNCTION == EmacUser AutoNegotiatePhy Micrel KSZ8091 CB)
en _emac link mode t EmacUser AutoNegotiatePhy Micrel KSZ8091 CB(volatile
FM ETHERNET MAC TypeDef* pstcEmac)
{
en_emac link mode t enLinkMode = EMAC LinkModeAutonegotiation;
uintl6 t ulé6PhyRegVal = 0;

// According to data sheet, three LSB bits of register 0x1E indicate
// auto-negotiation result

// Read out auto-negotiation result from PHY

ul6PhyRegVal = Ethphy Read(pstcEmac, O0x1E);

ul6PhyRegVal &= 0x7;

switch (ul6PhyRegVal)
{
case (1) :
enLinkMode
break;
case (2) :
enLinkMode
break;
case (5) :
enLinkMode
break;
case (0) :
enLinkMode
break;
default:
//printf ("Autonegotiation error!"™);
// Setting 100M full duplex, as it is a common setting
enLinkMode = EMAC_LinkModeFullDuplexlOOM;
break;

EMAC LinkModeHalfDuplex10M;

EMAC LinkModeHalfDuplex100M;

EMAC_LinkModeFullDuplexlOM;

EMAC LinkModeFullDuplex100M;

}

return enLinkMode;

}
#endif // (EMAC_AUTONEG FUNCTION == EmacUser AutoNegotiatePhy Micrel KSz8091 CB)

WWW.Cypress.com Document No. 002-04418 Rev.*A

11


http://www.cypress.com/

o CYPRESS

~a»> EMBEDDED IN TOMORROW™ MB9BFXXX, SBE2CC, S6E2G 4 —H %y k KSA4/1AT =27 )L

3.2 emac.c TOEMEBE
A—HETROY Y TINIA—FEMA D ETHALHMEZFERATEEY,

3.2.1 YALFXYAFMACFZERELAD 74 ILAERE

Emac_Autonegotiate BABIRICTRHROH U TILI—FEMRAEIET, ILFFYRA LT RFLATI A LE LT
TL—LZEZRETEFET, AU T)La—FE ILFFYRA LT RLAOEY L O~Ev b 7 YRV LIfET

T4ILELET,
pstcEmac->MARIH = (uint32 t) (((au8GenericMulticast([5]) << 8)
| ((au8GenericMulticast[4]) << 0)
)i
pstcEmac->MARIL = (uint32 t) (((au8GenericMulticast[3]) << 24)
| ((au8GenericMulticast[2]) << 16)
| ((au8GenericMulticast[1l]) << 8)
| ((au8GenericMulticast[0]) << 0));
pstcEmac->MARIH |= (uint32 t)0x20000000;
pstcEmac->MAR1H |= (uint32 t)0x80000000;
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HUINDERAE
CITEY Y TLa— FOBKMAENAEHALET.

A1—HBRY P VET—RADEY VT Y THE

EMACO & EMACL #MAERT 5546, TR KSIZHHIELET ., MCU DinFHEFHIE&RICCZD

ToTLEEL, BRETHNIE, HoMLHI—INAy TERLBELTILEL,

BREE

// Define configuration structure

stc_emac config t stcEmacConfig;

// Initialize configuration structure with zeros
PDL ZERO STRUCT (stcEmacConfig);

// Board pins setting for using Ethernet
ConfigureEthernetPins () ;

// Callback functions setting for EMACO
stcEmacConfig.pfnRxCallback = EMACORxCallbackFunc;
stcEmacConfig.pfnTxCallback = EMACOTxCallbackFunc;

// Set MAC address for EMACO (You can provide your own method here)

stcEmacConfig.au8MacAddress[0] = EMACO MAC ADDRESSO;
stcEmacConfig.au8MacAddress[1] = EMACO MAC ADDRESS1;
stcEmacConfig.au8MacAddress[2] = EMACO MAC ADDRESS2;
stcEmacConfig.au8MacAddress[3] = EMACO MAC ADDRESS3;
stcEmacConfig.au8MacAddress[4] = EMACO MAC ADDRESS4;
stcEmacConfig.au8MacAddress[5] = EMACO MAC ADDRESSS;

// Ethernet MAC 0 initialization
Emac_Init (&EMACO, &stcEmacConfig);
Emac Autonegotiate (&EMACO) ;

// Define Ethernet MAC 1 Configuration
PDL ZERO_STRUCT (stcEmacConfig) ; // Reuse config structure but reinitialize it
stcEmacConfig.au8MacAddress[0] = EMACl1 MAC ADDRESSO;

Emac Init (&EMAC1, &stcEmacCo
Emac_Autonegotiate (&EMACL) ;

stcEmacConfig.au8MacAddress[1] = EMAC1 MAC ADDRESSI1;
stcEmacConfig.au8MacAddress[2] = EMACl MAC ADDRESS2;
stcEmacConfig.au8MacAddress[3] = EMAC1 MAC ADDRESS3;
stcEmacConfig.au8MacAddress[4] = EMAC1 MAC ADDRESS4;
stcEmacConfig.au8MacAddress[5] = EMACl MAC ADDRESSS;
// callback functions setting for EMACI
stcEmacConfig.pfnRxCallback = EMAClRxCallbackFunc;
stcEmacConfig.pfnTxCallback = EMAC1TxCallbackFunc;

// Ethernet MAC 1 initialization

nfig);

FEHMIC Emac Autonegotiate()ZMUHELTA—HRy b UV EHIL., EREShERKEICEESESZ
CEHRLES, UUIMNITICHILTLWSAKRETIOBAKZFUTHELTE, MEBEESHY FHA.
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3.3.2

IL—LDEEHZE
H1ERIZ Emac_TxFrame B#Z 0 —ILT 5 LTI L—LFREETEET, ABAREFERIT SIZ1E. FE 3 2D
NTGA—BEHJ/ETIDHENHY FT,

1. EMAC @ORA »%: EMAC (0 or 1)D3E4R
2. NyIT7DT7KLR
3. NYIT7DORI(UNM M)

HoMLOHNYITFICTAPINAYFTERMO—FZERELTLESY, TEOY Y TLEEY Ty T
(TxBufferUDPFill())#[Z. UDP 7 L—.A%%{E(Emac_TxFrame()) LTWLE T,

uint8 t uwa8EthBuf[1500];
uint8 t ua8Payload[] = "Hello World!”;

// creating an Ethernet frame with IP and UDP header
TxBufferUDPFill (ua8EthBuf, ua8Payload, sizeof (ua8Payload)) ;
ua8EthBuf [42 + sizeof (ua8Payload) - 3] = (u8NumberOfCalls + '0'");

// transmit the frame
Emac_TxFrame (&EMACO, ua8EthBuf, 42 + sizeof (ua8Payload));

JL—LDREARZE

EAAE— FEBRIZLTLVSIESE. Emac_RxFrame GetBufbPtr B Z 3 —/L&IC memcpy BMEFERAT S &
TIL—LEZETEET, 7L—LRIEH. Enac RxFrame ReleaseBuf B EI—ILLTROTARY YT
RAEBRETHIVLENHYFET, BRAAE—FEZEMLTLSBEE. Emac Rx BAHZI—ILTEH5IELTIL—LE
RETEET,

#if (EMAC_INTERRUPT_MODE == PDL_ON)
u8pbuffer =(uint8 t *) Emac_ RxFrame GetBufPtr (pstcEmac);
if (NULL != u8pbuffer)

{

memcpy ( (uint8 t*)p->payload, buffer, p->len);
}
Emac RxFrame ReleaseBuf (pstcEmac) ;

felse
p->len = Emac RxFrame (pstcEmac, p->payload) ;
#endif
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3.3.4 ERA#HME
EAHAZEERAT 554A. EMAC_INTERRUPT_MODE % PDL_ON IZEREL TL 2 &Ly,

#define EMAC INTERRUPT MODE PDL ON

Emac InitIrg B THELRBAAZEMLTLEEIL, TIHIFOBRETET I/ —<ILEIRAIF

RIS T
WFEHA,
pstcEmac->stcIER.NIE = 1;
pstcEmac->stcIER.RIE = 1;
pstcEmac->stcIER.TIE = 1;

EA#HFEH . Emac_IrgHandler A I—IILENFT, BHEICE LT Enac_IrgHandler BBNO TN I—
FEZEBELTLEEWD, TIAHILMDEETE, EREXTTRICI—ANAYIBEENI—LENET,

if (pstcEmac->stcSR.RI != 0)

{
pstcEmac->stcSR.RI = 1;
if (pstcEmacInternData->pfnRxCallback != NULL)
{

pstcEmacInternData->pfnRxCallback() ;
}
}
if (pstcEmac->stcSR.TI != 0)
{
pstcEmac->stcSR.TI = 1;
if (pstcEmacInternData->pfnTxCallback != NULL)
{

pstcEmacInternData->pfnTxCallback() ;
}
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4 LA—HR2y FRSA1DAV T4 T L—aveT—4H8
CITIHRA—YRy b T—AEEZRBALET,

4.1 [ZL®HIC
BHLIVRASERETTEL, A—FFBELADOA VT4 T L—2 3 2 FEALTA—SRY MMV REVRAES

MBI T A2 TEET, KOV T4 5 L—2avik, OEEERUN—FYI7ERBT—22RE)TEAS
nET, PHEKTERASINE,. COaV I« L—avidEREAERA.

42  AVI4TL—YarnEERk
TROT—EIE A —YRY b FSA4DA2 T4 L= 3 DEERTHS stc_emac _config t TEASH

i‘g—o
Ei J4—ILF & SRR
BRGGEE. AVAT71—X
. [ETRTDIL—L(F FLR
boolean_t bPromiscuousMode PDL_ON, PDL_OFF BEARLENLDEAHT)ES
ELET,
ZEI—IL/NY Y BEHOEK
func_ptr_t pfnRxCallback - Hqn
EEI—ILNY I BHEOBEK
func_ptr_t pfnTxCallback - HA A
IZ5—a—)L/\y Y EHEOE
func_ptr_t pfnErrorCallback - oA A
A=Yy kN—FOT77T
uint8_t array au8MacAddress[6] - FLAMACT7 FLREHME
A)

4.3 )2ODRT—RAD enum B

A=—FF2Y bRESANFY VIR T—E T enumBZRERALET, ChiE. TROELY en_emac_link t TE
BESNTLEY,

EfE FiEA
RT3 UHEIL SN TG

AR A VNI SN, T2 B FRER &
SIZMACHERESNTWVET

g%l

EMAC_LinkStatusLinkDown

EMAC_LinkStatusLinkUp

4.4

EMAC_LinkStatusAutonegotiationinProgress

F—hrrILT—2 3 UER

EMAC_LinkStatusAutonegotiationSuccessful

J—REDA—FRTLIT—2 3 UNET

EMAC_LinkStatusAutonegotiationNotSupported

J— KA — RIS IT— 3 VITERIE

EMAC_LinkStatusinvalidParameter

BEELGENIRESNATLS

EMAC_LinkStatusUnknownError

AL S —HFEE

JoOE—F®Denum &

1y EF—FIZDWTH, en_enum link mode t EWVVDAFID enum BAFERINTVET, ABETREDES

YTT,
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BREE e
EMAC_LinkModeHalfDuplex10M FZEFE— F 10Mbit/s
EMAC_LinkModeFullDuplex10M £”FE— F 10Mbit/s
EMAC_LinkModeHalfDuplex100M FZFE— F 100Mbit/s
EMAC_LinkModeFullDuplex100M £”FE— F 100Mbit/s

5 A4A—H2y b FS54/\ API
A—H2y FESA/NAPIDEMEY Y TILa—FEHBALET,

51 Ethernet MAC functions
CITRA—YFY FFSA/30 APIBE#OMEY > TILa—FIZDWTHBELET,
5.1.1 Emac_Init()

AEHEA —HY 2y bEMHI L F T, pstcEmac [& (FM_ETHERNET MAC TypeDef*)&EMACO A
(FM_ETHERNET MAC TypeDef*)&EMACI D ESH LM TRITNIEWNTER A, pstcConfig [FA—HFHRERADEH
N7 KLRTY, HlZIE, sstcEmacConfig DKSIZHRELET,

Jaks47
en result t Emac Init( volatile FM ETHERNET MAC TypeDef* pstcEmac,
stc_emac config t* pstcConfig
)
NSA—42 % SitEA
[in] pstcEmac A —4%%y k MAC DA 24
[in] pstcConfig A=Yy MERD/INT A—4
RYE Bt 8d
Ok BEF v RILEAMICERE
ErrorinvalidParameter THROELLMMNBEEINTNET,
pstcEmac == NULL
pstcEmacInternData == NULL
(invalid or disabled Ethernet unit)

5.1.2 Emac_Delnit()
AEREA —H Ry FOMBLERBRLET,

Jorsq47

en_result t Emac DelInit( volatile FM ETHERNET MAC TypeDef* pstcEmac )

RS A—44% B1L
[in] pstcEmac A4 —H %y F MACDRA >4

RYE St B
Ok HET ¥ RILEENICHTE
ErrorInvalidParameter TEARESATHETS,
pstcEmac == NULL
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5.1.4

COBHBIEA—Y2ry b IRQDWELEZHEEEL. EMACZ )y MREEICL, REBBT—2ZHEELET,

MACL [, MACO [29/ By Y ESNA B IN TV EEEICOH#MEELET, Lz > T, Emac_Delnit(EMACO)IZ
EMACO #!)tzwy FREBICLET M. EMACL N7V T4 T THWVNEEICOAIV AV IV EBEATIZLET,
Emac_Delnit(EMACL)Z# &I U T M. H5LME Emac_Init(EMACL) ZEIZHEUH S HAWVEEIZEIYET ., mA
DA —H Xy FFrRILDOYVEIL EZBEIRT 5B E1E. Emac_Delnit(EMAC1)Z £ IZFEUH L. Emac_Delnit(EMACO)

EZDHEICHEUTH LTSS,

Emac_TxFrame()
AT T L—LXREBEICEREINES,

Fnrsq47
en result t Emac TxFrame( volatile FM ETHERNET MAC TypeDef* pstcEmac,
uint8 t* pu8Buf,
uintlé6 t ulé6Len

IRNSA—44%

SitEA

[in] pstcEmac

A—Y*%y k MACDRA 4R

[in] pu8Buf

EIESNBNS FERINY T7ADKRS V8

[in] ul6Len

NA FEEFINY T 7R, FIESh DA M

RYME B
ok EEXT
ErrorInvalidParameter TEAEESATVET,
pstcEmac == NULL
Emac_GetRxFrameLength()
AEMIZEIL—LOESEZRLET,
Jaraq47
uintl6 t Emac GetRxFrameLength( volatile FM ETHERNET MAC TypeDef*
pstcEmac )
IRSA—4 % e
[in] pstcEmac A=Yy k MACDRA >4
RY{E BL

uintle t

ZELEIL—LORI@ILZELTLEL, HLLEF
pstcEmac == NULL
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5.1.5 Emac_RxFrame()
Copies a received Ethernet frame into a buffer provided by the user application.

Jarsq47
uintl6 t Emac RxFrame( volatile FM ETHERNET MAC TypeDef* pstcEmac,
uint8 t* pu8Buf
)
IRSA—4 % E L]
[in] pstcEmac A4A—H %y k MACDRA V4B
[in] pu8Buf ZELEZA—FRY b ITL—LORBTLEEZTINS/\A FEFI/NY
T7ADRA A
RY{E B
uintl6_t FELEIL—LDES $5LE0 (FEHBHELTLAEL), 4L
pstcEmac == NULL

5.1.6 Emac_GetLinkStatus()

KEREIEFO) VIR T—E2RZBLET., BICE 43 ECEREHBHEN TS en emac link status t ZfEMA
Liﬂ-o

Fors47

en_emac link status_ t Emac GetLinkStatus( volatile

FM ETHERNET MAC TypeDef* pstcEmac )

R *A—84% L
[in] pstcEmac A=Yy k MACDRA >4
RYmE i
en emac link status t TEED enum EZELET,

EMAC LinkStatusLinkDown

EMAC LinkStatusLinkUp

EMAC LinkStatusAutonegotiationInProgress
EMAC LinkStatusAutonegotiationSuccessful
EMAC LinkStatusAutonegotiationNotSupported
EMAC LinkStatusInvalidParameter

EMAC LinkStatusUnknownError

HMIT43EESHEL TSN,
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5.1.7 Emac_GetLinkMode()

KEREIEFO) I E—FZERLET ., BICF 44 8RB ENTLVS en emac link mode t ZHALFET,

JorsA47
en _emac link mode t Emac GetLinkMode ( volatile FM ETHERNET MAC TypeDef*
pstcEmac )
RSA—B % i
[in] pstcEmac A —H*Yy K MACDRA >4
REYiE B

en_emac link mode t

TEED enum EZRLET,

EMAC LinkModeAutonegotiation
EMAC LinkModeHalfDuplex10M
EMAC LinkModeFullDuplex10M
EMAC LinkModeHalfDuplex100M
EMAC LinkModeFullDuplex100M

FHMlL44EESRLTILESLY,

5.1.8 Emac_SetLinkMode()

KE#IZ) VIV E—FZERELET, SIHERYEICIF 44 MICREE SN TS en_emac link mode t ZfEAL

£,

Jorsq47

en _emac link mode t Emac_ SetLinkMode( volatile FM ETHERNET MAC TypeDef*

pstcEmac,

en emac_link mode t enLinkMode

IRNSA—84%

Bl

[in] pstcEmac

£ —4%y k MAC DAL 4

[in] enLinkMode

Y29 E—F, enum DIEIXTENRYEEZSRL TSN,

RYE

Bl

en_emac link mode t

TED enum EFRLET,

EMAC LinkModeAutonegotiation
EMAC LinkModeHalfDuplex1O0M
EMAC LinkModeFullDuplex10M
EMAC LinkModeHalfDuplex100M
EMAC LinkModeFullDuplex100M

Ml 44mESRL TS,
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5.1.9 Emac_Autonegotiate()
AE#IEA —F 2y b3/ ODA—bRTIT—2 a3 0 FETLET, EPEMICO—ILLTLESLY,

JaorE47F

en _emac link status t Emac Autonegotiate( volatile
FM ETHERNET MAC TypeDef* pstcEmac )

RFTA—8%E HiEA
[in] pstcEmac A4A—H 23y K MACDRA V4
RYE i
en emac_link status t TED enum EZELET,

EMAC LinkStatusLinkDown

EMAC LinkStatusLinkUp

EMAC LinkStatusAutonegotiationInProgress
EMAC LinkStatusAutonegotiationSuccessful
EMAC LinkStatusAutonegotiationNotSupported
EMAC LinkStatusInvalidParameter

EMAC LinkStatusUnknownError

FHHE43BEEZSHL TS,

5.1.10 Emac_SetDescToTxBuf()

AREREINY T 7 DEENA —H 1Y b FSANBIZERSATVISEEICOAFATEEY, Ny 77 DHER.
EMACO BUFFERS_IN DRIVERSPACE % L <[ EMAC1 BUFFERS IN DRIVERSPACE TEHETEZET,

Jors47
en result t Emac_ SetDescToTxBuf ( volatile FM ETHERNET MAC TypeDef*
pstcEmac,
uintl6 t ulé6DescNumber,
uint8 t * pu8UserBuf,
uintl6 t ul6BufLength
)
RSA—424 EL
[in] pstcEmac A=Yy k MACDRA >4
[in] ul6DescNumber DMA T4 R9 1) TADES
[in] pu8UserBuf NYITF7DIRA A
[in] ulé6BufLength Ny IT7DRS
RYE Bit8d
ok TARY Y TEHRES
ErrorInvalidParameter TERARESNTWVET,
pstcEmac == NULL
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5.1.11 Emac_SetDescToRxBuf()
AEBENY T 7DHENS—Y Ry FFSANBICERSNATVWEIGEEICOAHAFATEETS, Ny 77 DHE(R.
EMACO BUFFERS IN DRIVERSPACE & EMACL BUFFERS IN DRIVERSPACE CTEZETZEET,

Jora47
en result t Emac SetDescToRxBuf ( volatile FM ETHERNET MAC TypeDef*
pstcEmac,
uintl6 t ulé6DescNumber,
uint8 t * pu8UserBuf,
uintl6e t ul6BufLength
)
RIA—84£ i
[in] pstcEmac A—Y*y k MACDRA 4R
[in] uléDescNumber DMA T4 A9 1) TADES
[in] pu8UserBuf NYIT7DRA A
[in] uléBuflength NYIT7ORS
RYIE B
Ok TARIYTARERT
ErrorInvalidParameter TEAEESATLET,
pstcEmac == NULL

5.1.12 Emac_SetEcout()
ABE#E PLL YOy I DEAZHALET . EMAC_ECOUT A PDL_ON DIHFA. E_ COUT EVIEHAICHESN
USB/Ethernet ¥ B v 7 BB Y 9,

Jakrs47
en result t Emac_ SetEcout( void )
R *A—84% L
void =
RYfE B L
Ok RETT
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5.1.13 Emac_RxFrame_GetBufPtr()
ZEIL—LDNYI7ERAVATRLET, ZELEBETOT—2IE—LBIZERTEET, BFAHE—FEH
MZLTWBIFZBEICHERALTLZEL, (3.33EEZSH)

Jorsq47
void* Emac_ RxFrame GetBufPtr( volatile FM ETHERNET MAC TypeDef* pstcEmac )
RFA—H % i
[in] pstcEmac A4 —H %y F MACDRA U4
RYfE s
void * REIL—LDNYT7ORAVEFERFOEIBEZEFELTLEWL). &
L<I& pstcEmac == NULL

5.1.14 Emac_RxFrame_ReleaseBuf()
RETARIVTRERDT AR ) TEAAEHLETS, ZEVRBICL>TT—REMFELIAAY I 7T L. f#K
WEELET, BRAHFE—FZAMICLTLEHEIERALTLLZEL, (3.33EEZSH)

Iarsq47
void Emac RxFrame ReleaseBuf ( volatile FM ETHERNET MAC TypeDef* pstcEmac )
RIA—84£ 540
[in] pstcEmac A —H2Y b MACORA 2 4E
RYfE B L
void
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5.2 Ethernet PHY functions

A—H2y FRSANZIE, Bfisht=41—F2Ry b PHY ZUEvy kL, MIIRMII DRF— 30X AD M
VAT I—ABHTT—R%EZTAH,. ZIHNOEAMIBEHEHLHYET, CHoDBEHIINBLEBLRLGZINET
M, 51ETEHRALT Emac THRESIBHELSINSZLET L1260, TLRITEBFIIET,

5.2.1 Ethphy_Read()
COBBIEPHY M oEEHRAHELET,

)

Iaks47
uintle t Ethphy Read( volatile FM ETHERNET MAC TypeDef* pstcEmac,
uint8 t u8PhyReg

IRNSA—44%

HitBA

[in] pstcEmac
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[in] u8PhyReg
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uintl6 t
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5.2.2 Ethphy_Write()
COBEBIE PHY AMEZEEZRAHET,

Iarsa47
en _result t Ethphy Write( volatile FM ETHERNET MAC TypeDef* pstcEmac,
uint8 t u8PhyReg,
uintlé t uléval
)
R *A—84% L

[in] pstcEmac

A=Yy bIVOLVREZVRADRSL 4R

[in] u8PhyReg

LEETEHLORETFLR

[in] uleVal

PHY [ZEZAFNBIE
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ErrorInvalidParameter
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5.2.3 Ethphy_Reset()
C DRE%E. emac_user.h ® EMACO_PHY_RESET PIN F1=l& EMAC1_PHY_RESET PIN TE&&MNi= GPIO E

VENLTPHY ZYEY FLET,
Jarsq47
uintlé t Ethphy Read( volatile FM ETHERNET MAC TypeDef* pstcEmac );
IRSA—4 % E L]
[in] pstcEmac A—HRy FIZOLVREVRADKRS V4
RY{E L
Ol PHY Uty ho—7 U RANEFENE LT
ErrorInvalidParameter pstcEmac TEHTT
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HALTLADIA0ay ra—S (2T 5
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