RLENESAS APPLICATION NOTE

RZ/T1 Group RO1AN3501EJ0110

' . Rev.1.10

Multi Port Ethernet Driver Sep 1, 2017
Outline

This application note explains a sample program to be run with the Ethernet drivers that support evaluation
board provided in the Renesas Starter Kit for RZ/T1 Group, which incorporates a microcontrollers of the RZ/T1
group.

Evaluations proceeds by issuing ping commands on a device connected to the evaluation board and confirming
the responses from the board.

Target Devices

RZ/T1 Group
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1. Specifications
Peripheral devices used in this sample program and the applications are listed in Table 1.1. A connection

diagram is illustrated in Figure 1.1.

Table1.1 Peripheral Modules and Applications
Peripheral Module Application
Cortex-R4F Running the program.
Tightly-coupled memory (TCM) Storing program code for execution by the Cortex-R4F and data
for use in the programs
Ethernet MAC (ETHERC) Transfers data through the Ethernet port.
Ethernet switch (ETHSW) The Ethernet switch is also utilized.

Host computer*

' Debugger
LAN cable* UsSB
Jp——

(Host/Func)

L——'-———r CAN LAN

ICE*

JTAG

Microphone
Headphone

RZ/T1 CPU

RTK7910022C00000BR
Note: The asterisks (*) indicate the device that the user needs to prepare.
Figure 1.1 Connection Diagram
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2. Operating Environment

The Ethernet driver explained in this application note is for the environment below.

Table 2.1 Operating Environment

Item

Description

Microcomputer

RZ/T1 R7S910017

Operating frequency

CPU clock (Cortex-R4F): 450 MHz

Operation voltage

Internal: 1.2 V, 1/0: 3,3V

Integrated development environment

IAR Embedded Workbench for ARM version 7.60.1

Emulator

IAR JATG emulator I-jet for ARM

Operating mode

SPI boot mode
16-bit-bus boot mode

Board

RZ/T1 Evaluation Board
(RTK7910022C00000BR)

RO1AN3501EJ0110 Rev.1.10
Sep 1, 2017
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3. Reference Documents

The documents related to this application note are listed below.
e RZ/T1 Group User's Manual: Hardware (RO1UH0483EJ)
e RZ/T1 Group Application Note: Initial Settings (ROLAN2554EJ)
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4. Hardware

4.1 Pins

Pins used in the sample program and their functions are listed here.

Table 4.1 Pins Used and Their Functions
Pin Symbol Input/Output Function
ETHO_TXC Input Inputs for the 10M or 100M transmission clock signals
ETH1 TXC (2.5 MHz or 25 MHz).
ETHO_TXEN Output Outputs for the transmission enable signal.
ETH1_TXEN
ETHO_TXER Output Outputs for the transmission error signal.
ETH1_TXER
ETHO_TXDO to 3 Output Outputs for the transmission data signal.
ETH1 TXDOto 3
ETHO_RXC 110 Receive clock I/0 pins
ETH1 RXC
ETHO_RXDV Input Inputs for the receive data enable signal.
ETH1_RXDV
ETHO_RXER Input Inputs for the receive data error signal.
ETH1 RXER
ETHO_RXDO to 3 Input Inputs for the receive data signal.
ETH1 RXDOto 3
ETHO_CRS Input Inputs for the career sense signal.
ETH1 CRS
ETHO_COL Input Inputs for the collision detection signal.
ETH1 COL
ETH_MDC Output Output for the management interface clock.
ETH_MDIO 110 Management data signal 1/0 pin
PHYLINKO Input Inputs for the PHY Link signal.
PHYLINK1
ETHSWSECOUT Output Event output pin for Ether switch per second.
PHYRESETOUT# Output Outputs for the PHY RESET signal for Ether0 and Ether1.

RO1AN3501EJ0110 Rev.1.10
Sep 1, 2017
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4.2 Reference Circuit

The blocks involved in Ethernet communications are illustrated below.

This LSI MDC Management
MDIO n Vo IF 0
> - P> Buifer | amp—
MDC ; Management
MDIO | 8 110 IF 1
= ——  ff | —-
EtherCAT Ml >
Slave Controller
Mil it [ raan | MIVRMI Media I/F
(o} Port 0
= Converter[“@=P pyiter 4——()“»
f A Mil o
CHTor AT -
GATEMMD
[CATTXGSFT | ETHSETRST Media I/F
[Tseomo | ETROIN s MIL | iR | MIVRMITE o Port 1
[[EmacrsT | [fwcsa ] 3 | Converter Buffer |
@
Y
ETHSFTRST
GMIl » i
Ether MAC & Ethernet Switch il MIL [ MIVRMIE | MIVRMIEE M;gl'?élf:
% > - Converter Buffer |
3
i >
ETHSFTRST
Figure 4.1 Diagram of Blocks Involved in Ethernet Communications
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5. Software (Driver)

51 Outline of the Driver

This sample program handles Ethernet communications by issuing calls for driver functions to utilize the
Ethernet MAC (ETHERC), Ethernet PHY (ETHPHY), and Ethernet switch (ETHSW) blocks.

5.2 Files

The drivers used in this sample program are listed below.

Table 5.1 Files Used in Sample Program
Filename Outline
.. *1/inc/eth_hwfnc.h The header file for defining hardware functions.
.. *1/inc/r_eth.h The disclosed header file for the Ethernet-related drivers.
.. *1/inc/r_eth_mac.h The header file for defining the ETHERC driver.
.. *1/inc/r_eth_phy.h The header file for defining the ETHPHY driver.
.. *1/inc/r_eth_sw.h The header file for defining the ETHSW driver.
.. *1/src/drv/eth/eth_hwfnc.c The file used to mount the API for the hardware function driver
.. *1/src/drv/eth/r_eth_mac.c The file used to mount the API for the ETHERC driver
.. *1/src/drv/eth/r_eth_phy.c The file used to mount the API for the ETHPHY driver
.. *1/src/drv/eth/r_eth_sw.c The file used to mount the API for the ETHSW driver

Note: ".. *1" represents the folder name of the sample program.

5.3 Major Data Types

The major data types used in this sample program are listed below. These integers are defined in the standard library.

Table 5.2 Major Data Type
Symbol Description
int8_t 8-bit signed integer
intl6_t 16-bit signed integer
int32_t 32-bit signed integer
int64_t 64-bit signed integer
uint8_t 8-bit unsigned integer
uintl6_t 16-bit unsigned integer
uint32_t 32-bit unsigned integer
uinté4_t 64-bit unsigned integer
RO1AN3501EJ0110 Rev.1.10 Page 8 of 55
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5.4 Constants

The major constants are listed below.

Sep 1, 2017

RENESAS

Table 5.3 Constants
Constant Name Value Description Definition File
USE_ETHSW 1 Ethernet switch, an optional function r_eth.h
USE_ETHSW_MGTAG 1 Management tag function, an optional r_eth.h
function of Ethernet switch
MULTICAST_MODE_ENA 1 Receives multicast frames, an optional function  r_eth.h
PROMISCUOUS_MODE_ENA 1 Receives all frames, an optional function r_eth.h
MACO_TYPE_MASK 0x01 Masks the MAC address type r_eth.h
MACO_TYPE_UCAST 0x00 MAC address of the unicast frame r_eth.h
MACO_TYPE_MCAST 0x01 MAC address of the multicast frame r_eth.h
ETH_HEADR_SIZE 14 Ethernet frame header size r_eth.h
ETH_VLAN_HEADR_SIZE 18 Header size of the Ethernet frame with a VLAN r_eth.h
tag
ETH_EVT_PHYINTn 0x00000001 Ether PHYn event r_eth.h
0x00000002 (n=0to 2)
0x00000004
ETH_EVT_RXDMACMP 0x00000100 Ether MACDMA reception completed r_eth.h
ETH_EVT_RXDMAERR 0x00000200 Ether MACDMA reception error r_eth.h
ETH_EVT_RXFIFOOVF 0x00000400 Ether RX-FIFO overflow r_eth.h
ETH_EVT_TXDMACMP 0x00010000 Ether MACDMA transmission completed r_eth.h
ETH_EVT_TXDMAERR 0x00020000 Ether MACDMA transmission error r_eth.h
ETH_EVT_TXCMP 0x00100000 Ether transmission completed r_eth.h
ETH_EVT_TXFIFOUDF 0x00200000 Ether TX-FIFO underflow r_eth.h
ETH_EVT_TXFIFOERR 0x00400000 Ether TX-FOFO error r_eth.h
ETH_EVT_PHY ETH_EVT_PHYINTO | Ether PHY event r_eth.h
ETH_EVT_PHYINT1 |
ETH_EVT_PHYINT2
ETH_EVT_TX ETH_EVT_TXDMACMP | Events related to Ether transmission r_eth.h
ETH_EVT_TXCMP |
ETH_EVT_TXDMAERR |
ETH_EVT_TXFIFOUDF |
ETH_EVT_TXFIFOERR
ETH_TYPE_IPv4 0x0800 Ethernet Type: IPv4 r_eth.h
ETH_TYPE_ARP 0x0806 Ethernet Type: ARP r_eth.h
ETH_PORTO 1 Specifies Ethernet port 0 as the port r_eth_mac.h
used for transmission and reception.
ETH_PORT1 2 Specifies Ethernet port 1 as the port r_eth_mac.h
used for transmission and reception.
ETH_PORTALL (ETH_PORTO | Specifies all Ethernet ports as the ports r_eth_mac.h
ETH_PORT1) used for transmission and reception.
MACINFO_TBLEND OxFF Specifies the end point of the eth_macinfo_t r_eth_mac.h
structure.
MACINFO_UCAST_MAX 2 Specifies the maximum number of unicast MAC  r_eth_mac.h
addresses that can be registered in the
eth_macinfo_t structure.
htonl ntohl Converts the host byte order to 32-bit r_eth_mac.h
network byte order.
RO1AN3501EJ0110 Rev.1.10 Page 9 of 55
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htons ntohs Converts the host byte order to 16-bit r_eth_mac.h
network byte order.

PHY_ADRO 1 Adt_jress of PHYO for use in accessing PHY r_eth_phy.h
registers
PHY_ADR1 2 Adgress of PHY1 for use in accessing PHY r_eth_phy.h
registers
PHY_MAX_NUM 2 Specifies the number of PHY interfaces r_eth_phy.h
PHY_LINK_MASK 0x80004000 Masks the link state of the PHY unit. r_eth_phy.h
PHY_LINK_UP 0x00004000 The link with the PHY unit is up. r_eth_phy.h
PHY_LINK_DOWN 0x00000000 The link with the PHY unit is down. r_eth_phy.h
PHY_AUTONEGO_MASK 0x80002000 Masks the auto negotiation state of the PHY unit. r_eth_phy.h
PHY_AUTONEGO_EN 0x00002000 Auto negotiation of the PHY unit is enabled. r_eth_phy.h
PHY_AUTONEGO_DS 0x00000000 Auto negotiation of the PHY unit is disabled. r_eth_phy.h
PHY_SPEED_MASK 0x80000030 Masks the transfer rate of the PHY unit. r_eth_phy.h
PHY_SPEED_10M 0x00000000 Specifies 10BASE-T. r_eth_phy.h
PHY_SPEED_100M 0x00000010 Specifies 100BASE-T. r_eth_phy.h
PHY_SPEED_1G 0x00000020 Specifies 1000BASE-T. r_eth_phy.h
PHY_DUPLEX_MASK 0x80000001 Masks the duplex type of the PHY unit. r_eth_phy.h
PHY_DUPLEX_HALF 0x00000000 Uses the PHY unit in half-duplex mode. r_eth_phy.h
PHY_DUPLEX_FULL 0x00000001 Uses the PHY unit in full-duplex mode r_eth_phy.h
RO1AN3501EJ0110 Rev.1.10 Page 10 of 55
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Table 5.3 Constants
LAN_MODE_MSK (PHY_SPEED_MASK|  Masks the configurations of the PHY unit. r_eth_phy.h
PHY_DUPLEX_MASK)
LAN_10T_HD (PHY_SPEED_10M | Specifies 10BASE-T with half-duplex. r_eth_phy.h
PHY_DUPLEX_HALF)
LAN_10T_FD (PHY_SPEED_10M | Specifies 10BASE-T with full-duplex. r_eth_phy.h
PHY_DUPLEX_FULL)
LAN_100TX_HD (PHY_SPEED_100M | Specifies 100BASE-TX with half-duplex. r_eth_phy.h
PHY_DUPLEX_HALF)
LAN_100TX_FD (PHY_SPEED_100M | Specifies 100BASE-TX with full-duplex. r_eth_phy.h
PHY_DUPLEX_FULL)
LAN_1000T_HD (PHY_SPEED_1G| Specifies 1000BASE-T with half-duplex. r_eth_phy.h
PHY_DUPLEX_HALF)
LAN_1000T_FD (PHY_SPEED_1G| Specifies 1000BASE-T with full-duplex. r_eth_phy.h
PHY_DUPLEX_FULL)
PHY_REG_**** Used for the PHY standard register address r_eth_phy.h
PHY_CONTROL_**** Assigns bits to the PHY mode control register. r_eth_phy.h
PHY_STATUS_*+** Assigns bits to the PHY mode status register. r_eth_phy.h
PHY_ANADYV_**** Assigns bits to the PHY auto-negotiation r_eth_phy.h
advertisement register.
PHY_ANLINK_**** Assigns bits to the PHY auto-negotiation link partner r_eth_phy.h
ability register.
ETHSW_LUT_D_PORTO 0 Specifies port 0 as the dynamic record in the lookup r_eth_sw.h
table.
ETHSW_LUT_D_PORT1 1 Specifies port 1 as the dynamic record in the lookup r_eth_sw.h
table.
ETHSW_LUT_D_PORT2 2 Specifies port 2 as the dynamic record in the lookup r_eth_sw.h
table.
ETHSW_LUT_S_PORTO 1 Specifies port 0 as the static record in the lookup table.  r_eth_sw.h
ETHSW_LUT_S PORT1 2 Specifies port 1 as the static record in the lookup table.  r_eth_sw.h
ETHSW_LUT_S_PORT2 4 Specifies port 2 as the static record in the lookup table.  r_eth_sw.h
LRN_CHK_CNT 10 The maximum number of MAC addresses that can be r_eth_sw.h
sequentially read by the learning interface.
RO1AN3501EJ0110 Rev.1.10 Page 11 of 55
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5.5 Configurations

Modify the configuration settings listed below as required.

Table 5.4 List of Configurations
Constant Name Description Definition File
USE_ETHSW Selects use of the Ethernet switch, an optional function. r_eth.h
USE_ETHSW_MGTAG Selects use of the management tag function, an optional function of the r_eth.h
Ethernet switch.

MULTICAST_MODE_ENA Selects the reception of multicast frames, an optional function. r_eth.h
PROMISCUOUS_MODE_ENA Selects the reception of all frames, an optional function. r_eth.h
USE_NET_PORT2 Selects the Ethernet port to be used, an optional function. r_eth.h
PHY_ADRO Base address for use in access to the PHY registers for PHYO. r_eth_phy.h
PHY_ADR1 Base address for use in access to the PHY registers for PHY1. r_eth_phy.h

5.5.1 Details on Configurations

(1) USE_ETHSW

This constant is used to enable or disable the Ethernet switch function.

e Enabled (=1):

This is the default setting. A two-port PHY interface is enabled so that network topologies such as the line and
ring can be configured without involving an external switching hub. EtherCAT1 (J1) and EherCAT2 (J2) are
respectively available as Ethernet ports 0 and 1 with this evaluation board.

e Disabled (= 0):
Only EtherCAT?2 (J2) is available as a general-purpose Ethernet port with this evaluation board.

(2) USE_ETHSW_MGTAG

This constant is used to enable or disable the management tag function of Ethernet switch. This function is
usable only when Ethernet switch is enabled (USE_ETHSW =1).

e Enabled (=1):

This is the default setting. Management tags are added to the frames. With the management tags, acquisition of
the information of the general-purpose Ethernet port through which received frames have passed and
specification of the destination Ethernet ports of frames for transmission are possible.

e Disabled (=0):

Management tags are not added to the frames.

RO1AN3501EJ0110 Rev.1.10 Page 12 of 55
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(3) MULTICAST_MODE_ENA

This constant is used to specify the receiving condition of multicast frames.

e Receives all multicast frames (=0).

¢ Receives the specified multicast frames only (=1): This is the default setting.

(4) PROMISCUOUS_MODE_ENA

This constant is used to specify the receiving condition of all Ethernet frames.

o Receives all Ethernet frames (=0).

o Receives only those frames which have passed address filtering (=1): This is the default setting.

(5) USE_NET_PORT2

This constant is used to switch Ethernet ports to be used.

e General-purpose Ethernet ports 0 and 1 used (= 0): Default

o General-purpose Ethernet port 2 used (= 1)

General-purpose Ethernet ports 0 and 1 are disabled, and the evaluation board EtherMAC(J7) is enabled as a
general-purpose Ethernet port.

The PHY address is equal to Ethernet port 0.

(6) PHY_ADR

This constant is used to specify the addresses of the ETHPHY units. Set the same addresses as are configured in
hardware for the individual PHY units, which are general-purpose Ethernet ports 0 (address 1) and 1 (address 2)
on this evaluation board.

e PHY_ADRO:

This is the base address for access to registers of general-purpose Ethernet ports 0 and 2.

e PHY_ADRI:

This is the base address for access to registers of general-purpose Ethernet port 1.

RO1AN3501EJ0110 Rev.1.10 Page 13 of 55
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5.6 Structures and Unions

A list of structures and unions is given below. Details are described in the subsequent tables.

Table 5.5 List of Structures and Unions
Type Definition Description Definition File
eth_frm_t structure Structure for Ethernet frames r_eth.h
eth_frmvlan_tstructure Structure for Ethernet frames with VLAN tags r_eth.h
ip4_pkt_t structure IPv4 packet structure r_eth.h
eth_frminfo_t structure Structure for the information from Ethernet frames r_eth_mac.h
eth_macinfo_t structure Structure for the information on MAC address r_eth_mac.h
eth_txdesc_tstructure Structure for the descriptor which handles transmission r_eth_mac.h
5.6.1 Details on the Structures and Unions
Table 5.6 eth_frm_t Structure
Member Description
uint8_t dst[6] Destination MAC address
uint8_t src[6] Source MAC address
uintl6_t type Ethernet type
uint8_t data[2] The initial part of the payload data
Table 5.7 eth_frmvlan_t Structure
Member Description
uint8_t dst[6] Destination MAC address
uint8_t src[6] Source MAC address
uint32_t vlan VLAN tag
uintl6_t type Ethernet type
uint8_t data[2] The initial part of the payload data
Table 5.8 ip4_pkt_t Structure
Member Description
uint8_t ver_ihl Version & internet header length
uint8_t tos Type of service
uintl6_ttl Total length
uint16_t ident Identification
uint16_t vcf_fo Flags & fragment offset
uint8_t ttl Time tolLive
uint8_t prtcl Protocol type
uint16_t hc Header checksum
uint32_t sa Source IP address
uint32_t da Destination IP address
uint8_t data[2] The initial part of the payload
RO1AN3501EJ0110 Rev.1.10 Page 14 of 55
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Table 5.9 eth_frminfo_t Structure
Member Description
info uint8_t BYTE Frame information
uint8_t vian :1 Flag indicating whether the VLAN tag is valid or not.

0: VLAN tag is not valid
1: VLAN tag is valid

uint8_t tcpchk:1 Flag indicating the results of calculation of checksums for the IPv4 and TCP/UDP headers
by the software
0: The results of calculation of checksums are determined
(checksums for the IPv4 and TCP/UDP headers are correct).
1: The results of calculation of checksums are not determined
(checksum by the software is required).
Note: This flag is enabled for receiving frames only.

uint8_t:5 Reserved

uint8_t port Transmission and reception ports
For received frames, this is set to the value for the general-purpose Ethernet port number
through which the frame has passed.
For frames for transmission, set the value for the general-purpose
Ethernet port number to which the fame is to be sent.
Note: This parameter is only valid when the management tag
function of the ETHSW is enabled.

uint32_t frm_len Frame length

uint8_t *frm A pointer to the buffer where the transmission and reception data are stored.

Table 5.10 eth_macinfo_t Structure

Member Description

uint8_t macl6] MAC address

Table 5.11 eth_txdesc_t Structure

Member Description
uint32_t addr The address at which transmission starts from.
uint32_t len The amount of transmission in bytes

5.7 Error Codes

This driver returns negative integers to indicate errors and zero or a positive integer to indicate normal execution.

RO1AN3501EJ0110 Rev.1.10 Page 15 of 55
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5.8

A list of functions is given below.

Functions

Table 5.12 List of Functions
Function Name Description Scope Definition File
R_ETH_Init Initializes ETHERC. Global r_eth_mac.c
R_ETH_Rcv Transmits Ethernet frames. Global r_eth_mac.c
R_ETH_Snd Receives Ethernet frames. Global r_eth_mac.c
R_ETH_UpdateMode Configures the operating mode of ETHERC. Global r_eth_mac.c
R_ETH_SetPhyreg Makes configurations for the ETHPHY registers. Global r_eth_mac.c
R_ETH_GetPhyreg Gets the information of the ETHPHY registers. Global r_eth_mac.c
R_ETH_memcpy Copies memory for use in the Ethernet driver. Global r_eth_mac.c
R_ETH_GetEvent Obtains events generated by Ethernet modules. Global r_eth_mac.c
R_ETH_CIrEvent Clears events generated by Ethernet modules. Global r_eth_mac.c
ntohl Converts to 32-bit byte order. Global r_eth_mac.c
ntohs Converts to 16-bit byte order. Global r_eth_mac.c
dmac_memcpy Handles copying by DMA within memory. Local r_eth_mac.c
eth_wait Wait for a specified period of time. Local r_eth_mac.c
eth_int_init Initializes Ethernet-related interrupts. Local r_eth_mac.c
ETHDMAIR_isr Ether MACDMA reception completion interrupt handler Local r_eth_mac.c
ETHDRIE_isr Ether MACDMA reception error interrupt handler Local r_eth_mac.c
ETHRFIV_isr Ether RX-FIFO overflow interrupt handler Local r_eth_mac.c
ETHDMAIT _isr Ether MACDMA transmission completion interrupt handler Local r_eth_mac.c
ETHDTIE isr Ether MACDMA transmission error interrupt handler Local r_eth_mac.c
ETHIT _isr Ether transmission completion interrupt handler Local r_eth_mac.c
ETHTFIU isr Ether TX-FIFO underflow interrupt handler Local r_eth_mac.c
ETHTFIE_isr Ether TX-FIFO error interrupt handler Local r_eth_mac.c
R_PHY_Init Initializes ETHPHY. Global r_eth_phy.c
R_PHY_Reset Resets ETHPHY. Global r_eth_phy.c
R_PHY_SetMode Configures the operating mode of ETHPHY. Global r_eth_phy.c
R_PHY_GetMode Gets the operating mode of ETHPHY. Global r_eth_phy.c
R_PHY_Link ETHPHY link-up Global r_eth_phy.c
R_ETHSW_ Init Initialization of ETHSW. Global r_eth_sw.c
R_ETHSW_AddMaclut Adds dynamic records to the address table of ETHSW. Global r_eth_sw.c
R_ETHSW_AddMaclutStatic Adds static records to the address table of ETHSW. Global r_eth_sw.c
R_ETHSW_MacLearning Learns the MAC address of ETHSW. Global r_eth_sw.c
ethsw_update_maclut Updates the address table of ETHSW. Local r_eth_sw.c
ethsw_getCRC8 Gets a hash key by using a CRC-8 polynomial. Local r_eth_sw.c
ethsw_cap_timer Captures the timer value for ETHSW. Local r_eth_sw

RO1AN3501EJ0110 Rev.1.10
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58.1 Details on the Functions Used with the Ethernet MAC

(1) R_ETH_Init

R_ETH_lInit
Synopsis Initializes the Ethernet MAC module.
Header r_eth.h
r_eth_sw.h
eth_hwfnc.h
Declaration int32_tR_ETH_Init(eth_macinfo_t*macinfo)
Argument eth_macinfo_t *macinfo : A pointer to the registered MAC address table.
Returned value 0 : Normal termination
-1 : Parameter error

Execution condition

Description

Error condition

Supplementary note

Usage example

This function is only executed once prior to all other API functions of the drivers for the Ethernet system.

This function
o checks whether the registered MAC address table is valid or not;
o configures the Ethernet-related clocks and releases the Ethernet-related modules from the module-
stopped states;
¢ initializes the ETHERC,;
¢ releases the Ethernet-related modules from reset states;
¢ sets up the hardware functions;
o initializes the ETHSW and ETHPHY;
e sets the MAC address;
o secures the buffers for the transmission driver;
¢ initializes Ethernet-related interrupts; and
e permits the reception of Ethernet frames.

The number of unicast MAC addresses registered in the MAC address table exceeded the number
specified in the constant MACINFO_UCAST_MAX.

None

eth macinfo t macAddr_t[] = {
{ 0x12, 0x34, Ox56, 0x78, 0x9A, OxBC }, /* Unicast MAC addresses */
{ 0x01, 0x80, 0xC2, 0x00, 0x00, OxOE }, /* Multicast MAC addresses */
{ MAC INFO_TBLEND,MACINFO_ TBLEND,MACINFO TBLEND,
MACINFO_ TBLEND ,MACINFO TBLEND ,MACINFO TBLEND }
}i

int32_t errcd;

errcd = R_ETH Init(macAddr t);
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(2) R_ETH_Rcv

R_ETH_Rcv
Synopsis Receives the Ethernet frames.
Header r_eth.h
r_eth_sw.h
eth_hwfnc.h
Declaration int32_tR_ETH_Rcv(eth_frminfo_t *frminfo)
Argument eth_frminfo_t *frminfo : A pointer to the information of the reception frame.
Returned value >0 : Size of the reception data
0 : No reception data
-1 : An invalid frame was received.

Execution condition

Description

Error conditions

Supplementary note

Usage example

After the initialization function R_ETH_Init() is executed.

This function

o checks the receive buffer information register so see if valid data have not been read;

o checks the header of the received frames;

copies the received frame to the buffer pointed by the parameter "frminfo";

L]
o obtains data in the received frame; and
L]

releases the buffer which held reception frames.

An invalid frame being received.

Copy from a reception frame failed.

A checksum error in the headers at the IP and TCP/UDP levels.

Release of the buffer to store the reception frame failed.

Whether the checksums for the IPv4 and TCP/UDP headers by the hardware (the Ethernet
accelerator) have been determined or not is included in the information of the reception frame,
i.e. tcpchk. If the results have not been determined, checksums by the software are required.

uint8 t rcv_buf[1514];
eth frminfo t rxfrm = {0};
int32_t errcd;
rxfrm.frm = rcv_buf;

errcd = R_ETH Rcv (&rxfrm);
if (0 < errcd){

/* There is a reception data */
} else if( 0 > errcd) {

/* An invalid frame was received */

}
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(3) R_ETH_Snd

R_ETH_Snd
Synopsis Transmits Ethernet frames.
Header r_eth.h
r_eth_sw.h
eth_hwfnc.h
Declaration int32_tR_ETH_Snd(eth_frminfo_t *frminfo)
Argument eth_frminfo_t *frminfo : A pointer to the transmission Ethernet frame
Returned values 0 : Successful transmission
-1 : Transmission failure

Execution condition

Description

Error conditions

Supplementary note

Usage example

After the initialization function R_ETH_Init() is executed.

This function
o copies the transmission frame from the buffer pointed by the parameter "frminfo" to the
transmission buffer;
configures the information of the transmission frame controller;
configures the transmission frame descriptor;
starts up the DMA for transmission;
waits for completion of a frame transmission; and
acquires error statuses.

Errors in inter-buffer copy
o Starting the DMA for transmission failed.
e Transmission errors

Calculation for checksums for the IPv4 and TCP/UDP headers of packets other than fragment
packets by the software is not required because hardware in the form of the Ethernet accelerator
detects checksum errors.

uint8 t snd buf[1514];
eth frminfo t txfrm = {0};
int32_t errcd;

eth frm t *ethfrm tx;

txfrm.frm = snd buf;
ethfrm tx = (eth frm t *) txfrm.frm;

R_ETH memcpy (ethfrm tx->src,/* Source MAC Addr */,6);
R_ETH memcpy (ethfrm tx->dst,/* Destination MAC Addr */,6);
ethfrm tx->type = htons(/* Ethernet Type */);
R _ETH memcpy (ethfrm tx->data,/* Payload Data */,/* Payload Data
Length*/);
#if(USE_ETHSW & USE_ETHSW_MGTAG)
/* Select the transfer port */
txfrm .port = ETH PORT***;
#endif
txfrm .frm len = /* Ethernet Frame Length */
errcd = R ETH Snd(&txfrm) ;
if (0 > errcd) {
/* Transmission error */
} else {
/* Transmission completed */

}
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(4) R_ETH_UpdateMode

R_ETH_UpdateMode

Synopsis Configures the operating mode of the Ethernet MAC.
Header r_eth.h
r_eth_sw.h
eth_hwfnc.h
Declaration int32_t R_ETH_UpdateMode(uint8_t port)
Argument uint8_t port : The port to which the operating mode is to be applied.
:ETH_PORTO
:ETH_PORT1
Returned values 0 : Successful transmission
-1 : Transmission failure
Execution condition After the initialization function R_ETH_Init() was executed.
Description This function configures the operating mode of the Ethernet MAC so that it supports the configuration of
the Ethernet PHY unit specified in the argument "port", if the link with the unit is up.
Error condition The value specified in the argument port is outside the range.
Supplementary note None
Usage example int32 t errcd;

errcd = R _ETH UpdateMode (ETH_PORTO) ;
if (0 > errcd) {

/* Configuration error */
} else {

/* Configuration completed */

}

(5) R_ETH_SetPhyreg

R_ETH_SetPhyreg

Synopsis Makes configurations of the Ethernet PHY registers.
Header r_eth.h
r_eth_sw.h
eth_hwfnc.h
Declaration void R_ETH_SetPhyreg(uint8_t phyadr, uint8_t regadr, uint16_t val)
Arguments uint8_t phyadr : PHY address
uint8_t regadr : Address of the PHY register to which the configuration is to be applied.
uintl6_tval : Value to be set to the PHY register.
Returned value None
Execution condition After the initialization function R_ETH_Init() is executed.
Description This function sets the value specified in the argument "val" in the register corresponding to "regadr” of the
PHY module specified by "phyadr".
Error condition None
Supplementary note None
Usage example R _ETH SetPhyreg (PHY ADRO,
PHY REG_CONTROL,
PHY CONTROL_SPEED 100M);
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(6) R_ETH_GetPhyreg

R_ETH_GetPhyreg

Synopsis

Header

Declaration

Arguments

Returned value
Execution condition

Description

Error condition
Supplementary note

Usage example

Obtains data in the Ethernet PHY register.

r_eth.h
r_eth_sw.h
eth_hwfnc.h

uintl6_t R_ETH_GetPhyreg(uint8_t phyadr, uint8_t regadr)

uint8_t phyadr : PHY address

uint8_t regadr : Address of the PHY register where the data is obtained from.
The result of referring to the PHY register.

After the initialization function R_ETH_Init() is executed.

This function reads the register corresponding to "regadr” of the PHY module specified by
"phyadr" and returns the resuilt.

None
None

uintlé6 t data;

data = R_ETH SetPhyreg (PHY ADRO,PHY REG CONTROL) ;

(7) R_ETH_memcpy

R_ETH_memcpy

Synopsis

Header

Declaration

Arguments

Returned value
Execution condition
Description

Error condition
Supplementary note

Usage example

Copies the memory for the drivers in the Ethernet system.

r_eth.h
r_eth_sw.h
eth_hwfnc.h

int32_t R_ETH_memcpy(void *dst, const void *src, uint32_t n)

void *dst : Address of the source of the data for copying in memory
const void *src : Address of the destination of the data in memory
uint32_tn : Size of the copy range

0 : Normal termination

None

This function calls the DMA copy function.
None
None

R ETH memcpy (/* Destination Addr */ , /* Source Addr */ , /* Copy Length */);
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(8) R_ETH_GetEvent

R_ETH_GetEvent

Synopsis

Header

Declaration
Arguments

Returned value

Execution condition
Description

Error condition
Supplementary note

Usage example

(99 R_ETH_CIrEvent

Obtains events generated by Ethernet modules.

r_eth.h
r_eth_sw.h
eth_hwfnc.h

uint32_t R_ETH_GetEvent(void)
None

Normal cases bit22: 1=ETH_EVT_TXFIFOERR
bit21: 1=ETH_EVT_TXFIFOUDF
bit20: 1=ETH_EVT_TXCMP
bitl7: 1=ETH_EVT_TXDMAERR
bitl6: 1=ETH_EVT_TXDMACMP
bit10: 1=ETH_EVT_RXFIFOOVF
bit9: 1=ETH_EVT_RXDMAERR
bit8: 1=ETH_EVT_RXDMACMP

None.
This function obtains events generated by Ethernet modules.
None
None

uint32 t EventFlag;

EventFlag = R_ETH GetEvent();

R_ETH_CIrEvent

Synopsis

Header

Declaration

Arguments

Returned value
Execution condition
Description

Error condition
Supplementary note

Usage example

Clears events generated by Ethernet modules.

r_eth.h
r_eth_sw.h
eth_hwfnc.h

void R_ETH_CIrEvent(uint32_t clrfig)

: Clearable events
:ETH_EVT_RXDMACMP
:ETH_EVT_RXDMAERR
: ETH_EVT_RXFIFOOVF
: ETH_EVT_TXDMACMP
:ETH_EVT_TXDMAERR
: ETH_EVT_TXCMP
:ETH_EVT_TXFIFOUDF
:ETH_EVT_TXFIFOERR

uint32_t clrfig

None.
None.
This function clears events generated by Ethernet modules.
None
None

R_ETH_CIrEvent(ETH_EVT_TXDMACMP | ETH_EVT_TXCMP);
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(10) ntonhl
ntohl
Synopsis Converts the 32-bit byte order.
Header r_eth.h
r_eth_sw.h
eth_hwfnc.h
Declaration uint32_t ntohl(uint32_t val)
Argument uint32_t val : Value to which the byte order is to be converted.

Returned value
Execution condition
Description

Error condition

Supplementary note

Conversion result

None

This function converts 32 bits in the network byte order to that of the host device.

None

None

Usage example uint32 t data;
data = ntohl (0x11223344);
(11) ntohs

ntohl
Synopsis Converts the 16-bit byte order.
Header r_eth.h

r_eth_sw.h

eth_hwfnc.h
Declaration uint16_t ntohl(uint16_t val)
Argument uintl16_t val : Value to which the byte order is to be converted.

Returned value
Execution condition
Description

Error condition
Supplementary note

Usage example

Conversion result

None

This function converts 16 bits in the network byte order to that of the host device.

None
None

uintlé_ t data;

data = ntohs (0x1122);
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(12) dmac_memcpy

dmac_memcpy

Synopsis Performs a DMA copy.

Header r_eth.h
r_eth_sw.h
eth_hwfnc.h

Declaration static void *dmac_memcpy(void *dst, const void *src, uint32_t n)

Arguments void *dst : Address of the source of the data for copying in memory
const void *src : Address of the destination of the data in memory
uint32_tn : Size of the copy range

Returned value Copy destination address

Execution condition None

Description This function configures the DMAC register and performs DMA transmissions.

Error condition None

Supplementary note None

Usage example None

(13) eth_wait

eth_wait

Synopsis Wait for a specified period of time.

Header r_eth.h
r_eth_sw.h
eth_hwfnc.h

Declaration static void eth_wait(uint32_t value)

Arguments uint32_t value : Value for the wait time in microseconds

Returned value None

Execution condition None

Description This function calculates the approximate number of cycles required for the wait process from the value
specified for wait time and creates a loop so that a wait process without depending on a timer is achieved.

Error condition None

Supplementary note None

Usage example None
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(14) eth_int_init

eth_int_init
Synopsis Initializes Ethernet-related interrupts.
Header r_eth.h
r_eth_sw.h
eth_hwfnc.h
Declaration static void eth_int_init(void)
Arguments None
Returned value None
Execution condition None

Description

Emor condition
Supplementary note

Usage example

This function registers the following Ethernet-related interrupt handlers:

Ether MACDMA reception completion interrupt handler
Ether MACDMA reception error interrupt handler

Ether RX-FIFO overflow interrupt handler

Ether MACDMA transmission completion interrupt handler
Ether MACDMA transmission error interrupt handler

Ether transmission completion interrupt handler

Ether TX-FIFO underflow interrupt handler

Ether TX-FIFO error interrupt handler

None
None

None

(15) ETHDMAIR_isr

ETHDMAIR_isr
Synopsis Ether MACDMA reception completion interrupt handler.
Header r_eth.h
r_eth_sw.h
eth_hwfnc.h
Declaration void ETHDMAIR _isr(void)
Arguments None
Returned value None
Execution condition None

Description

Error condition
Supplementary note

Usage example

This function sets the Ether MACDMA reception completion event of the Ether MACDMA reception

completion interrupt handler.
None
None

None
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(16) ETHDRIE_isr

ETHDRIE_isr
Synopsis Ether MACDMA reception error interrupt handler
Header r_eth.h
r_eth_sw.h
eth_hwfnc.h
Declaration void ETHDRIE_isr(void)
Arguments None
Returned value None
Execution condition None

Description

Emor condition
Supplementary note

Usage example

(17) ETHRFIV_isr

This function sets the Ether MACDMA reception error event of the Ether MACDMA reception error

interrupt handler.
None
None

None

ETHRFIV _isr
Synopsis Ether RX-FIFO overflow interrupt handler
Header r_eth.h
r_eth_sw.h
eth_hwfnc.h
Declaration void ETHRFIV _isr(void)
Arguments None
Returned value None
Execution condition None

