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Fast Ethernet Application Note

Summary
This application note summarizes the operation example of FAST Ethernet communication with Ethernet TSN (ETN).

The operation example described in this application note have been confirmed to operate, be sure to confirm the
operation before using it.
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1. Introduction

This application describes the using method of Ethernet TSN (ETN) and the creation example of the software.

1.1 Use Function

The following shows the hardware functions of RH850/U2Bx used in this application note.
e TSNES
e Port (P10, P11)

1.1.1 System Configuration
Figure 1-1 shows the connection diagram with PHY'.

RH850U2Bx PHY
ETHO_MILTX_EN » TXEN
ETHO_MILTXD3 » TXD3
ETHO_MIL_TXD2 » TXD2
ETHO_MILTXD1 » TXD1
ETHO_MIL_TXDO » TXDO
ETHO_MILTX_ER [« TXER

ETHO MILTX_CLK [« TX_CLK
ETHO_MDC » ETHO_MDC
ETHO_MDIO » ETHO_MDIO

ETHO_MII_RXD3 « RXD3
ETHO_MII_RXD2 |« RXD2
ETHO_MIL_RXD1 « RXD1
ETHO_MI_RXDO |« RXDO
ETHO_MII_LRX_CLK [« RX_CLK
ETHO_MIL_.RX DV « RX_DV
ETHO_MIL_RX_ER [« RX_ER
ETHO_RESET » ETHO_RESET

Figure 1-1 Connection Diagram of RH850/U2Bx and PHY
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1.2

TSN Overview

1.2.1 FAST Ethernet Communication
Figure 1-7 shows the block diagram of TSN module. In FAST Ethernet Communication, APB Slave I/F, AXI Master

I/F, MHD (excluding TAS, CBS, and Counter), and RMAC System of TSNES.

User RAM
gPTP
TX TX TAS Tx data Tx ctrl

> Descriptor Buffer Control RAM RAM

= address address List

EJ RAM RAM RAM

&
>
]
[==]
o]
& TSNES

AXI Master L/F MHD RMAG System PHY
TAS cBg Async RMAC
(— - wrapper
— RX
APB - Meter || Gate ‘ Filter Filter
| Slave
I'F
RX RX PSFP Rx data Rx ctrl
Descriptor E Frame Control RAM RAM
address Buffer List
RAM address RAM
RAM
Figure 1-2 Block Diagram of TSN Module
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1.2.2 Ethernet Frame Format
The frame format of Ethernet II/IEEE802.3 is supported.

1.2.3 Frame Format in Data Transmission/Reception
Figurel-3 shows the frame format of Ethernet II/IEEE802.3.

Preamble SFD | Destination Source address | Length/type Data+padding FCS
(7byte) (1byte) | address (6byte) | (byte) (2byte) (46~1500byte) (4byte)
<— Physical header —»/¢—— Ethernet header —»¢—— Payload —> Trailer >
<“—— HW processing data — P |€¢—— SW (Ethernet FIT module) valid data ———P & HW processing data »>

Figurel-3 Frame Format of Ethernet Il /IEEE802.3

e Preamble and SFD is the signal for signing the start of Ethernet frame. Also, FCS stores the CRC value of the
Ethernet frame calculated on the transmission side, and when the hardware receives the data, it also calculates the
CRC value, and if it does not match, the Ethernet frame is discarded.

e When the hardware determines that the data is normal, the valid range of the received data is (destination address) +
(source address) + (length / type) + (data).

1.24 Frame Format of PAUSE Frame
Figurel-4 shows the frame format of PAUSE frame.

Preamble SFD Destination address | Source address | Lengthitype Sop:;a[ion Interruption time . FCS
(Tbyte) (1byte) | (01:80:C2:00:00:01) | (6byte) (0x8808) | (0x0001) (0~65535) Padding (4byte)
<«— Physical header —»¢—— Ethernet header —— Payload —>¢ Trailer »

Figurel-4 Frame Format of PAUSE Frame

e "01:80: C2: 00: 00: 01" (multicast address reserved for PAUSE frames) is specified as the destination address. In
addition, "0x8808" is specified for the length / type, and "0x0001" is specified as the operation code at the
beginning of the payload.

[ ]

1.2.5 Frame Format of Magic Packet

Figurel-5 shows the frame format of magic packet.

Preamble SFD Destination Source Length/type Data Paddi FCS
(Tbyte) (1byte) |  address (6byte) | address (6byte) | (2byte) (FF:FF:FF:FF:FF:FF, Destination address x16) |~ 200ING (4byte)
<«—— Physical header —»1¢—— Ethernet header R Payload —»le Trailer »

Figurel-5 Frame Format of Magic Packet

The magic packet inserts "the value obtained by repeating the destination address 16 times" after "FF: FF: FF: FF: FF:
FF" somewhere in the Ethernet frame data.
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1.2.6

TSNES Overview

In the data transmission, the frame data allocated to the user RAM is transmitted to xMI1 I/F via TX FIFO and
outputted to PHY. In the data reception, the frame data inputted from PHY is received by xMII I/F, and transmitted to
the user RAM via RX FIFO. Figure 1-6 shows the transmit/receive data processing.

Lzar RAM =MD IF PHY
Daacripler : Frams Dila Wi
preambie, g mt-.-
FCE
|
3-=Fmar| Tamro
Dacdpter| = - =
S
E--:r:u.-r - I : :: wh
Damcriplar 1 - 5
— e | | [ e |
Frams Data
Frams Data
X FIFD
Figure 1-6 Transmit/Receive Data Processing
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1.2.7 RMAC Overview

Figure 1-7 shows the block diagram of RMAC module. Perform the PHY management (reset and built-in register
write/read) by using PHY MDIOQ interface function of RMAC.

N TX | TX
Control Tl xMII
RX RX
< < PHY-LSI
Control xMIl
-t SFR
RMAC
xMII PHY data bus
=3 MHD data bus PHY SFR bus

——> Internal bus - SFR bus

Figure 1-7 Block Diagram of RMAC

1.2.8 PHY Management and Linkup
This section describes PHY configuration by PHY MDIO interface function.

The following shows PHY specification in this operation example. = Z—! BRITNRE20 Y £H A, shows the
setting value of PHY register.

+ PHY interface: Ml
+ Communication format: Full duplex
- Baud rate: 10/100base
- Management data lock: clk/66
+ PHY address: 00000b
Table 1-1 PHY Register

Register Address Setting Value Function
0 0x8000 (in resetting) | PHY resetting
0x3300 (!n . 100Mbps, Auto-negotiation, Restart, Full-duplex
communicating)
4 0x0141 10Mbps full-duplex, 100Mbps full-duplex, IEEE 802.3
RO1AN6609EJ0100 Rev.1.00 Page 8 of 41
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1.3 64 Bytes Transmission/Reception Operation Example (Loopback Mode)
This operation example describes the method that transmitting/receiving the 64 bytes normal frame by the loopback

four times.

131

Use channel: TSNESO
Frame: Normal frame
Number of data: 64 bytes

Transmission/Reception FIFO: 64 bytes

Number of descriptor: 4

1.3.2

System Configuration

Figure 1-8 shows the system configuration.

Communication Specification

TSNES
Tx Tx
Descriptor Buffer
address address
RAM RAM

U

|

Tx data
RAM

Tx ctr
RAM

U

U

AXI Master I/F

MHD

RMAC
System

{

I

{

I

)

Rx
Descriptor
address
RAM

Tx
E Frame
Buffer
address
RAM

Rx
P Frame
Buffer
address
RAM

Rx data
RAM

Rx ctrl
RAM

Figure 1-8 System Configuration
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1.3.3 Descriptor Explanation

The storing destination of the transmit/receive (built-in RAM) data and the data delivering between FIFO in TSNES
is performed by using the transfer data set to the descriptor. In this operation example, the format of the descriptor is
the extended descriptor without timestamp (16 bytes). Table 1-2 shows the setting value of the descriptor.

Table 1-2 Setting Value of Descriptor

e Number Data Storin .
Classification Type DestinationgA ddress Size
1 FEMPTY 0xFDCO01000 64 bytes
2 FEMPTY 0xFDC01040 64 bytes
Reception 3 FEMPTY 0xFDC01080 64 bytes
4 FEMPTY 0xFDCO010CO0 64 bytes
5 EEMPTY - -
1 FSINGLE 0xFDC01200 64 bytes
2 FSINGLE 0xFDC01240 64 bytes
Transmission | 3 FSINGLE 0xFDC01280 64 bytes
4 FSINGLE 0xFDCO012C0 64 bytes
5 EEMPTY - -

1.3.4 MAC Address Filter

In the data reception, the filter processing of MAC address is performed. In this operation example, the unicast

reception is enabled.

RO1AN6609EJ0100 Rev.1.00
2023.10.10
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1.35
e Module Explanation

Software Explanation

The following shows the module list in this operation example.

Table 1-3

Module List

Module Name

Rabel Name

Function

Main routine main_pe0 Performs each setting and the application startup.
Port initialization routine port_init Performs the initial setting of the port.
sEtt:r?r communication eth_open Performs the processing of Ether communication start.
Ether communication end | eth_close Performs the processing of Ether communication end.
AXIBMI initial setting axibmi Performs the initial setting of AXIBMI.
RMACA initial setting rmaca Performs the initial setting of RMACA.
Descriptor initialization init_ethram Performs the initialization of the descriptor.

. . Perform the transmit data setting and the transmit start
Data transmission eth_write .

- processing.

Data reception eth_read Perform the reading of receive data and the storing

processing.

Transmit data setting

write_ethram

Sets the transmit data to the local RAM.

Receive data setting

read_ethram

Sets the receive data to the local RAM.

PHY initialization

phy_init

Resets PHY.

Auto-negotiation

phy_start_autonegotiate

Performs communication format and baud rate setting
and auto-negotiation enable/execution.

PHY register read phy_read Specify the address of PHY register, and read the
built-in register.
PHY register write phy_write Specify the address of PHY register, and write the

built-in register.

e Register Setting

The following shows the register setting of each function in this operation example.
Table 1-4 TSNES Register Setting

Register Name Setting Function
Value
TSNESOOCR 0x00000000 | Operation mode control: Disable mode
0x00000001 | Operation mode control: Config Mode
0x00000002 | Operation mode control: Operation mode
TSNESOTFSO 0x00020002 | TX data FIFO size g+1: 256 bytes
TX data FIFO size g: 256 bytes
TSNESOTGC1 0x00000101 | Transmit mode: Store & Forward mode
Transmit threshold value: 256 bytes
TSNESORDFCR 0x00410041 | pMAC receive FIFO waring level: 257 bytes
eMAC receive FIFO warning level: 257 bytes
TSNESOSWR 0x00000001 | Software reset

RO1AN6609EJ0100 Rev.1.00
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Table 1-5 AXIBMI Register Setting

Register Name

Setting Value

Function

AXIBMIORR

0x00000003

TX descriptor address table RAM reset: Enable

RX descriptor address table RAM reset: Enable

AXIBMIOAXIWC

0x00004411

Write RX P frame number: 4

Write RX E frame number: 4

Write TX P frame number

01
Write TX E frame number: 1

AXIBMIOAXIRC

0x00001122

Write RX P frame number

01
Write RX E frame number: 1

Write TX P frame number: 2

Write TX E frame number: 2

AXIBMIOTATLSO

0x00000002

Extended descriptor: Enable

Normal mode: Transmit synchronization mode

AXIBMIOTATLS1

le0.txcurrent

TX descriptor address: le0.txcurrent

AXIBMIOTATLR

0x00000001

TX descriptor address learning: Enable

AXIBMIORATLSO

0x00000028

RX descriptor wait: Enable

RX frame size error: AXIBMI stop

Extended descriptor: Enable

Normal mode: Receive synchronization mode

AXIBMIORATLS1

le0.rxcurrent

RX descriptor address: leO.rxcurrent

AXIBMIORATLR 0x00000001 | RX descriptor address learning: Enable
AXIBMIOTRCRO 0x00000001 | Transmit start request: Enable
AXIBMIOTDISO OXxFFFFFFFF | Transmit completion flag: Clear
AXIBMIORDISO OXFFFFFFFF | Receive completion flag: Clear

Table 1-6 RMACA Register Setting

Register Name

Setting Value

Function

MAC_ADDRI[1]

RMACAOMRMAC1 MAC_ADDR[2] MAC address low order: MAC_ADDRJ[1]. MAC_ADDR[2]
RMACAOMRMACO MAC_ADDR[0] | MAC address high order: MAC_ADDRJO0]
RMACAOMRAFC 0x00010001 P frame unicast: Enable

e frame unicast: Enable
RMACAOMPIC 0x77200004 Capture time correction: 7

Hold time correction: 7

Prinble prohibitation: Disable

Clock collection: 0x20

Link speed: 100Mbps

PHY I/F : Ml
RMACAOMLBC 0x00000001 Loopback mode: Enable
RMACAOMCC 0x00000000 TX enable: Disable

RX enable: Disable

RO1AN6609EJ0100 Rev.1.00
2023.10.10

Page 12 of 41
RENESAS



RH850/U2B Group

Fast Ethernet Application Note

RMACAOOMPSM
(In reading)

0x0000XX00

PHY register write: 0

PHY register address: XX(reg_addr)

PHY device address: 0

Access direction: Read

Management: Disable

|

|

0x0000XX01

PHY register write: 0

PHY register address: XX(reg_addr)

PHY device address: 0

Access direction: Read

Management: Enable

RMACAOOMPSM
(In writing)

0xYYO00XX02

PHY register write: YY(data)

|

PHY register address: XX(reg_addr)

PHY device address: 0

Access direction: Write

Management: Disable

|

0xYYO0O0XX03

PHY register write: YY(data)

PHY register address: XX(reg_addr)
PHY device address: 0

Access direction: Write

Management: Enable

RO1AN6609EJ0100 Rev.1.00
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Table 1-7 Port Register Setting

Register Name Setting Function
Value

PCR10_0 0x00000051 | P10_0 : ETHO_MII_RXD3
PCR10_1 0x00000058 | P10_1 : ETHO_MII_RX_CLK
PCR10_2 0x01000046 | P10_2 : ETHO_MDC
PCR10_3 0x00000056 | P10_3 : ETHO_MII_RXD2
PCR10_4 0x01000077 | P10_4 : ETHO_MDIO
PCR10_5 0x00000051 | P10_5: ETHO_PHY_INT
PCR10_8 0x00001000 | P10_8 : ETHO_RESET
PCR11 0 0x02000042 | P11_0 : ETHO_MII_TX_EN
PCR11_1 0x02000043 | P11_1 : ETHO_MII_TXD3
PCR11_2 0x00000053 | P11_2 : ETHO_MII_RXD1
PCR11_3 0x00000053 | P11_3 : ETHO_MII_RXDO
PCR11 4 0x00000054 | P11_4 : ETHO_MI_TX_CLK
PCR11 5 0x02000042 | P11_5: ETHO_MII_TXD2
PCR11_7 0x00000054 | P11_7 : ETHO_MII_RX_DV
PCR11_8 0x02000042 | P11_8 : ETHO_MII_TXDO
PCR11_9 0x02000042 | P11 9 : ETHO_MII_TXD1
PCR11_10 0x02000042 | P11_10 : ETHO_MII_TX_ER

RO1AN6609EJ0100 Rev.1.00
2023.10.10
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1.3.6 Flowchart
The following shows the flowchart in this operation example.

1.3.7 Main

‘ ETN Standby Release

‘ ‘ Port Initial Setting

‘ MAC Address Setting

‘ ‘ Ether Communication Start ‘ ‘

Communication Start
Error?

‘ ‘ Data Transmission

‘ ‘ Data Reception

-

‘ ‘ Ether Communication End ‘ ‘

-

Figure 1-9 Main Module Flowchart

RO1AN6609EJ0100 Rev.1.00
2023.10.10

RENESAS

Page 15 of 41




RH850/U2B Group

Fast Ethernet Application Note

1.3.8 Ether Communication

‘ ‘Receive Descriptor Initialization‘ ‘

‘ ‘ Transmit Descriptor Initialization ‘ ‘

‘ Set to Config Mode ‘
| | AXBMInitial Setting |
‘ Transmit/Receive FIFO Setting ‘

RMACA Initial Setting
YES

Communication Error?

‘ Set to Operation Mode ‘

-

Retumn

Figure 1-10 Ether Communication Start Module Flowchart

1.3.9 Ether Communication End

<
NO

‘ Communication Flag Clear ‘

‘ Transmit/Receive Disable ‘

‘ Software Reset

|
|

Figure 1-11 Ether Communication End Module Flowchart

RO1AN6609EJ0100 Rev.1.00
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1.3.10 AXIBMI Initial Setting

Transmit/Receive Descriptor Table
RAM Reset

A
X

In resetting?

Transmit/Receive Read Frame
Unprocessed Number Setting

Transmit/Receive Write Frame

Unprocessed Number Setting

‘Transmit Descriptor Address Setting‘

«

YES

Waiting for settings to be reflected?

‘ Receive Descriptor Address Setting ‘

>
«

YES
Waiting for settings to be reflected?

NO

Return

Figure 1-12 AXIBMI Initial Setting Module Flowchart

RO1AN6609EJ0100 Rev.1.00
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1.3.11 RMACA Initial Setting

rmaca

‘ MAC Address Setting ‘

‘Receive Frame Classification Setting‘

‘ Communication Format Setting ‘

‘ ‘ PHY Initialization ‘ ‘

‘ ‘ Auto—negotiation ‘ ‘

‘ ‘ PHY Read (Linkup) ‘ ‘

YES

Full Duplicated Connection?

( Return (0) ) ( Retur; (1) )

Figure 1-13 RMACA Initial Setting Module Flowchart
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1.3.12 Transmit/Receive Descriptor Initialization

init_ethram

Setting for Transmission?

YES

‘ Type, Size Setting ‘ ‘ Type, Size Setting ‘
‘ Transmit Data ‘ ‘ Receive Data ‘
Storage Destination Setting Storage Destination Setting

‘ Total Size Setting ‘ ‘ Descriptor Pointer Update ‘

‘ Descriptor Pointer Update ‘

>
«

‘ Final Descriptor Pointer Update ‘

Figure 1-14 Transmit/Receive Descriptor Initialization Module Flowchart

1.3.13 Data Transmission

‘ ‘ Transmit Data Setting ‘ ‘

YES
Started transmission?

NO

Transmission Start

>
«
o

In transmitting?

‘ Transmit Completion Flag Clear ‘

Figure 1-15 Data Transmission Module Flowchart

RO1AN6609EJ0100 Rev.1.00 Page 19 of 41
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1.3.14 Data Reception

Completed transmission?

YES

Acquitting all data?

NO

Receive Data Storage Destination Setting

<

Updated descriptor?

Receive Data Size Setting

Receive Data Acquisition

NO
Final descriptor?

YES

All Data Acquisition Flag Clear

<

Pointer Update for Receive Data

Pointer Update
for Receive Data Storge Destination

Receive Completion Flag Clear

< Return )

Figure 1-16  Data Receive Module Flowchart
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1.3.15 Transmission Data Setting

write_ethram

‘ Size Information Acquisition ‘

Pointer Acquisition for Data Storage Destination

NO

Does transmitted data have FCS?

YES

‘ Add 4 bytes to size ‘

AA

‘ Transmit Data Transfer ‘

All transmit data transfer
or all size excess?

Figure 1-17 Transmit Data Setting Module Flowchart
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1.3.16 Receive Data Acquisition

‘ Size Information Acquisition ‘

Pointer Acquisition for Data Storage Destination

‘ Adjust pointer to data part ‘

o
%

‘ Receive Data Transmission ‘

All Receive Data Transfer?

Figure 1-18 Receive Data Acquisition Module Flowchart
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1.3.17 PHY Initialization

‘ ‘ PHY Write (Reset) ‘ ‘

‘ Timeout Counter Clear ‘

B

‘ ‘ PHY Read (Reset) ‘ ‘

‘ Timeout Counter Update ‘

Yl
In resetting and before timeout?
NO
Yl
Timeouted?
NO

( Return (0) ) ( Retumn (1) )

Figure 1-19 PHY Initialization Module Flowchart
1.3.18 Auto-negotiation

phy_start_
autonegotiate
‘ Write Data Generation ‘

‘ ‘ PHY Write ‘ ‘
(Communication Format)

‘ ‘ PHY Write ‘ ‘
(Control Value)

‘ ‘ PHY Read ‘ ‘
(Communication Format)

Figure 1-20 Auto-negotiation Module Flow Chart
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1.3.19 PHY Write

phy_write

‘ Management Data Setting

‘ Management Enable ‘

P
«

NO

Return

Figure 1-21 PHY Write Module Flowchart
1.3.20 PHY Read

‘ Management Data Setting ‘

‘ Management Enable ‘

A
X

In communicating?

‘ Read Data Acquisition ‘

Figure 1-22 PHY Read Module Flowchart
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1.4 256 Bytes Transmit/Receive Operation
In this operation example, the transmission/reception of 256 bytes normal frame and the reception of the magic

packet are performed.

14.1 Communication Specification
Use Channel: TSNESO

Frame: Normal frame, Magic packet frame
Number of data: 256 bytes

Transmit/Receive FIFO: 256 bytes

Descriptor: 4

1.4.2 System Configuration
Figure 1-23 shows the system configuration.

TSNES

Tx
Descriptor
address
RAM

Tx
Buffer
address
RAM

]

]

Tx data
RAM

Tx ctr
RAM

|

H

AXI Master 1/F

T e A —

-l
-

MHD

A
A

RMAC
System PHY

A

Ethermet

???|

Dl E—— ——

B

{

[

I

5 4

Rx Tx Rx Rx data Rx ctrl
Descrit E Frame P Frame RAM RAM
escriptor Buffer Buffer
ac::?ATASS address address
RAM RAM
Figure 1-23 System Configuration
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1.4.3 Descriptor Explanation

The storing destination of the transmit/receive (built-in RAM) data and the data delivering between FIFO in TSNES is
performed by using the transfer data set to the descriptor. In this operation example, the format of the descriptor is the
extended descriptor without timestamp (16 bytes). 256 bytes of data is divided into 64 bytes and transmitted/received.
Figure 1-8 shows the setting value of the descriptor.

Table 1-8 Setting Value of Descriptor

e . Number Data Storin .

Classification Type Destination A dc?ress Size
1 FEMPTY 0xFDC01000 64 /N1
2 FEMPTY 0xFDC01040 64 /N1 +

Reception 3 FEMPTY 0xFDCO01080 64 /N1
4 FEMPTY 0xFDCO010CO0 64 /N1
5 EEMPTY - -
1 FSTART 0xFDCO01200 64 /N1
2 FMID 0xFDC01240 64 /N4 b+

Transmission | 3 FMID 0xFDCO01280 64 /N1 +
4 FEND 0xFDCO012C0 64 /N1
5 EEMPTY - -

144 Magic Packet Reception
In this operation example, the reception of the magic packet is performed. The data of received magic packet is

following.

“OXFF,0xFF,0xFF,0xFF,0xFF,0xFF”, 0x74,0x90,0x50,0x00,0x79,0x03” <16
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1.4.5
e Module Explanation

Software Explanation

The following shows the module list in this operation example.

Table 1-9

Module List

Module Name

Rabel Name

Function

Main routine main_pe0 Performs each setting and the application startup.
Port initialization routine port_init Performs the initial setting of the port.
sEtt:r?r communication eth_open Performs the processing of Ether communication start.
Ether communication end | eth_close Performs the processing of Ether communication end.
AXIBMI initial setting axibmi Performs the initial setting of AXIBMI.
RMACA initial setting rmaca Performs the initial setting of RMACA.
Descriptor initialization init_ethram Performs the initialization of the descriptor.

. . Perform the transmit data setting and the transmit start
Data transmission eth_write .

- processing.

Data reception eth_read Perform the reading of receive data and the storing

processing.

Transmit data setting

write_ethram

Sets the transmit data to the local RAM.

Receive data setting

read_ethram

Sets the receive data to the local RAM.

PHY initialization

phy_init

Resets PHY.

Auto-negotiation

phy_start_autonegotiate

Performs communication format and baud rate setting
and auto-negotiation enable/execution.

PHY register read phy_read Specify the address of PHY register, and read the
built-in register.
PHY register write phy_write Specify the address of PHY register, and write the

built-in register.

e Register Setting

The following shows the register setting of each function in this operation example.
Table 1-10 TSNES Register Setting

Register Name Setting Value Function
TSNESOOCR 0x00000000 Operation mode control: Disable mode
0x00000001 Operation mode control: Config Mode
0x00000002 Operation mode control: Operation mode
TSNESOTFSO 0x00020002 TX data FIFO size g+1: 256 bytes
TX data FIFO size q: 256 bytes
TSNESOTGC1 0x00000101 Transmit mode: Store & Forward mode
Transmit threshold value: 256 bytes
TSNESORDFCR 0x00410041 pPMAC receive FIFO waring level: 257 bytes
eMAC receive FIFO warning level: 257 bytes
TSNESOSWR 0x00000001 Software reset

RO1AN6609EJ0100 Rev.1.00
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Table 1-11 AXIBMI Register Setting

Register Name Setting Value Function
AXIBMIORR 0x00000003 TX descriptor address table RAM reset: Enable
RX descriptor address table RAM reset: Enable
AXIBMIOAXIWC 0x00004411 Write RX P frame number: 4

Write RX E frame number: 4

Write TX P frame number: 1

Write TX E frame number: 1

AXIBMIOAXIRC 0x00001122 Write RX P frame number: 1

Write RX E frame number: 1

Write TX P frame number: 2

Write TX E frame number: 2

AXIBMIOTATLSO 0x00000002 Extended descriptor: Enable

Normal mode: Transmit synchronization mode
AXIBMIOTATLS1 le0.txcurrent TX descriptor address: leO.txcurrent
AXIBMIOTATLR 0x00000001 TX descriptor address learning: Enable
AXIBMIORATLSO 0x00000028 RX descriptor wait: Enable

RX frame size error: AXIBMI stop

Extended descriptor: Enable

Normal mode: Transmit synchronization mode

AXIBMIORATLS1 le0.rxcurrent RX descriptor address: le0.rxcurrent
AXIBMIORATLR 0x00000001 RX descriptor address learning: Enable
AXIBMIOTRCRO 0x00000001 Transmit start request: Enable
AXIBMIOTDISO OXxFFFFFFFF | Transmit completion flag: Clear
AXIBMIORDISO OXFFFFFFFF | Receive completion flag: Clear

Table 1-12 RMACA Register Setting

Register Name Setting Value Function
MAC_ADDR[1]. .
RMACAOMRMAC1 MAC_ADDR(2] MAC address low order: MAC_ADDR[1], MAC_ADDR[2]
RMACAOMRMACO MAC_ADDRJ0] MAC address high order: MAC_ADDR[0]
RMACAOMRGC 0x0000000F Magic packet detection: Enable

Pause frame receive frame: Enable
Pause frame receive control: Enable
Receive CRC passing: Passing
RMACAOMPIC 0x77200004 Capture time correction: 7

Hold time correction: 7

Prinble prohibitation: Disable

Clock collection: 0x20

Link speed: 100Mbps

PHY I/F : Ml

RMACAOMCC 0x00000000 Loopback mode: Enable

TX enable: Disable
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RMACAOOMPSM
(In reading)

0x0000XX00

PHY register write: 0

PHY register address: XX(reg_addr)

PHY device address: 0

Access direction: Read

Management: Disable

|

|

0x0000XX01

PHY register write: 0

PHY register address: XX(reg_addr)

PHY device address: 0

Access direction: Read

Management: Enable

RMACAOOMPSM
(In writing)

0xYYO00XX02

PHY register write: YY(data)

|

PHY register address: XX(reg_addr)

PHY device address: 0

Access direction: Write

Management: Disable

|

0xYYO00XX03

PHY register write: YY(data)

PHY register address: XX(reg_addr)
PHY device address: 0

Access direction: Write

Management: Enable
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Table 1-13 Port Register Setting

Register Name Setting Function
Value

PCR10_0 0x00000051 | P10_0 : ETHO_MII_RXD3
PCR10_1 0x00000058 | P10 _1 : ETHO_MII_RX_CLK
PCR10_2 0x01000046 | P10_2 : ETHO_MDC
PCR10_3 0x00000056 | P10_3 : ETHO_MII_RXD2
PCR10_4 0x01000077 | P10_4 : ETHO_MDIO
PCR10_5 0x00000051 | P10_5: ETHO _PHY_INT
PCR10_8 0x00001000 | P10_8 : ETHO_RESET
PCR11_0 0x02000042 | P11_0 : ETHO_MII_TX_EN
PCR11_1 0x02000043 | P11 1 : ETHO_MII_TXD3
PCR11_2 0x00000053 | P11_2 : ETHO_MII_RXD1
PCR11_3 0x00000053 | P11 3 : ETHO_MII_RXDO
PCR11 4 0x00000054 | P11_4 : ETHO_MII_TX_CLK
PCR11 5 0x02000042 | P11_5 : ETHO_MII_TXD2
PCR11_7 0x00000054 | P11 7 : ETHO_MII_RX DV
PCR11_8 0x02000042 | P11_8 : ETHO_MII_TXDO
PCR11_9 0x02000042 | P11 9 : ETHO_MII_TXD1
PCR11 10 0x02000042 | P11_10 : ETHO_MII_TX_ER
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1.4.6 Flowchart
The following shows the flowchart in this operation example.

1.4.7 Main

ETN Standby Release

Port Initial Setting

MAC Address Setting ‘

‘ ‘ Ether Communication Start ‘ ‘

YES

Communication Start Error?

Data Transmission

‘ ‘ Data Reception

-

‘ ‘ Ether Communication End ‘ ‘

-

Figure 1-24  Main Module Flowchart
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1.4.8 Ether Communication Start

‘ ‘ Receive Descriptor Initialization ‘ ‘

‘ ‘ Transmit Descriptor Initialization ‘ ‘

‘ Set to Config Mode ‘

| | AXBMInitial Setting | |

‘ Transmit/Receive FIFO Setting ‘

| | RMAGAIitial Setting | |

YES
Communication Error?
‘ Set to Operation Mode ‘
Retumn
Figure 1-25 Ether Communication Start Module Flowchart

1.4.9 Ether Communication End

<
NO

‘ Communication Flag Clear ‘

‘ Transmit/Receive Disable ‘

‘ Software Reset

|
|

Figure 1-26

Ether Communication End Module Flowchart
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1.4.10

AXIBMI Initial Setting

Transmit/Receive Descriptor Table
RAM Reset

‘ Transmit/Receive Read Frame
Unprocessed Number Setting

‘ Transmit/Receive Write Frame ‘
Unprocessed Number Setting

‘Transmit Descriptor Address Setting‘

Waiting for Setting to be
refracted?
NO

‘ Receive Descriptor Address Setting ‘

>
«

YES
aiting for Setting to be
refracted?

NO

Return

Figure 1-27 AXIBMI Initial Setting Module Flowchart
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1.4.11 RMACA Initial Setting

rmaca

‘ MAC Address Setting ‘

‘ Receive Frame Type Enable ‘

‘ Communication Format Setting ‘

‘ ‘ PHY Initialization ‘ ‘

‘ ‘ Auto—negotiation ‘ ‘

[ ] PHY Read (Linkup) B

YES

Full duplicated connection?

( Return (0) ) ( Retur'n(1) )

Figure 1-28° RMACA Initial Setting Module Flowchart
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1.4.12 Transmit/Receive Descriptor Initialization

init_ethram

Setting for T

ransmission?

YES

‘ Type, Size Setting ‘ ‘ Type, Size Setting ‘

Transmit Data Storing Destination Setting ‘ Receive Data Storing Destination Setting

‘ Total Size Setting ‘ ‘ Descriptor Pointer Update ‘

‘ Descriptor Pointer Update ‘

>
«

‘ Final Descriptor Setting ‘

Figure 1-29 Transmit/Receive Descriptor Initialization Module Flowchart

1.4.13 Data Transmission

‘ ‘ Transmit Data Setting ‘ ‘

YES
Start Transmission?

NO

Transmission Start

A A

In transmitting?

‘ Transmission Completion Flag Clear ‘

Figure 1-30  Data Transmit Module Flowchart
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1.4.14 Data Transmission

eth_read

Completed reception?

Magic Packet Reception?

YES
All Data Acquisition?

NO

Setting for
Receive Data Storing Destination

Descriptor Update?

‘ Receive Data Size Setting ‘

‘ ‘ Receive Data Acquisition ‘ ‘

End Descriptor?

YES

\ All Data Acquisition Flag Clear \

.

‘ Pointer Update for Receive Data ‘

‘ Pointer Update ‘
for Receive Data Storing Destination

‘ Receive Completion Flag Clear ‘

Figure 1-31 Data Receive Module Flowchart
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1.4.15 Transmit Data Setting

write_ethram

‘ Size Information Acquisition ‘

‘ Pointer Acquisition ‘
for Data Storing Destination

NO

Does transmit data have FCS?

YES

‘ Add 4 bytes to Size ‘

AA

‘ Transmit Data Transfering ‘

All transmit data transferring or
all size excess?

Figure 1-32 Transmit Data Setting Module Flowchart
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1.4.16 Receive Data Acquisition

‘ Size Information Acquisition ‘

‘ Pointer Acquisition ‘
for Data Storing Destination

‘ Adjust pointer to data part ‘

o
«

‘ Receive Data Transferring ‘

NO

All Receive Data Transferring?

Figure 1-33  Receive Dara Acquisition Module Flowchart
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1.4.17 PHY Initialization
‘ ‘ PHY Write (Reset) ‘ ‘
‘ Timeout Counter Clear ‘
S
‘ ‘ PHY Read Reset (Reset) ‘ ‘
‘ Timeout Counter Update ‘
Y
In resetting or before timeout?
NO
Y
Timeoutted?
NO
( Return (0) ) ( Return (1) )
Figure 1-34  PHY Initialization Module Flowchart
1.4.18 Auto-negotiation

phy_start_
autonegotiate

‘ Write Data Generation ‘

‘ ‘ PHY Write (Communication Format) ‘ ‘

‘ ‘ PHY Write (Control Value) ‘ ‘

‘ ‘ PHY Read (Communication Format) ‘ ‘

Figure 1-35

Auto-negotiation Module Flowchart
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1.4.19 PHY Write

phy_write

‘ Management Setting ‘

‘ Management Enable ‘

P
«

NO

Return

Figure 1-36 PHY Write Module Flowchart
1.4.20 PHY Read

‘ Management Data Setting ‘

‘ Management Enable ‘

A
X

In communicating?

‘ Read Data Acquisition ‘

Figure 1-37 PHY Read Module Flowchart
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Our Company’s Website and Inquiry
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Inquiry
http://japan.renesas.com/contact/
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Precautions for use of the product

This section describes the "Precautions” that apply to all microcontroller products. Please refer to this document and

the Technical Update for precautions on individual products.

1.

Treatment of unused terminals

[Caution] Please dispose of unused terminals according to "Handling of unused terminals” in the text.
The impedance of the input terminals of CMOS products is generally high impedance. If the unused
pins are operated in an open state, noise around the LS| may be applied due to the induction
phenomenon, a through current may flow inside the LSI, or it may be recognized as an input signal
and malfunction may occur. Dispose of unused pins according to the instructions given in "Disposal
of unused pins" in the text.

Treatment at power-on

[Caution] The state of the product is undefined when the power is turned on.

When the power is turned on, the state of the internal circuits of the LSI is indeterminate and the state
of register settings and pins is undefined.

For products that are reset using the external reset pin, the pin state cannot be guaranteed from the
time the power is supplied until the reset becomes valid.

Similarly, in the case of products that are reset using the built-in power-on reset function, the pin
states cannot be guaranteed from the time the power is turned on until the voltage reaches a certain
level.

Prohibition of access to reserved addresses (reserved area)

[Caution] Access to reserved addresses (reserved areas) is prohibited.

The address area has a reserved address (reserved area) allocated for future function expansion.
The operation when these addresses are accessed cannot be guaranteed, so do not access them.

About clock

[Caution] When resetting, release the reset after the clock has stabilized.

When switching the clock during program execution, switch the clock after the switching destination

clock is stable.

In a system that starts operating with a clock that uses an external oscillator (or external oscillator
circuit) at reset, release the reset after the clock is sufficiently stable. Also, when switching to a clock
that uses an external oscillator (or external oscillator circuit) in the middle of a program, make sure
that the clock to be switched to is sufficiently stable before switching.

Differences between products
[Caution] When changing to a product with a different model name, perform a system evaluation test
for each product model name.

Even if the MCUs in the same group have different model numbers, the characteristic values,
operating margins, noise immunity, noise radiation, etc. may differ within the range of electrical
characteristics due to differences in internal ROM and layout patterns. When changing to a product
with a different model name, perform a system evaluation test for each individual product.
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