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This application note covers code examples for
programming the MSC711x Fast Ethernet Controller (FEC)
in the MII mode. The MSC711x devices that support
Ethernet are the MSC7113, the MSC7116, and the
MSC7119. A brief introduction of the MSC711x Ethernet
Controller is given first. Then code examples are presented
for each of three different MI1 modes.

1 MSC711x Ethernet Controller
Introduction

The FEC supports 10/100 M bps Ethernet as defined by
|EEE Std. 802.3™. It hastwo MAC-PHY interfaces: the
mediaindependent interface (MI1) and the reduced Ml
(RMII), which provides MII functionality on areduced pin
count (10 instead of 18), and a 7-wire interface mode. A
media access controller (MAC) handles the Ml interface
FIFOsand DMA functionality and an MI1 gasket (MI1GSK)
module supports the RMII interface. An FEC RISC
microcontroller manages DMA buffer descriptors (BDs),
minimizing processor usage. Also, a management
information base (M1B) module tracks network activity on
the MAC-PHY interface.

© Freescale Semiconductor, Inc., 2006. All rights reserved.

IS L

Contents

MSC711x Ethernet Controller Introduction .. ... ... 1
Description of the Ethernet Modes .. ............. 4
MII Internd LoopwithPolling .................. 4
MII Internd Loop with Interrupts. .............. 13
MII External Loop with Interrupts .............. 21
RevisionHistory ............. ... ..o L. 27

freescale"

semiconductor



|
y

'
A

MSC711x Ethernet Controller Introduction

1.1

Features

FEC features are as follows:

1.2

Designed to comply with | EEE Stds. 802.3™, 802.3u™, 802.3x™, and 802.3ac™.

Internal receive and transmit FIFOs and a FIFO controller.

Direct access to interna MSC7119 memories viaits own DMA controller.

Support for the 10/100 Mbps media independent interface (MI1)

Support for the 10/200 M bps reduced media independent interface (RMII).

Support for the 10 Mbps 7-wire interface.

Full duplex (200 Mbps throughput with a minimum system clock rate of 25 MHz) and half duplex
operation (100 M bps throughpuit).

Programmable maximum frame length supports IEEE Std. 802.1™ VLAN tags and priority.
Retransmission from transmit FIFO following a collision.

CRC generation and verification for inbound and outbound packets.

Automaticinternal flushing of the receive FIFO for runt receiveframes and receiveframesrejected
by address recognition.

|EEE Std. 802.3 full duplex flow control.

Address recognition including promiscuous, broadcast, individual address. hash/exact match, and
multicast hash match:

— Frames with broadcast address can be always accepted or always rejected
— Exact match for single 48-bit individual (unicast) address

— 64-bit hash check of individual (unicast) addresses.

— 64-bit hash check of group (multicast) addresses.

FEC Architecture

Figure 1 showsthe FEC block diagram with the network depicted at the bottom of the diagram. The IPBus
and interrupt interfaces comply with V2 of the IPBus specification, and the AHB master interface
connected to the AMENT bus complieswith Rev. 2.0 of the AHB-Lite specification. The external Ethernet
interfaces are designed to comply with industry and | EEE 802.3 standards.

The RISC-based descriptor controller, shown in Figure 1, performs the following functions:

Initializes the internal registers not initialized by the user or hardware.
Controls the DMA channels at a high level, initiating DMA data transfers.
Interprets buffer descriptors (BDs).

Provides address recognition for receive frames.

Generates random numbers for the transmit collision back-off timer.

The RAM isthe focal point of all FEC data flow. The RAM is divided into transmit and receive FIFOs
with aboundary that is programmed in the FIFO receive start register (FRST). User data flowsto/from the
DMA unit from/to the receive/transmit FIFOs. Transmit data flows from the transmit FIFO into the
transmit block, and receive data flows from the receive block into the receive FIFO.

MSC711x Ethernet Quick Start, Rev. 0
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MSC711x Ethernet Controller Introduction

The bus controller selects the TBus master on each clock. All modules receive their control information
and provide status information over the TBuUs.

Theuser controlsthe FEC by writing through the slaveinterface (SIF) moduleinto control registersin each
block. The control and status registers provide global control, such as Ethernet reset and enable and
interrupt handling.

The MII block providesaserial channel for control/status communication with the external physical layer
device (transceiver). This serial channel consists of the MDC (clock) and MDIO bidirectional data lines of
the MII interface.

The multiple-channel DMA unit allows transmit data, transmit descriptor, receive data, and receive
descriptor accesses to run independently.
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Figure 1. MSC7119 Fast Ethernet Controller Architecture
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Description of the Ethernet Modes

Thetransmit and receive blocks provide the Ethernet MAC functionality. Internal to these blocks are clock
domain boundaries between the system clock and the network clocks.

The management information base (M1B) maintains countersfor avariety of network eventsand statistics.
It is not necessary for FEC operation but provides valuable counters for network management. The
counters are remote monitoring (RMON) RFC 1757 Ethernet Statistics group and some | EEE Std. 802.3
counters.

The MIIGSK converts the data path portion of the MII interface to the RMII interface, reducing the Ml|
data path pin count from 16 to 8 pins.

2 Description of the Ethernet Modes

This application note covers three MI1 Ethernet examples. Start with the first example, because each
example builds on knowledge from the previous example. The three Ethernet mode examples are as
follows:

1. MIl internal loop with polling
2. MIl internal loop with interrupts
3. MII external loop with interrupts

3 Mil Internal Loop with Polling

All three examples use the predefined data packet, which is used for Tx and Rx Ethernet transmission.
Consider code in the data.c file.

#pragma dat a_seg_nane ".enetdata"

/* Receive and Transmt Buffer Descriptors */

/* ___________________________________________________ */
NBUF Enet RxBDs[ NUM_RXBDS] ;

#pragma al i gn Enet RxBDs 8

NBUF Enet TxBDs[ NUM_TXBDS] ;

#pragma al i gn Enet TxBDs 8

/* Receive and Transmt Buffers */
/* ___________________________________________________ */
UByt e Enet RxBuf f er [ RX_BUFFER_SI ZE * NUM RXBDS] ;

#pragma al i gn Enet RxBuf fer 32

UByt e Enet TxBuf f er [ TX_BUFFER_SI ZE * NUM TXBDS] ;

#pragma al i gn Enet TxBuf fer 32

The previous code defines a .enetdata section for thelinker filememory configuration. In addition, receive
and transmit buffer descriptorsand buffers are declared. Note that the buffer descriptors are 8-byte aligned
and buffers are 32-byte aligned in memory using the pr agma al i gn Statements.

MSC711x Ethernet Quick Start, Rev. 0

4 Freescale Semiconductor



MiIl Internal Loop with Polling

The actual packet data payload for transmission is defined in the ethernet.c file.

/* ___________________________________________________ */
/* Data to be transmtted */
/* ___________________________________________________ */

const UByte packet[] =

{
0x00, OxCF, 0x52, 0x82, 0xC3, 0x01, 0x00, OxCF,

0x52, 0x82, 0xC3, 0x01, 0x08, 0x00, 0x45, 0xO00,
0x00, O0x3C, 0x2B, OxE8, 0x00, 0x00, 0x20, 0xO01,
OxA6, 0x1B, O0xA3, O0x0A, 0x41, 0x55, O0xA3, O0xO0A,
0x41, 0x54, 0x08, 0x00, 0x0C, 0x5C, 0x01, 0xO00,
0x40, O0x00, O0x61, Ox62, 0x63, 0x64, 0x65, 0x66,
0x67, 0x68, 0x69, Ox6A, 0x6B, 0x6C, 0x6D, OxG6E,
Ox6F, 0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76

}s
Themin() function islocated in ethernet.c file.
*((Wbr d32 *) (0x10000)) = PASS;

The memory address 0x10000 is used throughout the exercise to store PASS or FAIL flags. At the
beginning of any exercise the PASSflag is set, and then changed only at the first occurrence of any type
of failure. In case of failure, theflagis set to FAIL.

for (i = 0; i < NUMRXBDS; i++)
{
Enet RxBDs[i].status = RX_BD_E;
Enet RxBDs[i].length = O;
Enet RxBDs[i].data = &EnetRxBuf fer[i * RX_BUFFER_SI ZE];

}

Next, the receive descriptor ring isinitialized (Bit 15, or the E bit, is set, indicating that the receive BD is
empty; length is changed to O and the receive data buffer pointer isinitialized).

Enet RxBDs[ NUM RXBDS - 1].status |= RX_BD W
The wrap bit is set, indicating that the BD isthe final onein the receive BD ring, thus completing the ring.

for (i = 0; i < NUM.TXBDS; i++)
{
Enet TxBDs[i].status = TX_BD L | TX_BD TG
Enet TxBDs[i].length = O;
Enet TxBDs[i].data = &Enet TxBuffer[i * TX_BUFFER_SI ZE];
}
Similarly, the transmit descriptor ring isinitialized (Bits11 and 10, or the L and TC bits, are set, indicating
that transmit BD islast in the transmit frame and enabling the transmission of the CRC sequence after the
last data byte and transmit data buffer pointer isinitialized).

Enet TxBDs[ NUM TXBDS - 1].status |= TX BD W
Set the wrap bit, to indicate that BD is the final onein the transmit BD ring, thus completing the ring.
The next block of code configures the FEC controller registers.

Et her net - >PADDR1 = 0x00CF5282;
Et her net - >PADDR2 = 0xC3018808;

MSC711x Ethernet Quick Start, Rev. 0
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Mil Internal Loop with Polling

PADDRL (PADDRL1) contains the lower 32 bits and PADDRH (PADDR?2) contains the upper 16 bits of
the 48 bit address used in the address recognition process to compare with the destination address. These
bits are set to an arbitrary source address value.

Et her net - >l ADDR[ 1] = 0x00000000;

Et her net - >l ADDR[ 0] = 0x00000000;
Both IADDR1 and |ADDRO contain the upper and lower 32 bits of the 64 bit individual address hashtable.
This addressis used in the address recognition process to check for amatch. These registers are not used
in this demo, so both are set to 0x0000_0000.

Et her net - >5GADDR[ 1] = 0x00000000;

Et her net - >GADDR[ 0] = 0x00000000;
Both GADDR1 and GADDR2 contain the upper and lower 32 bits of the 64 bit hash table, used in the
addressrecognition processfor receive frameswith amulticast address. Theseregistersarenot used inthis
demo, so both are set to 0x0000_0000.

Et her net - >R_BUFF_SI ZE = (UWr d16) RX_BUFFER S| ZE;

R_BUFF_SIZE (RBSZ), receive buffer size register, specifies the maximum size of al receive buffers.
This value must be divisible by 16 and its value can be changed in nbuf.h file.

Et her net - >R_DES_START = (UWr d32) Enet RxBDs;

R_DES START (RDESST), receive descriptor ring start register, holdsapointer to the start of the circular
receive BD ring. This memory pointer must be 32-bit word aligned and points to the beginning of
EnetRxDBs.

Et her net - >X_DES_START = (UWr d32) Enet TxBDs;

X_DES _START (TDESST), transmit descriptor ring start register, holds a pointer to the start of the
circular transmit BD ring. This memory pointer must be 32-bit word aligned and points to the beginning
of EnetTxDBs.

Et her net - >R_CNTRL =0x05EE0005;
R_CNTRL (RCTL), receive control register, is configured for M1 mode with internal loopback.

RCTL Receive Control Register ENET_BASE + 0x084
Bt 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
— MAXFL
TYPE R R/W
SET 0 0 0 0 0 1 0 1 1 1 1 0 1 1 1 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

— FCE ‘ BFR ‘PROM‘ MIIM ‘ DRT ‘LOOP
TYPE R R/W
SET 0 0 o 0 o o o0 ©0 0 0 0 0 0 1 0 1

MSC711x Ethernet Quick Start, Rev. 0
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MiIl Internal Loop with Polling

RCTL controlsthe operational mode of the receive block and should be written only when

EEN =0, that is, at initialization.

Table 1. RCTL Bit Descriptions

Name Reset Description Settings
— 0 Reserved. Write to zero for future compatibility.
31-27
MAXFL | 0b101_1110_ | Maximum Frame Length Ox5EE (or 1518 decimal)
26-16 | 1110 User-defined maximum frame length, where frame length
(OX5EE) is measured starting at DA and including the CRC at the

end of the frame. Transmit frames longer than MAXFL
cause the BABT interrupt. Receive frames longer than
MAXFL cause the BABR interrupt to occur and set the LG
bit in the end-of-frame BD. The recommended default is
the reset value decimal 1518 or decimal 1522 if VLAN tags
are supported.

— 0 Reserved. Write to zero for future compatibility.
15-6
FCE 0 Flow Control Enable 0 Normal operation.
5 Enables the receiver to detect pause frames. When a
pause frame is detected, the transmitter stops transmitting
data frames for a specified duration.
BFR 0 Broadcast Frame Reject 0 Disabled
4 Causes frames with a destination address (DA) =
FFFF_FFFF_FFFF to be rejected unless the PROM bit is
set. If both BFR and PROM = 1, frames with broadcast DA
are accepted and the miss (M) bit is set in the receive BD.
PROM 0 Promiscuous Mode 0 Disabled
3 All frames are accepted, regardless of address matching.
MIIM 0 External Interface Mode 1 MIl operating mode.
2 Selects between 7Wire Interface mode and MIl mode,
which applies to both the transmit and receive blocks.
DRT 0 Disable Receive on Transmit 0 Receive path operates
1 Disables reception of frames while transmitting, which is independently of transmit (use for
normally used for half duplex mode. full duplex or to monitor transmit
activity in half duplex mode).
LOOP 1 Internal Loopback 1 Internal loopback.
0 Causes transmitted frames to be looped back internal to

the device, and the transmit output signals are not
asserted. The system clock is substituted for the TXCLK
when LOOP is asserted. DRT must be cleared when
LOOP is asserted.

MSC711x Ethernet Quick Start, Rev. 0
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Mil Internal Loop with Polling

Et her net - >X_CNTRL = 0x0004;
X_CNTRL (TCTL), transmit control register is configured for full-duplex mode.

TCTL Transmit Control Register ENET_BASE + 0x0C4
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TYPE R
SET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— RFCP | TFCP ‘FDEN‘ HBC ‘ GTS
TYPE R R/W
SET 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Table 2. Transmit Control Register Bit Descriptions
Name | Reset Description Settings
— 0 Reserved. Write to zero for future compatibility.
31-5
RFCP 0 RFC Pause 0 Normal operation.
4 Set when a full duplex flow control pause frame is received. The transmitter pauses
for the duration defined in the pause frame This bit automatically clears when the
pause duration is complete.
TFCP 0 TFC Pause 0 Normal
3 When this bit is set, the MAC stops transmitting data frames after the current operation.
transmission completes. The GRA interrupt in the IEVENT register is asserted. The
MAC transmits a MAC Control PAUSE frame. Next, the MAC clears the TFCP bit
and resumes transmitting data frames. If the transmitter is paused due to user
assertion of GTS or reception of a PAUSE frame, the MAC can still transmit a MAC
Control PAUSE frame.
FDEN 0 Full Duplex Enable 1 Enable full
2 If set, frames are transmitted independent of carrier sense and collision inputs. This duplex.
bit should be modified only when ECTL[EEN] is cleared.
HBC 0 Heartbeat Control 0 Normal operation.
1 If set, the heartbeat check is performed at the end of transmission and the HB bit in
the status register is set if the collision input does not assert within the heartbeat
window. This bit should be modified only when ECTL[EEN] is cleared.
GTS 0 Graceful Transmit Stop 0 Normal operation.
0 When this bit is set, the MAC stops transmission after the frame that is being

transmitted is complete, and the GRA interrupt in the IEVENT register is asserted.
If no frames are being transmitted, the GRA interrupt is asserted immediately.
When transmission completes, the GTS bit is cleared to initiate a restart. The next
frame in the transmit FIFO is then transmitted. If an early collision occurs during
transmission when GTS = 1, transmission stops after the collision. The frame is
transmitted again when GTS is cleared. If old frames are in the transmit FIFO, they
are transmitted when GTS is reasserted. To avoid this, clear ECTL[EEN] after the
GRA interrupt.

MSC711x Ethernet Quick Start, Rev. 0
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MiIl Internal Loop with Polling

pNbuf = Enet TxBDs;
for (i =0; i < 64; i++)
{
}
In the code above, the packet payload isloaded into buffer through the transmit buffer descriptor.
pNbuf - >l ength = 64;
The length of the same buffer descriptor is updated to reflect the length of the packet.

Et her net - >ECNTRL
Et her net - >ECNTRL

pNbuf ->data[i] = packet[i];

0x00000001; // dear the ECR
0x00000002;

ECNTRL (ECTL), ethernet control register, isfirst cleared and bit O (RESET bit) is set in order to reset
the FEC. Next the ECTL is programmed to release reset and set the EEN bit to enable the FEC.

ECTL Ethernet Control Register ENET_BASE + 0x024
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TAG3 ‘TAG2‘TAG1 ‘ TAGO | — |TMD —
TYPE R/W R | RW R
SET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— EEN |RESET]
TYPE R R/W
SET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Table 3. Ethernet Control Register Bit Descriptions
Name Reset Description Settings
TAG[3-0] 0b1111 | Tags 3-0 0
31-28 Programs and reads the TBus tag bits. This field, which is used

for debug/test only, is composed of two separate 4-bit
registers, tags-in and tags-out. A write from the IPBus to this
field is written to tags-in. During a write cycle to any FEC
register other than ECTL, the tags-in value is driven onto the
TBus data bus tag field. During a read cycle, the TBus tag field
bits are latched and saved in the tags-out register. When the
ECTL register is read from the IPBus interface, the value from
tags-out appears in the TAG[3-0] field.

— 0 Reserved. Write to zero for future compatibility.
27
TMD 0 Test Mode 0
26
— 0 Reserved. Write to zero for future compatibility.
25-2

MSC711x Ethernet Quick Start, Rev. 0
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Mil Internal Loop with Polling

Name

Reset

Description

Settings

EEN
1

0

Ethernet Enable

Enables/disables the FEC. When this bit is set, the Ethernet
can receive and transmit data. When this bit is cleared,
reception immediately stops, and transmission stops after a
bad CRC is appended to any frame being transmitted. The
BD(s) for an aborted transmit frame are not updated following
deassertion of EEN. When EEN is deasserted, the DMA
controller, BD, and FIFO control logic is reset, including BD
and FIFO pointers. When software writes a value of 1 to
ECTL[RESET] or an AHB bus error is detected, the hardware
clears EEN. The procedure for halting the FEC is described in
Section 11.4.4.3, Complete Halt of the Ethernet MAC, in the
MC711x Reference Manual.

1

Ethernet enabled.

RESET

Ethernet Controller Reset

When this bit is set, the equivalent of a hardware reset is
performed but it is local to the FEC. EEN is cleared, and all
other FEC registers take their reset values. Also, any
transmission/reception in progress is abruptly aborted.
Hardware automatically clears this bit during the reset
sequence, which requires approximately eight clock cycles
after RESET is written with a 1.

Note: Before using the RESET bit to reset the FEC, shut
down the FEC as described in Section 11.4.4.3,
Complete Halt of the Ethernet MAC, in the
MC711xReference Manual.

0

Normal operation.

MSC711x Ethernet Quick Start, Rev. 0
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MiIl Internal Loop with Polling

for (i = 0; i < NUMRXBDS; i++)
{
Enet RxBDs[i].status = RX_BD_E;
Enet RxBDs[i].length = O;
Enet RxBDs[i].data = &EnetRxBuffer[i * RX_BUFFER_SI ZE];

}
Enet RxBDs[ NUM _RXBDS - 1].status |= RX BD W

Clear and setup the receive buffers (Set the wrap bit on the last BD in the ring).
Et her net - >R_DES_ACTI VE = MSC711x_FEC RDAR R _DES_ACTI VE;
R_DES ACTIVE (RDA), receive descriptor active register (RDA bit isset) to activate receive descriptor.

RDA Receive Descriptor Active Register ENET_BASE + 0x010
Bt 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
— RDA —
TYPE R R/W R
SET 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TYPE R
SET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RDA is aprogrammable command register. The user writesto this register to indicate that the receive
descriptor ring has been updated; that is, the driver has produced empty receive buffers. When the register
iswritten, the RDA bit is set, independently of the data written by the user. When RDA is set and the
ECTL[EEN] bit isaso set, the FEC polls the receive descriptor ring and processes the receive frames.
When the FEC polls a receive descriptor whose empty (E) bit is not set, the FEC clears RDA and ceases
polling the receive descriptor rings until the RDA bit is set again, indicating that the driver has produced
an empty receive buffers. Thisregister is cleared not only at reset but also at the clearing of the
ECTL[EEN] bit.

Table 4. RDA Bit Descriptions

Name Reset Description Settings
— 0 Reserved. Write to zero for future compatibility.
31-25
RDA 0 Receive Descriptor Active 1 - Receive Descriptor Active
24 Set to one when this register is written, regardless of the

value written. Cleared by the FEC device when no
additional ready descriptors remain in the receive ring.

— 0 Reserved. Write to zero for future compatibility.
23-0

MSC711x Ethernet Quick Start, Rev. 0
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Mil Internal Loop with Polling

pNbuf - >status | = TX_BD_R;
Change the R bit of transmit buffer descriptor to 1, to indicate that the packet is ready to send.
Et her net - >X_DES_ACTI VE = MSC711x_FEC TDAR X_DES_ACTI VE;

X_DES ACTIVE (TDA), transmit descriptor active register (TDA bit is set) to activate transmit
descriptor.

TDA Transmit Descriptor Active Register 0x014

Bt 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

— TDA —

TYPE R R/W R
SET 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TYPE R

SET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TDA isaprogrammable command register. The register iswritten by the user to indicate that the transmit
descriptor ring has been updated; that is, the driver has produced transmit buffers. When the register is
written, the TDA bit is set, independently of the data actually written by the user. When TDA is set and
ECTL[EEN)] isalso set, the FEC polls the transmit descriptor ring and processes transmit frames. When
the FEC polls atransmit descriptor whose ready (R) bit is not set, the FEC clears TDA and ceases polling
transmit descriptor rings until the user sets TDA again to indicate that more descriptors arein the transmit
descriptor ring. Thisregister is cleared not only at reset but also at the clearing of the ECTL[EEN] bit.

Table 5. TDA Bit Descriptions

Name | Reset Description Settings
— 0 Reserved. Write to zero for future compatibility.
31-25
TDA 0 Transmit Descriptor Active 1. Transmit Descriptor Active
24 Set to one when this register is written, regardless of the value written.
Cleared by the FEC device when no additional ready descriptors remain in
the transmit ring.

— 0 Reserved. Write to zero for future compatibility.
23-0

for (i=0; i < 5000; i++)
{
i f (Ethernet->I EVENT & MSC711x_FEC El R_RXF)

{
}

br eak;

MSC711x Ethernet Quick Start, Rev. 0
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Mil Internal Loop with Interrupts

if (i == 5000)

{
[/ Ti med- out

*((UWord32 *) (0x10000)) = FAIL;
asm(" debug");
return O;

}

Arbitrary delay for allowing packetsto propagate from transmit to receive interface. If the delay is greater
then 5000, set the FAIL flag/condition due to the time out.

for (i =0; i < 64; i++)

{
if (EnetTxBDs[O0].data[i] != EnetRxBDs[O0].data[i])
{
*((UWbr d32 *) (0x10000)) = FAIL;
asm(" debug");
return O;
}
}

/1 Ethernet Test passed
asnm(" debug");

Check and ensure that the datain receive buffersisthe same asin transmitted buffers. If the datais not the
same set the FAIL flag.

4 MiIl Internal Loop with Interrupts

In this second example, theinterrupts are introduced as ameans of interacting with the FEC. This example
buildson the knowledge and codein thefirst example. The changesin the ethernet.cfileare presented first,
focusing mostly on mei n() and then the functions used in the msc711x_int.c file, which has interrupt
related functionality, are given.

4.1 ethernet.c and main() differences

#i ncl ude <prototype. h>
#i nclude "include\nsc711x_int.h"

Two new files are included:

volatile int interrupted=0;

volatile int interruptedNoOf Ti mes_RX=0;
volatile int interruptedNoOf Ti mes_TX=0;
volatile int interruptedNoO Ti nes_El R_HBERR=0;
volatile int interruptedNoOf Ti nes_El R_BABR=0;
volatile int interruptedNoOf Ti nes_El R_BABT=0;
volatile int interruptedNoOk Ti nes_El R_GRA=0;
volatile int interruptedNoOk Ti nes_El R_TXB=0;
volatile int interruptedNoOf Ti nes_El R_RXB=0;
volatile int interruptedNoOf Ti nes_ElI R_M | =0;
volatile int interruptedNoOf Ti nes_El R_EBERR=0;
volatile int interruptedNoO Ti nes_El R_LC=0;
volatile int interruptedNoOf Ti nes_El R_RL=0;
volatile int interruptedNoOf Ti nes_El R_UN=0;

MSC711x Ethernet Quick Start, Rev. 0
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Mil Internal Loop with Interrupts

After packet definition these variables are defined and initialized to 0. These variables can be used to track
different counters associated with receive and transmit operations of FEC.

Right before mai n() , interrupt handing functions are defined. Thefirst function, Enet TxFRxFI nt Hand! er ()
detects and counts how many times receive and transmit interrupts are called. This proves very useful for
debugging.

voi d Enet TxFRxFI nt Handl er (voi d)

{
enet _map_t* Ethernet= (enet_map_t*)ENET_BASE;

Set the menory map address and base for accessing the FEC regi sters.
asm(" di");
Disable interrupts.

i f (Et her net ->I EVENT & MSC711x_FEC_El R RXF)

{
i nterrupt edNoOF Ti nes_RX++;

i nterrupted=1;

}
Use the IEVENT[RFINT] hit, to detect if the receive frame interrupt has occurred.

IEVENT Interrupt Event Register ENET_BASE + 0x004
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
HBERR‘ BABR ‘ BABT‘ GRA ‘TFINT‘ TXB ‘RFINT‘ RXB ‘ Mi | — | Lc ‘ CRL ‘ TFU ‘ ROV —
TYPE R/W R R/W R R
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TYPE R
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Table 6. IEVENT Bit Descriptions
Name Reset Description Settings
HBERR 0 Heartbeat Error 0 Heartbeat error disabled.
31 If the CTL[HBC] bit is set and the FEC does notdetecta | 1  Heartbeat error enabled.
collision within the heartbeat window, a heartbeat error
occurs. The FEC closes the buffer and generates the
HBERR interrupt if it is enabled. The heartbeat condition
is checked only in Half Duplex mode.
BABR 0 Babbling Receive Error 0 No interrupt.
30 Indicates a frame received with a length in excess of 1 Babbling receive error interrupt.
RCTL[MAXFL], which specifies the maximum frame
length, in bytes.

MSC711x Ethernet Quick Start, Rev. 0

14 Freescale Semiconductor



Mil Internal Loop with Interrupts

Table 6. IEVENT Bit Descriptions (continued)

Name Reset Description Settings
BABT 0 Babbling Transmit Error 0 No interrupt.
29 Indicates a frame transmitted with a length in excess of | 1 Bapbling transmit error interrupt.

RCTL[MAXFL]. This condition is usually caused when a
frame that is too long is placed into the transmit data
buffer(s). Truncation does not occur.

GRA 0 Graceful Stop Complete 0 No interrupt.
28 Graceful stop means that the transmitter is put into a
pause state after completion of the frame being
transmitted.This interrupt is asserted for one of three
reasons.
1. A graceful stop initiated by setting the
TCTL[GTS] bit is now complete.

2. A graceful stop initiated by setting the
TCTL[FCP] bit is now complete.

3. A graceful stop initiated by the reception of a
valid full duplex flow control pause frame is now
complete. Refer to Section 18.4.7, Full Duplex
Flow Control, in the MSC711x Reference

Graceful stop complete interrupt.

Manual.
TFINT 0 Transmit Frame Interrupt 0 No interrupt.
27 Indicates that a frame has been transmitted and that the Transmit frame completed
last corresponding buffer descriptor (BD) has been interrupt.

updated. This interrupt is generated when the transmit
block generates status for the just completed frame.

TXB 0 Transmit Buffer Interrupt 0 No interrupt.

26 Indicates that a transmit BD has been updated. This
interrupt is generated when a DMA transfer of a transmit
buffer is complete.

Transmit buffer interrupt.

RFINT 0 Receive Frame Interrupt 0 No interrupt.

25 Indicates that a frame has been received and that the 1 Receive frame interrupt.
last corresponding BD has been updated.
This bit is set after the last receive buffer in a frame has
been transferred via DMA.

RXB 0 Receive Buffer Interrupt 0 No interrupt.

24 Indicates that a receive BD has been updated that was 1 Receive buffer interrupt.
not the last in the frame. This bit is set upon completion
of a DMA transfer of a receive buffer that is not the last in

the frame.
Mil 0 MIl Interrupt 0 No interrupt.
23 Indicates that the MIl has completed the requested data MIl interrupt.

transfer. This bit is set if the transceiver register
read/write operation controlled by the MIIDATA and
MIISPEED registers is complete.

— 0 Reserved. Write to zero for future compatibility.
22
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Table 6. IEVENT Bit Descriptions (continued)

Name Reset Description Settings
LC 0 Late Collision 0 No interrupt.
21 Indicates a collision beyond the collision window (slot 1 Late collision interrupt.

time) in half duplex mode. The frame is truncated with a
bad CRC. and the remainder of the frame is discarded.
In Full Duplex mode, the collision input is ignored.

CRL 0 Collision Retry Limit 0 No interrupt.

20 Indicates a collision on each of 16 successive attempts 1 Collision retry limit interrupt.
to transmit the frame. The frame is discarded without
being transmitted, and transmission of the next frame
commences. This interrupt can occur only in Half Duplex

mode.
TFU 0 Transmit FIFO Underrun 0 No interrupt.
19 Indicates that the transmit FIFO emptied before the 1 Transmit FIFO underrun interrupt.

complete frame was transmitted. A bad CRC is
appended to the frame fragment, and the remainder of
the frame is discarded.

ROV 0 Receiver Overrun 0 No interrupt.

18 Indicates that the receiver is full and has dropped frame | { Receiver overrun interrupt.
data during reception. The OV bit in the corresponding
RxBD is set, indicating that the frame should be

discarded.
— 0 Reserved. Write to zero for future compatibility.
17-0
i f (Et hernet - > EVENT & MSC711x_FEC El R_TXF)
{
i nterrupt edNoOF Ti nes_TX++;
}

Similarly, asfor thereceive side, the IEVENT register is used to determine if the transmit frame interrupt
occurred by examining the IEVENT[TFINT] bit.

Et her net - >l EVENT=0x0A000000;

Clear both transmit and receive frame interrupt flags by writing one.
asm(" ei");

Enable interrupts

return;

}

Function Enet TxFRxFVect or () IS used asainterrupt vector, which calls the Enet TxFRxFI nt Handl er ()
function, which handles the interrupt.

voi d Enet TxFRxFVect or (voi d)

{
#pragma i nterrupt Enet TxFRxFVect or

Enet TxFRxFI nt Handl er () ;

MSC711x Ethernet Quick Start, Rev. 0

16 Freescale Semiconductor



Mil Internal Loop with Interrupts

Function Enet surmar yI nt Handl er IS used to keep count of different FEC errors and/or conditions which
could occur during receive and transmit operations.

voi d Enet Sunmar yl nt Handl er (voi d)

{
#pragma i nterrupt Enet Summaryl nt Handl er
enet _map_t* Ethernet= (enet_map_t*)ENET_BASE;
asm(" di");

Disable interrupts.

i f (Ethernet->I EVENT
i f (Ethernet->I EVENT
i f (Ethernet->I EVENT

& MSC711x_FEC _EI R_HBERR) i nterruptedNoOf Ti mes_ElI R_HBERR++;
& MSC711x_FEC _ElI R_BABR) interruptedNoO Ti nes_El R_BABR++;

& MSC711x_FEC _EI R_BABT) interruptedNoO Ti nes_El R_BABT++;
if (Ethernet->I EVENT & MSC711x_FEC EI R_GRA) interruptedNoCOf Ti mes_El R_CGRA++;

if (Ethernet->I EVENT & MSC711x_FEC EI R TXB) i nterruptedNoCOf Ti mes_El R_TXB++;

if (Ethernet->I EVENT & MSC711x_FEC EI R_RXB) i nterruptedNoCOf Ti mes_El R_RXB++;

if (Ethernet->I EVENT & MSC711x_FEC EIR M 1) interruptedNoOf Ti mes_EIR_M | ++;

if (Ethernet->I EVENT & MSC711x_FEC EI R_EBERR) i nterruptedNoOf Ti mes_El R_EBERR++;
if (Ethernet->I EVENT & MSC711x_FEC EIR LC) interruptedNoOf Ti nes_El R_LC++;
if (Ethernet->I EVENT & MSC711x_FEC EIR RL) interruptedNoOf Ti nes_El R_RL++;
if (Ethernet->I EVENT & MSC711x_FEC EIR_UN) interruptedNoOf Ti nes_El R_UN++;

IEVENT register bits are checked for the following events:

1. HBEER—Heartbeat Error isset if CTL[HBC] bit isset and FEC does not detects acollision within
the heartbeat window.

2. BABR—Babbling Receive Error indicates that maximum frame length has been exceeded.

3. BABT—Babbling Transmit Error indicates that the frame which is too long has been placed into
the transmit data buffers.

4. GRA—Graceful Stop Complete indicates that the transmitter is put into a pause state after
completion of the frame being transmitted.

TXB—Transmit Buffer Interrupt is set when a DMA transfer of a transmit buffer is compl ete.
RXB—Receive Buffer Interrupt is set when a DMA transfer of areceive buffer is complete.
MI1—MI1 Interrupt indicates that the M1l has completed the requested data transfer.
EBERR—is currently reserved.

LC—Late Collision indicates that a collision beyond the collision window in half duplex mode
has occurred.

10. RL—Callision Retry Limit indicates that a collision on each of 16 successive attempts to transmit
the frame has occurred.

11. UN—Transmit FIFO Underrun indicates that the transmit FIFO emptied before the complete
frame was transmitted.

© © N o O

Et her net - > EVENT=0xf5f fffff;

Clear all interrupt eventsin the IEVENT register by writing one to each bit. Note that IEVENT[TFINT]
and IEVENT[RFINT] are not cleared as these two events are handled in the Enet TxFRxFI nt Hand! er ()
function.

MSC711x Ethernet Quick Start, Rev. 0
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Mil Internal Loop with Interrupts

asm" ei");
Enable interrupts.

return;

Function Enet Summar yVect or () isused asaninterrupt vector to call theenet Surmar yi nt Handl er () function,
which handles the interrupt.

voi d Enet Summar yVect or (voi d)

{

#pragna i nterrupt Enet SunmaryVect or

Enet Sunmar yl nt Handl er () ;
}
Functioninitinterrupts() isusedtoinitializeinterruptsand iscalled inthe beginning of themai n() . This
function enables all interrupt priority levelsin the status registers first, sets up the VBA vector table, and
installs the NMI Branch and Auto-Vector Branch table handler. Once these operations are compl ete the
IntEnet I nterrput() configurestwo interrupt vectors, which were defined above: Enet TxFRxFVect or ()
(pointing to the Enet TxFRxFVect or Handl er () ) and Enet Sunmar yVect or () (pointing to the
Enet Summar yI nt Handl er () ). Theinterrupt priority levelsare also set for each interrupt that is going to be
handled by the Enet TxFRxFVect or Handl er () and the Enet Surmaryl nt Handl er () .

void I nitEnetlnterrupt(void)

{

Initinterrupts();

CopyChl nt (1 NT_ENTRXF, Enet TxFRxFVector);
SetlnterruptPriorityLevel (I NT_ENTRXF, 5);
SetlnterruptPriorityLevel (I NT_ENTTXF, 5);

CopyChl nt (I NT_ENTSMRY, Enet SunmaryVector);
SetlnterruptPriorityLevel (I NT_ENTSMRY, 5);

ei ();
}
Now that the interrupt functions are introduced, their usage in the mai n() and new application code flow
is covered. Since this exercise builds on the first one and is very similar, only the differences are pointed
out.

The exercises starts with the variable initialization followed by the 1 ni t Enet I nt err put () function, which
initializes the interrupts. Following interrupts initialization, the receive and transmit buffers and buffer
descriptors are initialized and FEC configuration registers are set up. All the data initialization and FEC
configuration are the same asin the previous exercise, up to this point.

Et her net - >ECNTRL 0x00000001; // dear the ECR

Et her net - >l MASK = 0x0f 000000;
Et hernet->I EVENT = Oxffffffff;
Et her net - >ECNTRL = 0x00000002;

Asin previousexercise, the FEC is prepared for operation by first being reset with the FCNTRL[RESET]
bit and then enabled with FCNTRL[EEN] bit. The new addition is between FEC reset and FEC enable
where the IMASK is configured to OxOFO0_0000 which enables the following interrupts:

1. Transmit Frame Interrupt (TFIEN)

MSC711x Ethernet Quick Start, Rev. 0
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2. Transmit Buffer Interrupt (TBIEN)
3. Receive Frame Interrupt (RFIEN)
4. Receive Buffer Interrupt (RBIEN)

IMASK Interrupt Enable Register ENET_BASE + 0x008

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

HBEEN‘BREN‘BTEN‘GRAEN‘TFIEN‘TBIEN‘RFIEN‘RBIEN‘MIIEN LCEN‘CRLEN‘TFUEN‘ROVEN —

TYPE R/W R R/W R
SET 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— TFAC| — |RFAC —
TYPE R R/W R R/W R
SET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Table 7. IMASK Bit Descriptions
Name Reset Description Settings
HBEEN 0 Heartbeat Error Enable 0 Not enabled.
31
BREN 0 Babbling Receive Interrupt Enable 0 Not enabled.
30 .
BTEN 0 Babbling Transmitter Interrupt Enable 0 Not enabled.
29
GRAEN 0 Graceful Stop Interrupt Enable 0 Not enabled.
28
TFIEN 0 Transmit Frame Interrupt Enable 1 Transmit frame interrupt enabled.
27
TBIEN 0 Transmit Buffer Interrupt Enable 1 Transmit buffer interrupt enabled.
26
RFIEN 0 Receive Frame Interrupt Enable 1 Receive frame interrupt enabled.
25
RBIEN 0 Receive Buffer Interrupt Enable 1 Receive buffer interrupt enabled.
24
MIIEN 0 MIl Interrupt Enable 0 Not enabled.
23
— 0 Reserved. Write to zero for future compatibility.
22
LCEN 0 Late Collision Enable 0 Not enabled.
21
CRLEN 0 Collision Retry Limit Enable 0 Not enabled.
20

MSC711x Ethernet Quick Start, Rev. 0
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Table 7. IMASK Bit Descriptions (continued)

Name Reset Description Settings

TFUEN 0 Transmit FIFO Underrun Enable 0 Not enabled.
19

ROVEN Receiver Overrun Enable 0 Not enabled.
18
— 0 Reserved. Write to zero for future compatibility.

17-12

TFAC 0 Transmit Frame Interrupt Automatic Clear | 0 No automatic clear of TFINT.
11 Enables automatic clearing of the transmit

frame interrupt after one cycle of assertion.
TFAC allows an interrupt to be generated for
several transmit frames using the event port
and a timer configured to detect TFINT rising
edges.

— 0 Reserved. Write to zero for future compatibility.
10

RFAC 0 Receive Frame Interrupt Automatic Clear | 0 No automatic clear of RFINT.

9 Enables automatic clearing of the receive
frame interrupt after one cycle of assertion.
RFAC allows an interrupt to be generated for
several receive frames using the event port
and a timer configured to detect RFINT rising
edges.

— 0 Reserved. Write to zero for future compatibility.
8-0

For completeness, IEVENT is set to pair with the IMASK register. The value of OXFFFF_FFFF iswritten
to compl ete the interrupt enable functionality. Write one to each of the interrupt bits to clear the interrupt
event condition for each bit-interrupt pair.

Once the FEC is enabled the data is sent from the transmit to receive side. As before, wait for the datato
propagate.Since interrupts are used, the compare method is different, the old method of polling the
IEVENT register in mai n(), isreplaced by simply checking the interrupted flag. Thisflagis set in the
Ethernet receive interrupt handler function.

for (i=0; i < 5000; i++)

{
if (interrupted)

{
}

br eak;

}

Once the data is received, the context of the receive packetsis checked and if everything is correct, the
exercise ends with the PASS flag.

MSC711x Ethernet Quick Start, Rev. 0
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42 msc711x_int.c
The msc711x_int.c file contains all interrupt related code which is added to thisexercise. Thisis abrief
summary of each function used:

1. setvBa —Setsthelocation of the VBA table.

2. oopycnint and copycor el nt —Used for installing core and application interrupt vector location
and parameters.

3. Disabl eAl | Maskabl el nt er r put s —Disables al 16 maskable interrupts
SetinterrputPriorityLevel —Set particular interrupts priority level, by using the IPLR register.

5. Auto_handler, I nstal | Aut oHandl er and Aut ol st —Not used in this exercise but included for
completeness of the msc711x_int.c compilation of routines.

6. Unhandl ed\M - Sets up debug() trap just in case unhandled NMI occurs.

7. 1nstal | Nm Handl er, Nm I sr and d ear N\ — Handle the installation and operation of the
Non-M akable-Interrupts (NMI).

8. Intinterrputs —Called at the beginning of the mai n() for initiaization of the interrupts used in
this exercise.

>

5 Mil External Loop with Interrupts

In this third example, the date is sent externally from transmit to receive circuitry through PHY and
Ethernet loopback cable. This exercise uses the M SC711xADS with Davicom (DM9161E) PHY.
Depending on the 711x board and/or PHY combination, some PHY initialization changes might be
necessary. Thisexample builds on the knowledge and code of thefirst and second example. All additional
code changes in ethernet.c, which are necessary to get the FEC to send the Ethernet packets externally
through PHY, are reviewed.

5.1 Ethernet Loopback Cable

For this example, theinternal software loopback capability isnot used to exercise the Ethernet PHY s. An
Ethernet loopback cableis necessary to |loopback the data. To create an Ethernet |oopback cable, first start
with a standard twisted-pair Ethernet cable with RJ45 connectors.

FRONT: Eﬁ

1 &
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The pin-out for the RJ45 connector is as shown in Table 5-8:
Table 5-8. Pin-out to Wire Color for RJ45 Connector

Pin Wire Color

1 White-Orange

Orange

White-Green

Blue

White-Blue

Green

White-Brown

(N B~ O] DN

Brown

Ethernet loopback cable assembly:

1. Cut the end off the Ethernet cable approximately 6 inches from the RJ45 connector.
Strip wires 1 (white-orange), 2 (orange), 3(white-green) and 6 (green).
Twist and solder wires 1 and 3 together (white-orange to white-green).
Twist and solder wires 2 and 6 together (orange to green).
To protect from shorting the exposed wires, insulate them with electrical tape.
Leave all other wires asthey are.

o bk wbd

5.2 Implementation

Asinthe second example, this example startswith variableinitialization, but one variableis added, which
isused to keep track of MIIDATA and MIISPEED register status.

volatile int interrupted_EIR M =0;

Thisvariableis set to 1 in the Enet Sunmar yI nt Handl er () function, along with the old
interruptedNoOf Times_EIR_MII counter.

i f (Ethernet-> EVENT & MSC711x_FEC EIR M |)

{
i nterrupt edNoOf Ti mes_EI R_M | ++;

interrupted_EIR M| = 1;
}

The following functions are added for handling the PHY interface.

void my_del ay(int n)
{

volatile int nn = n;
while (nn > 0) {
nn -= 1,

}

MSC711x Ethernet Quick Start, Rev. 0
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Function ny_del ay() wasintroduced because of the need to make variable delays for different PHYs. A
PHY might require differed delay values during PHY initialization.

unsi gned short ReadPhy(long reg_addr)
{

unsi gned short tenp;
enet _map_t* Ethernet= (enet_map_t*)ENET_BASE;

Et her net->M | _SPEED = 0x50;
Et her net- >M | _DATA = 0x60020000 | ( reg_addr<<18);

while(!interrupted_EIR M1I);
interrupted_EIR M =0;

tenp = (unsigned short) (0x0000FFFF & Et hernet->M | _DATA);

Et her net - >M | _SPEED
Et her net - >M | _DATA

0;
0;

return tenp;

}
ReadPhy function is called from the 1 ni t Phy function during PHY initialization for polling PHY.

void WitePhy(long reg_addr, unsi gned | ong data)

{
enet _map_t* Ethernet= (enet_map_t*)ENET_BASE;
Et her net->M | _SPEED = 0x50;
Et hernet->M | _DATA = 0x50020000 | ( reg_addr<<18) | data;
while(!interrupted_EIR M1I);
interrupted_EIR M =0;
Et her net->M | _SPEED = 0;
Et hernet->M | _DATA = O;
return;
}

Similar to ReadPhy, the wi t ePhy function is called from InitPhy during PHY initialization. Thisfunction
writes configuration commands, such as reset and mode setup, to the PHY.

voi d 1 nitPhy()

{
unsi gned short i=0;
WitePhy(MI_CR, M I_CR RESET);
whi | e((ReadPhy(M1_CR) & M| _CR RESET))
{
i ++;
}
WitePhy(M I _CR, 0x2100);
}

Function 1 ni t phy iscalled oncein the beginning of mai n() for PHY initialization. Upon completion of this
function PHY isinitialized (MII_CR is configured to 0x2100) and after a certain delay PHY is ready.

MSC711x Ethernet Quick Start, Rev. 0
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void InitGPl Q)
gpio_map_t *pstGPI G
pstGPI O = (gpio_map_t *) (GPl O_BASE);
pst GPI O->gp[ 0] . GP_CTL = 0x3FF80000;
pst GPI O->gp[ 0] . GP_DR = O0;
pst GPl O- >gp[ 0] . GP_DDR = 0;

pst GPI O->gp[ 3] . GP_CTL = 0x0000007F;
pst GPl O->gp[ 3] . GP_DR = 0;
pst GPI O->gp[ 3] . GP_DDR = 0;

}

Functioni ni t aP1 () initializes and configures the general purpose input and output pins for Ethernet
functionality. The values Ox3FF8_0000 for port A and 0x0000_007F for port D imply following GPIO
configuration:

*  PHY_TXER (TXD4) PA- 28
*  ETH_TXD3 - PA- 27
*  ETH_TXD2 - PD-4
*  ETH_TXD1 - PA-19
*  ETH_TXDO - PA- 20
*  ETH_TXEN - PA- 24
*  PHY_TXCLK (1 SOLATE) PA- 23
*  ETH_RXER ( RXD4/ RPTR) PA- 26
*  ETH_RXD3 ( PHYAD3) PA- 29
*  ETH_RXD2 ( PHYAD2) PD- 6
*  ETH_RXD1 ( PHYADL) PA- 21
*  ETH_RXDO ( PHYADO) PA- 22
*  ETH_RXDV ( TESTMODE) PA- 25
* SL_ETH EN ( RXEN) BCSR
*  ETH_RXCLK ( SCRM 10BTSER) PD-5
*  MDC NDC PD- 2
* MDIO MDI O PD-3
*  nl RQR MDI NTR 8272
*  ETH_LINK CBLSTS/ LI NKSTS 10/ 100M ETH PLUG
* ETH_COL RM | PD-0
* ETH_CRS CRS/ PHYAD4 PD-1
*  nHRSET_SL RESET JTAG

voi d CheckDat a(int index)
{ . .
nt j;
for (j =0; j < 64; j++)
{
if (EnetTxBDs[index].data[j] != EnetRxBDs[index].data[j])
{
*((W\ord32 *)(0x10000)) = FAIL;
asm(" debug");
}
}
}
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Once the data is transmitted and received, the function cneckbat a is called to verify that the transmitted
data matches the received data. In case of a mismatch, the FAIL flag is set and execution is halted at the
debug statement.

Function nei n() isvery similar to the previous example, with small additions for infinite Ethernet Rx and
Tx loopback mode.

Wor d32 st at | nfLoop=0;
This variable can be used to count the number of complete |oop iterations.

InitGPl Q);

Next initialize and configure the genera purpose IO pins for Ethernet functionality.
InitPhy();

Aﬁ_s 3]90” as GPIO pinsare configured, the Ethernet PHY can beinitialized, and that is performed right after
thistunction:

ny_del ay(5000) ;

Thisdelay is necessary for the PHY being used. This delay could be reduced or eliminated altogether
depending on the PHY.

for (i = 0; i < NUM.TXBDS; i++)

{
Enet TxBDs[i]. status TX_ BD L | TX BD TC | TX_BD R;
Enet TxBDs[i]. | ength 64;
Enet TxBDs[i].data = &Enet TxBuffer[i * TX_BUFFER_SI ZE];
for (j =0; ] < 64; j++)
{

}
Enet TxBDs[ NUM TXBDS - 1].status |= TX BD W

The code above initializes the transmit buffer descriptor rings and loads the data to be transmitted.

Enet TxBDs[i].data[j] = packet[j];

Et her net- >R CNTRL = (RX_BUFFER_SI ZE << 16) | O0x4;

/1 R CNTRL Max frame |ength = RX_BUFFER_SI ZE

I Fl ow Control Enable =0
I Br oadcast franme reject =0
I Pr om scuous node =0
/1 M | node =1
/1 Di sable Rx or Tx =0
I Internal | oopback =0

Since we are no longer using the internal loopback option, the internal loopback bit is cleared to 0 in the
R_CNTRL register.

Et her net - >CFGR = 0x00;

Initialize the M1I1GSK configuration register (MI1GSK CFG) with 0x00 for M11-bridge and pass thorough
mode. For debugging purposes, value 0x11 can be written to enable internal loopback at the M11-Bridge
level.

Et her net - >ENR = 0x1;
Ethernet transmission and reception of framesis enabled with ENR register.

while (Ethernet->ENR != 0x3);
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Next isthemai n() loop. First, prepare the receive buffer by enabling polling and transmit buffers by
indicating that they are ready to send data. Then, wait to seeif the frame is received in the receive
complete/done interrupt. Next, as before, the time out condition is checked, followed by re-initialization
of the receive and transmit buffer descriptor rings.

whi | e(1)
{
for (i = 0; i < NUM_TXBDS; i ++)
{
Et her net - >R_DES_ACTI VE = MSC711x_FEC RDAR R DES_ACTI VE;
Et her net - >X_DES_ACTI VE = MSC711x_FEC TDAR _X_DES_ACTI VE;
for (d=0; d < 5000; d++)
{
if (interrupted)
{
interrupted = O;
br eak;

}
if (d == 5000)

*((Uword32 *)(0x10000)) = FAIL;
asnm(" debug");
return O;

}

if (EnetRxBDs[i].status & RX_BD_E)

{
*((Uword32 *)(0x10000)) = FAIL;
asnm(" debug");
return O;

}
CheckData(i);

Enet RxBDs[i]. status
Enet RxBDs[i]. | ength

RX_BD _E;

0;

if (i == (NUMRXBDS - 1)) {
Enet RxBDs[ NUM RXBDS - 1].status |= RX _BD W
}

Enet TxBDs[i].status = TX_ BD L | TX BD TC | TX_BD R
if (i == (NUM_TXBDS - 1))
{

}

Enet TxBDs[ NUM TXBDS - 1].status |= TX BD W

}

stat | nf Loop++;
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6 Revision History

Table 9 provides arevision history for this application note.

Table 9. Document Revision History

Revision History

Rev. Editor/ .
Number Date Writer Substantive Change(s)
0 11/2006 DM Initial release.
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