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Highlights

= Up to 200Mbps via Turbo MII Interface

= High performance, full featured 3 port switch with
VLAN, QoS packet prioritization, Rate Limiting, IGMP
monitoring and management functions

= Serial management via 12C or SMI

= Unique Virtual PHY feature simplifies software
development by mimicking the multiple switch ports
as a single port PHY

Target Applications

= Cable, satellite, and IP set-top boxes
= Digital televisions

= Digital video recorders

= VoIP/Video phone systems

= Home gateways

= Test/Measurement equipment

= Industrial automation systems

Key Benefits

= Ethernet Switch Fabric

32K buffer RAM

512 entry forwarding table

Port based IEEE 802.1Q VLAN support (16 groups)

— Programmable IEEE 802.1Q tag insertion/removal

IEEE 802.1D spanning tree protocol support

4 separate transmit queues available per port

Fixed or weighted egress priority servicing

QoS/CoS Packet prioritization

— Input priority determined by VLAN tag, DA lookup,
TOS, DIFFSERV or port default value

— Programmable Traffic Class map based on input
priority on per port basis

— Remapping of 802.1Q priority field on per port basis

— Programmable rate limiting at the ingress with
coloring and random early discard, per port / priority

— Programmable rate limiting at the egress with leaky
bucket algorithm, per port / priority

IGMP v1/v2/v3 monitoring for Multicast packet filtering

Programmable broadcast storm protection with global

% control and enable per port

Programmable buffer usage limits

Dynamic queues on internal memory

Programmable filter by MAC address
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Switch Management

Port mirroring/monitoring/sniffing: ingress and/or egress
traffic on any port or port pair

Fully compliant statistics (MIB) gathering counters
Control registers configurable on-the-fly

Ports

Port 0 - MIl MAC, MII PHY, RMII PHY modes

2 internal 10/100 PHYs with HP Auto-MDIX support
200Mbps Turbo MIl (PHY or MAC mode)

Fully compliant with IEEE 802.3 standards

10BASE-T and 100BASE-TX support

Full and half duplex support

Full duplex flow control

Backpressure (forced collision) half duplex flow control
Automatic flow control based on programmable levels
Automatic 32-bit CRC generation and checking

2K Jumbo packet support

Programmable interframe gap, flow control pause value
Full transmit/receive statistics

Full LED support per port

Auto-negotiation

Automatic polarity correction

Automatic MDI/MDI-X

Loop-back mode

Serial Management

— IC (slave) access to all internal registers

MIIM (MDIO) access to PHY related registers

SMI (extended MIIM) access to all internal registers
Other Features

General Purpose Timer

I2C Serial EEPROM interface

Programmable GPIOs/LEDs

Single 3.3V power supply

ESD Protection Levels

+8kV HBM without External Protection Devices
+8kV contact mode (IEC61000-4-2)

+15kV air-gap discharge mode (IEC61000-4-2)

Latch-up exceeds £150mA per EIA/JESD 78

56-pin QFN (8x8 mm) Lead-Free RoHS Compliant
Package

Available in Commercial & Industrial Temp. Ranges
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1.1 General Terms

100BT 100BASE-T (100Mbps Fast Ethernet, IEEE 802.3u)

ADC Analog-to-Digital Converter

ALR Address Logic Resolution

BLW Baseline Wander

BM Buffer Manager - Part of the switch fabric

BPDU Bridge Protocol Data Unit - Messages which carry the Spanning Tree
Protocol information

Byte 8-bits

CSMA/CD Carrier Sense Multiple Access / Collision Detect

CSR Control and Status Registers

CTR Counter

DA Destination Address

DWORD 32-bits

EPC EEPROM Controller

FCS Frame Check Sequence - The extra checksum characters added to the end
of an Ethernet frame, used for error detection and correction.

FIFO First In First Out buffer

FSM Finite State Machine

GPIO General Purpose /O

Host External system (Includes processor, application software, etc.)

IGMP Internet Group Management Protocol

Inbound Refers to data input to the device from the host

Level-Triggered Sticky Bit This type of status bit is set whenever the condition that it represents is
asserted. The bit remains set until the condition is no longer true, and the
status bit is cleared by writing a zero.

Isb Least Significant Bit

LSB Least Significant Byte

MDI Medium Dependant Interface

MDIX Media Independent Interface with Crossover

Mil Media Independent Interface

MIIM Media Independent Interface Management

MIL MAC Interface Layer

SMSC LAN9303/LAN9303i
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MLT-3 Multi-Level Transmission Encoding (3-Levels). A tri-level encoding method
where a change in the logic level represents a code bit “1” and the logic
output remaining at the same level represents a code bit “0”.

msb Most Significant Bit

MSB Most Significant Byte

NRzI Non Return to Zero Inverted. This encoding method inverts the signal for a
“1” and leaves the signal unchanged for a “0”

N/A Not Applicable

NC No Connect

oul Organizationally Unique Identifier

Outbound Refers to data output from the device to the host

PISO Parallel In Serial Out

PLL Phase Locked Loop

PTP Precision Time Protocol

RESERVED Refers to a reserved bit field or address. Unless otherwise noted, reserved
bits must always be zero for write operations. Unless otherwise noted, values
are not guaranteed when reading reserved bits. Unless otherwise noted, do
not read or write to reserved addresses.

RTC Real-Time Clock

SA Source Address

SFD Start of Frame Delimiter - The 8-bit value indicating the end of the preamble
of an Ethernet frame.

SIPO Serial In Parallel Out

SMI Serial Management Interface

SQE Signal Quality Error (also known as “heartbeat”)

SSD Start of Stream Delimiter

UDP User Datagram Protocol - A connectionless protocol run on top of IP
networks

uuIiD Universally Unique IDentifier

WORD 16-bits

Revision 1.3 (08-27-09)
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Chapter 2 Introduction

2.1

SMSC LAN9303/LAN9303i

General Description

The LAN9303/LAN9303i is a full featured, 3 port 10/100 managed Ethernet switch designed for
embedded applications where performance, flexibility, ease of integration and system cost control are
required. The LAN9303/LAN9303i combines all the functions of a 10/100 switch system, including the
Switch Fabric, packet buffers, Buffer Manager, Media Access Controllers (MACs), PHY transceivers,
and serial management. The LAN9303/LAN9303i complies with the IEEE 802.3 (full/half-duplex
10BASE-T and 100BASE-TX) Ethernet protocol specification and 802.1D/802.1Q network
management protocol specifications, enabling compatibility with industry standard Ethernet and Fast
Ethernet applications.

At the core of the device is the high performance, high efficiency 3 port Ethernet Switch Fabric. The
Switch Fabric contains a 3 port VLAN layer 2 Switch Engine that supports untagged, VLAN tagged,
and priority tagged frames. The Switch Fabric provides an extensive feature set which includes
spanning tree protocol support, multicast packet filtering and Quality of Service (QoS) packet
prioritization by VLAN tag, destination address, port default value or DIFFSERV/TOS, allowing for a
range of prioritization implementations. 32K of buffer RAM allows for the storage of multiple packets
while forwarding operations are completed, and a 512 entry forwarding table provides ample room for
MAC address forwarding tables. Each port is allocated a cluster of 4 dynamic QoS queues which allow
each queue size to grow and shrink with traffic, effectively utilizing all available memory. This memory
is managed dynamically via the Buffer Manager block within the Switch Fabric. All aspects of the
Switch Fabric are managed via the Switch Fabric configuration and status registers, which are
indirectly accessible via the system control and status registers.

The LAN9303/LAN9303i provides 3 switched ports. Each port is fully compliant with the IEEE 802.3
standard and all internal MACs and PHYs support full/half duplex 10BASE-T and 100BASE-TX
operation. The LAN9303/LAN9303i provides 2 on-chip PHYs, 1 Virtual PHY and 3 MACs. The Virtual
PHY and the third MAC are used to connect the Switch Fabric to an external MAC or PHY. In MAC
mode, the device can be connected to an external PHY via the MIl/Turbo Ml interface. In PHY mode,
the device can be connected to an external MAC via the MII/RMII/Turbo MIl interface. All ports support
automatic or manual full duplex flow control or half duplex backpressure (forced collision) flow control.
2K jumbo packet (2048 byte) support allows for oversized packet transfers, effectively increasing
throughput while decreasing CPU load. All MAC and PHY related settings are fully configurable via
their respective registers within the device.

The integrated I2C and SMI slave controllers allow for full serial management of the device via the
integrated 12C or MII interface, respectively. The inclusion of these interfaces allows for greater
flexibility in the incorporation of the device into various designs. It is this flexibility which allows the
device to operate in 2 different modes and under various management conditions. In both MAC and
PHY modes, the device can be SMI managed or 12c managed. This flexibility in management makes
the LAN9303/LAN9303i a candidate for virtually all switch applications.

The LAN9303/LAN9303i contains an 1°C master EEPROM controller for connection to an optional
EEPROM. This allows for the storage and retrieval of static data. The internal EEPROM Loader can
be optionally configured to automatically load stored configuration settings from the EEPROM into the
device at reset. The I°C management slave and master EEPROM controller share common pins.

In addition to the primary functionality described above, the LAN9303/LAN9303i provides additional
features designed for extended functionality. These include a configurable 16-bit General Purpose
Timer (GPT), a 32-bit 25MHz free running counter, and 6-bit configurable GPIO/LED interface.

The LAN9303/LAN9303i’s performance, features and small size make it an ideal solution for many
applications in the consumer electronics and industrial automation markets. Targeted applications
include: set top boxes (cable, satellite and IP), digital televisions, digital video recorders, voice over IP
and video phone systems, home gateways, and test and measurement equipment.
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Block Diagram
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Figure 2.1 Internal Block Diagram
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System Clocks/Reset/PME Controller

A clock module generates all the system clocks required by the device. This module interfaces directly
with the external 25MHz crystal/oscillator to generate the required clock divisions for each internal
module. A 16-bit general purpose timer and 32-bit free-running clock are provided by this module for
general purpose use. The Port 1 & 2 PHYs provide general power-down and energy detect power-
down modes, which allow a reduction in PHY power consumption.

The device reset events are categorized as chip-level resets, multi-module resets, and single-module
resets. These reset events are summarized below:

= Chip Level Resets
—Power-On Reset (Entire chip reset)
—nRST Pin Reset (Entire chip reset)

= Multi-Module Reset
—Digital Reset (All sub-modules except Ethernet PHYSs)

= Single-Module Resets
—Port 2 PHY Reset
—Port 1 PHY Reset
—Virtual PHY Reset

System Interrupt Controller

The device provides a multi-tier programmable interrupt structure which is controlled by the System
Interrupt Controller. Top level interrupt registers aggregate and control all interrupts from the various
sub-modules. The device is capable of generating interrupt events from the following:

= Switch Fabric

= Ethernet PHYs

= GPIOs

= General Purpose Timer

= Software (general purpose)

A dedicated programmable IRQ interrupt output pin is provided for external indication of any device
interrupts. The IRQ buffer type, polarity, and de-assertion interval are register configurable.

Switch Fabric

The Switch Fabric consists of the following major function blocks:

= 10/100 MACs
There is one 10/100 Ethernet MAC per Switch Fabric port, which provides basic 10/100 Ethernet
functionality, including transmission deferral, collision back-off/retry, TX/RX FCS
checking/generation, TX/RX pause flow control, and transmit back pressure. The 10/100 MACs act
as an interface between the Switch Engine and the 10/100 PHY's (for ports 1 and 2). The port 0
10/100 MAC interfaces the Switch Engine to the external MAC/PHY (see Section 2.3, "Modes of
Operation"). Each 10/100 MAC includes RX and TX FIFOs and per port statistic counters.

= Switch Engine
This block, consisting of a 3 port VLAN layer 2 switching engine, provides the control for all
forwarding/filtering rules and supports untagged, VLAN tagged, and priority tagged frames. The
Switch Engine provides an extensive feature set which includes spanning tree protocol support,
multicast packet filtering and Quality of Service (QoS) packet prioritization by VLAN tag, destination
address, and port default value or DIFFSERV/TOS, allowing for a range of prioritization
implementations. A 512 entry forwarding table provides ample room for MAC address forwarding
tables.

Revision 1.3 (08-27-09)
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= Buffer Manager
This block controls the free buffer space, multi-level transmit queues, transmission scheduling, and
packet dropping of the Switch Fabric. 32K of buffer RAM allows for the storage of multiple packets
while forwarding operations are completed. Each port is allocated a cluster of 4 dynamic QoS
queues which allow each queue size to grow and shrink with traffic, effectively utilizing all available
memory. This memory is managed dynamically via the Buffer Manager block.

= Switch CSRs
This block contains all switch related control and status registers, and allows all aspects of the
Switch Fabric to be managed. These registers are indirectly accessible via the system control and
status registers.

Ethernet PHYs

The device contains three PHYs: Port 1 PHY, Port 2 PHY and a Virtual PHY. The Port 1 & 2 PHYs
are identical in functionality and each connect their corresponding Ethernet signal pins to the Switch
Fabric MAC of their respective port. These PHYs interface with their respective MAC via an internal
MIl interface. The Virtual PHY provides the virtual functionality of a PHY and allows connection of an
external MAC to port 0 of the Switch Fabric as if it was connected to a single port PHY. All PHYs
comply with the IEEE 802.3 Physical Layer for Twisted Pair Ethernet and can be configured for full/half
duplex 100 Mbps (100BASE-TX) or 10Mbps (10BASE-T) Ethernet operation. All PHY registers follow
the IEEE 802.3 (clause 22.2.4) specified MIl management register set.

PHY Management Interface (PMl)

The PHY Management Interface (PMI) is used to serially access the internal PHYs as well as the
external PHY on the MII pins (in MAC mode only, see Section 2.3, "Modes of Operation"). The PMI
implements the IEEE 802.3 management protocol, providing read/write commands for PHY
configuration.

I2C Slave Controller

This module provides an 12C slave interface which can be used for CPU serial management of the
device. The I2C slave controller implements the low level I2C slave serial interface (start and stop
condition detection, data bit transmission/reception, and acknowledge generation/reception), handles
the slave command protocol, and performs system register reads and writes. The 12C slave controller
conforms to the NXP /2C-Bus Specification. A list of management modes and configurations settings
for these modes is discussed in Section 2.3, "Modes of Operation"

SMI Slave Controller

This module provides a SMI slave interface which can be used for CPU management of the device
via the MII pins, and allows CPU access to all system CSRs. SMI uses the same pins and protocol of
the IEEE MIl management function, and differs only in that SMI provides access to all internal registers
by using a non-standard extended addressing map. The SMI protocol co-exists with the MIl
management protocol by using the upper half of the PHY address space (16 through 31). A list of
management modes and configurations settings for these modes is discussed in Section 2.3, "Modes
of Operation"

EEPROM Controller/Loader

The EEPROM Controller is an 12C master module which interfaces an optional external EEPROM with
the system register bus and the EEPROM Loader. Multiple sizes of external EEPROMs are supported
along with various EEPROM commands, allowing for the efficient storage and retrieval of static data.
The 12C interface conforms to the NXP /2C-Bus Specification.

The EEPROM Loader module interfaces to the EEPROM Controller, Ethernet PHYs, and the system
CSRs. The EEPROM Loader provides the automatic loading of configuration settings from the
EEPROM into the device at reset, allowing the device to operate unmanaged. The EEPROM Loader

18 SMSC LAN9303/LAN9303i
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runs upon a pin reset (nRST), power-on reset (POR), digital reset, or upon the issuance of a EEPROM
RELOAD command.

GPIO/LED Controller

Six configurable general-purpose input/output pins are provided which are controlled via this module.
These pins can be individually configured via the GPIO/LED CSRs to function as inputs, push-pull
outputs, or open drain outputs and each is capable of interrupt generation with configurable polarity.
The GPIO pins can be alternatively configured as LED outputs to drive Ethernet status LEDs for
external indication of various attributes of the switch ports.

Modes of Operation

The LAN9303/LAN9303i is designed to integrate into various embedded environments. To accomplish
compatibility with a wide range of applications, the LAN9303/LAN9303i ports can operate in the
following modes:

= Port 0 - Independently configured for MIl MAC, MIl PHY, RMIlI PHY modes
= Port 1 - Internal PHY mode
= Port 2 - Internal PHY mode

The mode of the device is determined by the PO_MODE[2:0] (Port 0) pin straps.

The device can also be placed into the following management modes:
= SMI managed

= [2C managed

The management mode is determined by the MNGT1_LED4P and MNGTO_LEDS3P pin straps. These
modes are detailed in the following sections. Figure 2.4 displays a typical system configuration for each
Port 0 mode and management type supported by the device. Refer to Chapter 9, "MIl Data Interface,"
on page 121 for additional information on the usage of MIl signals in each supported mode.

Internal PHY Mode

Internal PHY mode (Port 1 and Port 2) utilizes the internal PHY for the network connection. The Switch
Engine MAC’s MII port is connected internally to the internal PHY in this mode. Internal PHY mode
can operate at 10Mbps or 100Mbps.

When an EEPROM is connected, the EEPROM loader can be used to load the initial device
configuration from the external EEPROM via the I2C interface. Once operational, if managed, the CPU
can use the I12C interface to read or write the EEPROM.

MAC Mode

MAC mode utilizes an external PHY, which is connected to the Port 0 Ml pins, to provide an Ethernet
network connection. In this mode, the port acts as a MAC, providing a communication path between
the Switch Fabric and the external PHY. MAC mode can operate at 10, 100, or 200Mbps (Turbo mode).
In MAC mode, the device may be SMI managed or 12C managed as detailed in Section 2.3.4,
"Management Modes".

When an EEPROM is connected, the EEPROM loader can be used to load the initial device
configuration from the external EEPROM via the I2C interface. Once operational, if managed, the CPU
can use the I12C interface to read or write the EEPROM.

Revision 1.3 (08-27-09)
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Figure 2.2 MIl MAC Mode

PHY Mode

PHY mode utilizes an external MAC to provide a network path for the CPU. PHY mode supports MIl
and RMII interfaces. The external MII/RMII pins must be connected to an external MAC, providing a
communication path to the Switch Fabric. MIl PHY mode can operate at 10, 100, or 200Mbps (Turbo
mode). RMIlI PHY mode can operate at 10 or 100Mbps. In PHY mode, the device may be SMI
managed or 12c managed as detailed in Section 2.3.4, "Management Modes".

When an EEPROM is connected, the EEPROM loader can be used to load the initial device
configuration from the external EEPROM via the I2C interface. Once operational, if managed, the CPU
can use the 12C interface to read or write the EEPROM.

LAN9303/ LAN9303/

LAN9303i LAN9303i
O O
r’c eeprom/ | 'C EEPROM : r’c eeprom/ | 'C EEPROM :
I°C slave | (optiona|) I I°C slave | (0pti0na|) I
N N

MIIM/ MIIM/

SMI RMII  SMI

A
Ml RMII

Y

10/100
MAC

A J
10/100
MAC

Figure 2.3 MII/RMII PHY Mode

Management Modes

Various modes of management are provided in both MAC and PHY modes of operation. Two separate
interfaces may be used for management: the I2C interface or the SMI/MIIM (Media Independent
Interface Management) slave interface.

The I2C interface runs as an I12C slave. The slave mode is used as a register access path for an
external CPU. The I2C slave and I2C master EEPROM interface are shared interfaces.

The SMI/MIIM interface runs as either an SMI/MIIM slave or MIIM master. The master mode is used
to access an external PHYs registers under CPU control (assuming the CPU is using I12C). The slave
mode is used for register access by the CPU or external MAC and provides access to either the
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internal Port 1&2 PHY registers or to all non-PHY registers (using addresses 16-31 and a non-standard
extended address map). MIIM and SMI use the same pins and protocol and differ only in that SMI
provides access to all internal registers while MIIM provides access to only the Port 1&2 PHY registers.
A special mode provides access to the Virtual PHY, which mimics the register operation of a single
port standalone PHY. This is used for software compatibility in managed operation.
The selection of management modes is determined at startup via the PO_MODE[2:0], MNGT1_LED4P,
and MNGTO_LED3P straps as detailed in Table 2.1. System configuration diagrams for each mode are
provided in Figure 2.4.
Table 2.1 Device Modes
MNGT1_LEDA4P,
I2C INTERFACE SMI/MIIM P0_MODE[2:0] MNGTO_LED3PST
MODE (MASTER/SLAVE) INTERFACE STRAP VALUE RAP VALUE
MAC SMiI I°C master used to load SMI/MIIM slave, 000 01
initial configuration from | used for CPU access
EEPROM and for CPU | to internal PHYs and
R/W access to non-PHY registers
EEPROM
MAC I2C I°C master used to load MIIM master, 000 10
initial configuration from | used for CPU access
EEPROM and for CPU to external PHY
R/W access to registers
EEPROM
I2C slave used for
management
PHY SMI I2C master used to load SMI/MIIM slave, 001, 01
initial configuration from | used for CPU access 010,
EEPROM and for CPU to internal PHYs, 011,
R/W access to Virtual PHY, and non- 100,
EEPROM PHY registers 101,
or 110
PHY 12C I2C master used to load | Virtual MIIM slave, 001, 10
initial configuration from used for external 010,
EEPROM and for CPU MAC access to 011,
R/W access to Virtual PHY registers 100,
EEPROM 101,
or 110

I°C slave used for
management

SMSC LAN9303/LAN9303i
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Figure 2.4 Port 0 MAC/PHY Management Modes
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3.1 Pin Diagram

311 56-QFN Pin Diagram
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3.2 Pin Descriptions

This section contains the descriptions of the device pins. The pin descriptions have been broken into

functional groups as follows:

= LAN Port 1 Pins

= LAN Port 2 Pins

= LAN Port 1 & 2 Power and Common Pins

= Port 0 MII/RMII Pins

= GPIO/LED/Configuration Straps

= Serial Management/EEPROM Pins

= Miscellaneous Pins

= PLL Pins

= Core and I/O Power and Ground Pins

Note: A list of buffer type definitions is provided in Section 3.3, "Buffer Types," on page 41.

Note: Please refer to the LAN9303/LAN9303i Reference Schematic and LANCheck Schematic

Checklist on the SMSC website for additional connection information.
Table 3.1 LAN Port 1 Pins
NUM BUFFER
PINS NAME SYMBOL TYPE DESCRIPTION
1 Port 1 Ethernet TXN1 AIO Negative output of Port 1 Ethernet transmitter. See
TX Negative Note 3.1.
1 Port 1 Ethernet TXP1 AIO Positive output of Port 1 Ethernet transmitter. See
TX Positive Note 3.1.
1 Port 1 Ethernet RXN1 AIO Negative input of Port 1 Ethernet receiver. See
RX Negative Note 3.1.
1 Port 1 Ethernet RXP1 AlIO Positive input of Port 1 Ethernet receiver. See
RX Positive Note 3.1.

Note 3.1  The pin names for the twisted pair pins apply to a normal connection. If HP Auto-MDIX is
enabled and a reverse connection is detected or manually selected, the RX and TX pins
will be swapped internally.

Table 3.2 LAN Port 2 Pins
NUM BUFFER
PINS NAME SYMBOL TYPE DESCRIPTION
1 Port 2 Ethernet TXN2 AIO Negative output of Port 2 Ethernet transmitter. See
TX Negative Note 3.2.
1 Port 2 Ethernet TXP2 AIO Positive output of Port 2 Ethernet transmitter. See
TX Positive Note 3.2.
1 Port 2 Ethernet RXN2 AIO Negative input of Port 2 Ethernet receiver. See
RX Negative Note 3.2.
1 Port 2 Ethernet RXP2 AIO Positive input of Port 2 Ethernet receiver. See
RX Positive Note 3.2.
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Note 3.2 The pin names for the twisted pair pins apply to a normal connection. If HP Auto-MDIX is
enabled and a reverse connection is detected or manually selected, the RX and TX pins
will be swapped internally.
Table 3.3 LAN Port 1 & 2 Power and Common Pins
NUM BUFFER
PINS NAME SYMBOL TYPE DESCRIPTION
1 Bias Reference EXRES Al Used for internal bias circuits. Connect to an
external 12.4K ohm, 1% resistor to ground.
+3.3V Port 1 VDD33A1 P See Note 3.3.
2 Analog Power
Supply
+3.3V Port 2 VDD33A2 P See Note 3.3.
2 Analog Power
Supply
+3.3V Master VDD33BIAS P See Note 3.3.
1 Bias Power
Supply
Port 2 VDD18TX2 P This pin is supplied from the internal PHY voltage
Transmitter regulator. This pin must be tied to the VDD18TX1
1 +1.8V Power pin for proper operation.
Supply See Note 3.3.
Port 1 VDD18TX1 P This pin must be connected directly to the
1 Transmitter VDD18TX2 pin for proper operation.
+1.8V Power
Supply See Note 3.3.
Note 3.3 Please refer to the LAN9303/LAN9303i Reference Schematic and LANCheck Schematic
Checklist on the SMSC website for additional connection information.
Table 3.4 Port 0 MII/RMII Pins
NUM BUFFER
PINS NAME SYMBOL TYPE DESCRIPTION
IS MIl MAC Mode: This pin is the receive data 3 bit
(PD) from the external PHY to the switch.
IS MIl PHY Mode: This pin is the transmit data 3 bit
1 Port 0 MIlI Input PO IND3 (PD) from the external MAC to the switch. The pull-down
Data 3 - and input buffer are disabled when the Isolate
(VPHY_ISO) bit is set in the Virtual PHY Basic
Control Register (VPHY_BASIC_CTRL).
- RMII PHY Mode: This pin is not used.
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Table 3.4 Port 0 MII/RMII Pins (continued)

NUM BUFFER
PINS NAME SYMBOL TYPE DESCRIPTION
IS MIl MAC Mode: This pin is the receive data 2 bit
(PD) from the external PHY to the switch.
IS MIl PHY Mode: This pin is transmit data 2 bit from
1 Port 0 MII Input PO IND2 (PD) the external MAC to the switch. The pull-down and
Data 2 - input buffer are disabled when the Isolate
(VPHY_ISO) bit is set in the Virtual PHY Basic
Control Register (VPHY_BASIC_CTRL).
- RMII PHY Mode: This pin is not used.
IS MIl MAC Mode: This pin is the receive data 1 bit
(PD) from the external PHY to the switch.
IS MIl PHY Mode: This pin is the transmit data 1 bit
(PD) from the external MAC to the switch. The pull-down
and input buffer are disabled when the Isolate
1 Port 0 MII Input PO IND1 (VPHY_ISO) bit is set in the Virtual PHY Basic
Data 1 - Control Register (VPHY_BASIC_CTRL).
IS RMIlI PHY Mode: This pin is the transmit data 1 bit
(PD) from the external MAC to the switch. The pull-down
and input buffer are disabled when the Isolate
(VPHY_ISO) bit is set in the Virtual PHY Basic
Control Register (VPHY_BASIC_CTRL).
IS MIl MAC Mode: This pin is the receive data O bit
(PD) from the external PHY to the switch.
IS MIl PHY Mode: This pin is the transmit data O bit
(PD) from the external MAC to the switch. The pull-down
and input buffer are disabled when the Isolate
1 Port 0 Ml Input PO INDO (VPHY_ISO) bit is set in the Virtual PHY Basic
Data 0 - Control Register (VPHY_BASIC_CTRL).
IS RMII PHY Mode: This pin is the transmit data 0 bit
(PD) from the external MAC to the switch. The pull-down
and input buffer are disabled when the Isolate
(VPHY_ISO) bit is set in the Virtual PHY Basic
Control Register (VPHY_BASIC_CTRL).
IS MIl MAC Mode: This pin is the RX_DV signal from
(PD) the external PHY and indicates valid data on
PO_IND[3:0] and PO_INER.
IS MIl PHY Mode: This pin is the TX_EN signal from
(PD) the external MAC and indicates valid data on
PO_IND[3:0] and PO_INER. The pull-down and
input buffer are disabled when the Isolate
1 Pogot'\"\'/' IP dp”t PO_INDV (VPHY _ISO) bit is set in the Virtual PHY Basic
ata vall Control Register (VPHY_BASIC_CTRL).
IS RMII PHY Mode: This pin is the TX_EN signal from
(PD) the external MAC and indicates valid data on
PO_IND[1:0]. The pull-down and input buffer are
disabled when the Isolate (VPHY_ISO) bit is set in
the Virtual PHY Basic Control Register
(VPHY_BASIC_CTRL).
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Table 3.4 Port 0 MII/RMII Pins (continued)

NUM

PINS NAME

SYMBOL

BUFFER
TYPE

DESCRIPTION

Port 0 MII Input
Error

PO_INER

IS
(PD)

IS
(PD)

MIl MAC Mode: This pin is the RX_ER signal from
the external PHY and indicates a receive error in
the packet.

MIl PHY Mode: This pin is the TX_ER signal from
the external MAC and indicates that the current
packet should be aborted. The pull-down and input
buffer are disabled when the Isolate (VPHY_ISO)
bit is set in the Virtual PHY Basic Control Register
(VPHY_BASIC_CTRL).

RMII PHY Mode: This pin is not used.

Port 0 MIlI Input
1 Reference
Clock

PO_INCLK

IS
(PD)

012/016

MIl MAC Mode: This pin is an input and is used as
the reference clock for the PO_IND[3:0], PO_INER,
and PO_INDV pins. It is connected to the receive
clock of the external PHY.

Mil PHY Mode: This pin is an output and is used
as the reference clock for the PO_IND[3:0],
PO_INER, and PO_INDV pins. It is connected to the
transmit clock of the external MAC. The output
driver is disabled when the Isolate (VPHY_ISO) bit
is set in the Virtual PHY Basic Control Register
(VPHY_BASIC_CTRL). When operating at
200MBps, the choice of drive strength is based on
the setting of the RMII/Turbo MII Clock Strength bit
in the Virtual PHY Special Control/Status Register
(VPHY_SPECIAL_CONTROL_STATUS). A low
selects a 12 mA drive, while a high selects a 16 mA
drive. A series terminating resistor is recommended
for the best PCB signal integrity.

RMII PHY Mode: This pin is not used.

Port 0 Ml
Output Data 3

Port 0 Duplex
Polarity
Configuration
Strap

PO_OUTD3

DUPLEX_POL_0O

08

08

IS
(PU)
Note 3.5

MIl MAC Mode: This pin is the transmit data 3 bit
from the switch to the external PHY.

MIl PHY Mode: This pin is the receive data 3 bit
from the switch to the external MAC. The output
driver is disabled when the Isolate (VPHY_ISO) bit
is set in the Virtual PHY Basic Control Register
(VPHY_BASIC_CTRL).

RMII PHY Mode: This pin is not used

This strap selects the default of the duplex polarity
strap for Port 0 MIl (duplex_pol_strap_0). See
Note 3.4.

If the strap is value is 0, a 0 on PO_DUPLEX
means full duplex while a 1 means half duplex. If
the strap value is 1, a 1 on PO_DUPLEX means full
duplex, while a 0 means half duplex.
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Table 3.4 Port 0 MII/RMII Pins (continued)

NUM BUFFER
PINS NAME SYMBOL TYPE DESCRIPTION

(O]] MIl MAC Mode: This pin is the transmit data 2 bit
from the switch to the external PHY.

(O]] MIl PHY Mode: This pin is the receive data 2 bit

Port 0 Ml PO OUTD2 from the switch to the external MAC. The output
Output Data 2 - driver is disabled when the Isolate (VPHY_ISO) bit
is set in the Virtual PHY Basic Control Register

1 (VPHY_BASIC_CTRL).

- RMII PHY Mode: This pin is not used
Port 0 Mode[2] PO_MODE2 IS This strap configures the mode for Port 0. See
Configuration (PU) Note 3.4.
Strap Note 3.5
Please refer to the PO_MODEQO strap entry for
mode encoding details.

08 MIl MAC Mode: This pin is the transmit data 1 bit
from the switch to the external PHY.

(O] MIl PHY Mode: This pin is the receive data 1 bit
from the switch to the external MAC. The output
driver is disabled when the Isolate (VPHY_ISO) bit

Port 0 Ml PO OUTD1 is set in the Virtual PHY Basic Control Register
Output Data 1 - (VPHY_BASIC_CTRL).

1 (O] RMII PHY Mode: This pin is the receive data 1 bit
from the switch to the external MAC. The output
driver is disabled when the Isolate (VPHY_ISO) bit
is set in the Virtual PHY Basic Control Register
(VPHY_BASIC_CTRL).

Port 0 Mode[1] PO_MODE1 IS This strap configures the mode for Port 0. See
Configuration (PU) Note 3.4.
Strap Note 3.5
Please refer to the PO_MODEQO strap entry for
mode encoding details.
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Table 3.4 Port 0 MII/RMII Pins (continued)

NUM
PINS NAME

SYMBOL

BUFFER
TYPE

DESCRIPTION

Port 0 Ml
Output Data 0

Port 0 Mode[0]
Configuration
Strap

PO_OUTDO

PO_MODEO

08

08

08

IS
(PU)
Note 3.5

MIl MAC Mode: This pin is the transmit data O bit
from the switch to the external PHY.

Mil PHY Mode: This pin is the receive data 0 bit
from the switch to the external MAC. The output
driver is disabled when the Isolate (VPHY_ISO) bit
is set in the Virtual PHY Basic Control Register
(VPHY_BASIC_CTRL).

RMII PHY Mode: This pin is the receive data 0 bit
from the switch to the external MAC. The output
driver is disabled when the Isolate (VPHY_ISO) bit
is set in the Virtual PHY Basic Control Register
(VPHY_BASIC_CTRL).

This strap configures the mode for Port 0. See
Note 3.4.

The PO_MODE[2:0] configuration strap encoding is
as follows:

000 = MIl MAC mode

001 = MIl PHY mode

010 = MII PHY mode 200 Mbps 12 ma clock output
011 = MIl PHY mode 200 Mbps 16 ma clock output
100 = RMII PHY mode clock is 12 ma output

101 = RMII PHY mode clock is 16 ma output

110 = RMII PHY mode clock is input

111 = RESERVED

Port 0 Ml
1 Output Data
Valid

PO_OUTDV

08

08

08

MIl MAC Mode: This pin is the TX_EN signal to the
external PHY and indicates valid data on
PO_OUTDI3:0].

MIl PHY Mode: This pin is the RX_DV signal to the
external MAC. The output driver is disabled when
the Isolate (VPHY_ISO) bit is set in the Virtual PHY
Basic Control Register (VPHY_BASIC_CTRL).

RMII PHY Mode: This pin is the CRS_DV signal to
the external MAC. The output driver is disabled
when the Isolate (VPHY_ISO) bit is set in the
Virtual PHY Basic Control Register
(VPHY_BASIC_CTRL).
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Table 3.4 Port 0 MII/RMII Pins (continued)
NUM BUFFER
PINS NAME SYMBOL TYPE DESCRIPTION
IS MIl MAC Mode: This pin is an input and is used as

(PD) the reference clock for the PO_OUTD[3:0] and
PO_OUTDV pins. It is connected to the transmit
clock of the external PHY.

012/016 | MIl PHY Mode: This pin is an output and is used
as the reference clock for the PO_OUT[3:0] and
PO_OUTDV pins. It is connected to the receive
clock of the external MAC. The output driver is
disabled when the Isolate (VPHY_ISO) bit is set in
the Virtual PHY Basic Control Register
(VPHY_BASIC_CTRL). When operating at
200MBps, the choice of drive strength is based on
the setting of the RMII/Turbo MII Clock Strength bit
in the Virtual PHY Special Control/Status Register
(VPHY_SPECIAL_CONTROL_STATUS). A low
selects a 12 mA drive, while a high selects a 16 mA
drive. A series terminating resistor is recommended
for the best PCB signal integrity.

1IS/O12/ | RMII PHY Mode: This pin is an input or an output

PoorttO '\:”' 016 running at 50 MHz and is used as the reference

utpu PD clock for the PO_INDI[1:0], PO_INDV,

1 Reference PO_OUTCLK (PD) PO_OUTDI[1:0], and PO_OUTDV pins. The choice
Clock of input verses output is based on the setting of the

RMII Clock Direction bit in the Virtual PHY Special
Control/Status Register
(VPHY_SPECIAL_CONTROL_STATUS). A low
selects PO_OUTCLK as an input and a high selects
PO_OUTCLK as an output.

As an input, the pull-down is normally enabled. The
input buffer and pull-down are disabled when the
Isolate (VPHY_ISO) bit is set in the Virtual PHY
Basic Control Register (VPHY_BASIC_CTRL).

As an output, the input buffer and pull-down are
disabled. The choice of drive strength is based on
the MII Virtual PHY RMII/Turbo MII Clock Strength
bit. A low selects a 12 mA drive, while a high
selects a 16 mA drive. The output driver is disabled
when the Isolate (VPHY_ISO) bit is set in the
Virtual PHY Basic Control Register
(VPHY_BASIC_CTRL). A series terminating
resistor is recommended for the best PCB signal

integrity.
IS MIl MAC Mode: This pin is an input from the
(PU) external PHY and indicates a collision event.

(O]] MIl PHY Mode: This pin is an output to the external
1 Port 0 Ml PO COL MAC indicating a collision event. The output driver

Collision - is disabled when the Isolate (VPHY_ISO) bit is set
in the Virtual PHY Basic Control Register
(VPHY_BASIC_CTRL).

- RMII PHY Mode: This pin is not used.
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Table 3.4 Port 0 MII/RMII Pins (continued)
NUM BUFFER
PINS NAME SYMBOL TYPE DESCRIPTION
IS MIl MAC Mode: This pin is an input from the
(PD) external PHY indicating a network carrier.
(O]] MIl PHY Mode: This pin is an output to the external
Port 0 Ml

Carrier Sense

PO CRS MAC indicating a network carrier. The output driver

- is disabled when the Isolate (VPHY_ISO) bit is set
in the Virtual PHY Basic Control Register
(VPHY_BASIC_CTRL).

- RMII PHY Mode: This pin is not used.

Port 0 Ml
Duplex

IS MIl MAC Mode: This pin can be changed at any
(PU) time (live value) and can be overridden by enabling
the Auto-Negotiation (VPHY_AN) bit in the Virtual
PHY Basic Control Register
(VPHY_BASIC_CTRL). It is typically tied to the
duplex indication from the external PHY. Please
refer to the definition of the DUPLEX_POL_O0 strap
PO_DUPLEX for further details.

IS Mil PHY and RMII PHY Modes: This pin is used
(PU) to determine the virtual link partner’s ability bits and
is typically tied high or low, as needed. Please refer
to the definition of the DUPLEX_POL_O strap for
further details.

Management
Data
Input/Output

SMI/MII Slave Management Modes: This is the
data to/from an external master

MIl Master Management Modes: This is the data
to/from an external PHY.

Note: An external pull-up is required when the
SMI or MIl management interface is used,
to ensure that the IDLE state of the MDIO
signal is a logic one.

MDIO I1S/08

Note:  An external pull-up is recommended when
the SMI or MIl management interface is
not used, to avoid a floating signal.

Ml
Management
Clock

IS SMI/MII Slave Management Modes: This is the
clock input from an external master.

Note: When SMI or MIl is not used, an external
MDC pull-down is recommended to avoid a
floating signal.

(O]:] MIl Master Management Modes: This is the clock
output to an external PHY.

Note 3.4

Note 3.5

SMSC LAN9303/LAN9303i

Configuration strap pins are identified by an underlined symbol name. Configuration strap
values are latched on power-on reset or nRST de-assertion. Additional strap pins, which
share functionality with the GPIO/LED pins, are described in Table 3.5. Some configuration
straps can be overridden by values from the EEPROM Loader. Please refer to Section
4.2.4, "Configuration Straps," on page 45 for further information.

An external supplemental pull-up may be needed, depending upon the input current
loading of the external MAC/PHY device.
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Table 3.5 GPIO/LED/Configuration Straps
NUM BUFFER
PINS NAME SYMBOL TYPE DESCRIPTION
LED 5 LED5S 012/ This pin is configured to operate as an LED when

oD12/ the LED 5 Enable bit of the LED Configuration
0S12 Register (LED_CFQ) is set. The buffer type
depends on the setting of the LED Function 1-0
(LED_FUNI1:0]) field in the LED Configuration
Register (LED_CFG) and is configured to be either
an push-pull or open-drain/open-source output.
When selected as an open-drain/open-source
output, the polarity of this pin depends upon the
PHYADDR_LED5P strap value sampled at reset.

GPIO 5 GPIO5 IS/O12/ | This pin is configured to operate as a GPIO when
OD12 the LED 5 Enable bit of the LED Configuration
(PU) Register (LED_CFGQG) is clear. The pin is fully
programmable as either a push-pull output, an
open-drain output, or a Schmitt-triggered input by
writing the General Purpose /O Configuration
Register (GPIO_CFG) and the General Purpose
I/O Data & Direction Register (GPIO_DATA_DIR).

PHY Address PHYADDR_LED5P IS This strap configures the default value of the Mil
and LED 5 (PU) management address for the PHYs and Virtual
1 Polarity PHY, as well as the polarity of the LED 5 pin when
Configuration it is an open-drain or open-source output. See
Strap Note 3.6.

If the strap value is O:

The PHY address values are as follows:

Virtual PHY = 0
PHY Port 1 = 1
PHY Port 2 = 2

The LED is set as active high, since it is assumed
that a LED to ground is used as the pull-down.

If the strap value is 1:

The PHY address values are as follows:

Virtual PHY = 1
PHY Port 1 = 2
PHY Port 2 = 3

The LED is set as active low, since it is assumed
that a LED to VDD is used as the pull-up.
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Table 3.5 GPIO/LED/Configuration Straps (continued)

NUM
PINS NAME

SYMBOL

BUFFER
TYPE

DESCRIPTION

LED 4

GPIO 4

Serial
Management
Mode[1] and

LED 4 Polarity
Configuration
Strap

LED4

GPI104

MNGT1_LED4P

012/
OD12/
0812

1S/012/
OoD12
(PU)

IS
(PU)

This pin is configured to operate as an LED when
the LED 4 Enable bit in the LED Configuration
Register (LED_CFQ) is set. The buffer type
depends on the setting of the LED Function 1-0
(LED_FUNI1:0]) field in the LED Configuration
Register (LED_CFG) and is configured to be either
an push-pull or open-drain/open-source output.
When selected as an open-drain/open-source
output, the polarity of this pin depends up the
MNGT1_LEDA4P strap value sampled at reset.

This pin is configured to operate as a GPIO when
the LED 4 Enable bit of the LED Configuration
Register (LED_CFGQG) is clear. The pin is fully
programmable as either a push-pull output, an
open-drain output, or a Schmitt-triggered input by
writing the General Purpose /O Configuration
Register (GPIO_CFG) and the General Purpose
I/O Data & Direction Register (GPIO_DATA_DIR).

This strap configures the Serial Management
Mode, as well as the polarity of the LED 4 pin when
it is an open-drain or open-source output. See
Note 3.6.

If the strap value is O:

The LED is set as active high, since it is assumed
that a LED to ground is used as the pull-down.

If the strap value is 1:

The LED is set as active low, since it is assumed
that a LED to VDD is used as the pull-up.
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Table 3.5 GPIO/LED/Configuration Straps (continued)
NUM BUFFER
PINS NAME SYMBOL TYPE DESCRIPTION
LED 3 LED3 012/ This pin is configured to operate as an LED when

OoD12/ the LED 3 Enable bit in the LED Configuration
0S12 Register (LED_CFG) is set. The buffer type
depends on the setting of the LED Function 1-0
(LED_FUN[1:0]) field in the LED Configuration
Register (LED_CFG) and is configured to be either
an push-pull or open-drain/open-source output.
When selected as an open-drain/open-source
output, the polarity of this pin depends up the
MNGTO_LED3P strap value sampled at reset.

GPIO 3 GPIO3 IS/O12/ | This pin is configured to operate as a GPIO when
OD12 the LED 3 Enable bit of the LED Configuration
(PU) Register (LED_CFGQ) is clear. The pin is fully
programmable as either a push-pull output, an
open-drain output, or a Schmitt-triggered input by
1 writing the General Purpose /O Configuration
Register (GPIO_CFG) and the General Purpose
I/O Data & Direction Register (GPIO_DATA_DIR).

Serial MNGTO_LED3P IS This strap configures the Serial Management
Management (PU) Mode, as well as the polarity of the LED 3 pin when
Mode[0] and it is an open-drain or open-source output. See

LED 3 Polarity Note 3.6.
Configuration

Strap For LED3, If the strap value is 0:

The LED is set as active high, since it is assumed
that a LED to ground is used as the pull-down.

If the strap value is 1:

The LED is set as active low, since it is assumed
that a LED to VDD is used as the pull-up.
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Table 3.5 GPIO/LED/Configuration Straps (continued)

NUM
PINS NAME

SYMBOL

BUFFER
TYPE

DESCRIPTION

LED 2

GPIO 2

EEPROM Size
and

LED 2 Polarity

Configuration
Strap

LED2

GPI102

E2PSIZE_LED2P

012/
OD12/
0812

1S/012/
OoD12
(PU)

IS
(PU)

This pin is configured to operate as an LED when
the LED 2 Enable bit in the LED Configuration
Register (LED_CFQ) is set. The buffer type
depends on the setting of the LED Function 1-0
(LED_FUNI1:0]) field in the LED Configuration
Register (LED_CFG) and is configured to be either
an push-pull or open-drain/open-source output.
When selected as an open-drain/open-source
output, the polarity of this pin depends up the
E2PSIZE_LED2P strap value sampled at reset.

This pin is configured to operate as a GPIO when
the LED 2 Enable bit of the LED Configuration
Register (LED_CFGQG) is clear. The pin is fully
programmable as either a push-pull output, an
open-drain output, or a Schmitt-triggered input by
writing the General Purpose /O Configuration
Register (GPIO_CFG) and the General Purpose
I/O Data & Direction Register (GPIO_DATA_DIR).

This strap configures the EEPROM size, as well as
the polarity of the LED 2 pin when it is an open-
drain or open-source output. See Note 3.6.

The low bit of the EEPROM size range is set to the
strap value. When 0, EEPROM sizes 16 x 8
through 2048 x 8 are supported. When 1,
EEPROM sizes 4096 x 8 through 65536 x 8 are
supported.

For LED 2, If the strap value is O:

The LED is set as active high, since it is assumed
that a LED to ground is used as the pull-down.

If the strap value is 1:

The LED is set as active low, since it is assumed
that a LED to VDD is used as the pull-up.
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Table 3.5 GPIO/LED/Configuration Straps (continued)
NUM BUFFER
PINS NAME SYMBOL TYPE DESCRIPTION
LED 1 LED1 012/ This pin is configured to operate as an LED when

OoD12/ the LED 1 Enable bit in the LED Configuration
0S12 Register (LED_CFG) is set. The buffer type
depends on the setting of the LED Function 1-0
(LED_FUN[1:0]) field in the LED Configuration
Register (LED_CFG) and is configured to be either
an push-pull or open-drain/open-source output.
When selected as an open-drain/open-source
output, the polarity of this pin depends up the
AMDIX2_LED1P strap value sampled at reset.

GPIO 1 GPIO1 IS/O12/ | This pin is configured to operate as a GPIO when
OD12 the LED 1 Enable bit of the LED Configuration
(PU) Register (LED_CFGQ) is clear. The pin is fully
programmable as either a push-pull output, an
open-drain output, or a Schmitt-triggered input by
writing the General Purpose /O Configuration
Register (GPIO_CFG) and the General Purpose
I/O Data & Direction Register (GPIO_DATA_DIR).

Port 2 Auto- AMDIX2 LED1P IS This strap configures the default for the Auto-MDIX
MDIX Enable (PU) soft-strap for LAN Port 2, as well as the polarity of
and the LED 1 pin when it is an open-drain or open-
LED 1 Polarity source output. See Note 3.6.
Confsl?uratlon The strap value determines whether or not LAN
rap Port 2 Auto-MDIX is enables as follows:
0 = Disabled
1 = Enabled

For LED 1, If the strap value is O:

The LED is set as active high, since it is assumed
that a LED to ground is used as the pull-down.

If the strap value is 1:

The LED is set as active low, since it is assumed
that a LED to VDD is used as the pull-up.
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Table 3.5 GPIO/LED/Configuration Straps (continued)

NUM
PINS NAME

SYMBOL

BUFFER
TYPE

DESCRIPTION

LED O

GPIO 0

Port 1 Auto-
MDIX Enable
and
LED 0 Polarity
Configuration
Strap

LEDO

GPIO0

AMDIX1_LEDOP

012/
OD12/
0812

1S/012/
OoD12
(PU)

IS
(PU)

This pin is configured to operate as an LED when
the LED 0 Enable bit in the LED Configuration
Register (LED_CFQ) is set. The buffer type
depends on the setting of the field in the LED
Configuration Register (LED_CFG) and is
configured to be either an push-pull or open-
drain/open-source output. When selected as an
open-drain/open-source output, the polarity of this
pin depends up the AMDIX1_LEDOP strap value
sampled at reset.

This pin is configured to operate as a GPIO when
the LED 0 Enable bit of the LED Configuration
Register (LED_CFGQG) is clear. The pin is fully
programmable as either a push-pull output, an
open-drain output, or a Schmitt-triggered input by
writing the General Purpose /O Configuration
Register (GPIO_CFG) and the General Purpose
I/O Data & Direction Register (GPIO_DATA_DIR).

This strap configures the default for the Auto-MDIX
soft-strap for LAN Port 1, as well as the polarity of
the LED 0 pin when it is an open-drain or open-
source output. See Note 3.6.

The strap value determines whether or not LAN
Port 1 Auto-MDIX is enabled as follows:

0 = Disabled
1 = Enabled

For LED 0, If the strap value is 0O:

The LED is set as active high, since it is assumed
that a LED to ground is used as the pull-down.

If the strap value is 1:

The LED is set as active low, since it is assumed
that a LED to VDD is used as the pull-up.

Note 3.6

SMSC LAN9303/LAN9303i

Configuration strap pins are identified by an underlined symbol name. Configuration strap
values are latched on power-on reset or nRST de-assertion. In addition to the configuration
strap pins that control GPIO/LED and Auto-MDIX operation listed in Table 3.5,
configuration strap pins are associated with Port 0 and control its operation. They are
described in Table 3.4. Some configuration straps can be overridden by values from the
EEPROM Loader. Please refer to Section 4.2.4, "Configuration Straps," on page 45 for

further information.
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Table 3.6 Serial Management/EEPROM Pins
NUM BUFFER
PINS NAME SYMBOL TYPE DESCRIPTION
EEPROM I2C EE_SDA IS/OD8 | When the device is accesging an external
Serial Data EEPROM, this pin is the [°C ‘serial data
Input/Output input/output.
1 12C Slave Serial SDA IS/IOD8 In 12C slave mode, this pin is the I2C serial data
Data input/output from/to the external master.
Input/Output
(I2C Slave
Mode)
EEPROM I2C EE_SCL IS/IOD8 | When the device is acceising an external
Serial Clock EEPROM, this pin is the I“C clock input/open-drain
output.
1 12C Slave Serial SCL IS In 12C slave mode, this pin is the 12C clock input
Clock from the external master.
(1%C Slave
Mode)

Note: Please refer to Chapter 8, "Serial Management," on page 106 for additional information
regarding serial management configuration and functionality.

Table 3.7 Miscellaneous Pins

NUM BUFFER
PINS NAME SYMBOL TYPE DESCRIPTION
Interrupt Output IRQ 08/0OD8 | The polarity, source and buffer type of this signal is
programmable via the Interrupt Configuration
1 Register (IRQ_CFG). Please refer to Chapter 5,
"System Interrupts," on page 55 for further details.
System Reset nRST IS This active low signal allows external hardware to
Input (PU) reset the device. The device also contains an
internal power-on reset circuit. Thus, this signal
1 may be left unconnected if an external hardware
reset is not needed. When used, this signal must
adhere to the reset timing requirements as detailed
in the Section 14.5.2, "Reset and Configuration
Strap Timing," on page 351.
Test 1 TEST1 Al This pin must be tied to VDD33IO for proper
1 operation.
1 Test 2 TEST2 IS This pin must be tied to VSS for proper operation.
(PD)

Revision 1.3 (08-27-09) SMSC LAN9303/LAN9303i
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Table 3.8 PLL Pins
NUM BUFFER
PINS NAME SYMBOL TYPE DESCRIPTION
PLL +1.8V VDD18PLL P This pin must be connected to VDD18CORE for
1 Power Supply proper operation.
See Note 3.7.
Crystal Input XI ICLK External 25MHz crystal input. This signal can also
1 be driven by a single-ended clock oscillator. When
this method is used, XO should be left
unconnected.
1 Crystal Output X0 OCLK External 25MHz crystal output.

Note 3.7 Please refer to the LAN9303/LAN9303i Reference Schematic and LANCheck Schematic
Checklist on the SMSC website for additional connection information.
Table 3.9 Core and I/O Power and Ground Pins
NUM BUFFER
PINS NAME SYMBOL TYPE DESCRIPTION
+3.3V 1/O VDD33I0 P +3.3V Power Supply for /O Pins and Internal
5 Power Regulator.
See Note 3.8.
Digital Core VDD18CORE P +1.8V power from the internal core voltage
+1.8V Power regulator. All VDD18CORE pins must be tied
2 Supply Output together for proper operation.
See Note 3.8.
1 Common VSS P Ground
PAD Ground
Note 3.8 Please refer to the LAN9303/LAN9303i Reference Schematic and LANCheck Schematic
Checklist on the SMSC website for additional connection information.
SMSC LAN9303/LAN9303i Revision 1.3 (08-27-09)
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Table 3.10 LAN9303/LAN9303i 56-QFN Package Pin Assignments
PIN PIN PIN PIN
NUM PIN NAME NUM PIN NAME NUM PIN NAME NUM PIN NAME
1 TXN2 15 VDD33I0 29 LEDO/ 43 TXP1
GPIO0/
AMDIX1_LEDOP
2 PO_IND3 16 PO_OUTDV 30 VDD3310 44 VDD33A1
3 PO_IND2 17 PO_OUTCLK 31 VDD18CORE 45 RXN1
4 PO_IND1 18 PO_COL 32 VDD3310 46 RXP1
5 PO_INDO 19 PO_CRS 33 TEST1 47 VDD33A1
6 PO_INDV 20 PO_DUPLEX 34 TEST2 48 VDD18TX1
7 PO_INER 21 MDIO 35 EE_SDA/ 49 EXRES
SDA
8 PO_INCLK 22 MDC 36 EE_SCL/ 50 VDD33BIAS
SCL
9 VDD3310 23 VDD3310 37 nRST 51 VDD18TX2
10 VDD18CORE 24 LED5/ 38 IRQ 52 VDD33A2
GPIOS5/
PHYADDR_LED5P
11 PO_OUTD3/ 25 LED4/ 39 Xl 53 RXP2
DUPLEX_POL_0 GPIO4/
MNGT1_LED4P
12 PO_OUTD2/ 26 LED3/ 40 XO 54 RXN2
PO_MODE2 GPIO3/
MNGTO_LED3P
13 PO_OUTD1/ 27 LED2/ 41 VDD18PLL 55 VDD33A2
PO_MODE1 GP102/
E2PSIZE_LED2P
14 PO_OUTDO/ 28 LED1/ 42 TXN1 56 TXP2
PO_MODEO GPIO1/
AMDIX2_LED1P
EXPOSED PAD
MUST BE CONNECTED TO VSS

Revision 1.3 (08-27-09)
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3.3 Buffer Types

Table 3.11 Buffer Types
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BUFFER TYPE DESCRIPTION
IS Schmitt-triggered Input
o8 Output with 8mA sink and 8mA source
OD8 Open-drain output with 8mA sink
012 Output with 12mA sink and 12mA source
OoD12 Open-drain output with 12mA sink
0812 Open-source output with 12 mA source
016 Output with 16mA sink and 16mA source
PU 50uA (typical) internal pull-up. Unless otherwise noted in the pin description, internal pull-
ups are always enabled.

Note: Internal pull-up resistors prevent unconnected inputs from floating. Do not rely on
internal resistors to drive signals external to the device. When connected to a load
that must be pulled high, an external resistor must be added.

PD 50uA (typical) internal pull-down. Unless otherwise noted in the pin description, internal
pull-downs are always enabled.

Note: Internal pull-down resistors prevent unconnected inputs from floating. Do not rely
on internal resistors to drive signals external to the device. When connected to a
load that must be pulled low, an external resistor must be added.

Al Analog input
AIO Analog bi-directional
ICLK Crystal oscillator input pin
OCLK Crystal oscillator output pin
P Power pin

SMSC LAN9303/LAN9303i
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Chapter 4 Clocking, Resets, and Power Management

4.1

4.2

Revision 1.3 (08-27-09)

Clocks

The device includes a clock module which provides generation of all system clocks as required by the
various sub-modules of the device. The device requires a fixed-frequency 25MHz clock source for use
by the internal clock oscillator and PLL. This is typically provided by attaching a 25MHz crystal to the
Xl and XO pins as specified in Section 14.6, "Clock Circuit," on page 364. Optionally, this clock can
be provided by driving the Xl input pin with a single-ended 25MHz clock source. If a single-ended
source is selected, the clock input must run continuously for normal device operation. The internal PLL
generates a fixed 200MHz base clock which is used to derive all sub-system clocks.

In addition to the sub-system clocks, the clock module is also responsible for generating the clocks
used for the general purpose timer and free-running clock. Refer to Chapter 11, "General Purpose
Timer & Free-Running Clock," on page 131 for additional details.

Note: Crystal specifications are provided in Table 14.20, “Crystal Specifications,” on page 364.

Resets

The device provides multiple hardware and software reset sources, which allow varying levels of the
chip to be reset. All resets can be categorized into three reset types as described in the following
sections:
= Chip-Level Resets

—Power-On Reset (POR)

—nRST Pin Reset

= Multi-Module Resets

—Digital Reset (DIGITAL_RST)
= Single-Module Resets

—Port 2 PHY Reset

—Port 1 PHY Reset

—Virtual PHY Reset

The device supports the use of configuration straps to allow automatic custom configurations of various
parameters. These configuration strap values are set upon de-assertion of all chip-level resets and can
be used to easily set the default parameters of the chip at power-on or pin (nRST) reset. Refer to
Section 4.2.4, "Configuration Straps," on page 45 for detailed information on the usage of these straps.

Note: The EEPROM Loader is run upon a power-on reset, nRST pin reset, and digital reset. Refer
to Section 8.4, "EEPROM Loader," on page 113 for additional information.

Table 4.1 summarizes the effect of the various reset sources on the device. Refer to the following
sections for detailed information on each of these reset types.

42 SMSC LAN9303/LAN9303i
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Table 4.1 Reset Sources and Affected Device Circuitry
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RESET SOURCE wo | ® » w o o ®» |wo | o0 |0d | wex
POR X X X X X X X X X X
nRST Pin X X X X X X X X X X
Digital Reset X X X X X X X X X
Port 2 PHY
Port 1 PHY
Virtual PHY X

4.21 Chip-Level Resets

A chip-level reset event activates all internal resets, effectively resetting the entire device. Configuration
straps are latched, and the EEPROM Loader is run as a result of chip-level resets. A chip-level reset
is initiated by assertion of any of the following input events:

= Power-On Reset (POR)
= nRST Pin Reset

Chip-level reset/configuration completion can be determined by first polling the Byte Order Test
Register (BYTE_TEST). The returned data will be invalid until the serial interface resets are complete.
Once the returned data is the correct byte ordering value, the serial interface resets have completed.
The completion of the entire chip-level reset must then be determined by polling the Device Ready
(READY) bit of the Hardware Configuration Register (HW_CFG) until it is set. When set, the Device
Ready (READY) bit indicates that the reset has completed and the device is ready to be accessed.

With the exception of the Hardware Configuration Register (HW_CFG), Byte Order Test Register
(BYTE_TEST), and Reset Control Register (RESET_CTL), read access to any internal resources is
forbidden while the Device Ready (READY) bit is cleared. Writes to any address are invalid until the
Device Ready (READY) bit is set.

4211 Power-On Reset (POR)

A power-on reset occurs whenever power is initially applied to the device, or if the power is removed
and reapplied to the device. This event resets all circuitry within the device. Configuration straps are
latched, and the EEPROM Loader is run as a result of this reset.

A POR reset typically takes approximately 23mS, plus an additional 91uS per byte of data loaded from
the EEPROM via the EEPROM Loader. A full EEPROM load of 64KB will complete in approximately
6.0 seconds.

4.2.1.2 nRST Pin Reset

Driving the nRST input pin low initiates a chip-level reset. This event resets all circuitry within the
device. Use of this reset input is optional, but when used, it must be driven for the period of time
specified in Section 14.5.2, "Reset and Configuration Strap Timing," on page 351. Configuration straps
are latched, and the EEPROM Loader is run as a result of this reset.

SMSC LAN9303/LAN9303i Revision 1.3 (08-27-09)
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A nRST pin reset typically takes approximately 760uS, plus an additional 91uS per byte of data loaded
from the EEPROM via the EEPROM Loader. A full EEPROM load of 64KB will complete in
approximately 6.0 seconds.

Note: The nRST pin is pulled-high internally. If unused, this signal can be left unconnected. Do not
rely on internal pull-up resistors to drive signals external to the device.

Please refer to Section Table 3.7, "Miscellaneous Pins," on page 38 for a description of the nRST pin.

Multi-Module Resets

Multi-module resets activate multiple internal resets, but do not reset the entire chip. Configuration
straps are not latched upon multi-module resets. A multi-module reset is initiated by assertion of the
following:

= Digital Reset (DIGITAL_RST)

Multi-module reset/configuration completion can be determined by first polling the Byte Order Test
Register (BYTE_TEST). The returned data will be invalid until the serial interface resets are complete.
Once the returned data is the correct byte ordering value, the serial interface resets have completed.
The completion of the entire chip-level reset must then be determined by polling the Device Ready
(READY) bit of the Hardware Configuration Register (HW_CFG) until it is set. When set, the Device
Ready (READY) bit indicates that the reset has completed and the device is ready to be accessed.

With the exception of the Hardware Configuration Register (HW_CFG), Byte Order Test Register
(BYTE_TEST), and Reset Control Register (RESET_CTL), read access to any internal resources is
forbidden while the Device Ready (READY) bit is cleared. Writes to any address are invalid until the
Device Ready (READY) bit is set.

Note: The digital reset does not reset register bits designated as NASR.

Digital Reset (DIGITAL_RST)

A digital reset is performed by setting the Digital Reset (DIGITAL_RST) bit of the Reset Control
Register (RESET_CTL). A digital reset will reset all sub-modules except the Ethernet PHYs (Port 1
PHY, Port 2 PHY, and Virtual PHY). The EEPROM Loader will automatically run following this reset.
Configuration straps are not latched as a result of a digital reset.

A digital reset typically takes approximately 760uS, plus an additional 91uS per byte of data loaded
from the EEPROM via the EEPROM Loader. A full EEPROM load of 64KB will complete in
approximately 6.0 seconds.

Single-Module Resets

A single-module reset will reset only the specified module. Single-module resets do not latch the
configuration straps or initiate the EEPROM Loader. A single-module reset is initiated by assertion of
the following:

= Port 2 PHY Reset
= Port 1 PHY Reset
= Virtual PHY Reset

Port 2 PHY Reset

A Port 2 PHY reset is performed by setting the Port 2 PHY Reset (PHY2_RST) bit of the Reset Control
Register (RESET_CTL) or the Reset (PHY_RST) bit in the (x=2) Port x PHY Basic Control Register
(PHY_BASIC_CONTROL_x). Upon completion of the Port 2 PHY reset, the Port 2 PHY Reset
(PHY2_RST) and Reset (PHY_RST) bits are automatically cleared. No other modules of the device
are affected by this reset.
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4.2.3.2

4233

424
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In addition to the methods above, the Port 2 PHY is automatically reset after returning from a PHY
power-down mode. This reset differs in that the PHY power-down mode reset does not reload or reset
any of the PHY registers. Refer to Section 7.2.9, "PHY Power-Down Modes," on page 100 for
additional information.

Port 2 PHY reset completion can be determined by polling the Port 2 PHY Reset (PHY2_RST) bit in
the Reset Control Register (RESET_CTL) or the Reset (PHY_RST) bit in the (x=2) Port x PHY Basic
Control Register (PHY_BASIC_CONTROL_x) until it clears. Under normal conditions, these bits will
clear approximately 110uS after the Port 2 PHY reset occurrence.

Note: When using the Reset (PHY_RST) bit to reset the Port 2 PHY, register bits designated as
NASR are not reset.

Refer to Section 7.2.10, "PHY Resets," on page 101 for additional information on Port 2 PHY resets.

Port 1 PHY Reset

A Port 1 PHY reset is performed by setting the Port 1 PHY Reset (PHY1_RST) bit of the Reset Control
Register (RESET_CTL) or the Reset (PHY_RST) bit in the (x=1) Port x PHY Basic Control Register
(PHY_BASIC_CONTROL_x). Upon completion of the Port 1 PHY reset, the Port 1 PHY Reset
(PHY1_RST) and Reset (PHY_RST) bits are automatically cleared. No other modules of the device
are affected by this reset.

In addition to the methods above, the Port 1 PHY is automatically reset after returning from a PHY
power-down mode. This reset differs in that the PHY power-down mode reset does not reload or reset
any of the PHY registers. Refer to Section 7.2.9, "PHY Power-Down Modes," on page 100 for
additional information.

Port 1 PHY reset completion can be determined by polling the Port 1 PHY Reset (PHY1_RST) bit in
the Reset Control Register (RESET_CTL) or the Reset (PHY_RST) bit in the (x=1) Port x PHY Basic
Control Register (PHY_BASIC_CONTROL_x) until it clears. Under normal conditions, these bits will
clear approximately 110uS after the Port 1 PHY reset occurrence.

Note: When using the Reset (PHY_RST) bit to reset the Port 1 PHY, register bits designated as
NASR are not reset.

Refer to Section 7.2.10, "PHY Resets," on page 101 for additional information on Port 1 PHY resets.

Virtual PHY Reset

A Virtual PHY reset is performed by setting the Virtual PHY Reset (VPHY_RST) bit of the Reset
Control Register (RESET_CTL) or Reset (VPHY_RST) in the Virtual PHY Basic Control Register
(VPHY_BASIC_CTRL). No other modules of the device are affected by this reset.

Virtual PHY reset completion can be determined by polling the Virtual PHY Reset (VPHY_RST) bit in
the Reset Control Register (RESET_CTL) or the Reset (VPHY_RST) bit in the Virtual PHY Basic
Control Register (VPHY_BASIC_CTRL) until it clears. Under normal conditions, these bits will clear
approximately 1uS after the Virtual PHY reset occurrence.

Refer to Section 7.3.3, "Virtual PHY Resets," on page 104 for additional information on Virtual PHY
resets.

Configuration Straps

Configuration straps allow various features of the device to be automatically configured to user defined
values. Configuration straps can be organized into two main categories: hard-straps and soft-straps.
Both hard-straps and soft-straps are latched upon Power-On Reset (POR) or pin reset (nRST). The
primary difference between these strap types is that soft-strap default values can be overridden by the
EEPROM Loader, while hard-straps cannot.

Configuration straps which have a corresponding external pin include internal resistors in order to
prevent the signal from floating when unconnected. If a particular configuration strap is connected to

Revision 1.3 (08-27-09)
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a load, an external pull-up or pull-down resistor should be used to augment the internal resistor to
ensure that it reaches the required voltage level prior to latching. The internal resistor can also be
overridden by the addition of an external resistor.

Note: The system designer must guarantee that configuration strap pins meet the timing
requirements specified in Section 14.5.2, "Reset and Configuration Strap Timing," on page 351.
If configuration strap pins are not at the correct voltage level prior to being latched, the device
may capture incorrect strap values.

4.2.41 Soft-Straps

Soft-strap values are latched on the release of POR or nRST and are overridden by values from the
EEPROM Loader (when an EEPROM is present). These straps are used as direct configuration values
or as defaults for CPU registers. Some, but not all, soft-straps have an associated pin. Those that do
not have an associated pin have a tie off default value. All soft-strap values can be overridden by the
EEPROM Loader. Table 4.2 provides a list of all soft-straps and their associated pin or default value.
Straps which have an associated pin are also fully defined in Chapter 3, "Pin Description and
Configuration," on page 23. Refer to Section 8.4, "EEPROM Loader," on page 113 for information on
the operation of the EEPROM Loader and the loading of strap values. The use of the term “configures”
in the “Description” section of Table 4.2 means the register bit is loaded with the strap value, while the
term “Affects” means the value of the register bit is determined by the strap value and some other
condition(s).

Upon setting the Digital Reset (DIGITAL_RST) bit in the Reset Control Register (RESET_CTL) or upon
issuing a RELOAD command via the EEPROM Command Register (E2P_CMD), these straps return
to their original latched (non-overridden) values if an EEPROM is no longer attached or has been
erased. The associated pins are not re-sampled. (i.e. The value latched on the pin during the last POR
or nRST will be used, not the value on the pin during the digital reset or RELOAD command issuance).
If it is desired to re-latch the current configuration strap pin values, a POR or nRST must be issued.
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Table 4.2 Soft-Strap Configuration Strap Definitions
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STRAP NAME DESCRIPTION

PIN / DEFAULT
VALUE

LED_en_strap[5:0] LED Enable Straps: Configures the default value for the
LED Enable 5-0 (LED_EN[5:0]) bits of the LED
Configuration Register (LED_CFG).

1b

LED_fun_strap[1:0] LED Function Straps: Configures the default value for the
LED Function 1-0 (LED_FUN[1:0]) bits of the LED
Configuration Register (LED_CFG).

00b

auto_mdix_strap_1 Port 1 Auto-MDIX Enable Strap: Configures the default
value of the AMDIX_EN Strap State Port 1 bit of the
Hardware Configuration Register (HW_CFG).

This strap is also used in conjunction with
manual_mdix_strap_1 to configure Port 1 Auto-MDIX
functionality when the Auto-MDIX Control (AMDIXCTRL) bit
in the (x=1) Port x PHY Special Control/Status Indication
Register (PHY_SPECIAL_CONTROL_STAT_IND_x)
indicates the strap settings should be used for auto-MDIX
configuration.

Refer to the respective register definition sections for
additional information.

AMDIX1_LEDOP
Note 4.1

manual_mdix_strap_1 Port 1 Manual MDIX Strap: Configures MDI(0) or MDIX(1)
for Port 1 when the auto_mdix_strap_1 is low and the Auto-
MDIX Control (AMDIXCTRL) bit of the (x=1) Port x PHY
Special Control/Status Indication Register
(PHY_SPECIAL_CONTROL_STAT_IND_x) indicates the
strap settings are to be used for auto-MDIX configuration.

Ob

autoneg_strap_1 Port 1 Auto Negotiation Enable Strap: Configures the
default value of the Auto-Negotiation (PHY_AN) enable bit
of the (x=1) Port x PHY Basic Control Register
(PHY_BASIC_CONTROL_x).

This strap also may affect the default value of the following
register bits (x=1):

= Speed Select LSB (PHY_SPEED_SEL_LSB) and Duplex
Mode (PHY_DUPLEX) bits of the Port x PHY Basic
Control Register (PHY_BASIC_CONTROL_x)

= 10BASE-T Full Duplex and 10BASE-T Half Duplex bits of
the Port x PHY Auto-Negotiation Advertisement Register
(PHY_AN_ADV_x)

= PHY Mode (MODEJ2:0]) bits of the Port x PHY Special
Modes Register (PHY_SPECIAL_MODES x)

Refer to the respective register definition sections for
additional information.

1b
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STRAP NAME

DESCRIPTION

PIN / DEFAULT
VALUE

speed_strap_1

Port 1 Speed Select Strap:
This strap may affect the default value of the following
register bits (x=1):

= Speed Select LSB (PHY_SPEED_SEL_LSB) bit of the
Port x PHY Basic Control Register
(PHY_BASIC_CONTROL_x)

= PHY Mode (MODE[2:0]) bits of the Port x PHY Special
Modes Register (PHY_SPECIAL_MODES x)

= 10BASE-T Full Duplex and 10BASE-T Half Duplex bits of
the Port x PHY Auto-Negotiation Advertisement Register
(PHY_AN_ADV_x)

Refer to the respective register definition sections for
additional information.

1b

duplex_strap_1

Port 1 Duplex Select Strap: This strap affects the default
value of the following register bits (x=1):

= Duplex Mode (PHY_DUPLEX) bit of the Port x PHY Basic
Control Register (PHY_BASIC_CONTROL_x)

= PHY Mode (MODE[2:0]) bits of the Port x PHY Special
Modes Register (PHY_SPECIAL_MODES_x)

= 10BASE-T Full Duplex bit of the Port x PHY Auto-
Negotiation Advertisement Register (PHY_AN_ADV_x)

Refer to the respective register definition sections for
additional information.

1b

BP_EN_strap_1

Port 1 Backpressure Enable Strap: Configures the
default value for the Port 1 Backpressure Enable
(BP_EN_1) bit of the Port 1 Manual Flow Control Register
(MANUAL_FC_1).

1b

FD_FC_strap_1

Port 1 Full-Duplex Flow Control Enable Strap: This strap
is used to configure the default value of the following
register bits (x=1):

= Port 1 Full-Duplex Transmit Flow Control Enable
(TX_FC_1) and Port 1 Full-Duplex Receive Flow Control
Enable (RX_FC_1) bits of the Port 1 Manual Flow Control
Register (MANUAL_FC_1)

This strap may affect the default value of the following
register bits (x=1):

= Asymmetric Pause bit of the Port x PHY Auto-Negotiation
Advertisement Register (PHY_AN_ADV_x)

Refer to the respective register definition sections for
additional information.

1b
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48
DATASHEET

SMSC LAN9303/LAN9303i



Small Form Factor Three Port 10/100 Managed Ethernet Switch with Single MII/RMII/Turbo MII
Datasheet

Table 4.2 Soft-Strap Configuration Strap Definitions (continued)
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STRAP NAME DESCRIPTION

PIN / DEFAULT
VALUE

manual_FC_strap_1 Port 1 Manual Flow Control Enable Strap: Configures the
default value of the Port 1 Full-Duplex Manual Flow Control
Select (MANUAL_FC_1) bit in the Port 1 Manual Flow
Control Register (MANUAL_FC_1).

This strap affects the default value of the following register
bits (x=1):

= Asymmetric Pause and Symmetric Pause bits of the Port
x PHY Auto-Negotiation Advertisement Register
(PHY_AN_ADV_x)

Ob

auto_mdix_strap_2 Port 2 Auto-MDIX Enable Strap: Configures the default
value of the AMDIX_EN Strap State Port 2 bit of the
Hardware Configuration Register (HW_CFG).

This strap is used in conjunction with manual_mdix_strap_2
to configure Port 2 Auto-MDIX functionality when the Auto-
MDIX Control (AMDIXCTRL) bit in the (x=2) Port x PHY
Special Control/Status Indication Register
(PHY_SPECIAL_CONTROL_STAT_IND_x) indicates the
strap settings should be used for auto-MDIX configuration.

Refer to the respective register definition sections for
additional information.

AMDIX2 LED1P
Note 4.1

manual_mdix_strap_2 Port 2 Manual MDIX Strap: Configures MDI(0) or MDIX(1)
for Port 2 when the auto_mdix_strap_2 is low and the Auto-
MDIX Control (AMDIXCTRL) bit of the (x=2) Port x PHY
Special Control/Status Indication Register
(PHY_SPECIAL_CONTROL_STAT_IND_x) indicates the
strap settings are to be used for auto-MDIX configuration.

Ob

autoneg_strap_2 Port 2 Auto Negotiation Enable Strap: Configures the
default value of the Auto-Negotiation (PHY_AN) enable bit
in the (x=2) Port x PHY Basic Control Register
(PHY_BASIC_CONTROL_x).

This strap may also affect the default value of the following
register bits (x=2):

= Speed Select LSB (PHY_SPEED_SEL_LSB) and Duplex
Mode (PHY_DUPLEX) bits of the Port x PHY Basic
Control Register (PHY_BASIC_CONTROL_x)

= 10BASE-T Full Duplex and 10BASE-T Half Duplex bits of
the Port x PHY Auto-Negotiation Advertisement Register
(PHY_AN_ADV_x)

= PHY Mode (MODEJ2:0]) bits of the Port x PHY Special
Modes Register (PHY_SPECIAL_MODES x)

Refer to the respective register definition sections for
additional information.

1b
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STRAP NAME

DESCRIPTION

PIN / DEFAULT
VALUE

speed_strap_2

Port 2 Speed Select Strap: This strap affects the default
value of the following register bits (x=2):

= Speed Select LSB (PHY_SPEED_SEL_LSB) bit of the
Port x PHY Basic Control Register
(PHY_BASIC_CONTROL_x)

= 10BASE-T Full Duplex bit and 10BASE-T Half Duplex bit
of the Port x PHY Auto-Negotiation Advertisement
Register (PHY_AN_ADV_x)

= PHY Mode (MODE[2:0]) bits of the Port x PHY Special
Modes Register (PHY_SPECIAL_MODES_x)

Refer to the respective register definition sections for
additional information.

1b

duplex_strap_2

Port 2 Duplex Select Strap: This strap affects the default
value of the following register bits (x=2):

= Duplex Mode (PHY_DUPLEX) bit of the Port x PHY Basic
Control Register (PHY_BASIC_CONTROL_x)

= 10BASE-T Full Duplex bit of the Port x PHY Auto-
Negotiation Advertisement Register (PHY_AN_ADV_x)

= PHY Mode (MODE[2:0]) bits of the Port x PHY Special
Modes Register (PHY_SPECIAL_MODES x)

Refer to the respective register definition sections for
additional information.

1b

BP_EN strap 2

Port 2 Backpressure Enable Strap: Configures the
default value for the Port 2 Backpressure Enable
(BP_EN_2) bit of the Port 2 Manual Flow Control Register
(MANUAL_FC_2).

1b

FD_FC_strap_2

Port 2 Full-Duplex Flow Control Enable Strap: This strap
is used to configure the default value of the following
register bits:

= Port 2 Full-Duplex Transmit Flow Control Enable
(TX_FC_2) and Port 2 Full-Duplex Receive Flow Control
Enable (RX_FC_2) bits of the Port 2 Manual Flow Control
Register (MANUAL_FC_2).

This strap may affect the default value of the following
register bits (x=2):

= Asymmetric Pause bit of the Port x PHY Auto-Negotiation
Advertisement Register (PHY_AN_ADV_x)

Refer to the respective register definition sections for
additional information.

1b
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Table 4.2 Soft-Strap Configuration Strap Definitions (continued)

STRAP NAME

DESCRIPTION

PIN / DEFAULT
VALUE

manual_FC_strap_2

Port 2 Manual Flow Control Enable Strap: Configures the
default value of the Port 2 Full-Duplex Manual Flow Control
Select (MANUAL_FC_2) bit in the Port 2 Manual Flow
Control Register (MANUAL_FC_2).

This strap affects the default value of the following register
bits (x=2):

= Asymmetric Pause and Symmetric Pause bits of the Port
x PHY Auto-Negotiation Advertisement Register
(PHY_AN_ADV_x).

Ob

speed_strap_0

Port 0 (External MIl) Speed Select Strap: This strap
affects the default value of the following bits in the Virtual
PHY Auto-Negotiation Link Partner Base Page Ability
Register (VPHY_AN_LP_BASE_ABILITY):

= 100BASE-X Full Duplex
= 100BASE-X Half Duplex
= 10BASE-T Full Duplex
= 10BASE-T Half Duplex

Refer to Section 13.2.6.6 and Table 13.7 for more
information.

This strap also configures the speed for Port 0 when Virtual
Auto-Negotiation fails. Refer to Section 7.3.1.1, "Parallel
Detection," on page 103 for additional information.

1b

duplex_pol_strap_0

Port 0 (External MIl) Duplex Polarity Strap: This strap
determines the polarity of the PO_DUPLEX pin in MIl MAC
mode and affects the default value of the following bits in
the Virtual PHY Auto-Negotiation Link Partner Base Page
Ability Register (VPHY_AN_LP_BASE_ABILITY):

= 100BASE-X Full Duplex
= 100BASE-X Half Duplex

= 10BASE-T Full Duplex
= 10BASE-T Half Duplex

Refer to Section 13.2.6.6 and Table 13.7 for more
information.

DUPLEX_POL_0

BP_EN_strap_0 Port 0 (External MIl) Backpressure Enable Strap: 1b
Configures the default value of the Port 0 Backpressure
Enable (BP_EN_0) bit of the Port 0 Manual Flow Control
Register (MANUAL_FC_0).

FD_FC_strap_0 Port 0 (External MIl) Full-Duplex Flow Control Enable 1b

Strap: Configures the default value of the Port 0 Transmit
Flow Control Enable (TX_FC_0) and Port 0 Receive Flow
Control Enable (RX_FC_0) bits in the Port 0 Manual Flow
Control Register (MANUAL_FC_0).

This strap affects the default value of the following register
bits:

= Asymmetric Pause and Pause bits of the Virtual PHY
Auto-Negotiation Link Partner Base Page Ability Register
(VPHY_AN_LP_BASE_ABILITY)
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STRAP NAME

DESCRIPTION

PIN / DEFAULT
VALUE

manual_FC_strap 0

Port 0 (External MIl) Manual Flow Control Enable Strap:
This strap affects the default value of the following register
bits:

= Port 0 Full-Duplex Manual Flow Control Select
(MANUAL_FC_0) bit in the Port 0 Manual Flow Control
Register (MANUAL_FC_0)

= Asymmetric Pause and Symmetric Pause bits of the
Virtual PHY Auto-Negotiation Advertisement Register
(VPHY_AN_ADV)

Refer to the respective register definition sections for

additional information.

Note: In MAC mode, this strap is not used. In this mode,
the Virtual PHY is not applicable, and full-duplex
flow control must be controlled manually by the
host, based upon the external PHYs Auto-
negotiation results.

Ob

SQE_test_disable_strap_0

SQE Heartbeat Disable Strap: Configures the default
value of the SQEOFF bit of the Virtual PHY Special
Control/Status Register
(VPHY_SPECIAL_CONTROL_STATUS) when in MIl PHY
mode. It is not used in RMII PHY or MIl MAC modes.

Ob

4.24.2 Hard-Straps

Hard-straps are latched upon Power-On Reset (POR) or pin reset (nRST) only. Unlike soft-straps,
hard-straps always have an associated pin and cannot be overridden by the EEPROM Loader. These
straps are used as either direct configuration values or as register defaults. Table 4.3 provides a list of
all hard-straps and their associated pins. These straps, along with their pin assignments are also
defined in Chapter 3, "Pin Description and Configuration," on page 23.

Table 4.3 Hard-Strap Configuration Strap Definitions

STRAP NAME

DESCRIPTION

PIN(S)

mngt_mode_strap[1:0]

Serial Management Mode Strap: Configures the default
serial management mode.

00 = RESERVED
01 = %MI Managed Mode
10 = I“C Managed Mode
11 = RESERVED

Refer to Section 2.3, "Modes of Operation," on page 19 for
additional information on the various modes of the device.

MNGT1_LED4P :
MNGTO_LED3P
Note 4.1

eeprom_size_strap

EEPROM Size Strap: Configures the EEPROM size range
as specified in Section 8.3, "I2C Master EEPROM
Controller," on page 107.

E2PSIZE_LED2P
Note 4.1
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Table 4.3 Hard-Strap Configuration Strap Definitions (continued)
STRAP NAME DESCRIPTION PIN(S)
PO_mode_strap[1:0] Port 0 Mode Strap: Configures the default mode of PO_MODE2 :
operation for Port 0. PO_MODE1 :
PO_MODEOQ
00 = MIl MAC Mode
01 = MIl PHY Mode
10 = RMII PHY Mode
11 = RESERVED
These operating modes result from the following mapping:
P0_MODEJ[2:0] P0_mode_strap[1:0]
000 00 (MIl MAC)
001, 010, or 011 01 (MIl PHY)
100, 101, or 110 10 (RMII PHY)
111 RESERVED
Refer to Section 2.3, "Modes of Operation," on page 19 for
additional information on the various modes of the device.
PO_rmii_clock_dir_strap Port 0 RMII Clock Direction Strap: Configures the default | PO_MODE1
value of the RMII Clock Direction bit of the Virtual PHY
Special Control/Status Register
(VPHY_SPECIAL_CONTROL_STATUS).
PO_clock_strength_strap Port 0 Clock Strength Strap: Configures the default value | PO_MODEOQ
of the RMII/Turbo MII Clock Strength bit of the Virtual PHY
Special Control/Status Register
(VPHY_SPECIAL_CONTROL_STATUS).
turbo_mii_enable_strap_0 Port 0 Turbo MIl Enable Strap: Configures the default PO_MODE1

value of the Turbo MIl Enable bit of the Virtual PHY Special
Control/Status Register
(VPHY_SPECIAL_CONTROL_STATUS) when in MIl PHY
mode.

phy_addr_sel_strap

PHY Address Select Strap: Configures the default Ml
management address values for the PHYs and Virtual PHY

as detailed in Section 7.1.1, "PHY Addressing," on page 88.

PHYADDR_LED5P
Note 4.1

led_pol_strap[5:0]

LED Polarity Strap: Configures the default polarity for
each of the LEDs when they are an open-drain or open-
source output.

0 = The LED is set as active high, since it is assumed
that a LED to ground is used as the pull-down.

1 = The LED is set as active low, since it is assumed
that a LED to VDD is used as the pull-up.

PHYADDR_LEDS5P :
MNGT1_LEDAP :
MNGTO_LED3P :
E2PSIZE_LED2P :
AMDIX2_LED1P :
AMDIX1_LEDOP

Note 4.1

SMSC LAN9303/LAN9303i
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Table 4.4 PIN/Shared Strap Mapping

PIN STRAP NAME 1 STRAP NAME 2
PHYADDR_LED5P phy_addr_sel_strap led_pol_strap[5]
MNGT1_LED4P mngt_mode_strap[1] led_pol_strap[4]
MNGTO_LED3P mngt_mode_strap[0] led_pol_strap[3]
E2PSIZE_LED2P eeprom_size_strap led_pol_strap[2]
AMDIX2_LED1P auto_mdix_strap_2 led_pol_strap[1]
AMDIX1_LEDOP auto_mdix_strap_1 led_pol_strap[0]

4.3 Power Management

The Port 1 and Port 2 PHYs support several power management and wakeup features.

4.3.1 Port 1 & 2 PHY Power Management

The Port 1 & 2 PHY's provide independent general power-down and energy-detect power-down modes
which reduce PHY power consumption. General power-down mode provides power savings by
powering down the entire PHY, except the PHY management control interface. General power-down
mode must be manually enabled and disabled as described in Section 7.2.9.1, "PHY General Power-
Down," on page 101.

In energy-detect power-down mode, the PHY will resume from power-down when energy is seen on
the cable (typically from link pulses). If the ENERGYON interrupt (INT7) of either PHYs Port x PHY
Interrupt Mask Register (PHY_INTERRUPT_MASK x) is unmasked, then the corresponding PHY will
generate an interrupt. These interrupts are reflected in the Interrupt Status Register (INT_STS) Port 2
PHY Interrupt Event (PHY_INT2) for the Port 2 PHY, and Port 1 PHY Interrupt Event (PHY_INT1) for
the Port 1 PHY. These interrupts can be used to trigger the IRQ interrupt output pin, as described in
Section 5.2.2, "Ethernet PHY Interrupts,” on page 57. Refer to Section 7.2.9.2, "PHY Energy Detect
Power-Down," on page 101 for details on the operation and configuration of the PHY energy-detect
power-down mode.
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Chapter 5 System Interrupts

5.1

5.2

SMSC LAN9303/LAN9303i

Functional Overview

This chapter describes the system interrupt structure. The device provides a multi-tier programmable
interrupt structure which is controlled by the System Interrupt Controller. The programmable system
interrupts are generated internally by the various sub-modules and can be configured to generate a
single external host interrupt via the IRQ interrupt output pin. The programmable nature of the host
interrupt provides the user with the ability to optimize performance dependent upon the application
requirements. The IRQ interrupt buffer type, polarity, and de-assertion interval are modifiable. The IRQ
interrupt can be configured as an open-drain output to facilitate the sharing of interrupts with other
devices. All internal interrupts are maskable and capable of triggering the IRQ interrupt.

Interrupt Sources

The device is capable of generating the following interrupt types:

= Switch Fabric Interrupts (Buffer Manager, Switch Engine, and Port 2,1,0 MACs)
= Ethernet PHY Interrupts (Port 1,2 PHYs)

= GPIO Interrupts (GPIO[5:0])

= General Purpose Timer Interrupt (GPT)

= Software Interrupt (General Purpose)

= Device Ready Interrupt

All interrupts are accessed and configured via registers arranged into a multi-tier, branch-like structure,
as shown in Figure 5.1. At the top level of the interrupt structure are the Interrupt Status Register
(INT_STS), Interrupt Enable Register (INT_EN), and Interrupt Configuration Register (IRQ_CFG).

The Interrupt Status Register (INT_STS) and Interrupt Enable Register (INT_EN) aggregate and
enable/disable all interrupts from the various sub-modules, combining them together to create the IRQ
interrupt. These registers provide direct interrupt access/configuration to the General Purpose Timer,
software, and device ready interrupts. These interrupts can be monitored, enabled/disabled, and
cleared, directly within these two registers. In addition, interrupt event indications are provided for the
Switch Fabric, Port 1 & 2 Ethernet PHYs, and GPIO interrupts. These interrupts differ in that the
interrupt sources are generated and cleared in other sub-block registers. The Interrupt Status Register
(INT_STS) does not provide details on what specific event within the sub-module caused the interrupt,
and requires the software to poll an additional sub-module interrupt register (as shown in Figure 5.1)
to determine the exact interrupt source and clear it. For interrupts which involve multiple registers, only
after the interrupt has been serviced and cleared at its source will it be cleared in the Interrupt Status
Register (INT_STS).

The Interrupt Configuration Register (IRQ_CFG) is responsible for enabling/disabling the IRQ interrupt
output pin as well as configuring its properties. This register allows the modification of the IRQ pin
buffer type, polarity, and de-assertion interval. The de-assertion timer guarantees a minimum interrupt
de-assertion period for the IRQ output and is programmable via the Interrupt De-assertion Interval
(INT_DEAS) field of the Interrupt Configuration Register (IRQ_CFG). A setting of all zeros disables the
de-assertion timer. The de-assertion interval starts when the IRQ pin de-asserts, regardless of the
reason.
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Top Level Interrupt Registers

(System CSRs)

( INT_CFG ]
( INT_STS J
[ INT_EN ]
Switch Fabric Interrupt Registers
SWITCH_INT bit
of INT_STS register SW_IMR )
SW_IPR ]
A
Buffer Manager Interrupt Registers
BM bit
of SW_IPR register ( BM_IMR ]
( BM_IPR )

PHY_INT2 bit
of INT_STS register

Small Form Factor Three Port 10/100 Managed Ethernet Switch with Single MII/RMII/Turbo MII

Datasheet

Switch Engine Interrupt Registers

SWE bit

SWE_IMR

of SW_IPR register

SWE_IPR

Port [2,1,0] MAC Interrupt Registers

MAC_[2,1,0] bits (

MAC_IMR_[2,1,0]

)

of SW_IPR register

MAC_IPR_[2,1,0]

)

Port 2 PHY Interrupt Registers

PHY_INTERRUPT_SOURCE_2 J

PHY_INT1 bit
of INT_STS register

PHY_INTERRUPT_MASK_2 )

Port 1 PHY Interrupt Registers

PHY_INTERRUPT_SOURCE_1 j

GPIO bit
of INT_STS register

PHY_INTERRUPT_MASK_1 J

GPIO Interrupt Register

GPIO_INT_STS_EN )

Figure 5.1 Functional Interrupt Register Hierarchy

The following sections detail each category of interrupts and their related registers. Refer to
Chapter 13, "Register Descriptions," on page 136 for bit-level definitions of all interrupt registers.
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Switch Fabric Interrupts

Multiple Switch Fabric interrupt sources are provided in a three-tiered register structure as shown in
Figure 5.1. The top-level Switch Fabric Interrupt Event (SWITCH_INT) bit of the Interrupt Status
Register (INT_STS) provides indication that a Switch Fabric interrupt event occurred in the Switch
Global Interrupt Pending Register (SW_IPR).

The Switch Engine Interrupt Pending Register (SWE_IPR) and Switch Engine Interrupt Mask Register
(SWE_IMR) provide status and enabling/disabling of all Switch Fabric sub-modules interrupts (Buffer
Manager, Switch Engine, and Port 2,1,0 MACs).

The low-level Switch Fabric sub-module interrupt pending and mask registers of the Buffer Manager,
Switch Engine, and Port 2,1,0 MACs provide multiple interrupt sources from their respective sub-
modules. These low-level registers provide the following interrupt sources:

= Buffer Manager (Buffer Manager Interrupt Mask Register (BM_IMR) and Buffer Manager Interrupt
Pending Register (BM_IPR))
—Status B Pending
—Status A Pending

= Switch Engine (Switch Engine Interrupt Mask Register (SWE_IMR) and Switch Engine Interrupt
Pending Register (SWE_IPR))
—Interrupt Pending

= Port 2,1,0 MACs (Port x MAC Interrupt Mask Register (MAC_IMR_x) and Port x MAC Interrupt
Pending Register (MAC_IPR_x))
—No currently supported interrupt sources. These registers are reserved for future use.

In order for a Switch Fabric interrupt event to trigger the external IRQ interrupt pin, the following must
be configured:

= The desired Switch Fabric sub-module interrupt event must be enabled in the corresponding mask
register (Buffer Manager Interrupt Mask Register (BM_IMR) for the Buffer Manager, Switch Engine
Interrupt Mask Register (SWE_IMR) for the Switch Engine, and/or Port x MAC Interrupt Mask
Register (MAC_IMR_x) for the Port 2,1,0 MACs)

= The desired Switch Fabric sub-module interrupt event must be enabled in the Switch Global
Interrupt Mask Register (SW_IMR)

= Switch Fabric Interrupt Event Enable (SWITCH_INT_EN) bit of the Interrupt Enable Register
(INT_EN) must be set

= IRQ output must be enabled via the IRQ Enable (IRQ_EN) bit of the Interrupt Configuration
Register (IRQ_CFG)

For additional details on the Switch Fabric interrupts, refer to Section 6.6, "Switch Fabric Interrupts,”
on page 87.

Ethernet PHY Interrupts

The Port 1 and Port 2 PHYs each provide a set of identical interrupt sources. The top-level Port 1 PHY
Interrupt Event (PHY_INT1) and Port 2 PHY Interrupt Event (PHY_INT2) bits of the Interrupt Status
Register (INT_STS) provide indication that a PHY interrupt event occurred in the respective Port x PHY
Interrupt Source Flags Register (PHY_INTERRUPT_SOURCE_x).

Port 1 and Port 2 PHY interrupts are enabled/disabled via their respective Port x PHY Interrupt Mask
Register (PHY_INTERRUPT_MASK_x). The source of a PHY interrupt can be determined and cleared
via the Port x PHY Interrupt Source Flags Register (PHY_INTERRUPT_SOURCE_x). The Port 1 and
Port 2 PHYs are each capable of generating unique interrupts based on the following events:

= ENERGYON Activated

= Auto-Negotiation Complete

= Remote Fault Detected

= Link Down (Link Status Negated)
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= Auto-Negotiation LP Acknowledge
= Parallel Detection Fault

= Auto-Negotiation Page Received

In order for a Port 1 or Port 2 interrupt event to trigger the external IRQ interrupt pin, the desired PHY
interrupt event must be enabled in the corresponding Port x PHY Interrupt Mask Register
(PHY_INTERRUPT_MASK_x), the Port 1 PHY Interrupt Event (PHY_INT1) and/or Port 2 PHY Interrupt
Event (PHY_INT2) bits of the Interrupt Enable Register (INT_EN) must be set, and IRQ output must
be enabled via the IRQ Enable (IRQ_EN) bit of the Interrupt Configuration Register (IRQ_CFG). For
additional details on the Ethernet PHY interrupts, refer to Section 7.2.8.1, "PHY Interrupts,” on
page 100.

5.2.3 GPIO Interrupts

Each GPIO[5:0] is provided with its own interrupt. The top-level GPIO Interrupt Event (GPIO) bit of the
Interrupt Status Register (INT_STS) provides indication that a GPIO interrupt event occurred in the
General Purpose /O Interrupt Status and Enable Register (GPIO_INT_STS_EN). The General
Purpose I/O Interrupt Status and Enable Register (GPIO_INT_STS_EN) provides enabling/disabling
and status of each GPIO[5:0] interrupt.

In order for a GPIO interrupt event to trigger the external IRQ interrupt pin, the desired GPIO interrupt
must be enabled in the General Purpose I/O Interrupt Status and Enable Register
(GPIO_INT_STS_EN), the GPIO Interrupt Event Enable (GPIO_EN) bit of the Interrupt Enable Register
(INT_EN) must be set, and IRQ output must be enabled via the IRQ Enable (IRQ_EN) bit of the
Interrupt Configuration Register (IRQ_CFG). For additional details on the GPIO interrupts, refer to
Section 12.2.1, "GPIO Interrupts," on page 132.

5.24 General Purpose Timer Interrupt

A GP Timer (GPT_INT) interrupt is provided in the top-level Interrupt Status Register (INT_STS) and
Interrupt Enable Register (INT_EN). This interrupt is issued when the General Purpose Timer
Configuration Register (GPT_CFG) wraps past zero to FFFFh, and is cleared when the GP Timer
(GPT_INT) bit of the Interrupt Status Register (INT_STS) is written with 1.

In order for a General Purpose Timer interrupt event to trigger the external IRQ interrupt pin, the GPT
must be enabled via the General Purpose Timer Enable (TIMER_EN) bit of the General Purpose Timer
Configuration Register (GPT_CFG), the GP Timer Interrupt Enable (GPT_INT_EN) bit of the Interrupt
Enable Register (INT_EN) must be set, and IRQ output must be enabled via the IRQ Enable (IRQ_EN)
bit of the Interrupt Configuration Register (IRQ_CFG). For additional details on the General Purpose
Timer, refer to Section 11.1, "General Purpose Timer," on page 131.

5.2.5 Software Interrupt

A general purpose software interrupt is prov