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otherwise stated.
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Preface

NOTICE TO CUSTOMERS

All documentation becomes dated, and this manual is no exception. Microchip tools and
documentation are constantly evolving to meet customer needs, so some actual dialogs and/or
tool descriptions may differ from those in this document. Please refer to our web site
(www.microchip.com) to obtain the latest documentation available.

Documents are identified with a “DS” number. This number is located on the bottom of each page,
in front of the page number. The numbering convention for the DS number is “DSXXXXXA”, where
“XXXXX” is the document number and “A” is the revision level of the document.

For the most up-to-date information on development tools, see the MPLAB® IDE online help.
Select the Help menu, and then Topics to open a list of available online help files.

INTRODUCTION

This chapter contains general information that will be useful to know before using the
Microchip EVB-LAN9370 Evaluation Board. ltems discussed in this chapter include:

Document Layout

Conventions Used in this Guide

Warranty Registration

The Microchip Website

Development Systems Customer Change Notification Service
Customer Support

Document Revision History

DOCUMENT LAYOUT

This document features the EVB-LAN9370 Evaluation Board. The manual layout is as
follows:

Chapter 1. “Overview” — This chapter provides a brief description of the
EVB-LAN9370.

Chapter 2. “Getting Started” — This chapter provides information on the setup of
the SAM E70.

Chapter 3. “Hardware Configuration” — This chapter includes information on
the hardware configuration of the EVB-LAN9370.

Appendix A. “Schematics” — This appendix shows the EVB-LAN9370 sche-
matic diagrams.

Appendix B. “Bill of Materials” — This appendix includes the EVB-LAN9370 Bill
of Materials.

© 2021 Microchip Technology Inc. DS50003123A-page 5
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CONVENTIONS USED IN THIS GUIDE

This manual uses the following documentation conventions:

DOCUMENTATION CONVENTIONS

Description

Represents

Examples

Arial font:

Italic characters

Referenced books

MPLAB® IDE User’s Guide

Emphasized text

...Iis the only compiler...

Initial caps A window the Output window
A dialog the Settings dialog
A menu selection select Enable Programmer
Quotes Afield name in a window or “Save project before build”
dialog
Underlined, italic text with A menu path File>Save
right angle bracket
Bold characters A dialog button Click OK

Atab

Click the Power tab

N‘Rnnnn

A number in verilog format,
where N is the total number of
digits, Ris theradixand nis a
digit.

4'b0010, 2'hF1

Text in angle brackets < >

A key on the keyboard

Press <Enter>, <F1>

Courier New font:

Plain Courier New

Sample source code

#define START

Filenames autoexec.bat

File paths c:\mcc18\h

Keywords _asm, _endasm, static
Command-line options -Opa+, -Opa-

Bit values 0, 1

Constants 0xFF, ‘A’

Italic Courier New

A variable argument

file.o,where file can be
any valid filename

Square brackets [ ]

Optional arguments

mccl8 [options] file

[options]

Curly brackets and pipe
character: { | }

Choice of mutually exclusive
arguments; an OR selection

errorlevel {01}

Ellipses...

Replaces repeated text

var name [,
var name... ]

Represents code supplied by
user

void main (void)

{
}

DS50003123A-page 6
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WARRANTY REGISTRATION

Please complete the enclosed Warranty Registration Card and mail it promptly.
Sending the Warranty Registration Card entitles users to receive new product updates.
Interim software releases are available at the Microchip website.

THE MICROCHIP WEBSITE

Microchip provides online support via our website at www.microchip.com. This website
is used as a means to make files and information easily available to customers. Acces-
sible by using your favorite Internet browser, the website contains the following infor-
mation:

* Product Support — Data sheets and errata, application notes and sample
programs, design resources, user's guides and hardware support documents,
latest software releases and archived software

» General Technical Support — Frequently Asked Questions (FAQs), technical
support requests, online discussion groups, Microchip consultant program
member listing

» Business of Microchip — Product selector and ordering guides, latest Microchip
press releases, listing of seminars and events, listings of Microchip sales offices,
distributors and factory representatives

DEVELOPMENT SYSTEMS CUSTOMER CHANGE NOTIFICATION SERVICE

Microchip’s customer notification service helps keep customers current on Microchip
products. Subscribers will receive e-mail notification whenever there are changes,
updates, revisions, or errata related to a specified product family or development tool of

interest.

To register, access the Microchip web site at www.microchip.com, click on Customer
Change Notification and follow the registration instructions.

The Development Systems product group categories are:

» Compilers — The latest information on Microchip C compilers, assemblers, linkers
and other language tools. These include all MPLABCC compilers; all MPLAB
assemblers (including MPASM™ assembler); all MPLAB linkers (including
MPLINK™ object linker); and all MPLAB librarians (including MPLIB™ object
librarian).

* Emulators — The latest information on Microchip in-circuit emulators.This
includes the MPLAB® REAL ICE™ and MPLAB ICE 2000 in-circuit emulators.

* In-Circuit Debuggers — The latest information on the Microchip in-circuit debug-
gers. This includes MPLAB ICD 3 in-circuit debuggers and PICkit™ 3 debug
express.

 MPLAB IDE - The latest information on Microchip MPLAB IDE, the Windows®
Integrated Development Environment for development systems tools. This list is
focused on the MPLAB IDE, MPLAB IDE Project Manager, MPLAB Editor and
MPLAB SIM simulator, as well as general editing and debugging features.

* Programmers — The latest information on Microchip programmers. These include
production programmers such as MPLAB REAL ICE in-circuit emulator, MPLAB
ICD 3 in-circuit debugger and MPLAB PM3 device programmers. Also included
are non-production development programmers such as PICSTART® Plus and
PICkit™ 2 and 3.

© 2021 Microchip Technology Inc. DS50003123A-page 7
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CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:

« Distributor or Representative

* Local Sales Office

« Field Application Engineer (FAE)
 Technical Support

Customers should contact their distributor, representative or field application engineer

(FAE) for support. Local sales offices are also available to help customers. A listing of
sales offices and locations is included in the back of this document.

Technical support is available through the web site at:

http://www.microchip.com/support

DOCUMENT REVISION HISTORY

Revisions Section/Figure/Entry Correction
DS50003123A |Initial release
(02-10-21)
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Chapter 1. Overview

INTRODUCTION

This EVB-LAN9370 evaluation board is a daughter board that interfaces to either:

» The SAM E70 Xplained Ultra Evaluation Kit (Part Number: DM320113) running
FreeRTOS

» The SAMASD3-Ethernet Development System board (Part Number: DM320114)
running Linux®

The board contains four IEEE100BASE-T1 ports with two-wire, screw-down terminal

blocks. The board-to-board interface is RMIl, SPI, and MIIM; and uses dual SIP con-

nectors (24 pins in total).

The board receives 3.3V from the SAM board and generates 1.1V for the low voltages.

1.1

FIGURE 1-1: EVB-LAN9370 BLOCK DIAGRAM
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Chapter 2. Getting Started

21 INTRODUCTION
This section describes the steps to configure the SAM E70.

| Note: = SAM E70 Xplained Ultra board order number DM320113 is required. I

2.2 SETTING UP THE HARDWARE

1. Remove the Ethernet PHY daughter board from the SAM E70 board.

2. Remove jumper J805 on the SAM E70 boards. The jumper is located under the
daughter board.

3. Remove the video card interface (see Figure 2-1).

4. Connect the EVB-LAN9370 onto the “Ethernet PHY module” connector on the
SAM E70 Xplained Ultra board as shown in Figure 2-1.

5. Connect the 100BASE-T1 cables on the EVB.
Note:  Take note of the polarity (auto-polarity is disabled by default). I

6. Connecta USB cable between a PC and the Debug USB connector on the SAM
E70 board.

© 2021 Microchip Technology Inc. DS50003123A-page 11
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FIGURE 2-1: EVB-LAN9370 CONNECTION TO SAM E70
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Getting Started

2.3

SETTING UP THE SERIAL PORT

1. On the PC, start the terminal program (TeraTerm).
2. Connect to the EDBG Virtual COM port as shown in Figure 2-2.

FIGURE 2-2:

TERATERM - NEW CONNECTION

Tera Term: New connection

O TCPHIP

X
myhost.example.com
History
Telnet e
SSH S8H2
Other
UNSPEC

® Serial

Port: \COMS: EDBG Virtual COM Port [COME

Cancel Help

3. Configure the serial parameters.

FIGURE 2-3:

TERATERM - SERIAL PORT SETUP AND CONNECTION

Tera Term: Serial port setup

Port:

Baud rate:
Data:
Parity:
Stop:

Flow control:

Transmit delay

10 msecfchar

COM5

~

57600

X

8 bit w Cancel
none v

1 bit v Sl
none ~

“ msecfline

4. Press <Enter>. The CLI runs.

FIGURE 2-4:

TERATERM - CLI

Y COM36 - Tera Term VT

File Edit Setup Control Window Help

LAN937x_CLI> I

© 2021 Microchip Technology Inc.
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24

PORT NUMBERING

FIGURE 2-5:

EVB-LAN9370 PORT NUMBERING
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2.5 USEFUL COMMANDS

LAN937x CLI> help

Check or set T1 clock driver state (on port 1):
LAN937x CLI>sys
sys> cat swl/l1_master
1 (on)
Sys>echo 0 > swl/l master
cat swl/1 master
0 (off)
Sys>q
Check link state:
LAN937x CLI> Portstat
sw> list

1:10020
2:10020
3: unlinked
4: unlinked

Note: For a full list of commands, see the LAN937x_RTOS User Guide. I

© 2021 Microchip Technology Inc. DS50003123A-page 15
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Chapter 3. Hardware Configuration

3.1 INTRODUCTION

Figure 3-1 shows the top view of the evaluation board. The 100BASE-T1 ports connect
to the screw terminals on the top of the board.

Note: 100BASE-T1 links must always be statically configured with one end as clock driver
and the other end as clock receiver. If both ends are the same type, the connection
will not work.

By default, the 100BASE-T1 ports are configured as clock receiver. See
Section 2.5 “Useful Commands” to change between clock driver and clock receiver.

FIGURE 3-1: EVB-LAN9370 EVALUATION BOARD (TOP VIEW)
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3.1.1 LED Indicators
Table 3-1 describes the LED indicators on the EVB-LAN9370.

TABLE 3-1: EVB-LAN9370 LED INDICATOR DESCRIPTIONS

LED Description

D1 “VYDD Main” = 3.3V power, green

D6 “Link” indicates link status on port 3, green

D7 “Link” indicates link status on port 2 or pps output, green
D8 “Link” indicates link status on port 1 or pps output, green
D9 “Link” indicates link status on port 4, green

3.1.2 Jumpers
Table 3-2 describes the jumpers on the EVB-LAN9370.

TABLE 3-2: EVB-LAN9370 JUMPER DESCRIPTIONS

Jumper Description
J1 In-line jumper on the VBAT power rail for VBAT current measurement.
Always close it for operation.
J10 Link LED connection for port 1. Close to connect LED.
J1 PPS measurement pin header for LED1
J12 Link LED connection for port 2. Close to connect LED.
J13 PPS measurement pin header for LED2

3.1.3 Headers/Test Points
Table 3-3 describes the headers/test points on the EVB-LAN9370.

TABLE 3-3: EVB-LAN9370 HEADER/TEST POINT DESCRIPTIONS

Header/Test Point Description
TP1-1 WAKE_IN, used to wake up the switch when in Sleep mode
TP1-2 INH, indicates Sleep mode is entered on all ports
TP1-3 WAKE_OUT, used by SW to generate wake-up pulse
TP2 GND
TP3 1.1V power
TP4 GPIO7/LED7
TP5 GPIO8/LEDS8
TP6 EXTRES_TX, reference resistor for T1 interfaces

DS50003123A-page 18 © 2021 Microchip Technology Inc.
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3.1.4

Table 3-4 describes the connectors included on the PCB.

Connector Descriptions

TABLE 3-4: EVB-LAN9370 CONNECTOR DESCRIPTIONS
Pin Number Signal Name Description

J7-1 EGND Ground

J7-2 EGND Ground

J7-3 EGND Ground

J9-1 TXEN RMII enable input

J9-2 TXDO RMII data O input

J9-3 TXD1 RMII data 1 input

Jo-4 SPIMOSI SPI data input

J9-5 SPIMISO SPI data output

J9-6 GND Ground

Jo-7 VBATR VBAT input

Jo-8 CLK RMII clock

J9o-9 GND Ground

J9-10 +3.3V 3.3V power input

Jo-11 GPIO =nSPI_EN SPI enable input

J9-12 SPCK SPI clock input

J6-1 EGND Ground

J6-2 EGND Ground

J6-3 EGND Ground

J8-1 GPIO = WAKE_IN WAKE input

J8-2 GPIO = INH INH, indicates all ports are on
sleep mode

J8-3 RXD1 RMII data 1 output

J8-4 RXDO RMII data 0 output

J8-5 RXER RMII error input

J8-6 CRS_DV RMII Carrier Sense/Receive
Data Valid

J8-7 MDC MIIM clock

J8-8 MDIO MIIM data

J8-9 nINT Interrupt output, active low

J8-10 nRST Reset input, active low

J8-11 N-u Not used

J8-12 N-u Not used

© 2021 Microchip Technology Inc.
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Appendix A. Schematics

A.1  INTRODUCTION
This appendix shows the EVB-LAN9370 Evaluation Board schematics.

© 2021 Microchip Technology Inc. DS50003123A-page 21
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\ EVB-LAN9370

EVALUATION BOARD

MICROCHIP USER’S GUIDE
Appendix B. Bill of Materials

B.1 INTRODUCTION
This appendix contains the EVB-LAN9370 Evaluation Board Bill of Materials (BOM).
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