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Preface

INTRODUCTION

This chapter contains general information that will be useful to know before using 
EVB-KSZ9897. Items discussed in this chapter include:

• Document Layout

• Conventions Used in this Guide

• The Microchip Web Site

• Development Systems Customer Change Notification Service

• Customer Support

• Document Revision History

DOCUMENT LAYOUT

This document describes how to use the EVB-KSZ9897 as a development tool for the 
Microchip EVB-KSZ9897 gigabit Ethernet switch. The manual layout is as follows:

• Chapter 1. “Overview” – Shows a brief description of the EVB-KSZ9897.

• Chapter 2. “Board Details & Configuration” – Includes details and instructions 
for using the EVB-KSZ9897.

• Appendix A. “EVB-KSZ9897 Evaluation Board” – This appendix shows the 
EVB-KSZ9897.

• Appendix B. “EVB-KSZ9897 Evaluation Board Schematics” – This appendix 
shows the EVB-KSZ9897 schematics.

• Appendix C. “Bill of Materials (BOM)” – This appendix includes the 
EVB-KSZ9897 Bill of Materials (BOM).

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.
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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 ...is the only compiler...

Initial caps A window the Output window

A dialog the Settings dialog

A menu selection select Enable Programmer

Quotes A field name in a window or 
dialog

“Save project before build”

Underlined, italic text with 
right angle bracket

A menu path File>Save

Bold characters A dialog button Click OK

A tab Click the Power tab

N‘Rnnnn A number in verilog format, 
where N is the total number of 
digits, R is the radix and n is 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 mcc18 [options] file 
[options]

Curly brackets and pipe 
character: { | }

Choice of mutually exclusive 
arguments; an OR selection

errorlevel {0|1}

Ellipses... Replaces repeated text var_name [, 
var_name...]

Represents code supplied by 
user

void main (void)
{ ...
}
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THE MICROCHIP WEB SITE

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

• 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 MPLAB C 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 
debuggers. 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 nonproduction development programmers such as PICSTART Plus and 
PIC-kit 2 and 3.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:

• Distributor or Representative

• Local Sales Office

• Field Application Engineer (FAE)

• Technical Support
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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

Revision A (March 2017)

• Initial Release of this Document.
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Chapter 1.  Overview

1.1 INTRODUCTION

The EVB-KSZ9897 evaluation board features three Gigabit Ethernet products, 
KSZ9897R, KSZ9031RNX and LAN7801. The KSZ9897R is a seven-port managed 
gigabit Ethernet switch. It has five 10BASE-Te/100BASE-TX/1000BASE-T physical 
layer transceivers (PHYs) and associated MAC units, and two MAC ports with individ-
ually configurable RGMII/MII/RMII interfaces. These two ports can be used for direct 
connection to a host Microprocessor or Microcontroller, another Ethernet switch or an 
Ethernet PHY.

KSZ9031 is a single chip 10/100/1000 Mbps IEEE 802.3 compliant Ethernet PHY. This 
demonstration board features the RGMII variant, KSZ9031RNX, of the KSZ9031 fam-
ily. This feature-rich device offers diagnostic features, such as, LinkMD®, Parametric 
NAND tree and loopback functions to facilitate system bring-up and debugging in prod-
uct testing and deployment. The on-chip termination resistors for the four differential 
pairs reduce the total board cost. 

LAN7801 is a USB 3.1 to 10/100/1000 Gigabit Ethernet bridge with integrated OTP and 
EEPROM controller. The internal USB controller and USB PHY are compliant with the 
USB 3.1 Gen 1 SuperSpeed standard that implements Control, Interrupt, Bulk-in, and 
Bulk-out USB Endpoints. The Ethernet controller is compliant with the IEEE 802.3, 
IEEE 802.3u, IEEE 802.3ab, and 802.3az (Energy Efficient Ethernet) standards. The 
device provides multiple power management features, including Energy Efficient Ether-
net (IEEE 802.3az), support for Microsoft's Always On Always Connected (AOAC), and 
“Magic Packet”, “Wake On LAN”, and “Link Status Change” wake events.

An external clock, DSC400, is used on this board to provide very low jitter clock pulses 
to the KSZ9897, LAN7801 and KSZ9031 Gigabit Ethernet controllers. The DSC400 is 
a four output crystal-less™ clock generator. It utilizes MEMS technology to provide 
excellent jitter and stability while providing excellent shock and vibration immunity. The 
device outputs wide frequency range of 2.3 MHz to 460 MHz with high noise rejection 
of -50 dbC. The DSC400 provides two independent select lines for choosing between 
two sets of pre-configured frequencies per bank. It also has two Output Enable pins to 
allow for enabling and disabling outputs.

On this board, the KSZ9897R Ethernet switch's five ports, 1 through 5, are connected 
directly to RJ45 Ethernet jacks with integrated magnetics which are available to use 
with any Ethernet devices. The rest of the two MAC ports are configured as RGMII 
interfaces. Port 6 is connected to a KSZ9031 Gigabit Ethernet PHY and an RJ45 Ether-
net jack with integrated magnetics and port 7 is connected to a LAN7801 USB-to-Ether-
net bridge and a USB connector.

The scope of this document is to describe the EVB-KSZ9897 evaluation board setup, 
which includes RGMII, SPI and I2C interface and corresponding jumper configurations. 
A simplified block diagram of the board is shown in Figure 1-1.
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FIGURE 1-1: KSZ9897 BLOCK DIAGRAM 

1.2 REFERENCES

Concepts and material available in the following documents will be helpful when read-
ing this document. Visit www.microchip.com for the latest documentation.

• KSZ9897R Data Sheet

• KSZ9031RNX Data Sheet

• LAN7801 Data Sheet

• EVB-KSZ9897 Schematic

• DSC400 Data Sheet

1.3 TERMS AND ABBREVIATIONS

EVB - Evaluation Board

MII - Media Independent Interface

MIIM - Media Independent Interface Management, also known as MDIO/MDC

RGMII - Reduced Gigabit Media Independent Interface

I2C - Inter Integrated Circuit

SPI - Serial Protocol Interface

PHY - Physical Transceiver
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Chapter 2.  Board Details & Configuration

This section includes sub-sections on the following KSZ9897 details:

• Power

• Resets

• Clock

• Configuration

• Mechanicals

2.1 POWER

2.1.1 +5V Power

A 5V/2A power supply should be connected to J7 on the board. The SW2 switch must 
be in the ON position to power the board. The F1 fuse is provided on the board for the 
over voltage protection.

2.2 RESETS

2.2.1 Power-on Reset

There are three jumpers, J15, J21 and J23, available for configuring the various reset 
options for the chips. Unless experimentation with reset is required, it is suggested to 
use the default configurations highlighted in bold text in the tables below. With these 
default settings, pressing the SW1 reset button will reset all three devices (KSZ9897, 
KSZ9031 and LAN7801). By changing the jumpers, the effect of SW1 can be limited to 
a subset of the three devices. 

2.3 CLOCK

The evaluation board utilizes an external clock, DSC400, which provides 25 MHz 
25 ppm clock to the KSZ9897, LAN7801 and KSZ9031. It also provides 125 MHz to the 
LAN7801.
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2.4 CONFIGURATION

The following sub-sections describe the various board features and configuration set-
tings. A top view of the KSZ9897 is shown in Figure 2-1.

FIGURE 2-1: KSZ9897 TOP VIEW WITH CALLOUTS 
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2.4.1 Switch Settings

SW4 is an eight-position switch which controls many of the KSZ9897 configuration 
strap options. The KSZ9897 samples these signals at the rising edge of RESET_N to 
determine some internal settings. Following reset, the configuration of these switches 
is irrelevant. For initial bring-up, leave most switches in the OFF/OPEN position.

2.4.1.1 KSZ9897 MANAGEMENT INTERFACE MODE

The management interface can be configured to be SPI, I2C or MIIM (a.k.a. 
MDC/MDIO). This is controlled by switches 1 and 7 of SW4.

Table 2-1 details the switch configuration for the management interface mode.

2.4.1.2 OTHER SWITCH SETTINGS

Please refer the device data sheet for the detailed configuration strap settings.

2.4.2 Jumper Settings

Table 2-2, Table 2-3 and Table 2-4 describe the jumper settings. The preferred config-
uration is shown in bold text.

TABLE 2-1: MANAGEMENT INTERFACE MODE

SW4.7 (LED4_1) SW4.1(LED3_1) Mode

On On MDIO

On Off I2C

Off Don’t Care SPI

TABLE 2-2: TWO-PIN JUMPERS
Jumper Label Description Open Closed

J16 P6 100 Mbps KSZ9897 Port 6 RGMII speed configu-
ration strap setting. The setting of this 
jumper takes effect only after reset. This 
setting must match the actual link 
speed of port 6.
The KSZ9897 port 6 speed can also be 
set via the SPI or I2C interface by writ-
ing to registers 0x6300 (bit 4) and 
0x6301 (bit 6). See the data sheet for 
details. This method is required when 
the port 6 link speed is 10 Mbps.

1000 Mbps 100 Mbps

J18 IBA Enable Enable KSZ9897 In-Band-Manage-
ment (IBA) (Configuration strap)

Disabled 
(Default)

Enabled

J28 EEPROM CS Enable external EEPROM for LAN7801 Disabled Enabled

TABLE 2-3: THREE-PIN JUMPERS
Jumper Label Description Jumper 1-2 Jumper 2-3

J6 PWR SEL Board power source: 5V barrel 
connector or USB

Power from 
barrel jack

USB powered 
(not recom-
mended)

J8 VDET SEL LAN7801 USB Vbus detect Board +3.3V Vbus from 
USB connec-
tor (Default)

J11 PME Mode 
SEL

LAN7801 PME Mode input pin High 
(Default)

Low
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2.4.3 SPI, I2C and MIIM Management

External access to the KSZ9031 MIIM bus is available via header J17 as outlined in the 
table above. External access to the KSZ9897 (either SPI, I2C or MIIM) is available via 
header J22 as outlined in Table 2-4. If both connections are needed simultaneously, it 
will be necessary to remove resistor R95. Please visit Table 2-5 and Table 2-6 for I2C 
and SPI connections.

J21 LAN7801 
RESET SEL

LAN7801 Reset input source Master SW1 
& RC Circuit 
(Default)

Alternate RC 
circuit

J23 KSZ9897 
RESET SEL

KSZ9031 Reset input source Master SW1 & 
RC circuit

LAN7801 
Reset output 
(Default)

J24 KSZ9897 
MDIO enable

Install these jumpers to allow the KSZ9897 MIIM interface 
(together with the KSZ9031 MIIM interface) to be accessible from 
the LAN7801 or from J17. If the KSZ9897 management port is con-
figured for SPI or I2C, do not install these jumpers.

J25 KSZ9897 
MDC enable

TABLE 2-4: MULTI-PIN HEADERS

Jumper Label Description Configuration

J15 KSZ9031 RESET 
SEL

KSZ9031 Reset input 
source 3x2 header

Install a jumper on one of the 
three pairs only:
1-2: LAN7801 Reset output 
(Default)
3-4: Master SW1 & RC circuit
5-6: Alternate RC circuit

J17 MDIO/MDC ISO KSZ9031 MIIM 
(MDC/MDIO) external 
access and jumpers 4hx2 
header

Install jumpers 3-4 and 5-6 to 
access the KSZ9031 MIIM bus 
from the LAN7801. (Not cur-
rently available)
For external access to KSZ9031 
MIIM bus, install only jumper 
2-4, and use pins 1,3,5 and 7 
for external connection.

J14 GPIO LAN7801 GPIO pins 8x1 
header

Provides access to the GPIO 
pins of the LAN7801. No jump-
ers.

J22 AARDVARK KSZ9897 SPI/I2C header 
for external access 5x2 
header

Supports Aardvark (TTP100005 
- Total Phase Aardvark I2C/SPI 
Host Adapter) and Cheetah 
(TTP100004 - Total Phase 
Cheetah SPI Host Adapter) 
from Totalphase.

TABLE 2-5: I2C

I2C Signal Connector Pin

SDA J22.3 and/or J22.8

SCL J22.7 (R126 not currently installed)

GND J22.2 and/or J22.10

TABLE 2-3: THREE-PIN JUMPERS (CONTINUED)
Jumper Label Description Jumper 1-2 Jumper 2-3
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FIGURE 2-2: SPI/AARDVARK HEADER

TABLE 2-6: SPI

SPI Signal Connector Pin

MISO J22.5

MOSI J22.8

SCK J22.7

SS J22.9

GND J22.2 and/or J22.10

Note: Communication formats and register details are provided in the device data 
sheets. Note that SPI or I2C provide access to all KSZ9897 registers, but 
MIIM does not. It only provides access to the PHY registers of the switch.
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2.5 USING THE EVB-KSZ9897

The EVB-KSZ9897 board can be used to connect up to 7 Ethernet devices using 6 
Ethernet ports and 1 USB port.

For example, connect a PC (PC1) on port 1 and another PC (PC2) to port 2. Configure 
both PCs for STATIC IP address using the Ethernet interface’s properties windows. 
Then, run a simple PING command to test communication between the two PCs. 
Lastly, connect PC2 to the USB port, port 7, on the board.

A user can access the KSZ9897 switch's internal registers by connecting Aardvark 
I2C/SPI host adapter to jumper 22. The adapter is available to purchase from 
MicrochipDirect.com web site (part number TTP100005).

2.6 MECHANICALS

FIGURE 2-3: KSZ9897 MECHANICAL DIMENSIONS 
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Appendix A. EVB-KSZ9897 Evaluation Board

A.1 INTRODUCTION

This appendix shows the EVB-KSZ9897 Evaluation Board.

FIGURE A-1: EVB-KSZ9897 EVALUATION BOARD
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NOTES:
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EVB-KSZ9897
EVALUATION BOARD

USER’S GUIDE

Appendix B. EVB-KSZ9897 Evaluation Board Schematics

B.1 INTRODUCTION

This appendix shows the EVB-KSZ9897 Evaluation Board Schematics.
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USER’S GUIDE

Appendix C. Bill of Materials (BOM)

C.1 INTRODUCTION

This appendix includes the EVB-KSZ9897 Evaluation Board Bill of Materials (BOM).
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