N

MICROCHIP

DM160237

Serial Memory I2C
Evaluation Kit User’s Guide

OOOOOOOOOO



Note the following details of the code protection feature on Microchip devices:

Microchip products meet the specifications contained in their particular Microchip Data Sheet.
Microchip believes that its family of products is secure when used in the intended manner and under normal conditions.

There are dishonest and possibly illegal methods being used in attempts to breach the code protection features of the Microchip
devices. We believe that these methods require using the Microchip products in a manner outside the operating specifications
contained in Microchip's Data Sheets. Attempts to breach these code protection features, most likely, cannot be accomplished
without violating Microchip's intellectual property rights.

Microchip is willing to work with any customer who is concerned about the integrity of its code.

Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code protection does not
mean that we are guaranteeing the product is "unbreakable." Code protection is constantly evolving. We at Microchip are
committed to continuously improving the code protection features of our products. Attempts to break Microchip's code protection
feature may be a violation of the Digital Millennium Copyright Act. If such acts allow unauthorized access to your software or

other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication is provided for the sole
purpose of designing with and using Microchip products. Infor-
mation regarding device applications and the like is provided
only for your convenience and may be superseded by updates.
It is your responsibility to ensure that your application meets
with your specifications.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS".
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED,
WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTIES OF NON-
INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A
PARTICULAR PURPOSE OR WARRANTIES RELATED TO
ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDI-
RECT, SPECIAL, PUNITIVE, INCIDENTAL OR CONSEQUEN-
TIAL LOSS, DAMAGE, COST OR EXPENSE OF ANY KIND
WHATSOEVER RELATED TO THE INFORMATION OR ITS
USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES
ARE FORESEEABLE. TO THE FULLEST EXTENT
ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON
ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION
OR ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF
ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP
FOR THE INFORMATION. Use of Microchip devices in life sup-
port and/or safety applications is entirely at the buyer's risk, and
the buyer agrees to defend, indemnify and hold harmless
Microchip from any and all damages, claims, suits, or expenses
resulting from such use. No licenses are conveyed, implicitly or
otherwise, under any Microchip intellectual property rights
unless otherwise stated.

For information regarding Microchip’s Quality Management Systems,

please visit www.microchip.com/quality.
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Preface

NOTICE TO CUSTOMERS

of the document.

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 website
(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
“DSXXXXXXXXA”, where “XXXXXXXX” is the document number and “A” is the revision level

For the most up-to-date information on development tools, see the MPLAB® X 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
DM160237 Serial Memory I2C Evaluation Kit. Items discussed in this chapter include:

* Document Layout

+ Conventions Used in This Guide
* Recommended Reading

* The Microchip Website

» Customer Support

* Revision History

DOCUMENT LAYOUT

This document describes how to use the DM160237 Serial Memory I2C Evaluation Kit
as a tool to demonstrate the best-in-class features, functionality and low-power
operation of Microchip’s I2C Serial EEPROM devices.

The document is organized as follows:

e Chapter 1.
e Chapter 2.
e Chapter 3.
* Chapter 4.
e Chapter 5.

“Product Overview”

“Installation and Operation”
“Graphical User Interface (GUI)”
“USB Base Board Firmware Update”
“Troubleshooting Guide”

* Appendix A. “Schematics”
¢ Appendix B. “Bill of Materials (BOM)”

© 2021 Microchip Technology Inc.
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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® X IDE User’s Guide

Emphasized text

...Iis the only compiler...

dialog

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 “Save project before build”

Underlined, Italic text with A menu path Eile>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’

ltalic 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)

{
}

DS20006495A-page 6
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RECOMMENDED READING

This user’s guide describes how to use the DM160237 Serial Memory I2C Evaluation
Kit. The following documents are available and recommended as supplemental
reference resources.

« Serial Memory I°C Quick Start Guide — “Serial Memory PC Evaluation Kit
Quick Start Guide” (DS20005844) — This quick start guide provides a brief
overview on the DM160237 Evaluation Kit's functionalities, features and
capabilities.

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.
Accessible by using your favorite Internet browser, the website 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 website 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.

© 2021 Microchip Technology Inc. DS20006495A-page 7
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* MPLAB IDE — The latest information on Microchip MPLAB X IDE, the Windows®
Integrated Development Environment for development systems tools. This list is
focused on the MPLAB X IDE, MPLAB X 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
PICkit 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

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 website at:
http://www.microchip.com/support.

REVISION HISTORY
Revision A (02/2021)

« Initial release of this document.

DS20006495A-page 8 © 2021 Microchip Technology Inc.
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Chapter 1. Product Overview

1.1 INTRODUCTION

Microchip Technology’s DM160237 Serial Memory I°C Evaluation Kit allows the user
to read, write and verify Microchip’s Serial EEPROM devices using the 12C bus
protocol.

This chapter introduces the DM160237 Serial Memory I°C Evaluation Kit and provides
an overview of its features. Topics covered include:

« DM160237 Evaluation Kit Overview
« DM160237 Evaluation Kit Contents
* Operational Requirements

1.2 DM160237 EVALUATION KIT OVERVIEW

The Serial Memory 12C Evaluation Kit (DM160237) is an easy-to-use interactive user
tool that demonstrates the best-in-class features, functionality and low-power

operation of Microchip 12C Serial EEPROM devices. The included Graphical User
Interface (GUI) makes it easy for engineers and developers to configure and evaluate

I2C Serial EEPROMS, shortening the overall development time needed to bring new
designs from prototype to production.

1.3 EVALUATION KIT CONTENTS

The Serial Memory I2C Evaluation Kit includes the following:
« 12C Socket Board (02-10727) (Figure 1-1)

» USB Base Board (02-10682) (Figure 1-2)

* Various loose Microchip I2C Serial EEPROM devices

* Important Information Sheet

FIGURE 1-1: I’C SOCKET BOARD (02-10727)
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FIGURE 1-2: USB BASE BOARD (02-10682)
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The 1°C Socket Board also includes mikroBUS™ headers that allow the user to further
develop applications by using the Socket Board with Microchip's extensive Develop-
ment Tool offering. The Vcc for the mikroBUS™ operation can be selected by the user
by changing jumper on header J3 to select either 3.3V or 5.0V.

Note: By default the board is shipped with 3.3V selected by jumper installed in
header J3 as shown in Figure 1-1.

1.4 OPERATIONAL REQUIREMENTS
For the Serial Memory I2C Evaluation Kit to function properly, the following hardware
and software requirements must be met:

* PC compatible system

* An available USB port on PC

* Atleast 25.3 MB of free disk space

+ Windows® 7 or higher operating systems(")

Note 1: Testing has been performed on a 64-bit Windows® 10 operating system.

DS20006495A-page 10 © 2021 Microchip Technology Inc.
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Chapter 2. Installation and Operation

21 INTRODUCTION

Setup for the Serial Memory I2C Evaluation Kit is straightforward. To start, the 12Cc
Graphical User Interface (GUI) will need to be downloaded and installed on the user's
PC. Note that the USB Base Board driver is also installed during the GUI installation
process. Once installed, the user should perform a simple hardware setup sequence.
Once completed, simply plug in the USB Base Board to an available USB port on the

user’s PC and launch the I2C GUI.

Read the DM160237 Serial Memory I2C Evaluation Kit User’s Guide (this
document) fully before proceeding to evaluation kit setup.

2.2 INSTALLING THE GRAPHICAL USER INTERFACE (GUI)

The following steps are needed to successfully install the GUI software:

Note: Ifan earlier version of the DM160237 I2C Evaluation Kit GUI was previously
installed, it is recommended to uninstall the previous version before install-
ing the new version. This will ensure robust GUI operation.

1. Go to http://www.microchip.com/DM160237 to download the GUI software.

2. Navigate to Documentation and Software and select the DM160237 IC Evalua-
tion Kit GUI software.

3. Download and open the setup file:
DM160237 x.x.x_setup.exe, Where x.x. x indicates the GUI version.

4. |If the Open File — Security Warning pops up, press the Run button.

Note: If prompted, allow the program to make changes to your PC. I

5. Select the Installation Destination Location from the GUI. Press the Next button
when ready (Figure 2-1). The default Destination Location is:

C:\Program Files (x86)\Microchip\Serial Memory Evaluation
Kits\12¢

Note: When referring to location of files on the user’s PC, this document is assum-
ing that the default installation was used when the GUI was installed.
If the default installation is not used, it is the user’s responsibility to deter-
mine the reference file location.

© 2021 Microchip Technology Inc. DS20006495A-page 11
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FIGURE 2-1: GUI INSTALLATION LOCATION

Setup X
Select Destination Location H
Where should I2C Evaluation Kit 1.4.7 be installed? @

Setup will install 12C Evaluation Kit 1.4.7 into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

| :\Program Files (x86) Microchip\Serial Memory Evaluation Kits\[2C | Browse...

At least 25.3 MB of free disk space is required. |_Next button

Ac/

ancel

6. The next step is to select the Start Menu folder. By default, the setup will create
a Start Menu folder named Microchip (if one is not already present on the user’s
PC). Press the Next button when ready to continue (Figure 2-2).

FIGURE 2-2: GUI START MENU FOLDER

Setup X
Select Start Menu Folder H
Where should Setup place the program's shortcuts? (,i

J Setup will create the program's shortcuts in the following Start Menu folder.
e

To continue, dick Next. If you would like to select a different folder, dick Browse.

Im Browse...

Next button

< Back | Next = | Cancel

7. Once the Destination location and the Start Menu folder have been selected, the
setup will prompt the user if they are ready to install the software. Press the
Install button when ready (Figure 2-3) and, once complete, the installation will
then install the FLIP software.

DS20006495A-page 12 © 2021 Microchip Technology Inc.
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FIGURE 2-3: GUI READY TO INSTALL

Setup
Ready to Install

Setup is now ready to begin installing I2C Evaluation Kit 1.4.7 on your computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

&

Destination location:
C:\Program Files (x86)Microchip\Serial Memory Evaluation Kits\12C

Start Menu folder:
Microchip

<ack

Cancel

X

Install
L —button

© 2021 Microchip Technology Inc.

DS20006495A-page 13



DM160237 Serial Memory 12C Evaluation Kit User’s Guide

2.3 FLEXIBLE IN-SYSTEM PROGRAMMING (FLIP) SOFTWARE

The Microchip Technology Serial Memory Evaluation Kits have a built-in ability to
update the USB Base Board using a sequence of steps, along with using the Atmel
FLexible In-system Programming (FLIP) software.

The following steps are needed to successfully install the FLIP Software Utility:

1. If Java Runtime is already installed or a newer version is already installed, the
setup will automatically start and you may skip to Step 7. If no Java Runtime or
an older version is present on the user’s PC, when prompted, press the Install
button to start the Java Runtime installation.

Note: If prompted, allow the program to make changes to your PC.

FIGURE 2-4: JAVA RUNTIME ENVIRONMENT SETUP

# Application Setup - X

Java Runtime Environment o
Installation ‘« Fl )

Mo Java Runtime Environment could be found on your computer.

Click Install to start the installation of JRE 1.5.0.

Install
button

: Install 4

2. Allow the program to setup the Java Runtime. When prompted, select “Typical
setup” and press the Accept button to accept the License Agreement.

Note: For this example, the “Typical setup” was used. If the user selects a “Cus-
tom setup’, itis the user’s responsibility to ensure the FLIP Software Utility
is installed correctly.

DS20006495A-page 14 © 2021 Microchip Technology Inc.
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FIGURE 2-5: JAVA RUNTIME TYPICAL SETUP

fir J2SE Runtime Environment 5.0 Update 11 - License

License Agreement

Please read the following license agreement carefully.

Sun Microsystems, Inc. Binary Code License Agreement ~
for the JAVA 2 PLATFORM STANDARD EDITION RUNTIME ENVIRONMENT 5.0

SUN MICROSYSTEMS, INC. ("SUN") IS WILLING TO LICENSE THE SOFTWARE IDENTIFIED

BELOW TO YOU ONLY UPON THE CONDITION THAT YOU ACCEPT ALL OF THE TERMS
CONTAINED IN THIS BINARY CODE LICENSE AGREEMENT AND SUPPLEMENTAL LICENSE

TERMS (COLLECTIVELY "AGREEMENT"). PLEASE READ THE AGREEMENT CAREFULLY. BY
Setup DOWNLOADING OR INSTALLING THIS SOFTWARE, YOU ACCEPT THE TERMS OF THE

button AGREEMENT. INDICATE ACCEPTANCE BY SELECTING THE "ACCEPT" BUTTON AT THE

BOTTOM OF THE AGREEMENT. IF YOU ARE NOT WILLING TO BE BOUND BY ALL THE TERMS, w

@h’pical setup - All recommended features will be installed.
(O Custom setup - Specify the features to install. For advanced users.

InstaliShield

| Dedine ‘ Accept >

Accept button/

3. Letthe program setup the Java Runtime. A progress or status bar is included to
show the overall progress of the installation. Once completed, press the Finish
button to complete the Java Runtime installation.

FIGURE 2-6: JAVA RUNTIME COMPLETION

i E Runtime Environment 5.0 Update 11 - Complete bee
Installation Completed

The Install Wizard has successfully installed 125E Runtime
Environment 5.0 Update 11. Click Finish to exit the wizard.

Finish button

o ]a

4. Once the Java Runtime is installed, the FLIP 3.4.7 Setup Wizard is automatically
started. Once ready, click the Next button to continue.

© 2021 Microchip Technology Inc. DS20006495A-page 15
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FIGURE 2-7:

FLIP SETUP WIZARD

& Flip 3.4.7 Setup

AIMEL

= X
Welcome to the Flip 3.4.7 Setup
Wizard
This wizard will guide you through the installation of Flip
3.4.7.
It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.
Click Mext to continue.
Next
// button

5. Read the License Agreement. When finished, accept the terms in the License
Agreement by checking the box and press the Next button to continue.

FIGURE 2-8:

FLIP LICENSE AGREEMENT

“l accept”
checkbox

T~

& Flip 3.4.7 Setup
License Agreement o

Please review the license terms before installing Flip 3.4.7. e

Press Page Down to see the rest of the agreement.

SOFTWARE LICENSE AGREEMENT

Important- Read carefully

This is a legally binding agreement between Atmel Corporation, induding its
subsidiaries and affiliates ("Atmel”) and You ("You™). In return for acquiring
a license to use the Software and related documentation and hardware
peripherals ("Software”), You agree to the following terms and conditions.
v

If you accept the terms of the agreement, dick the check box below. You must accept the
agreement to install Flip 3.4.7. Click Next to continue.

@ accept the terms in the License Agreement

Cancel

=l

Next button

6. Next, select the installation location. The default installation location is set to

C:\Program Files

(x86) \Atmel\Flip 3.4.7 (3.4.7 indicates the ver-

sion). It is recommended that the default installation location is used. Once the
installation location has been selected, press the Next button.

DS20006495A-page 16
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FIGURE 2-9: FLIP INSTALLATION LOCATION
& Flip 3.4.7 Setup = X
Choose Install Location P
Choose the folder in which to install Flip 3.4.7. Q

Setup will install Flip 3.4.7 in the following folder. To install in a different folder, dick Browse
and select another folder. Click Next to continue.

Destination Folder

| C:\Program Files (x86)\Atmel\Flip 3.4. Browse...
Space required: 17.1MB Next
Space available: 32.1GB button
< Back | Next > | 4

7. Choose a Start Menu folder. By default, the Start Menu folder is set to Flip 3.4.7,
where 3.4.7 indicates the FLIP version. It is recommended that the default Start
Menu folder is used. Once ready, press the Install button to continue.

FIGURE 2-10: FLIP START MENU FOLDER
& Flip 3.4.7 Setup — X
Choose Start Menu Folder ™
Choose a Start Menu folder for the Flip 3.4.7 shortcuts. 4 ‘

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder.

Eioz27

Install
button

Cancel

8. Let the program setup the FLIP Software Utility. A progress or status bar is
included to show the overall progress of the installation. Click the Next button
during the installation progress, if prompted. Once completed, press the Finish
button to complete the FLIP Software Utility installation.
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FIGURE 2-11: FLIP SOFTWARE UTILITY COMPLETE

& Flip 3.4.7 Setup —

AIMEL Completing the Flip 3.4.7 Setup

Flip 3.4.7 has been installed on your computer.

Click Finish to dose this wizard.

Show Readme

Finish

— button

9. Letthe program setup the 12C GUI. A progress or status bar is included to show
the overall progress of the installation. Once completed, press the Finish button
to complete the I2C GUI installation and restart the computer (Figure 2-12).

FIGURE 2-12: GUI INSTALLATION COMPLETE

Setup

Completing the 12C Evaluation Kit
1.4.7 Setup Wizard

To complete the installation of 12C Evaluation Kit 1.4.7, Setup
must restart your computer. Would you like to restart now?

(®)¥fes, restart the computer now:

()Mo, T will restart the computer later

Finish

//bUtton
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2.4 EVALUATION KIT SETUP PROCEDURE

In order to start using the evaluation kit, simply plug the I2C Socket Board into the
USB Base Board using the H1 and J1 headers. See Figure 2-13 for illustration.

FIGURE 2-13: USB BASE BOARD AND I>C SOCKET BOARD

Once both boards are connected, verify that there is a device correctly installed in the
SOIC socket on the I1°C Socket Board, making sure to note that the Pin 1 indicator on
the PCB matches the Pin 1 indicator on the I°C device. To ensure robust GUI and hard-
ware operation, it is recommended that when installing a device, the USB Base Board
be disconnected from the user's PC. Figure 2-14 illustrates an 1°C device that is prop-
erly seated in the SOIC socket and highlights the pin 1 indicator on the PCB.

Note: Due to the small size of the 8-lead SOIC package, itis recommended to use
tweezers in order to properly install the device into the I2C Socket Board
socket.

FIGURE 2-14: IC DEVICE IN SOIC SOCKET

Pin 1 Indicators

Once a device is installed in the SOIC socket, the user can then plug the USB Base
Board into one of their computer's USB ports. Once the USB Base Board enumerates
on the user’s PC, open the GUI by selecting either the desktop icon (IZC GUI) or navi-
gating to the Start Menu folder that was created when the DM160237 I2C Evaluation
Kit GUI software was installed.
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: DM160237 SERIAL MEMORY I2C
EVALUATION KIT
MICROCHIP USER’S GUIDE

Chapter 3. Graphical User Interface (GUI)

3.1 INTRODUCTION

The Serial Memory I2C Evaluation Kit includes a Graphical User Interface (GUI) which
is used as an interface between the user’s PC and the evaluation kit hardware. The GUI
allows the user to easily interact with the I2C Serial EEPROM using built-in read and
write features. The GUI also highlights the value-added features of the installed
supported device. In the subsequent sections, the GUI features and functions are
explained in detail to help the user to interact with the installed 12C Serial EEPROM.

The GUI detects the USB Base Board firmware version and determines whether it is
compatible with that GUI version. If the GUI determines the USB Base Board firmware
is incompatible, the GUI will try to update the firmware using a sequence of on-screen
steps. Alternatively, this process can be done manually by the user if he or she
chooses. Refer to the Chapter 4. “USB Base Board Firmware Update” for details on
the firmware update process. If the GUI version is earlier than the USB Base Board,
download the latest version of the GUI (refer to Section 2.2 “Installing the Graphical
User Interface (GUI)” for additional information).

FIGURE 3-1: GRAPHICAL USER INTERFACE

& Microchip 12C EEPROM GUI v1.47 - ] - %

“Gueybeice” ¢\\ MicRoCHIP

@ SELECT NEW DEVICE
O CURRENT DEVICE

SYSTEM STATUS
EVALUATION KIT PART NUMBER _DM160237

FIRMWARE VERSION
SOCKET BOARD TEMPERATURE
DEVICE IN SOCKET

EVALUATION KIT PROTOCOL

SOCKET BOARD SN #

SAVE - DEVICE CONDITIONS

PROGRAM 2 T :: W i E F SUPPLY VOLTAGE (VCC):
REFRESH F e 3 3 E F I (T T

FREQUENCY (SCL):

400 kHz
DEVICE STATUS
8A21987504100090
SERIAL NUMBER 00A3001F93

SECURITY REGIST!

MAC/EUI ADDRESS
DEVICE ADDRESS

MANUFACTURER LD, REGISTER ~_00DOCS
SECURITY REGISTER LOCKSTATE ~_UNLOCKED
WRITE PROTECT REGISTER NA

GO TO ADDRESS SUPPORT
HARDWARE ADDRESS REGISTER _N/A.

LI yNa e Rte Ml ' cAR (OG I EXPORT LOG DEVICE SPECIFICATION CONFIG. REGISTER LOCKSTATE _UNLOCKED
HARDWARE WRITE PROTECTPIN _ENABLED
W VOUAGERANGE  1aVtessv

S 2 el PERMANENT SWP LZY
16013663 SECURITY REGISTER LOCK STATE ™ MAX FREQUENCY

B W GORiENT REVERSIBLE SWP. N/A
'DEVICE ADDRESS
= READ PAGE ADDRESS (RPA)
W READ CURRENT

16013741

ANUFACTURER IDENTIFICATION REGISTER READ WORD ADDRESS
W STANDEY CURRENT

0000c8 'DATA INPUT B R e — SET DEVICE FEATURES

v o T [ SOFTWARE WRITE PROTECTION.
HARDWARE ADDRESS ReGiSTER 1 [IETSEVECro
SECURITY REGISTER LOCK STATE |
HARDWARE WRITE PROTECT PIN
PERMANENT SWP [ v
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3.2 MAIN TITLE BAR

The title bar displays the GUI version and the USB Base Board connection status.
Figure 3-2, shown below, illustrates a GUI version of 1.4.7.

FIGURE 3-2: TITLE BAR

& Microchip 12C EEPROM GUI w1.4.7 - USB Base Board Connected

3.3 QUERY DEVICE

The GUI will perform an auto-query when the GUI is launched or when the USB Base
Board is initially connected to the PC. Afterwards, the user can initiate a device query
at any time with the QUERY DEVICE button (Figure 3-3). There are two different que-
ries that the user can perform, “SELECT NEW DEVICE” or “CURRENT DEVICE”. The
difference between the two is the SELECT NEW DEVICE Query will allow the user to
select a new device. The Device Query determines the client address of the installed
device by sending all eight possible client address combinations until the device
acknowledges. Querying the device will populate or repopulate the GUI with the con-
tent read from the installed device.

FIGURE 3-3: QUERY DEVICE

“Query Device . ¢Vy MICROCHIP

Query Device button @ SELECT NEW DEVICE
O CURRENT DEVICE

FIGURE 3-4: DEVICE QUERY PROGRESS BAR

QUERYING DEVICE ‘wy Status Bar

Kit Detection: DM160237

3.4 SYSTEM STATUS

The System Status pane is populated with information related to the evaluation kit
hardware. These include the “EVALUATION KIT PART NUMBER”, “FIRMWARE
REVISION”, “SOCKET BOARD TEMPERATURE,” the installed supported device or
“DEVICE IN SOCKET”, the “EVALUATION KIT PROTOCOL” and the “SOCKET
BOARD SN #” (serial number).

FIGURE 3-5: SYSTEM STATUS PANE

SYSTEM STATUS
EVALUATION KIT PART NUMBER _DM160237

FIRMWARE VERSION 14.6

SOCKET BOARD TEMPERATURE 31 (0
DEVICE IN SOCKET 24C5512

EVALUATION KIT PROTOCOL I*C (2-wire) Interface

4416051032510821
SOCKET BOARD SN # T08CA021A0810000
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341 Evaluation Kit Part Number
This displays the evaluation kit part number, DM160237.

3.4.2 Firmware Revision

This is the version of the firmware programmed in the USB Base Board.

3.4.3 Socket Board Temperature

This is the temperature of the socket board (in degrees Celsius) by reading the tem-
perature from the AT30TSE752A located on the I2C Socket Board. Note that the tem-
perature is only read during a Device Query (see Section 3.3 “Query Device”) and
the value is not continuously updated.

3.44 Device in Socket

The GUI identifies the installed supported device that was selected by user.

3.4.5 Evaluation Kit Protocol

Identifies the communication protocol used by the evaluation kit's socket board.

3.4.6 Socket Board SN #

The 12C Socket Board serial number is retrieved from the AT24CS02 serialized Serial
EEPROM located on the 1°C Socket Board. Every I2C Socket Board will have its own
unique serial number.

3.5 DEVICE CONDITIONS

The Device Conditions pane (Figure 3-6) allows the user to set the supply voltage to
the I2C Socket Board and the communication speed or frequency of the 12C (two-wire)
protocol.

FIGURE 3-6: DEVICE CONDITIONS PANE

DEVICE CONDITIONS

SUPPLY VOLTAGE (VCC):

5.5V
FREQUENCY (SCL):

3.51 Supply Voltage Slider

The voltage slider provides the ability to change the supply voltage, in 100 mV
increments, to the 12C Socket Board, including the installed device Vcc voltage. The
user can change the Vcc by either clicking along the slider or dragging the indicator to
the desired Vcc. The upper and lower limits of the Vcc are determined by the installed
device specification. Because the supply voltage is common between every device on
the 12C Socket Board, a test point is included to measure Vcc. Whenever the GUI is
initially started or a Device Query is performed, the voltage slider will default to 3.3V to
ensure the installed supported device has sufficient Vcc to communicate.
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3.5.2 Frequency Slider

The frequency slider provides the ability to change the frequency communication
speed between the host controller (USB Base Board) and the installed device. The
user can change the SCL speed by either clicking along the slider or dragging the indi-
cator to the desired frequency. The upper frequency limit of the communication speed
slider is determined by the installed device specification. Whenever the GUI is initially
started or a Device Query is performed, the frequency slider will default to 400 kHz to
ensure the installed supported device is able to communicate with the host controller.

DEVICE STATUS

The Device Status pane shows various Serial EEPROM device features. Note that not
all features are present on all supported devices. If the supported device offers such a
feature, the box on the left side of the pane will be green or red. If it isn’t offered, it will
be gray (Figure 3-7).

FIGURE 3-7: DEVICE STATUS PANE

DEVICE STATUS
8A21987504100090

SERIAL NUMBER

MAC/EUI ADDRESS

DEVICE ADDRESS
MANUFACTURER 1.D. REGISTER
SECURITY REGISTER LOCK STATE
WRITE PROTECT REGISTER
HARDWARE ADDRESS REGISTER
CONFIG. REGISTER LOCK STATE
HARDWARE WRITE PROTECT PIN
PERMANENT SWP

REVERSIBLE SWP

READ PAGE ADDRESS (RPA)

903BAB00A3001F93

N/A

AOh
00D0C8
UNLOCKED
N/A

N/A
UNLOCKED
ENABLED
N/A

N/A

N/A

3.6.1 128-Bit Serial Number

Displays the serial number read from the installed supported device. The serial number
is displayed in hexadecimal and will be shown in two rows of eight bytes.

3.6.2 MAC/EUI Address

Displays the MAC/EUI read from the installed supported device. The MAC/EUI is dis-
played in hexadecimal.

3.6.3 Device Address

Displays the device client address or device address byte that the installed device
acknowledged during the Device Query. If the device has device address inputs (A,,
A4 and Ag pins), these are set to GND or logic ‘0’ on the I2C Socket Board. The device
address is displayed in hexadecimal with the R/W bit set to ‘0’.

© 2021 Microchip Technology Inc.
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3.64 Manufacturer I.D. Register

Reports the content of the installed device’'s Manufacturer ID register. The data is dis-
played in hexadecimal.

3.6.5 Security Register Lock State

Displays the lock state of the Security register. If the register is not locked, UNLOCKED
is displayed. If the register is locked, LOCKED is displayed.

3.6.6 Write Protect Register

Displays the protection level programmed into the Write-Protect register. The protec-
tion level can be NONE, UPPER 1/4, UPPER 1/2, UPPER 3/4 or ENTIRE.

3.6.7 Hardware Address Register

Displays the current programmed hardware address (A2, A1 and AO) bits programmed
to the Hardware Address register. The data is displayed in hexadecimal.

3.6.8 Config. Register Lock State

Displays the lock state of the Configuration register. If the register is not locked,
UNLOCKED is displayed. If the register is locked, LOCKED is displayed.

3.6.9 Hardware Write Protect Pin

Displays the current state of the hardware write protect pin. If setto Vcc, ENABLED is
displayed. If set to GND, DISABLED is displayed.

3.6.10 Permanent SWP

Displays the lock state of the Permanent Software Write Protection. If the register is not
locked, DISABLED is displayed. If the register is locked, LOCKED is displayed.

3.6.11 Reversible SWP

Displays the lock state of the Reversible Software Write Protection. If the register is not
locked, DISABLED is displayed. If the register is locked, LOCKED is displayed.

3.6.12 Read Page Address (RPA)

Displays the current state of the Set Page Address register. The text displayed is either
SPA: (0) for first-half of array or SPA: (1) for second-half of array.

3.7 SET DEVICE FEATURES

The Set Device Features pane (Figure 3-8) allows the user to modify the various device
features for the supported device. These include “SOFTWARE WRITE PROTEC-
TION”, “‘HARDWARE ADDRESS REGISTER”, “SECURITY REGISTER LOCK
STATE”, “"HARDWARE WRITE PROTECT PIN”, “PERMANENT SWP”, “REVERSIBLE
SWP” and “SET PAGE ADDRESS (SPA)". To change the state, press the left button
and modify the state. Once the state is set, press the CHANGE button and the state
will be updated based of the new state.
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FIGURE 3-8: SET DEVICE FEATURES PANE
SET DEVICE FEATURES

SOFTWARE WRITE PROTECTION NONE CHANGE
HARDWARE ADDRESS REGISTER W NOT SUPPORTED

SECURITY REGISTER LOCK STATE m [ Y{Kelel(=s] CHANGE
HARDWARE WRITE PROTECT PIN ENABLED CHANGE

PERMANENT SWP | NOT SUPPORTED

3.8 DEVICE SPECIFICATION

The Device Specification pane (Figure 3-9) displays key device parameters that can be
found in the installed device’s data sheet. These parameters include “VOLTAGE
RANGE”, “MAX FREQUENCY”, “WRITE CURRENT”, “READ CURRENT”, “STANDBY
CURRENT”, “ENDURANCE RATING” and “DATA RETENTION".

FIGURE 3-9: DEVICE SPECIFICATION PANE
DEVICE SPECIFICATION

M VOLTAGE RANGE 1.7V to 5.5V
B MAX FREQUENCY 34 MHz
I WRITE CURRENT 3.0mA Max
READ CURRENT 1.0mA Max

| STANDBY CURRENT  1.0uA Max

8 ENDURANCE RATING 1,000,000 Write Cycles

| DATA RETENTION 200 Years
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3.9 TRANSACTION LOG

The Transaction Log records all I2C communication with the installed device as well as
highlights the communication protocol according to the legend. The Transaction Log
reports the data on the I2C bus in hexadecimal. The Transaction Log can be used in
conjunction with an oscilloscope connected to the SCL, SDA and GND test points to
help the user decode the captured protocol.

FIGURE 3-10: TRANSACTION LOG

Export Log button Show Legend

Clear Log button checkbox

TRANSACTION LOG @R :qKele] EXPORT LOG +/ HOW LEGEND

START  DATA STOP LEGEND
14:52:26.63| LOCKABLE ID PAGE READ, 14:52:26.64}

DEVICE ADDRESS

'WORD ADDRESS

op DATA INPUT
14:52:27.13| SECURITY REGISTER LOCK STATE 14:52:27.13

DATA OUTPUT

14:52:27.90) MANUFACTURER IDENTIFICATION REGISTER READ 14:52:27.90|

3.91 Clear Log

The CLEAR LOG button clears the Transaction Log. The Clear Log function is helpful
when the user wants to look at a specific type(s) or group(s) of e protocol.

3.9.2 Export Log

The EXPORT LOG button exports the Transaction Log in HTML format. The exported
Transaction Log can be used as a reference without having to resend protocol to the
installed device.

3.93 Legend

The Transaction Log legend highlights the different data bytes in the Fo protocol that
is being sent/received; the device address byte is shown in red, the word address byte
is shown in blue, data input byte(s) is shown in green and data output byte(s) or the
response is shown in black. The Show Legend function can either show or hide the
Transaction Log legend.
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3.10 GUI MEMORY ARRAY

The GUI memory array is initially populated with the data read from the installed Serial
EEPROM. The data of the GUI memory array is organized in 8-byte rows, left to right
and in ascending order. The GUI memory array will always be displayed in 8-byte row
lengths, regardless of the installed device’s page size. The GUI memory array data
can be modified by the user by using various GUI features that are outlined later in the
subsequent sections.

The GUI memory array features memory cell font coloring that is used to highlight the
different state of that memory cell or cells. Black font indicates that the cell or cells have
not been locked and the user can write to that word address or range of word
addresses. Redfontindicates that cell or cells are write-protected. Yellow font indicates
that the memory array cell or cells have been changed in the internal GUI buffer and
have not been written to the Serial EEPROM (see Section 3.11.5 “PROGRAM” for
additional information).

FIGURE 3-11: MEMORY ARRAY

00 o1 02 03 04 05 06 07

IS
&

88 £ i £ i

When the user hovers the mouse cursor over the GUI memory array, a pop-up appears
to show the data in HEX, data in ASCII, Address, Zone: # and Zone Protection state (/s
locked:) of that particular memory cell. This is illustrated in Figure 3-12.

FIGURE 3-12: ARRAY HOVER
FF FF FF
= FF FF
FF | FF
FF FF| = FF
FE FF FF

The user can change the content of a cell by double clicking a word address or memory
cell in the GUI memory array. In order to change the content of a cell, the user should
update the value, followed by pressing the Update Cell button. Once the cell is
updated, the cell font will become yellow. This indicates to the user that they must pro-
gram the device using the Program Feature (see Section 3.11.5 “PROGRAM” for
additional information).
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FIGURE 3-13: ARRAY UPDATE CELL

@ O X

FF
Update Cell button

I

Update Cell |<&

Cancel

3.11 ARRAY ACTIONS

Array actions allow the user to manipulate the GUI memory array in terms of how the
data is displayed (HEX or ASCII) and also allow the user to save the GUI memory array
or load a previous array.

FIGURE 3-14: ARRAY ACTIONS

EEPROM
ARRAY

ASCII button VIEW AS: Hex button

CASCI

Save button Load button

LOAD /

Refresh button SAVE Program button
PROGRAM -
REFRESH
Iee—
3111 HEX
The HEX button displays the GUI memory array in hexadecimal (HEX) format.
3.11.2 ASCI

The ASCII button displays the GUI memory array in American Standard Code for
Information Interchange (ASCII) format.

3.11.3 LOAD

The LOAD button gives the user the option to load a previously saved GUI memory
array (either HEX (.hex) or TEXT (.txt) file). The file, once loaded, will be used to pop-
ulate the internal GUI buffer. Once the file is loaded in the GUI array buffer, the user
must program the installed device using the PROGRAM button in order to write the
data to the installed device (see Section 3.11.5 “PROGRAM?” for additional informa-
tion).

Note: The loaded file must follow a specific format. In order to determine the
correct file format, it is recommended to save a GUlI memory array as a
reference (see Section 3.11.4 “SAVE” for additional information) and refer
to that file when formatting the data.
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FIGURE 3-15: LOAD

3.11.4 SAVE

The SAVE button gives the user the ability to save the current state of the internal GUI
buffer. The GUI memory array can be saved as either a HEX (.hex) file or TEXT (.txt)
file based on the user preference. Once a file type is selected, a file explorer will pop
up, prompting the user to specify the file directory and name of the file.

Note: When using the Save feature, the software will create the data for the saved
file based on the internal GUI buffer and not on the actual data from the
Serial EEPROM.

FIGURE 3-16: SAVE

Select File Type

File type selection
buttons

(1 |.hex Format
(_J]|.tct Format

3.11.5 PROGRAM

The Program feature can be used to write the GUI array buffer to the installed Serial

EEPROM memory array. When the PROGRAM button is pressed, the current internal
GUI buffer will be written to the Serial EEPROM memory. The Program feature must
be used when a cell is updated (yellow shaded), or when a file (.hex or .txt) is loaded.
If the Program feature is not used, the data in the internal GUI buffer will not be written
to the installed Serial EEPROM.

When the Program feature is used to program the Serial EEPROM memory array, that
entire memory region will be written with the current data in the internal GUI buffer
rather than only the changed values. If a specific data byte or bytes are to be pro-
grammed, it is recommended to use the Write feature by pressing the WRITE button
(see Section 3.13.2 “Write” for additional information).

3.11.6 REFRESH

The REFRESH button reads the Serial EEPROM memory array and Security register
of the installed device and then populates the GUI memory array and Security register
with that data. If there is data in the internal GUI buffer (yellow-shaded cell) when the
Refresh feature is used, that data will be replaced with the data read from the Serial
EEPROM. After the completion of any write operation to the Serial EERPOM, the GUI
will automatically update the GUI memory array and Security register using the Refresh
feature.

Note: Ifa new device is installed while leaving the USB Base Board connected to
the user's PC, it is recommended to use the Device Query feature instead
of the Refresh feature to ensure robust GUI operation.
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FIGURE 3-17: REFRESH

REFRESHING EEPROM Refresh status bar

I .

3.12 SECURITY REGISTER

The Security register consists of two regions (size based on the selected supported
device) with a factory-programmed unique serial number in the lower 16 bytes (address
00h to OFh) in the first section and a user-programmable lockable identification page in
the second section. The red font cells indicate they are locked and cannot be modified
by the user; black font cells indicate that the cell or cells are unlocked and can be mod-
ified by the user. The entire Security register can be locked by using the SET DEVICE
FEATURES pane (see Section 3.7 “Set Device Features”).

Note: Once the Security register has been locked, it cannot be unlocked and will
permanently set to ROM (Read-Only Memory).

FIGURE 3-18: SECURITY REGISTER

SECURITY REGISTER

3.13 ARRAY BUTTONS

The array buttons, which are located below the GUI Security register, allow the user to
perform read and write operations to the Serial EEPROM, navigate to specific word
addresses in the GUI memory array and also provides various support functions.

FIGURE 3-19: ARRAY BUTTONS
READ WRITE GOTO ADDRESS SUPPORT
3.13.1 Read

The Read feature allows the user to read the entire Serial EEPROM memory array, a
specific word address or a range of word addresses, the Security register, the serial
number, MAC/EUI and/or the Manufacturer ID register. When the READ button is
pressed, a pop-up window appears, allowing the user to enter details related to the
read operation to be performed.

Note: The Read feature will not update the GUI memory array or GUI Security
register. To update the internal GUI buffer, use the Refresh feature by
pressing the REFRESH button (see the Section 3.11.6 “REFRESH” for
additional information).

The user can input a starting word address using the Memory Address field that the
read operation will start at (in hexadecimal) and the Read Count or the amount of bytes
to be read. The user can then select what read operation is to be performed.

DS20006495A-page 30 © 2021 Microchip Technology Inc.



DM160237 Serial Memory I2C Evaluation Kit User’s Guide

Once all the input data has been filled, press the READ button to start the read opera-
tion. A status message is included at the bottom of the window to notify the user that
the read operation is complete by displaying “Successful’.

Note: If the user performs a read operation to the Security register, reads the
serial number, MAC/EUI or the Manufacturer |.D. register, the GUI will auto-
matically populate the starting memory address for the user starting at the
first byte of the region, depending on which is selected. The user may be
able to change the starting address, but the GUI will limit the word address
to the boundary of that region.

Once the read operation is complete, the data will be displayed in hexadecimal in the
“Data (Hex)” field. The user can perform as many read operations as preferred from
this window. For each new read operation, the “Data (Hex)” field will be re-written using
the data read from the current read operation being performed. Once all read opera-
tions are completed, the user can close the window by pressing the Close button.

FIGURE 3-20: READ OPERATION

EEPROM READ

Data (Hex)

Memory Address 0000 HEX Reel
button
Read Count (Bytes) 0 DECIMAL
® Memory Array
_) Serial Number
cl
() Lockable ID Page(s) o
Address Range [0880h - 08FFh) \ Close
MAC/EUI Address button

_) Manufacturer L.D. Register

Status

3.13.2 Write

The Write feature allows the user to write the entire Serial EEPROM memory array, a
specific word address or a range of word addresses and the writable portion of the
Security register (Lockable ID Page). When the WRITE button is pressed, a pop-up
window appears, allowing the user to enter details related to the write operation to be
performed.

The user inputs the data that is to be written in the “Data” field (in hexadecimal) or the
user can fill the “Data” field with a single-byte data pattern by setting the “Value” and
the “Count (Bytes)” found at the top of the window. Once these fields have been popu-
lated, press the Fill Array button and the data will be populated. The user can also
clear the “Data” field by pressing the Clear Array button.
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Once data has been input, the user then selects the starting word address using the
“Memory Address (Hex)” field that the write operation will start at (in hexadecimal). The
“Count (Decimal)” or the number of bytes to be written is filled automatically based on
the amount of data bytes in the “Data” field. The user can also select whether the write
operation will occur in the Serial EEPROM memory array (“Memory Array”) or the
Security register (“Lockable ID Page”).

Note: If the user performs a write operation to the Security register, the GUI will
automatically populate the memory address for the user stating at the first
byte of the Lockable ID Page of the Security register. The user can change
the starting word address of the write operation, but the GUI limits the word
address to the Lockable ID Page of the Security register.

The GUI limits write operations to the physical device boundary of that region.The write
operation will be aborted if the address boundary of that particular memory region is
exceeded. Once all the input data has been input, press the Write button to start the
write operation. A status message is included at the bottom of the window to notify the
user that the write operation is complete by displaying “Successful’.

Note: Due to the construction of the Serial EEPROM devices, the write operation
is limited to the page size or boundary of the installed device. If the “Data”
field exceeds the page boundary of the installed device, the GUI will
automatically parse the data into the correct page size and perform multiple
write operations until the entire “Data” field has been written to the Serial
EEPROM.

Once the write operation is complete, the user can close the window by pressing the
Close button or continue with another write operation. Once the Close button is
pressed, a progress bar for the Refresh feature is displayed and the entire GUI memory
array and Security register are read and the GUI buffer is updated with the new data.

FIGURE 3-21: WRITE OPERATION

MEMORY WRITE

r \ = /
Value FF HEX Count (Bytes) 0 Fill Array |l

Fill Array button

Clear Array button
Data Clear Array A’/
Count (Decimal)
Memory Address (Hex) (0000 00
. /erte button
Ol Memory Array
() Lockable ID Page | Close button

Status
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3.13.3 Go To Address

The Go To Address feature allows the user to jump to a specific word address in the
GUI memory array. Once the Go To Address button is pressed, the memory address
that was input will be highlighted in a black box in the GUI memory array.

Note: The Go To Address feature does not work for the GUI Security register and
only works for addresses within the GUI memory array.

FIGURE 3-22: GO TO ADDRESS
Q000
Go To Address

3.13.4 Support
The SUPPORT button provides a hyperlink to various support pages. The support
feature allows the user to select between three support classes:

» “Contact Support” which directs the user to the Microchip support portal

* “Order more Samples” which directs the use to MicrochipDIRECT

* “Find other Devices” which directs the user to Microchip Serial EEPROM memory
page

FIGURE 3-23: SUPPORT

SUPPORT

Contact Support

Crder more Samples

Find other Devices
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Chapter 4. USB Base Board Firmware Update

41 INTRODUCTION

The Microchip Technology Serial Memory Evaluation kit has a built-in ability to update
the USB Base Board using a sequence of steps outlined by GUI or using the Atmel
FLexible In-system Programming (FLIP) software.

Note: Both USB Base Board firmware update modes use Atmel FLIP software
and, therefore, it must be installed on the user's PC in order to perform
either firmware update process.

4.2 USING THE GUI TO UPDATE THE FIRMWARE

If the GUI detects the firmware needs to be updated, it will prompt the user to update
the firmware using a sequence of steps outlined on the screen. Please follow the steps
on the screen and the firmware will be updated. Note that once the USB Base Board
firmware has been updated, it is recommended that the customer disconnect the USB
Base Board from the PC and reconnect (as specified by the GUI) before restarting the
GUL.

Note: The USB Base Board must be reset or disconnected after the firmware
update in order to complete the process.

4.3 USING THE FLIP SOFTWARE TO UPDATE THE FIRMWARE

If the user chooses to update the firmware using the more manual FLIP software
process, first plug in the USB Base Board into a USB port without the I2C Socket Board
connected. The PC will recognize the USB Base Board as “12C Evaluation Kit” in the
PC’s Devices and Printers window from the Control Panel, if there is firmware already
loaded in the USB Base Board (Figure 4-1). Note that the COM port numeration may
change based on the user’'s PC.

FIGURE 4-1: 12C EVALUATION KIT COM PORT

=

|2C Evaluation Kit
(COMT)

Once the USB Base Board is plugged in and recognized by the PC, the user should
enable DFU mode on the USB Base Board. DFU mode is enabled by a specific
sequence of HWB and RESET buttons. Refer to Figure 4-2 for locations of the HWB
and RESET buttons.
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FIGURE 4-2: USB BASE BOARD BUTTONS
HWB button

@vooowﬂp.

"'l 8,006 .mﬂmr

an JHG g v e

RESET button

Once the HWB and RESET buttons have been located, use the specific press and hold
sequence shown below to enable DFU mode on the USB Base Board:

* Press and hold the HWB button

* Press and release the RESET button

* Release the HWB button

Note: Once DFU mode is enabled on the USB Base Board, the rest of the
firmware update process must be completed in order to ensure robust USB
Base Board operation.

Once the USB Base Board has DFU mode enabled, allow the PC to relearn the USB

Base Board as “AT90USB 128 DFU” (Figure 4-3). If the PC does not automatically rec-
ognize the USB Base Board as stated above and shown below, it is recommended to
unplug the USB Base Board from the PC and restart the procedure.

FIGURE 4-3: AT90USB128 DFU COM PORT

ATS0USB128 DFU
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44 FLIP SOFTWARE UTILITY

Once the USB Base Board has DFU mode enabled and the COM port is relearned by

the PC, perform the following sequence using the FLIP Software Ultility to update the
USB Base Board firmware:

1. Open the FLIP Software Utility (Figure 4-4) by either selecting the desktop icon

(if created) or selecting “Flip 3.4.7” (3.4.7 indicates the version) from the Start
Menu folder.

FIGURE 4-4: FLIP SOFTWARE UTILITY

T# Atmel Flip = X

File Buffer Device Settings Help

@Q Erase
@ Blank Check
® Program
HEX File
Q Verify

2. After opening the FLIP Software Utility, navigate to the Device Selection icon as
shown below. Select the “AT90USB1287” as the device and press the OK button.

FIGURE 4-5: DEVICE SELECTION

&

File Buffer Device Settings Help l

A 2 £ B 3 akad .

oS 46 DL 9
Operations Flov FLASH Buffer Information Device

Selectont .

Selection icon @ [ |Erase

R4 ‘0’ Select a device .
: '
¢ ATS0USE 16

” |sTa0uss4s
|aTo0UsBE47
ATS0USES2 |
}ATmegalGMl
|aTmega1su2 |
L-‘\TmegalGU4

|ATmega32C1

|ATmega32M1 v

ATOOUSB1287 | ® =& Cance
"AMMEL T
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3. Once the target device has been selected, click on the Communication Medium
icon as shown below and select “USB”. Once “USB” is selected, an additional
dialog box is displayed. Press the Open button to continue.

COMMUNICATION MEDIUM SELECTION

FIGURE 4-6:

Communication
Medium icon

uUsB

_

File Bu

;’

ice Settings Help

k.

Buffer Informatio

n

®

4. Once the communication between the PC and the AT90USB1287 (USB Base
Board microcontroller) has been established, navigate to File and select “Load
HEX Files” as shown in Figure 4-7.

FIGURE 4-7:

LOAD FILE

Load HEX Files

¥ Atmel Flip
File Buffer Device Settings Help

Load HEX File... Ctrl+L ﬁ p \
Rece Files > Z
ve Buffer As... Ctrl+S  5H Buffer Information
Exit Ctrl+X 120KB
T

Range 0x0 - 0x0

Checksum 0xFF
@ [[]Blank Check

Reset Before Loading

Q@ Program HEX File:

oo AIMEL
I
Run Select EEPROM

M

r4 @
== <=

ATS0USB1287

Signature Bytes [S? E E E
Device Boot Ids W W

Bootloader Ver. |1.0.1

Start Application Reset
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5. Proceed to load the 12C firmware by navigating to the firmware found at:
C:\Program Files (x86)\Microchip\Serial Memory Evaluation
Kits\I°C\Firmware

Note: If the default installation was not used when the DM160237 12C GUI was
installed, it is the user’s responsibility to determine the 1°C firmware file
location.

6. Once the HEX file has been loaded into the FLIP Software Utility, press the Run
button to program the new firmware to the AT90USB1287 as shown in
Figure 4-8. A progress or status bar is included to show the overall progress of
the hex image program.

FIGURE 4-8: RUN FLIP SOFTWARE
@ |V|Program HEX File:
@ |V verify
Run button A IIIEI.
\ B Select EEPROM V| Reset
| [use on

7. If the “Verified Pass” is reported in the FLIP Software Utility (see Figure 4-9),
close the FLIP Software Utility and remove the USB Base Board from the PC.
The USB Base Board Firmware Update procedure is complete.

Note: Ifthe USB Base Board was updated successfully, the PC will recognize the
USB Base Board as “I2C Evaluation Kit” (see Figure 4-1).

If the “Verified Pass” is not shown, or any other error is displayed, it is
recommended to unplug the USB Base Board from the PC and restart the entire
firmware update procedure.

FIGURE 4-9: FLIP SOFTWARE COMPLETE

T2 ...crochip\Serial Memory Evaluation Kits\I2C\Firmware\dm160237_i2c_1.4.6.hex

File Buffer Device Settings Help

S «oéTs ' EL 9

Operations Flow FLASH Buffer Information AT90USB1287
Signature Bytes E E E E
Sii 120KB
(%) Erase e
Samn xS Taey Device Boot Ids W W
Checksum OxEEFD1
@ [Blank Check
Bootloader Ver, |1.0.1
Reset Before Loading oo
@ Program HEX File: dm160237_i2c_1.4.6.hex
s 7914 util bytes
Verify PASS
message @ | Verify

AIMEL

A Select EEPROM Start Application Reset

[—
[ [ verify pass |
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Chapter 5. Troubleshooting Guide

ISSUE:

SOLUTION:

ISSUE:

SOLUTION:

ISSUE:

SOLUTION:

USB BASE BOARD IS NOT RECOGNIZED BY THE USER’S PC

The USB Base Board driver is not installed or not installed properly. Download and
install the USB Base Board driver using the procedure outlined in
Section 2.2 “Installing the Graphical User Interface (GUI)”.

The USB Base Board firmware was not programmed properly or has become
corrupted. Perform the USB Base Board Firmware Update procedure outlined in
Chapter 4. “USB Base Board Firmware Update”.

If the problem persists, contact your local Sales representative for additional support or
create a support ticket at www.microchip.com/support.

GUI STATES THE USER MUST PERFORM A FIRMWARE UPDATE
TO THE USB BASE BOARD

Perform the USB Base Board Firmware Update procedure outlined in Chapter
4. “USB Base Board Firmware Update”.

If the problem persists, contact your local Sales representative for additional support or
create a support ticket at www.microchip.com/support.

GUI STATES THERE IS NO DEVICE INSTALLED IN THE I’C
SOCKET BOARD

Close the GUI and remove the USB Base Board from the PC. Verify that the 12C Socket
Board and the USB Base Board are connected properly. Verify that the device is
installed correctly in the SOIC socket on the I2C Socket Board and that the pin 1
indicators match. Refer to Section 2.4 “Evaluation Kit Setup Procedure” for
additional information. Make sure the device is completely sitting in the socket. Plug the
I°C Socket Board into the USB Base Board and restart the GUI.

If the problem persists, contact your local Sales representative for additional support or
create a support ticket at www.microchip.com/support.

© 2021 Microchip Technology Inc. DS20006495A-page 39



: DM160237 SERIAL MEMORY I2C
@ EVALUATION KIT
MICROCHIP USER’S GUIDE

Appendix A. Schematics

A.1  INTRODUCTION

This appendix contains the following schematics for the DM160237 Serial Memory 1°c
Evaluation Kit:

« 12C Socket Board (02-10727)

+ USB Base Board (02-10682)

Note: Electronic versions of the 12C Socket Board and USB Base Board schemat-
ics can be downloaded from http://www.microchip.com/DM160237 under
“Documentation and Software”.
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Appendix B. Bill of Materials (BOM)

TABLE B-1:  I2C SOCKET BOARD (02-10727)(")
Qty Reference Description Manufacturer Part Number
5 |C1,C2,C3, C4,C5 |Ceramic Capacitor, 0.1 pF, 10V, 10% | Kemet C0603C104K8RACTU
X7R SMD 0603
2 |[C6,C7 Ceramic Capacitor, 4.7 uF, 16V, 10% | TDK Corporation C1608X5R1C475K080AC
X5R SMD 0603
1 |D1 Diode Schottky 620 mV 1A, 20V NXP Semiconductors | PMEG2010AEB, 115
SMD SOD-523
2 |J1,J2 Connector Header Through Hole 8 | Wurth Elektronik 61300811121
position 0.100” (2.54 mm)
1 |J3 Connector Header Through Hole 3 Molex 0901200123
position 0.100” (2.54 mm)
1 [H1 Receptacle Connector, 100", Samtec Inc. SSW-105-01-F-D
10 positions Dual Gold
1 (L1 Inductor 3.3 yH 10% SMD 0603 Abracon LLC AIML-0603-3R3K-T
1 |PCB Printed Circuit Board — DM160237 Microchip Technol- 01-10727
I2C Socket Board ogy Inc.
1 1Q1 Transistor BJT PNP 45V 100 mA NXP Semiconductors [BC857C, 215
200 mW SOT23-3
8 |R2,R3,R8,R9, Resistor TKF, 2 kOhms, 1%, 1/10W, | Panasonic ERJ-3EKF2001V
R10, R11, R12, R13 [ 0603
11 |R1,R4,R5,R6, R7, |Resistor SMD, 10 kOhms, 5%, Panasonic ERJ-3GEYJ103V
R14, R15, R16, 1/10W, 0603
R19, R20, R21
1 [R17 Resistor SMD, 820 kOhms, 1%, Yageo Corporation RCO0603FR-07820KL
1/10W, 0603
1 [R18 Resistor SMD, 120 kOhms, 1%, Panasonic ERJ-3EKF1203V
1/10W, 0603
1 [R22 Resistor SMD, 20 kOhms, 5%, Panasonic ERJ-3GEYJ203V
1/10W, 0603
1 [s1 8-Lead SOIC Socket Enplas OTS-8(16)-1.27-03
1 U1 IC Switcher Dual W/Reset Texas Instruments TCA9543APWR
TSSOP-14
1 U2 Atmel 2 Kb Serialized Two-Wire Microchip Technol- AT24CS02-SSHM-T
Device SOIC-8 ogy Inc.
1 |U3 Atmel 2 Kb Digital Temperature Sen- | Microchip Technol- AT30TSE752A-SS8M-T
sor SOIC-8 ogy Inc.
1 |U4 IC Interface GPIO-Port Expand 12c Microchip Technol- MCP23008T-E/ML
8-Port QFN-20 ogy Inc.
1 |US Microchip Analog Switcher Boost Microchip Technol- MCP1663T-E/OT
32V SOT23-5 ogy Inc.
Note 1: The components listed in this Bill of Materials are representative of the PCB assembly. The released BOM

used in manufacturing uses all RoHS-compliant components.
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TABLE B-2: USB BASE BOARD (02-10682)(")
Qty Reference Description Manufacturer Part Number
3 1,2,3 LED RED CLEAR 0603 SMD Lite-On® Technology LTST-C191KRKT
Corporation
15 |C1,C2, C3, C4, Ceramic capacitor, 0.1 yF, 50V | Yageo Corporation CC0603ZRY5V9BB104
C15, C16, C18, Y5V 0603
C117, C120, C121,
C123, C124, C151,
C184, R4
10 |C5,C6,C7,C8, C9, | Ceramic capacitor, 1 yF, 6.3V Taiyo Yuden Co., Ltd. JMK105BJ105KV-F
C10, C22, C23, X5R 0402
C101, C102
8 |C11,C12, C13, Ceramic capacitor, 4.7 uF, 6.3V | Taiyo Yuden Co., Ltd. JMK107BJ475KA-T
C14,C17, C19, X5R 0603
C20, C21
1 |C103 Ceramic capacitor, 10 yF, 6.3V | Taiyo Yuden Co., Ltd. JMK107BJ106MA-T
X5R 0603
2 |C125, C126 Ceramic capacitor, 20 pF, 250V | Johanson Technology, Inc. | 251R14S200GV4T
COG/NPO 0603
2 |D181, D182 TVS Diode, 24VWM 150VC Littelfuse® Inc. PGB1010603MR
0603
2 |HWB, RESET Tactile switch SPST-NO 0.05A |Apem, Inc. ADTSM31NV
12V
1 |IC2 IC 8-bit MCU, 128 KB, Flash Microchip Technology Inc. | AT90USB1287-MU
64QFN
1 [ Connector — Header, 100" Dual | Sullins Connector PRPCO005DAAN-RC
STR, 10 positions Solutions
3 |JTAG,R12,R3 DO NOT POPULATE
1 L1 Fixed inductor, 10 yH, 50 mA, Murata Electronics North LQM18FN100M0O0OD
900 MOHM SMD America, Inc.
1 (L2 Fixed inductor, 4.7 yH, 1.2A Wourth Electronics Inc. 744031004
105 MOHM
1 |LEDP LED Blue Diffused, 0603 SMD | Osram Opto LB Q39G-L200-35-1
Semiconductors GmbH
1 |PCB Printed Circuit Board — Microchip Technology Inc. [01-10682
DM160237 USB Base Board
1 |R1 Resistor SMD 1.5 Ohm, 5%, Yageo Corporation RC0603JR-071R5L
1/10W 0603
1 |R2 Resistor SMD 1K Ohm, 5%, Yageo Corporation RC0603JR-071KL
1/10W 0603
2 |R5,R8 Resistor SMD 2K Ohm, 5%, Yageo Corporation RC0603JR-072KL
1/10W 0603
2 |R6,R7 Resistor SMD 180 Ohm, 5%, Yageo Corporation RC0603JR-07180RL
1/10W 0603
1 |R9 Resistor SMD 499K Ohm, 1%, |Yageo Corporation RC0603FR-07499KL
1/10W 0603
2 |R10,RM Resistor SMD 0.0 Ohm Jumper, | Yageo Corporation RC0603JR-070RL
1/10W 0603
Note 1: The components listed in this Bill of Materials are representative of the PCB assembly. The released BOM

used in manufacturing uses all RoHS-compliant components.
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TABLE B-2: USB BASE BOARD (02-1 0682)(1) (CONTINUED)
Qty Reference Description Manufacturer Part Number
1 |R13 Resistor SMD 0.0 Ohm Jumper, | Yageo Corporation RC0402JR-070RL
1/16W 0402
1 |R14 Resistor SMD 143K Ohm, 1%, |Yageo Corporation RC0603FR-07143KL

1/10W 0603

3 |R103, R104, R105

Resistor SMD 825 Ohm, 1%,
1/10W 0603

Yageo Corporation

RC0603FR-07825RL

8-VSSOP

1 |R144 Resistor SMD 4.7K Ohm, 5%, |Yageo Corporation RC0603JR-074K7L
1/10W 0603

2 |R151, R184 Resistor SMD 47K Ohm, 1%, Yageo Corporation RCO0603FR-0747KL
1/10W 0603

2 |R180, R181 Resistor SMD 22 Ohm, 5%, Yageo Corporation RC0603JR-0722RL
1/10W 0603

1 |R183 Resistor SMD 1.5K Ohm, 5%, |Yageo Corporation RC0603JR-071K5L
1/10W 0603

1 U1 Linear Regulator IC 3.3V, 0.5A, | Microchip Technology Inc. | MIC5219-3.3YM5-TR
SOT23-5

1 |U2 IC ADC 16-bit Sigma-Delta Linear Technology LTC2450CDC#TRMPBF
6-DFN Corporation

1 |U3 IC DAC 12BIT SNGL W/SPI Microchip Technology Inc. | MCP4921T-E/MS
8-MSOP

1 |U4 Boost regulator adjustable IC Microchip Technology Inc. [ MCP16251T-l/CH
0.65A SYNC SOT23

1 |U5 IC OPAMP GP 3 MHz RRO Analog Devices, Inc. AD8531ARTZ-REEL7
SOT23-5

1 |U6 IC V-Level XLATR FM+ 12C Texas Instruments TCA9617ADGKR

4 |U7,U8, U9, U10

Translator bidirectional SGL LL
SC70-6

Analog Devices Inc.

ADG3301BKSZ-REEL7

1 |USB Plug connector USB, Molex® LLC 0480370001
4 positions, right angle PCB
1 Y121 Crystal 16.0000 MHz, 18 pF Abracon® LLC ABM3B-16.000MHZ-B2-T
SMD
Note 1: The components listed in this Bill of Materials are representative of the PCB assembly. The released BOM

used in manufacturing uses all RoHS-compliant components.
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Fax: 45-4485-2829

Finland - Espoo
Tel: 358-9-4520-820

France - Paris

Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
Germany - Garching
Tel: 49-8931-9700

Germany - Haan
Tel: 49-2129-3766400

Germany - Heilbronn
Tel: 49-7131-72400

Germany - Karlsruhe
Tel: 49-721-625370

Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44

Germany - Rosenheim
Tel: 49-8031-354-560

Israel - Ra’anana
Tel: 972-9-744-7705

Italy - Milan
Tel: 39-0331-742611
Fax: 39-0331-466781

Italy - Padova
Tel: 39-049-7625286

Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340
Norway - Trondheim
Tel: 47-7288-4388
Poland - Warsaw

Tel: 48-22-3325737
Romania - Bucharest
Tel: 40-21-407-87-50
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Gothenberg
Tel: 46-31-704-60-40

Sweden - Stockholm
Tel: 46-8-5090-4654

UK - Wokingham
Tel: 44-118-921-5800
Fax: 44-118-921-5820
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