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Thank you for your interest in the FM4-120L-S6E2HG FM4 S6E2H-Series Starter Kit. The FM4
S6E2H-Series Starter Kit enables customers to evaluate and develop projects using the FM4
device family. Flexible MCU 4 (FM4) is a portfolio of high-performance ARM® Cortex®-M4 MCUs
that includes hardware support for digital signal processing and floating-point operations,
designed for safety-critical, industrial systems and home appliance applications. There are
multiple series of device families in this portfolio. The S6E2C-Series, S6E2H-Series and S6E2G-
Series are few of the prominent series of device families. This kit uses a device from the S6E2H-
Series.

Devices in the S6E2H-Series are highly integrated 32-bit microcontrollers with high performance
at a competitive cost. This series is based on the ARM® Cortex®-M4 processor, including
floating point instructions, with on-chip flash memory and SRAM. The series has peripherals
such as motor control timers, A/D converters, and communications interfaces like CAN, UART,
CSIO, 12C and LIN. The S6E2H-Series of FM4 devices offers up to a 160-MHz CPU, 512 Kbytes
Main Flash, 32 Kbytes Work Flash, 64KB SRAM, 100 GPIOs, 24 digital peripherals and 2 analog
peripherals.

The FM4 S6E2H-Series Starter Kit routes all pins out, which provides limitless options for
application development. It is intended to aid the customer to evaluate the featured peripherals
of the S6E2H-Series. In order to properly enable our customers, the FM4 S6E2H-Series Starter
Kit is aligned to our low cost development systems, aligning this kit with our successful line of
Starter Kits in form, price and flexibility.

FM4 S6E2H-Series Starter Kit Guide, Doc. No. 002-11387 Rev. ** 4



N
==# CYPRESS

PERFORM

Introduction

1.1 Kit Contents
The FM4 S6E2H-Series Starter Kit contains the following, as shown in Figure 1-1.
B FM4 S6E2H-Series Starter board
®  USB Standard-A to Micro-B cable
B Quick Start Guide

Figure 1-1: Kit Contents

Inspect the contents of the kit; if you find any part missing, contact your nearest Cypress sales
office for help: www.cypress.com/support.

FM4 S6E2H-Series Starter Kit Guide, Doc. No. 002-11387 Rev. ** 5
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1.2 Board Details

Figure 1-2: FM4 S6E2H-Series Starter Kit Markup
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1. Cypress FM4 MCU S6E2HG6A0J

2. Non-Maskable Interrupt pin (NMIX) switch (SW3)

3. User button (SW2)

4. Reset LED

5. Reset button

6. MBOAF312K Programmer and Debugger (CMSIS-DAP)
7. 20-pin JTAG interface (CN2)

8. VBUS selection jumper for CMSIS-DAP (J2)

9. Programmer and debugger enable jumper (J3)

10. Programming mode jumper of MBOAF312K (J5)

11. Jumper to connect SW3 to NMIX (J10)

12. On-board voltage select (J15)

13. Select power from CMSIS-DAP (J7)

14. Select power from peripheral (J6)

15. Power supply LED

16. RGB LED

17. Potentiometer (R11)

18. Jumper for Pin56 multifunction select (J21)

19. Jumper to connect S6E2HG SINO to CMSIS-DAP (J19)
20. Programming mode (MDO) jumper of S6E2HG (J18)
21. Battery connector (CN1)

22. Jumper to connect S6E2HG SOTO to CMSIS-DAP (J20)

FM4 S6E2H-Series Starter Kit Guide, Doc. No. 002-11387 Rev. **
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1.3 Jumper and Connector
Table 1-1: Connector Description
Connector Description
CN1 Battery connector
CN2 20-pin JTAG interface
CN3 USB port of CMSIS-DAP
CN5 SD card interface
Table 1-2: Jumper Description
Jumper Function Setting
J2 VBUS detection of CMSIS-DAP Open: For on-board voltage is 3.3V
Used for VBUS detection function (pin | gsed: For on-board voltage is 5.0V
60) of MB9AF312K on board
J3 Programmer and Debugger select Open: Enable CMSIS-DAP unit
Closed: Disable CMSIS-DAP unit
J5 Pull down the MDO of MBO9AF312K Open: Run mode
Closed: Serial programming mode
J6, J7, Power supply source select Closed J6: Powered by peripheral at J16
%8 Select only one power source! Closed J7: Powered by CN3 (USB port of CMSIS-DAP)
Closed J8: Powered by CN2 (20-pin JTAG interface)
J10 SW3 connect Open: SW3 is disconnected from the S6E2HG
Closed: SW3 is connected to the S6E2HG
J15 On-board voltage select Pinl to Pin2: Sets MCU voltage at 3.3V
Pin 2 to Pin3: Sets MCU voltage at 5V
Jis Pull down the MDO of S6E2HG Open: Run mode
Closed: Serial programming mode
J19 CMSIS-DAP virtual COM connect Open: SINO_O is disconnected from CMSIS-DAP
Closed: SINO_0 is connected with CMSIS-DAP
J20 CMSIS-DAP virtual COM connect Pinl to Pin2: SOTO_0 is connected with CMSIS-DAP
Pin2 to Pin3: Pull down the P22 of MBOAF312K
MD1/PEO function select Pinl to Pin2: Pull down MD1 (Programming-Mode)
Pin2 to Pin3: PEO drives the blue LED

J21

FM4 S6E2H-Series Starter Kit Guide, Doc. No
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1.4 Getting Started
This guide will help you get started with the FM4 S6E2H-Series Starter Kit:

The Installation and Test Operation chapter describes the kit installation and test
operation. This includes the CMSIS-DAP driver to enable the CMSIS-DAP debugger,
Serial Port Viewer Tool to view the serial port communication, Flash MCU programmer
and Flash USB Direct programmer to program the hex files on the device.

The Hardware chapter describes the major features of the FM4 S6E2H-Series Starter
Kit and functionalities such as CMSIS-DAP debugger, RGB LED, and buttons.

The Software Development chapter describes the available software resources and
tools, and how to create a project based on the Peripheral Driver Library (PDL).

The Appendix provides the kit schematics, and the bill of materials (BOM).

1.5 Additional Learning Resources

Cypress provides a wealth of data at www.cypress.com to help you to select the right MCU
device for your design, and quickly and effectively integrate the device into your design. The
following is an abbreviated list for FM4 family resources:

Overview: S6E2H-Series fact sheet
Device Selector : Microcontroller Select Guide
Datasheets: S6E2H-Series datasheet and Handling precautions.

FM4 Peripheral Manual: Main Section, Communication Macro Section, Analog Macro
Section, Timer Section.

The documents listed above can be accessed from the kit's webpage at
www.cypress.com/FM4-120L-S6E2HG.

1.6 Technical Support

For assistance, visit Cypress Support or contact customer support at +1(800) 541-4736 Ext. 2
(in the USA) or +1(408) 943-2600 Ext. 2 (International).

FM4 S6E2H-Series Starter Kit Guide, Doc. No. 002-11387 Rev. **
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1.7 Acronyms

Table 1-3. Acronyms Used in this Document

Acronym Description
ADC Analog-to-Digital Converter
CMSIS-DAP Debug Access Port
GPIO General Purpose Input/Output
12C Inter-Integrated Circuit
IDE Integrated Development Environment
LDO Low Drop Out (voltage regulator)
LED Light-Emitting Diode
INT Interuppt
RGB Red Green Blue
JTAG Joint Test Action Group
MFS Multi Function Serial
PDL Peripheral Driver Library
SWD Serial Wire Debug
UART Universal Asynchronous Receiver Transmitter
usB Universal Serial Bus

FM4 S6E2H-Series Starter Kit Guide, Doc. No. 002-11387 Rev. **
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2. Installation and Test Operation

This chapter describes the steps to install the software tools on a PC for using the FM4
S6E2H-Series Starter Kit. After successful installation, the user can run pre-programmed test
code on the device.

2.1 Install Software

Follow the steps below to install the FM4 S6E2H-Series Starter Kit software:

1. Download the FM4 S6E2H-Series Starter Kit installer from the webpage
www.cypress.com/FM4-120L-S6E2HG. The Kit software is available for download in three
formats.

®  FM4 S6E2H-Series Starter Kit Complete Setup: This installation package contains the
files related to the kit, including the Documentation, Hardware, Firmware, Software tools
and drivers. However, it does not include the Windows Installer or Microsoft .NET
framework packages. If these packages are not installed on your computer, the installer
directs you to download and install them from the Internet.

B FM4 S6E2H-Series Starter Kit Only: This executable file installs only the kit contents,
which include kit code examples, hardware files, and user documents. This package can
be used if all the software prerequisites (listed in step 7) are already installed on your
PC.

B FM4 S6E2H-Series Starter Kit DVD ISO: This file is a complete package, stored in a
DVD-ROM image format, which you can use to create a DVD or extract using an 1SO
extraction program such as WinZip® or WinRAR. The file can also be mounted like a
virtual CD/DVD using virtual drive programs such as Virtual CloneDrive and MagiclSO.
This file includes all the required software, utilities, drivers, hardware files, and user
documents.

2. If you have downloaded the ISO file, mount it as a virtual drive. Extract the ISO contents if
you do not have a virtual drive to mount the ISO file. Double-click cyautorun.exe in the
root directory of the extracted content or the mounted ISO if “Autorun from CD/DVD” is not
enabled on the PC. The installation window will appear automatically.

Note: If you are using the “Kit Complete Setup” or “Kit Only” package, then go to step 4 for
installation.

FM4 S6E2H-Series Starter Kit Guide, Doc. No. 002-11387 Rev. **
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3. Click Install FM4-120L-S6E2HG to start the kit installation, shown as Figure 2-1.

Figure 2-1: Kit Installation Window

&, FM4-120L-S6E2HG

®© 2014 Cypress Semiconductor Corporation. All rights reserved
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FM4-120L-S6E2HG

! Open the Kit User Guide
Install FM4-120L-S6E2HG

4. Select the folder in which you want to install this package or use the default folder and

click Next.

5. Choose the Typical, Custom, or Complete installation type (select 'Typical' if you do not
know which one to select) in the Product Installation Overview window, as shown in
Figure 2-2. Click Next after you select the installation type.

Figure 2-2: Product Installation Overview

& CyInstaller for FM4 S6E2H-Series Starter Kit

Product Installation Overview
Choose the install type that best suits your needs

Choose the type of installation

Product:
FM4 S6E2H-Series Starter Kit

Installation Type:

Typical v

Installs the most common features
of FM4 S6E2H-Series Starter Kit

ALAAAAA AL AL X

—Ma

AsszaaARARLA

{ Next > ][ Cancelq

6. Read the License agreement and select | accept the terms in the license agreement to

continue with installation.

FM4 S6E2H-Series Starter Kit Guide, Doc. No. 002-11387 Rev. **
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7. When you click Next, the FM4 S6E2H-Series Starter Kit installer automatically installs the
required software, if it is not present on your PC. Following are the required software and

driver:

B FM Universal Peripheral Driver Library (PDL)
®  Serial Port Viewer

B FLASH USB DIRECT Programmer

m  FLASH MCU Programmer

®  CMSIS-DAP driver

8. When the installation begins, a list of packages appears on the installation page. A green
check mark appears next to each package after successful installation.
9. If you are an un-registered user either enter your contact information or select the check

box Continue without Contact Information. If you are a registered user, then the
installation procedure will not request you to enter the contact information. Click Finish to

complete the kit installation.
Note: Ensure that the check boxes Extract Example Projects and Extract FM PDL 2.0
are selected.

Figure 2-3: Launch the Contents

FM4 S6E2H-Series Starter Kit Guide, Doc.
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. View the documents and select the folder in which you want to extract the FM Peripheral

Driver Library (PDL) and example projects or leave it as default. Click Install.

10
Figure 2-4: Extract the Example Projects
5 s soezn-seres Sna D

Choose the folder in which to install FM4 S6E2H-5eries Starter

Choose Install Location

Thiz setup will extract the FM4 S6E2H-Series Starter Kit example project. This
setup will overwrite the existing files if you have already installed this product in

If you install anywhere other than default path, the projectsiexample code will not

the selected path.
work because of file path dependencies.

Destination Folder

Space required: 41.2MB
Space available: 49.8GE

11. Click Close to finish the extraction.
After the installation is complete, the documents and hardware files are available at the following

default location:
Windows OS (64-bit): C:\Program Files (x86)\Cypress
Windows OS (32-bit): C:\Program Files\Cypress\FM4 S6E2H-Series Starter Kit

\FM4 S6E2H-Series Starter Kit
The Peripheral Driver Library (PDL) will be extracted to this default directory:

C:\Users\<User Name>\My Documents\Cypress\FM PDL 2.0.1

And, the example projects will be extracted to this default directory:
C:\Users\<User Name>\My Documents\Cypress
\FM4 S6E2H-Series Starter Kit VerOl

In the rest of the document, the following directory is termed as <User_Directory>:

C:\Users\<User Name>\My Documents\Cypress

The software can be uninstalled using one of the following methods:

2.2 Uninstall Software
Go to Start > All Programs > Cypress > Cypress Update Manager and select the
Go to Start > Control Panel > Programs and Features for Windows 7 or Add/Remove

]
Uninstall button that corresponds to the kit software.

Programs for Windows XP; select the Uninstall button.
Note: Uninstalling the Kit software will not remove the FM PDL 2.0 and FM4 S6E2H Series
14

Starter Kit Example Projects from <User_Directory>.

FM4 S6E2H-Series Starter Kit Guide, Doc. No. 002-11387 Rev. **
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2.3 Test Operation

The FM4 S6E2H-Series Starter Kit has been pre-programmed with a test demo code, which
helps you to test all on-board features. The Motorola s-record file, tp_fm4-120l-s6e2hg.srec, is
provided in the following directory and can be programmed on the MCU by using the FLASH
MCU Programmer.

<User Directory>:\FM4 S6E2H-Series Starter Kit VerOl\Firmware

\Demo Projects\Test Demo Code

2.3.1 Run the Test Demo

Follow the instructions to run the test demo code.

1. Ensure the jumpers J7, J10 and J19 are closed. Close Pin 1 and Pin 2 of J15 and J20.
Close Pin2 and Pin3 of J21 and connect CN3 to a PC using the USB cable provided.

Figure 2-5: Power the Board from CN3
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2. Ensure the power LED (LED5) is on and the LED3 blinks with a breathing effect. The RGB
LED (LED2) will alternately flash red, green, and blue.

3. If not already launched, then launch the Serial Port Viewer from the start menu under
All Programs > Cypress > Serial Port Viewer.

FM4 S6E2H-Series Starter Kit Guide, Doc. No. 002-11387 Rev. **
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5. Click on the Serial Port Viewer icon in the task bar and select the FM-Link/CMSIS-DAP
Cypress FM Communications Port.

Figure 2-6: FM-Link/CMSIS-DAP Cypress FM Communications Port

Exit
About
Help
Run at Windows startup
Intel(R) Active Management Technology - SOL (COM3)

& (COMM) [Reset Target] %  FM-Link/CMSIS-DAP Cypress FM Communications Port (COM4) [USB Spansion]

(COMM) [FM MCU Serial Programmer]
% (COM4) [Terminal]
@  (COM4) [Info]

6. Select the baud rate 115200, and click the Disconnect button to connect the board.

Figure 2-7: Select the Baud Rate
K FM-Link/CMSIS-DAP Cypress FM Communications Port (COM19). | L= ]|
fcomio B B Ascn/Hex |'& /B | Baud Rate: . ¥+ Disconnected (@ ’

(c) Spansion / Cypress I

7. Press the Enter key on your keyboard to run the test procedure. Key in the option number
to run the test and press the Enter key to complete the test.

Figure 2-8: Test Procedure

EERR KRR KRR KRR AR KRR KRR KRR AR KRR AR KRR KRR KRR AR KRR R R KRR R KRR KRR KRR K
FM4 S6E2H-Series Starter Kit
Test Procedure

*
*
: Red LED (RGB LED) Test = [...... *
: Green LED (RGB LED) Test *
: Blue LED (RGB LED) Test *
: SW2 Key Test *
: SW3 Key Test *
: Potentiometer Test . *
: SD Card Test *
*
*
*
*
*
*

: Sub clock Test = [eceeen

Key in the option number
Press 'Enter' key to run the procedures

R R T e T
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8. For example, key in 1 to test the Red LED.

Figure 2-9: Red LED Test-1

K3 FM-Link/CMSIS-DAP Cypress FM Communications Port (COM1! _

icom19 [§ ¢ WX B AsCl/HEX |&e (3| | Baud Rate: B @comnected @ &

FM4 S6E2H-Series Starter Kit
Test Procedure

*
*
*
Red LED (RGB LED) Test *
Green LED (RGB LED) Test *
Blue LED (RGB LED) Test *
SW2 Key Test SIS *
SW3 Key Test = Jeesesse *
*
*
*
*
*
*
*
*

Potentiometer Test = [......
SD Card Test ceen
8: Sub clock Test = [......

Key in the option number
Press 'Enter' key to run the procedures

R e e e

-> LED red test started: LED should blink
Press any key, SW2 or SW3 to continue...

{c) Spansion / Cypress I

9. Press the Enter key to complete the Red LED test. The terminal window will display
TESTED.

Figure 2-10: Red LED Test-2
rﬂ FM-Link/CMSIS-DAP Cypress FM Communica (-:lla 11

(2RSS S R S S R R R R R R R R R R R R R R RS R R R R R R R R R
FM4 S6E2H-Series Starter Kit
Test Procedure

*
*
*
Red LED (RGB LED) Test [TESTED] *
Green LED (RGB LED) Test aia *
Blue LED (RGB LED) Test *
SW2 Key Test *
SW3 Key Test i = *
Potentiometer Test .o . *
SD Card Test *
Sub clock Test *
*
*
*
*
*

DN O WwN

Key in the option number

Press 'Enter' key to run the procedures

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I e
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2.3.2 Test Procedure Explanation

Installation and Test Operation

This section explains the test procedure. This test procedure is based on the Serial Port Viewer.
The user has to key-in the test procedure number displayed on the menu to run the test
procedures and then press the Enter key on the PC to complete the test. The firmware on the
board will run the test procedure and display the results. There are eight test procedures. A short

description of each test procedure is given below:

®  Red LED (RGB LED) Test: This procedure will test whether red LED works normally.
Key in 1 to run the test procedure and the red LED will blink. Then press the Enter key
on the PC to complete the test and TESTED will be displayed next to the test.

Figure 2-11: Red LED Test
n FM-Link/CMSIS-DAP Cypress FM Communications Port (COMS)

& F ¢ BB ASCH/HEX i & |Baud Rate: BRERI

R R R IR R R AT AR AR AR TR A A AR A AR IR AR AT AR T AR AT R R I AR AR A A ke Ak

* FM4 S6E2H-Series Starter Kit *
Test Procedure

*
*
Red LED (RGB LED) Test *
Green LED (RGB LED) Test *
e LED (RGB LED) Test *

2 Key Test >
SW3 Key Test -
Potentiometer Test . *
Card Test *
Sub eclock Test *
*

*

*

*

*

1:
2:
3
4
5
6
7
8:

Key in the option number
Press 'Enter' key to rum the procedures

Bk ok Rk Ak Rk kA Ak kA Ak R A Ak R Ak kA k k ko kA k h kA k k kA h kR Ak ok kR kA kR ok k

®  Green LED (RGB LED) Test: This procedure will test whether green LED works
normally. Key in 2 to run the test procedure and the green LED will blink. Then press the
Enter key on the PC to complete the test and TESTED will be displayed in the console.

Figure 2-12: Green LED Test
n FM-Link/CMSIS-DAP Cypress FM Communications Port (COM3)

&% o MO ASCH/HEX | f3) | Baud Rate: PRERA
IO N L L E  E R L L L TN L A
* FM4 S6E2H-Series Starter Kit *
Test Procedure

: Red LED (RGB LED) Test [TESTED]
Green LED (RGB LED) Test [TESTED]
Blue LED (RGB LED) Test 1

1
1
1
1
8: Sub cleck Test 1

Key in the option number
Press 'Enter' key to run the procedures

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

EE R R R KA AT X R E R I T AR E R AR R AR R R R RA AR TR R TR R R R X KX
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®  Blue LED (RGB LED) Test: This procedure will test whether blue LED works normally.
Key in 3 to run the test procedure and the blue LED will blink. Then press the Enter key
on the PC to complete the test. TESTED will be displayed as shown in Figure 2-13.

Figure 2-13: Blue LED Test
n FM-Link/CMSIS-DAP Cypress FM Communications Port (COM5)

& ¢ BB ASCI/HEX | 5 | Baud Rate: PRERIY
FM4 S6E2H-Series Starter Kit *
Test Procedure

*
N
Red LED (RGB LED) Test [TESTED] *
reen LED (RGB LED) Test [TESTED] *
lue LED (RGB LED) Test [TESTED] *
SW2 Key Test I[- S | *
LERS T S *
Potentiometer Test . *
D Card Test *
ub clock Test *
N

-

*

*

N

Key in the option number
Press 'Enter’ key to run the procedures

T T T e

B SW2 User Key Test: This procedure is to test switch SW2. Key in 4, and then press
SW?2 on the starter board. The RGB LED (LED2) will glow green while SW2 is held down.
Release SW2 and press the Enter key to complete the test. It will display OK.

Figure 2-14: SW2 User Key Test

n FM-Link/CMSIS-DAP Cypress FM Communications Port (COM5)

5 b.

&5 BB ASCH/HEX | 31 | Baud Rate: PERIO) s f 2 bilod pliods it ptod
N I I R I I T

FM4 S6E2H-Series Starter Kit *

Test Procedure

[SWE-RESET)

ISW2: INT

o3 A

Red LED (RGB LED) Test [TESTED]
Green LED (RGB LED) Test [TESTED]
Blue LED (RGB LED) Test [TESTED]
SW2 Key Test [ 0K 1
SW3 Key Test ]
Potentiometer Test 1
5D Card Test 1
Sub elock Test 1
Key in the option number

Press 'Enter' key to run the procedures

*
*
*
-
N
N
*
*
*
*
*
*
*
-
-

B T T T T T
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m  SW3 User Key Test: This procedure is to test switch SW3. Key in 5, and then press
SW3 on the starter board. The RGB LED (LED2) will glow green while SW3 is held down.

Release SW3 and press Enter to complete the test. It will display OK.

Figure 2-15: SW3 User Key Test
u FM-Link/CMSIS-DAP Cypress FM Communications Port (COM5)

& B ¢ B ASCI/HEX |5 51 | Baud Rate: JRER)

e T T S T T

FM4 S6E2H-Series Starter Kit *
Test Procedure

Red LED (RGB LED) Test
Green LED (RGB LED) Test

[TESTED]
[
Blue LED (RGB LED) Test [
[
[

TESTED]

*
*

*

*

*

SW2 Key Test *
SW3 Key Test *
Potentiometer Test *
SD Card Test *
Sub clock Test *
*

*

*

*

*

Key in the option number

*
*
*
*
*
*
*
*
*
*
*
*
*
* Press 'Enter' key to run the procedures
*

*

AR R AR E R R R AR R R R AR R TR A R T R R R R R AR R AR T R R AR R AR R AR T R R R Hk

B Potentiometer Test: This procedure tests the potentiometer. Key in 6 and "Turn Pot
clockwise/anti-clockwise" appear in the serial port viewer window depending on the
potentiometer’s (R11) current position. When the potentiometer is turned clockwise from
the min to the max position, RGB LED (LEDZ2) color changes from red to green to blue.
When turned anticlockwise, LED color varies from blue to green to red.

B Figure 2-16: Potentiometer Test
n FM-Link/CMSIS-DAP Cypress FM Communications Port (COM5)

&5 e BB ASCH/HEX & (2| Baud Rate: JREZNY

R AR AR AR AR AR AR AR AR AR AT AR AR AT AR AR TR AR AT TR RA A AR AT AR
FM4 S6E2H-Series Starter Kit *
Test Procedure

Red LED (RGB LED) Test [TESTED]
Green LED (RGB LED) Test [TESTED]
Blue LED (RGB LED) Test [TESTED]
SW2 Key Test [ OK 1
SW3 Key Test [ ok ]
Potentiometer Test [ oK 1
SD Card Test [-- -1
Sub clock Test [ 1
Key in the option number

Press 'Enter' key to runm the procedures

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

R A R AR R A R AR R E R AR R E R R TR AR R TR AR R AR AR AR AR R RR R AR RN
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B SD Card Test: This procedure tests the SD Card. Key in 7 and press the Enter key. If
an SD Card is found in the SD card slot (CN5) and read successfully, the console will
display OK. If an SD Card is not found in the slot, the console will display Fail.

Figure 2-17: SD Card Test

& ¢ BB ASCI/HEX |@ 5 |Baud Rate: BHkRIY

R E R R R R E R R R R A A R R A R R R A AR R R R AR R AR AR R AR AR A A R AR R AR AR R A R A

FM4 S6E2H-Series Starter Kit
Test Procedure

: Red LED (RGB LED) Test [TESTED]
: Green LED (RGB LED) Test [TESTED]
: Blue LED (RGB LED) Test [TESTED]

W2 Key Test [ o

W3 Key Test [ o
: Potentiometer Test [ o
: SD Card Test [

: Sub cloek Test  [......

Key in the option number
Press 'Enter' key to run the procedures

K
K
K

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

B Sub Clock Test: This procedure will test whether the sub clock is at 32.768 KHz or not.
Key in 8 and press the Enter key, the main routine will shift the system clock to the sub
clock, and then shift back to main clock after the sub clock is confirmed to be running at
32.768 KHz. It displays OK if the sub clock is running at 32.768 KHz otherwise it will

display Fail.

Figure 2-18: Sub Clock Test

n FM-Link/CMSIS-DAP Cypress FM Communications Port (COM5)

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
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FM4 S6E2H-Series Starter Kit
Test Procedure

: Red LED (RGB LED) Test [TESTED]
: Green LED (RGB LED) Test [TESTED]
: Blue LED (RGB LED) Test [TESTED]

2 Key Test [
3 Key Test [
: Potentiometer Test [
: SD Card Test [
: Sub clock Test [

Key in the option number
Press 'Enter' key to run the procedures

OK
oK
OK
oK
OK

1

1
1
1
1

Rr R R R R AR R R R AT R R R R R R Rk R R AR A R R R R AR T R R R R R Rk Rk kb ok

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

i
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W3 M1
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This chapter describes the features and hardware details of the FM4 S6E2H-Series Starter Kit.

3.1 System Block Diagram
Figure 3-1 shows the block diagram of the FM4 S6E2H-Series Starter Kit.

Figure 3-1: System Block Diagram

JTAG (CN2)

LDo H 3v3 ADC /‘; Potentiometer
E:I'JISIS—D.»“«F'(CN%
| Power LED INTX ,"1 1xReset Button
ey JTAG
| USB || cwmsisDAP |~ ISWD %
m | GPIO | /3 User LED(RGB)
JTAGI/F T
7y}
. ) GPIO —- 2xUser Button
SD card interface 717 SDIO 2
All-pin interface - All pi INTX L
P 70 pins 73 ResetLED

3.2 Hardware Features
m  Cypress FM4 S6E2HG MCU
B On-board ICE (CMSIS-DAP compatible)
®  SD card interface
®  All pins interface
B ResetLED
B Potentiometer
®m  RGBLED

B User buttons to generate interrupt (INT) and Non-Maskable interrupt (NMIX)
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B Reset button

B 20-pin JTAG interface

®  Selectable on-board voltage (3.3 V or 5.0 V)

3.3 Hardware Details

3.3.1 FM4 Series MCU

The FM4 S6E2HG MCU is a family of highly integrated 32-bit microcontrollers dedicated for high
performance embedded controllers at competitive price.

This series is based on the ARM® Cortex®-M4 processor with on-chip flash memory and SRAM,
and has peripherals such as motor control timers, A/D converters, and communication interfaces
like CAN, UART, CSIO, I2C, and LIN.

3.3.2 User Button and LED

The FM4 S6E2H-Series Starter Kit features two user buttons and a 3-color LED. The LED and
switches are connected to the S6E2HG MCU device via pins listed in Table 3-1.

Table 3-1: Button and LED

Pin Number Port Peripherals External Device
108 P68 SCK3_0,TIOB7_2, INTOO_2 SwW2
116 P60 SCK5_0,TIOA2_2,NMIX,MRDY_0,WKUPO SW3
82 p27 TIOA6_2, INTO2_2, RTO05_1 LED2 - Red
22 P38 INITX LED2 — Green
56 PEO MD1 LED2 - Blue

Pin 56 is used to drive the blue LED; it is also connected to MD1 pin which is used for the serial
programming mode setting. Jumper J21 can be used to switch the functions. Table 3-2 shows

the configuration.

Table 3-2: J21 Configuration

Jumper-J21 Port Function
Close 2~3 PEO Drive the blue LED
Close 1~2 MD1 Serial programming mode
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3.3.3 SD Card Interface

CN5 is an SD card interface connected with the SDIO macro of the S6E2HG device. This SD
card interface supports full function of the SDIO including data transmission, card detection and
write protection.

Figure 3-2: SD Card Circuit

vec_so
“‘]'"“’@ﬁ i s B B SD Card
RS2
RN15 RNTT NC
10K 10K "
o v o e " e wes &
SD_DAT: AN s 42 | |oduF
i soparz BHM__ S0 DAT2 0 J »—“—-—
pr— . Chs
S0_DAT3 30_DAT3_0
PINIE . 2 7 . . |
. SD_CMD L BATS
PING3 3 L ©Mo 5
n— W 1
. SD_CD ciD WIA2 [
PiN113 4 s ] vast il o
VDD
8D_CLK RH1E - SD_CLK O | o
FiNgz - i 8 e 7| vssz
s sooamm . SD_DAT0O | oAt Gho2 [
- S0_DATY 3 s S0_pATI 0 SDSNOS-AD-0015 =
e SD_WP N B SD_WiP_0

The pin arrangement of the SD card is shown in Figure 3-3.

Figure 3-3: Pin Arrangement of SD Card Interface

EERERECIERE:
IR
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Table 3-3 shows the signals of the SD card interface.

Table 3-3: Signals of SD Card Interface

Pin No. Pin Name Type Description
1 DAT2 110 Data

2 DAT3 110 Data

3 CMD lfe} Data

4 C/D I{e] Card detect

5 VSS1 power Power supply ground
6 VDD power Power supply

7 CLK | Clock

8 VSS2 power Power supply ground
9 DATO 110 Data

10 DAT1 110 Data

11 W/P (0] Write protect detect

3.3.4 CMSIS-DAP

The FM4 S6E2H-Series Starter Kit features an on-board CMSIS-DAP module to enable
programming and debugging of the FM4 S6E2HG MCU. The CMSIS-DAP firmware solution
supports full ITAG configuration and a two-wire Serial Wire Debug (SWD) interface.

The CMSIS-DAP module can also power the FM4 S6E2H-Series Starter kit via the CN3
connector.

Figure 3-4: CMSIS-DAP Circuit

Debugger Connected |53 (g BED BB A

Target Running || —LED4 g YELLOW R0\ 2¢

BNz
s 4

CMSIS-DAP

h—!

J3: B
JTAG Module: CLOSED
DAP Module: OPEN

| | oox | K [Tk

UHCONX_DAP

—
T

uoro
Ubis

'

2 dumpe2

J2
VCC MCU 5V: CLOSED
VCCTCU 3v3: OPEN
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3.3.5 JTAG

The FM4 S6E2H-Series Starter Kit provides an interface, CN2, to connect an external
programmer for programming the FM4 S6E2HG MCU or for connecting a third-party debugging
tool. CN2 is a standard ARM 0.1” 10*2-pin Cortex debug connector.

Figure 3-5: 10-pin JTAG I/F

VCC_MCU
JTAG{
| CN2 ——C24
1 2 0.1uF
PIN106 TRSTX 3 4
PIN104 TDI 5 6
PIN103 ™S 7 8
PIN105 TCK 9 10
11 12
PIN102 TDO 13 14
PIN38 RESET 15 16
R23 100R 17 18
JTAG_5VO0_IN 19 20

R26 1
NC )

3.3.6 Potentiometer

The FM4 S6E2H-Series Starter Kit has a potentiometer with resistance value ranging from 0 to
10 kQ. The middle terminal is connected to the ADC channel AN18.

Figure 3-6: Potentiometer

AVCC
Potentiometer
R11
AN18 R17 00R
19 18 » 10K
—ENF —_EwF
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3.3.7 Expansion Port

The FM4 S6E2H-Series Starter Kit provides two sets of expansion ports which route all the MCU

pins. The user can access all pins of the S6E2HG device from these ports. Figure 3-7 shows the

detalils.

Figure 3-7: Expansion Port
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4. Software Development

This chapter provides information about the available software resources supporting the
S6E2HG device and FM4 S6E2H-Series Starter kit.

4.1 Tool Options

The FM4 S6E2H-Series is supported by several third party tools/IDEs, and the user can choose
their preferred tool for development. Any one of below listed IDEs can used for opening and
building the example projects packaged with this kit:

®  |AR Embedded Workbench for ARM
m  Keil ARM RealView® Microcontroller Development System

Download evaluation versions of these tools from the vendor’s website. A full license may be
required to build or debug some of the example projects. For detailed information on using the
tools, see the documentation in the Help section of the tool chain or the website of the tool’s
supplier.

4.1.1 Build an Example Project with IAR IDE
The following steps describe how to open, build, and run an example project in the IAR IDE.

The s6e2hg_adc is one example project that is available after a successful installation.
1. Launch IAR Embedded Workbench IDE V7.40.5.9739 (or later).
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2. Click File > Open > Workspace and select the workspace file s6e2hg_adc.eww from
<User Directory>:\ FM4 S6E2H-Series Starter Kit VerOl

\Firmware\Demo Projects\s6e2hg adc\IAR
2 1AR Embedded Waorkbench IDE

\. config
Edit View Project Tools Window Help ) Ut
outpu
New = AR _
N L. settings
Open 3 File.. Ctrl+0 8 s6e2h .
Close Workspace... L= sbe2hg_adc
4| sbe2hg_adc
Save Workspace Header/Source File Ctrl+Shift+H % s6e2hg_adc
Close Workspace .j| s‘tartup_fm

"8 s6e2n _adc dded Workbench IDE ==
5 s, JAREle

File Edit View Project CMSIS-DAP Tools Window Help
DEedE &S iRl o] v YR E D O EH (B S(L D
Workspace x maml i = x
debug = #define ADC_INEUT_CH {lul<<18) // Connect with potentiomester =
. . #define ADC_UNIT {ADCO) o
Files S
#define ADC MAX SAMPLING COUNTI 1000u
E (J sbe2hg_adc - debug v
@ CFM_PDL_2.0.1 - / /
}—EDSDurDe_ﬂ\ES /* Global variable definitions (declared in header file with 'extern') */
| = O e . / /
| — B Readmetd
| fih starup_fr.s * 4 T / H
Doutput /* Local type definitions ('typedef'}) #/
/ /7
/ 7/ |
/* Local function prototypes ('static') */
/ 7/
/ /|
/* Local variable definitions [['static’) */
/ /|
/* Systick counter */
static uint32_t mu325ysTickCnt = 07
#* ADC wariables */
static boolean t bADCFinished = FRLSE;
static uint32_t mu32SampleRecord = 0;
static uint3Z_t mu32SamplingCount= 07
/ /7
/* Function implementation - global ('extern') and local ('static') *
shelhg_adc
< | 1 | ol <
x
Log i
g . y
= Thu Mar 10, 2016 10:52:27: Loading the CMEIS-DAP driver E
E
a
Al | n v -
Ready - Ln 75, Col 32 System NUM
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Click Project > Rebuild All to build the project.
Project CMSIS-DAP Tools Window Help
Add Files...
Add Group...
Import File List. ..
Add Project Connection, ..
Edit Configurations...

Remove

Create New Project...
Add Existing Project...

Options. .. Alt+F7

Wersion Control System 3

Make F7

Compile (b +F7
T

Clean

Batch build... F8

Software Development

Make sure the jumpers on the FM4 S6E2H-Series Starter board are placed according to

Table 4-1.

Table 4-1: Debugging Jumper Settings

Jumper Position Description

J2 Open Sets MB9AF312K to 3.3V.

J3 Open Sets MB9AF312K (CMSIS-DAP) in run mode. Power from CMSIS-DAP (CN3)
J7 Closed Sets S6E2HG (CMSIS-DAP) in run mode.

J10 Closed Sets SW3 user button connected.

Ji5 Pinl to Pin2 Sets S6E2HG to 3.3V.

J19 Close CMSIS-DAP virtual COM connection

J20 Pinl to Pin2 CMSIS-DAP virtual COM connection

J21 Pin2 to Pin3 PEO drives blue LED

Connect the USB cable to the CN3 port.
Observe that Power LED (LED5) is glowing green.

Click the Download and Debug icon in the tool bar, use Shortcut Crtl+D, or choose

Project > Download and Debug to start downloading and debugging.

S=mEHe & NEHERRE )

&

&

Note: When downloading the code example into the board, if you get a following warning:
"Skipping flash loading pass because there is no data in the designated range:
0x200C0000-0x200C7FFF", you can safely ignore it.

The S6E2HG processor includes two banks of flash, the main flash and a smaller work
flash at address 0x200C0000. The code examples do not use the work flash. However, the
debugger memory map includes the work flash, as it should. In effect, the IAR IDE tells you
the code example doesn't use the work flash. That's correct, and not a problem.
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8. Click the Run icon to run the program once it is downloaded successfully.
— -..rr 'u.r* —+ 1 [#+
S-1 822 2(2] X|

Refer to the Example Projects section for more details on example projects.

9. Click the Stop icon to stop the program

= |22 L5585

For more information about the IAR Embedded Workbench IDE, please click Help from within
the tool.

4.1.2 Build an Example Project with Keil puVision IDE

1Project

: Save Project in Bisiond format

: Close Project

: Export »
H Manage »

The following steps describe how to open, build and run an example project in Keil pVision IDE.

Before doing this, please check the availability of the flash loader file of the S6E2HG device
(S6E2HG4X0A.FLM & S6E2HG6XO0A.FLM) in this directory:

<Keil Install Directory>:\ARM\flash.

If the flash loader files are not there, copy them to the above folder from:
<User Directory>:\FM4 S6E2H-Series Starter Kit VerOl\Firmware
\Demo Projects\<Project>\ARM\flashloader\

The s6e2hg_adc is one example project that is available after a successful installation.

1. Launch Keil pVision IDE v5.16a (or later).

2. Click Project > Open Project and select the workspace file s6e2hg_dac.uvprojx from
<User Directory>:\FM4 S6E2H-Series Starter Kit VerOl\Firmware
\Demo Projects\s6e2hg adc\ARM.

! File Edit View [Project | Flash Debug Peripherals Tools SVCS Window Help flashloader
0= ﬂl New ?Vision Project. ) output

New Multi-Project Workspace... e
ram_debug_init

RTE
svd
& s6e2hg_adc.uvprojx

Open Project...

I CaUserstjinchen\Documents\Cypress\FM4 S6E2H-Series Starter Kit . . adcuvprojx - uVision =5
Fle Edit View Project Flash Debug Peripherais Tools SVCS Window Help
SHd a - . e x> 3 poLOEVICESERRIES[y| B # (R @~ & @|[FF) A
S & @ )| 53] pebug KBV

Project s ] mainc s

% Project: sbe2hg_adc

D startup_tms

2 mainc

J Readme.tat
® omsis

< | el
. [@5o. | O (057 |||
Build Output @
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3. Click the Build icon to build this project.

4. Make sure the jumpers on the FM4 S6E2HG-Series Starter board are placed according to
Table 4-2.

Table 4-2: Debugging Jumper Settings

Jumper Position Description
J2 Open Sets MB9AF312K to 3.3V.
J3 Open Sets MB9AF312K (CMSIS-DAP) in run mode. Power from

CMSIS-DAP (CN2)

J7 Closed Sets S6E2HG in run mode.

J10 Closed Sets S6E2HG user module

Ji5 Pinl to Pin2 Sets S6E2HG to 3.3V.

J19 Closed CMSIS-DAP virtual COM connection
J20 Pinl to Pin2 CMSIS-DAP virtual COM connection
J21 Pin2 to Pin3 PEO drives blue LED

Connect the USB cable to the CN3 port.
Observe that Power LED (LEDS5) is glowing green.

Click the Debug icon, use shortcut Crtl+F5, or choose Debug > Start/Stop Debug
Session to start downloading and debugging.

W aQ | e O&
8. Click Run to run the program once it is downloaded successfully.
| EM©O & B 60
9. Click Stop to stop the program when you want.

% [o

For more information about the Keil pVision IDE, please click Help from within the tool.
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4.2 Example Projects

The FM4 S6E2H-Series Starter Kit includes twelve example projects to help the user get a quick
start with the S6E2HG device. The example projects are located in this directory:

<User Directory>:\FM4 S6E2H-Series Starter Kit VerOl\Firmware

\Demo Projects

These examples listed in the Table 4-3 are based on the Peripheral Driver Library (PDL). The
PDL provides APIs for initializing and operating on-chip peripherals. PDL documentation is
available at:

<User Directory>:\FM PDL 2.0.1\doc

Use either IAR Embedded Workbench v7.40.5.9739 (or later) or Keil uVision IDE v5.16a (or later)
to open these example projects.

Table 4-3: Example Projects

# Projects Title/Description

Title: Analog-to-Digital Converter

Description: This project demonstrates the analog to digital conversion of the S6E2HG
device. This example sets the ADC to channel 18 in single conversion mode with

1 s6e2hg_adc interrupt enabled. ADC channel 18 is connected to a potentiometer. The conversion is
started using a software trigger. When an ADC conversion is completed, the interrupt
callback function is called, it reads the result data and prints it to UARTO. Refer to
section AD Converter for details.

Title: Base Timer

Description: This project demonstrates the base timer operation of the S6E2HG
device. This project configures a base timer in PWM mode to generate a PWM
sequence. The PWM outputs from TIOA6_2 which drives the red LED of LED2. The
PWM duty cycle is updated every 1ms by another base timer to produce a breathing
LED effect.

2 s6e2hg_bt_pwm

Title: Direct Memory Access (DMA)

Description: This project demonstrates DMA operation of the SBE2HG device. This
example shows how to use DMA for software block transfer. In this example DMA
3 s6e2hg_dma

channel 0 is used to transfer the contents of an array to another array using software
block transfer. After the transfer a callback function is executed, which sets a DMA

operation finished flag. Refer to section Direct Memory Access (DMA) for details.

Title: External Interrupt

Description: This project demonstrates the external interrupt operation of the S6E2HG
device. SW2 key press is detected by the external interrupt. Pressing the SW2 key on
the board will change the color of RGB LED (LED2) from red to green to blue.

4 s6e2hg_ext_int

Title: Flash Write

Description: This project demonstrates the flash writing operation of the S6E2HG
5 s6e2hg_flash device. A specific set of four values each of four bytes in size will be written into a
specific address location in the flash memory. Refer to section Flash Write for the
details.
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# Projects Title/Description

Title: GPIO

Description: This project demonstrates the GPIO operations of the S6E2HG device by
driving an LED. Pin P38 sinks current from the green LED of the RGB LED (LED2). Pin
P38 will output a pulse sequence to blink the LED continuously.

6 s6e2hg_gpio

Title: Multi-function Serial Interface
Description: This project demonstrates the UART communication of the S6E2HG
7 s6e2hg_mfs_uart device. This program enables the MFSO0 as a UART to communicate with the CMSIS-

DAP. The CMSIS-DAP serves as the bridge between the MCU and the PC. Refer to
section UART Communication for details.

Title: Multi-function Timer

Description: This project demonstrates the multi-function timer (MFT) operation of the
8 s6e2hg_mft_frt SBE2HG device. This example demonstrates the access of FRT (Free Run Timer) in
Up/Down-count mode with peak/zero match interrupt. The blue LED (RGB LED2) will
turn on/off when peak/zero match interrupt occurs.

Title: Real Time Clock

Description: This project demonstrates the RTC operation of the S6E2HG device. The
program enables the RTC in calendar mode, and sends out the current calendar data
through UARTO. The calendar starts from 2015/9/30 23:59:01 Wednesday. The
calendar data will be displayed in the Serial Port Viewer window. When time reaches

9 s6e2hg_rtc

"2015-10-01 00:00:00", the Serial Port Viewer window displays ‘alarm occurs’
message, and at the same time, RGB LED?2 starts blinking. A new time "2015-10-01
09:30:00" is set.

Title: Sleep Mode

Description: This project demonstrates the sleep mode operation of the S6E2HG

10 s6e2hg_sleep_mode | device. The MCU will enter sleep mode after blinking the green LED five times. It can
be woken up by pressing SW3. After wakeup, the green LED will turn on. Refer to
section Sleep Mode for the details.

Title: Software Watchdog

Description: This project demonstrates the operation of the S6E2HG watchdog by
considering two different situations when the watchdog is enabled: a) when the

11 s6e2hg_sw_wadt watchdog is fed and b) when the watchdog is not fed. If the watchdog is enabled and is
fed in time, the program will run normally, and the RGB LED will blink green. If the
watchdog is enabled and not fed in time, the device will reset, and the green LED will
remain ON continuously. Refer to section Software Watchdog for the details.

Title: Watch Timer

Description: This project demonstrates the Watch Timer function of the S6E2HG
12 s6e2hg_wc

device. The Watch Timer generates an interrupt every second. In the interrupt service
routine, pin P38 will drive the RGB LED (LED?2) to blink green.

FM4 S6E2H-Series Starter Kit Guide, Doc. No. 002-11387 Rev. ** 34



Software Development

4.2.1 AD Converter

4.2.1.1 Project Description

This project demonstrates the Analog-to-Digital conversion of the S6E2HG device. This example
sets the ADC channel 18 in single conversion mode with interrupt enabled. ADC channel 18 is
connected to a potentiometer. The conversion is started using a software trigger. When ADC
conversion is completed, the interrupt callback function is called, it reads the result data and
prints it to UARTO.

4.2.1.2 Hardware Connection

No specific hardware connections are required for this project. All connections are hardwired on
the board.

4.2.1.3 Verify Output

1. Power the FM4 S6E2HG-Series Starter board from CN3 using a USB cable, refer to
Figure 2-5.
2. Open the project file in IAR Embedded Workbench or Keil pVision IDE from the following
directory on your PC:
IAR project: <User Directory>:
\FM4 S6E2H-Series Starter Kit VerOl\Firmware
\Demo Projects\s6e2hg adc\IAR\s6e2hg adc.eww.
Keil project: <User Directory>:
\FM4 S6E2H-Series Starter Kit VerOl\Firmware
\Demo Projects\s6e2hg adc\ARM\s6e2hg adc.uvprojx.

3. Build the project and download the code into the SBE2HG device.

Run the Serial Port Viewer, set the baud rate as 115200, and click the Disconnected
button to connect the board with PC, as described in section Run the Test Demo.

Figure 4-1: Select the Baud Rate

a
K3 FM-Link/CMSIS-DAP Cypress FM Communications Port (c0M19)__ G=HEE |

icom19 X B ASCI/HEX |l S| |Baud Rate: PRERVY M+ Disconnected @ &

(c) Spansion / Cypress
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5.  Run the program and the ADC value will be displayed in the Serial Port Viewer window.

Figure 4-2: ADC value

[ FM-Link/CMSIS-DAP Cypress FM Communications Port (COM19) _E‘ﬂl-i_hi

fcom1o [ & I B ASCH/HEX |l I3l | Baud Rate: BEERN B & Connected

{c) Spansion / Cypress I

6. Turn the potentiometer, the ADC values will change accordingly.

o

4.2.2 Direct Memory Access (DMA)

4.2.2.1 Project Description

This project demonstrates DMA operation of the S6E2HG device. The program configures DMA
to move the data from au32SourceData (source array) to au32DestinationData (destination
array), and then compares the content of the arrays to verify the data.

4.2.2.2 Hardware Connection

No specific hardware connections are required for this project. All connections are hardwired on
the board.

4.2.2.3 Verify Output

4.2.2.3.1 Instructions for IAR Embedded Workbench
1. Power the FM4 S6E2H-Series Starter board from CN3 using a USB cable, refer to
Figure 2-5.

2. Open the project file in IAR Embedded Workbench from the following directory on your
PC:
IAR project: <User Directory>:
\FM4 S6E2H-Series Starter Kit VerOl\Firmware
\Demo Projects\s6e2hg dma\IAR\s6e2hg dma.eww.

3. Build the project and download the code into the S6E2HG device.
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4. Open Watchl window from View-> Watch.
View Project Debug Disassembly

Messages 2 | w3 G
Workspace _;TT;E_
Source Browser b <7

C-5TAT »

Breakpoints o

Disassembly - I
Memory E

Symbaolic Memory

Register

wetch 1
Locals Watch 2
Statics Watch 3

Auto Watch 4

5. Add the arrays au32SourceData and au32DestinationData in Watch1 window.

Watch 1
Expression Value Location Type
® au32S0... <array> 0x1FFF8000 uint32_t[256]

® au32De... <array> 0x1FFF8400 uint32_t[256]

Run the program for a while (>10 seconds).

Stop the program and check the arrays mentioned above. The Program Counter (PC) will
stop at the routine as shown below which means the content of the arrays are the same.
You can also verify the content of the arrays in the watch window.

if {TRUE == bkError) /¢ Should never happen ...
{

while (1)
{1
}

= while (1)
{1

4.2.2.3.2 Instructions for Keil pVision IDE
1. Power the FM4 S6E2H-Series Starter board from CN3 using a USB cable, refer to
Figure 2-5.

2. Open the project s6e2hg_dma in Keil pVision IDE from the following directory on your PC:
Keil project: <User Directory>:
\FM4 S6E2H-Series Starter Kit VerOl\Firmware
\Demo Projects\s6e2hg dma\ARM\s6e2hg dma.uvprojx.

3. Build the project and download the code into the S6E2HG device.
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4. Open Watchl window from View->Watch Windows.

View | Project Flash Debug Peripherals Tools SV

v | Status Bar

Toolbars

Project Window

Books Window
Functions Window
Templates Window
Source Browser Window
Build Output Window
Error List Window
Find In Files Window

Command Window
Disassembly Window
Symbols Window
Registers Window

g = I S < A== Al

[
Lt

Call Stack Window
Watch Windaws vl watch1
Memory Windows v |z watch 2

5. Add the arrays au32SourceData and au32DestinationData in Watch1 window.

[watch 1
Mame Value Type
“"Lg au32SourceData 0x20033014 au325ourceData unsigned int[256]
“"Lg au32DestinationData | 0x20033414 au32DestinationData unsigned int[256]
L < Enter expressions

Run the program for a while (>10 seconds).

Stop the program and check the arrays mentioned above. The Program Counter (PC) will
stop at the routine as shown below which means the content of the arrays are the same.
You can also verify the content of the arrays in the watch window.

180 if (TRUE == bError) // Should never happen ...
is1 {
is2 while (1)
183 {}
184 }
185
[ 128 | while (1)
i87 {}
188 }

4.2.3 Flash Write

4.2.3.1 Project Description

This project demonstrates the flash writing operation of the S6E2HG device. A specific set of
four values each of four bytes in size will be written into a specific address location in the flash
memory.

4.2.3.2 Hardware Connection

No specific hardware connections are required for this project. All connections are hardwired on
the board.

4.2.3.3 Verify Output

4.2.3.3.1 Instructions for IAR Embedded Workbench

1. Power the FM4 S6E2H-Series Starter board from CN3 using a USB cable, refer to
Figure 2-5.
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Open the project file in IAR Embedded Workbench from the following directory on your

PC:
IAR project:

\Demo Projects\s6e2hg flash\IAR\s6e2hg flash.eww.

<User Directory>:
\FM4 S6E2H-Series Starter Kit VerOl\Firmware

Build the project and download the code into the S6E2HG device.

Open the memory window from the View > Memory. Enter 0x00070000 in the Go to table
and press the Enter Key on your PC.
View Project Debug

Messages 3
Waorkspace
Source Browser  »
C-5TAT 3
Breakpoints * Goto 000070000 v = [
Disassembl 0006ffb0 ff ff ff ff ff ff ff ff ff ff £f £f £f £f £f £f  +vvvvvnnneoennns
¥ O00BEECO XE ££ £f EE Tf £f £f £ TE TE BF 2 ££ BE BE BE  suswseossessosmss
0006££d0 £f ff £f £f £f £f £f £f £f £f £f £f £f £f £ £f  ..ovvivnreeennns
Svmbolic M OO06TTe0 Xt £f £f Ff It £f £f & Tf Tf TF 2f Pf Tf 5F IT  seocsoosseveses
B R 0006££f0 ff ff ff £f ff ff ff £f £f £f £f £f £f £f £F £f  .oovvnnnneeannns
Register 00070000 [T If Tf ff If If If T If If Tf If If T TL IF Bevveeeeeennnnn.
00070010 f I T I T T If If If If If IE ET EE EE BT evvvvvrereeeeees
Watch » 00070020 ff ff ff £f £f ff £f £f £f £f £f £f £f £f £F £f  oovvrrnnneennnns
5. Run the program for a while (>10 seconds).
6. Stop the program and check the content of 0x00070000 in flash.
Goto Memary u 4 D
0006ffe0 ff ff ff ff ff ff ff ff £f ff ff £f £f f£f £f ff

00070020
00070030
00070040

4.2.3.3.2 Instructions for Keil pVision IDE
Power the FM4 S6E2H-Series Starter board from CN3 using a USB cable, refer to

1.

Figure 2-5.

ff £f ff ff ff
£f Tf £f If £f
ff £ff ff ff ff

£f ff £f
tf If If
ff ff ff

Open the project s6e2hg_flash in Keil pVision IDE from the following directory on your PC:

Keil project:

<User Directory>:

\FM4 S6E2H-Series Starter Kit VerOl\Firmware

\Demo Projects\s6e2hg flash\ARM\s6e2hg flash.uvprojx.

Build the project and download the code into the S6E2HG device.
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4. Open the Memoryl window from the View > Memory Windows. Enter 0x00070000 in the
Address table and press the Enter Key on your PC.

View | Project Flash Debug Peripherals Tools SVCE
V' | Status Bar o
Toolbars 3 E‘; .
=] Project Window L] startup fm.s
&3 Books Window 57 m
{} Functions Window 58
59
0, Templates Window 0
ﬁ Source Browser Window 6l
=] Build Output Window 2§ [
/* Local
3¢ Error List Window PL PR
s FindIn Files Window 65
L1 Memory 1
> Command Window &7
@L Disassembly Window E: Address: (()xDDWDDDD
I@ Symbols Window 70 x00070000: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
= Registers Window 71 X :
IO ol Stack Window 72 0x00070068: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
L= 73 0x0007009C: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
i¥at RN o T P e 0x000700D0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
Memory Windows » ||| memory1 0x00070104: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

5. Run the program for a while (>10 seconds).
6. Stop the program and check the content of 0x00070000 in the flash.

Memory 1

Address: [(<00070000

00070000: 33 22 11 00 77 66 55 44 BB AA 00 88 FF EE DD CC JFF FF FF FF
0x00070034% FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0x00070068: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0x0007009C: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0x000700D0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

4.2.4 UART Communication

4.2.4.1 Project Description

This project demonstrates the UART communication of the S6E2HG device. This program
enables the MFSO as a UART to communicate with the CMSIS-DAP. The CMSIS-DAP serves
as the bridge between the MCU and the PC.

4.2.4.2 Hardware Connection

No specific hardware connections are required for this project. All connections are hardwired on
the board.

4.2.4.3 Verify Output

1. Power the FM4 S6E2H-Series Starter board from CN3 using a USB cable, refer to
Figure 2-5.
2. Open the project file in IAR Embedded Workbench or Keil pVision IDE from the following
directory on your PC:
IAR project: <User Directory>:
\FM4 S6E2H-Series Starter Kit VerOl\Firmware
\Demo Projects\s6e2hg mfs uart\IAR\s6e2hg mfs uart.eww.
Keil project:<User Directory>:
\FM4 S6E2H-Series Starter Kit VerOl\Firmware
\Demo Projects\s6e2hg mfs uart\ARM\s6e2hg mfs uart.uvprojx.
Build the project and download the code into the S6E2HG device.
Run the program.

5. Run the Serial Port Viewer, set the baud rate as 115200, and click the Disconnected
button to connect the board with the PC, as described in section Run the Test Demo.
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Figure 4-3: Select the Baud Rate
l—, FM-Link/CMSIS-DAP Cypress FM Communications Port (COM19) _ \E=20E0 X I

(c) Spansion / Cypress I

6. Click the Toggle Outgoing Data Window button.

Figure 4-4: Toggle the Outgoing Data Window

&) FM-Link/CMSIS-DAP Cypress FM Communications Port (COM19)

(c) Spansion / Cypress

IS
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7. Key in any characters in the Outgoing Data Window, the same characters will be echoed

in the Input Data Window.

Figure 4-5: Echo Test
| - Fi-Link/C (o]
@m0 D -
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4.2.5 Sleep Mode

4.2.5.1 Project Description

This project demonstrates the sleep mode operation of the S6E2HG device. The MCU will enter
sleep mode after blinking the green LED 5 times. It can be woken up by pressing the SW3 key.
After wakeup, the green LED will turn on.

4.2.5.2 Hardware Connection

No specific hardware connections are required for this project. All connections are hardwired on
the board.

4.2.5.3 Verify Output

1.

Power the FM4 S6E2G-Series Starter board from CN3 using a USB cable, refer to
Figure 2-5.

Open the project file in IAR Embedded Workbench or Keil pVision IDE from the following
directory on your PC:

IAR project: <User Directory>:

\FM4 S6E2H-Series Starter Kit VerOl\Firmware

\Demo Projects\s6e2hg sleep mode\IAR\s6e2hg sleep mode.eww.
Keil project: <User Directory>:

\FM4 S6E2H-Series Starter Kit VerOl\Firmware

\Demo Projects\s6e2hg sleep mode\ARM\s6e2hg sleep mode.uvprojx.
Build the project and download the code into the S6E2HG device.

Run the program.

The RGB LED (LED2) will blink 5 times (green color), and then the MCU enters sleep
mode.

Figure 4-6: MCU in sleep mode

6.
7.

pVision - Canna x|

Trying to recover debug connection. ..
! ]
The CoreSight debug unitin the target device does not react.

Typically, this happens when the application enters a deep sleep
power saving mode and does not exit it.

Tries to reset the target hardware to recover
MRS the connection to the CoreSight debug unit.

Stop Debugging Stop the debug session and exit the Debugger.

Press the SW3 key to wake up the MCU.
The RGB LED (LED2) will glow with green color.

4.2.6 Software Watchdog

4.2.6.1 Project Description

This project is to demonstrate the operation of the S6E2HG watchdog. The project demonstrates
two different situations: when the watchdog is fed and when the watchdog is not fed.

If the watchdog is enabled and the watchdog is fed in time, the program will run properly, and
the RGB LED (LED2) will blink green.
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If the watchdog is enabled, but not fed in time, the chip will reset, and the green LED will remain
glowing.

4.2.6.2 Hardware Connection

No specific hardware connections are required for this project. All connections are hardwired on
the board.

4.2.6.3 Verify Output

1. Power the FM4 S6E2H-Series Starter board from CN3 using a USB cable, refer to
Figure 2-5.

2. Open the project file in IAR Embedded Workbench or Keil pVision IDE from the following
directory on your PC:
IAR project: <User Directory>:
\FM4 S6E2H-Series Starter Kit VerOl\Firmware
\Demo Projects\s6e2hg st wdt\IAR\s6e2hg st wdt.eww.
Keil project: <User Directory>:
\FM4 S6E2H-Series Starter Kit VerOl\Firmware
\Demo Projects\s6e2hg st wdt\ARM\s6e2hg st wdt.uvprojx.

3. Build the project and download the code into the S6E2HG device.
4. Run the program.
5. The RGB LED (LED2) will blink green.
6. Stop the program, comment out the line of Swwdg_Feed(); in main.c, and click File >
Save
static void WdgSwCallback(void)
hisld "Syvdc Fasd()"
I / Clear Irq and Reset Timer I
if (TRUE !'= %X_S‘n'n'.‘";—)’v\':(\ERIS_f.RIS) // If the vatchdog interrupt flag had |

| §
Setled (ueCountiWdg) ;

Repeat steps 3 to 4.
The RGB LED (LEDZ2) will glow green but will not blink.

4.3 Flash Programming
This section describes how to program the S6E2HG MCU using the FLASH MCU Programmer
and how to program the CMSIS-DAP device using the FLASH USB DIRECT Programmer.
4.3.1 Programming the S6E2HG using the FLASH MCU Programmer

1. The FLASH MCU Programmer gets installed on your PC as part the Kit installer. Follow
Install Software to install the kit.

2. Make sure the jumpers on the FM4 S6E2H-Series Starter board are placed according to
Table 4-4.

Table 4-4: Jumper Settings for SGE2HG programming using FLASH MCU Programmer

Jumper Position Description
J2 Open Sets MB9AF312K to 3.3V.
J3 Open Enable MB9AF312K CMSIS-DAP for debugging and programming purpose.
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Jumper Position Description

J5 Open Sets MB9AF312K (CMSIS-DAP) in run mode.

J7 Closed Selects CMSIS-DAP as power source.

J10 Open Sets S6E2HG in programming mode

J15 Pinl to Pin2 Sets S6E2HG to 3.3V.

Ji8 Closed Sets S6E2HG in programming mode

J19 Closed CMSIS-DAP virtual COM connection (SINO to pin 21 of MB9AF312K)

J20 Pinl to Pin2 CMSIS-DAP virtual COM connection (SOTO to pin 20 of MB9AF312K)

J21 Pinl to Pin2 Sets the PEO pin to MD1 mode

Connect the USB cable to the CN3 port.
Observe that the Power LED (LEDS5) is glowing green.
5. Launch the FLASH MCU Programmer from Windows
Start Menu > All Programs > Cypress > FLASH MCU Programmer > FM0+ FM3 FM4
Select Target MCU as S6E2HG6G/E/F.
Set Crystal Frequency to 4MHz.

Select the Motorola-S format file or Intel-HEX format file to be programmed to FLASH
memory in the MCU.

Note: The HEX file selected in this example is the Test Demo firmware.

9. Check the COM Port number in the Windows Device Manager.
g-;! Device Manager =
File Action \View Help

e | FE | HEEE &S
g CD-KLin-NB
[£-459 Batteries
+1-/ 2| Biometric Devices
Bluetooth Radios
Computer
"= Disk drives
- Display adapters
&ﬁ, Human Interface Devices
- IDE ATA/ATAPI controllers
ﬁ Imaging devices
Jungo Connectivity
5 Keyboards
] Memory technology driver
Mice and other pointing devices
i Monitors

Metwork adapters
] ?’ Ports (COM &LPT)

X FM-Link/CMSIS-DAP Cypress FM Communications Port (COM4)

T Intel{R) Active Management Technalogy - SOL (COM3)
Processors
rl- [} Security Devices
B Sound, video and game controllers
18 System devices
a Universal Serial Bus controllers
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10. Enter the Virtual COM Port listed in the Ports of Windows Device Manager in COM box in
the Customize setting window (This window appears when the Set Environment button is
clicked).

Customize setting k u

COMPORT I Sound | Tooltips |

COM PORT SELECT

COM (1-256) | [

OK I Cancel | Ay |

L =

11. Click on the Full Operation (D+E+B+P) button to start programming.

- FLASH MCU Programmer for FMO+ / FM3 / FM4 i =1

Flash Information
Target MCU ISGEQHGGG/E/’F LI Start Addr End Addr Size
LI | 00000000H 0007 FFFFH | 00080000H

Crystal Frequency |4MHZ

| Frd—120—sfa?h 00400000H 00400001 H 00000002 H
Hex Fil tp_fmd— —sfelhgsrec 0
o | —Ipen 00404000H | 0040400FH | 0O000010H

200C0000H 200C7FFFH 00003000H

rCommand te COM4 | ‘ |

Full Qperation(D+E+B+P) Set Environment | Help
Chachk SUM WO1,L2d
Download Erase Blank Check

FLASH MCU PROGRAMMER & =
;}EYPRESS

MEr FM3 FMa FERFDAM

Frogram & Yerify | Read & Compare Copy

12. Reset the S6E2HG device by pressing the reset button (SW1) on the board, and click OK.
%2 FLASH MCU Programmer for FMO+ / FM3 / FM4 = Xl

[ Flash Information
Target MCU 2/7 —_— Size

—— flash - I [ oooso000H
Crystal Frequenc | 00020000H
00000002H

Hex Fil _ b
e e f Please reset the microcontroller on userboard. 0000001 0H

Then push OK button. 00008000H

| -
|| Command to CO
|

OK Cancel Help |

V01,23

1

Download | T | DTETT T |

FLASH MCU PROGRAMMER -
%EYPHESS

FMEr FM3 FMa FERroam

Program & Werify | Read & Compare

Copy |

Note: Please click on Help for any issues or errors encountered during programming.
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4.3.2 Programming the CMSIS-DAP (MB9AF312K) Device Using the FLASH USB DIRECT
Programmer

By default, the latest CMSIS-DAP firmware is programmed on the MBOAF312K. It is not required
for the user to re-program firmware again before running the CMSIS-DAP debugger. Follow the
steps below to update the firmware, if needed.

1. The FLASH USB DIRECT Programmer gets installed on your PC as part the kit installer.

2.  Make sure the jumpers on the FM4 S6E2H-Series Starter board are placed according to
Table 4-5.

Table 4-5: Programming Jumper Settings for CMSIS-DAP programming

Jumper Position Description
J2 Open Sets MB9AF312K to 3.3V.
J3 Open Enable MB9AF312K CMSIS-DAP for

programming and debugging purpose.

J5 Closed Sets MB9AF312K (CMSIS-DAP) in
programmer mode.

J7 Closed Selects CMSIS-DAP as power source.

J10 Closed Sets S6E2HG in programming mode

J15 Pinl to Pin2 Sets S6E2HG to 3.3V.

J18 Open Sets S6E2HG in run mode

J19 Closed CMSIS-DAP virtual COM connection (SINO to

pin 21 of MB9AF312K)

J20 Pin1 to Pin2 CMSIS-DAP virtual COM connection (SOTO
to pin 20 of MBO9AF312K)

J21 Pin2 to Pin3 Sets pin PEO to drive the LED

3. Connect the USB cable to the CN3 port.
Observe that the Power LED (LEDD5) is glowing green.
5. Launch the FLASH USB DIRECT Programmer from Windows

Start Menu > All Programs > Cypress > FLASH USB DIRECT Programmer >
USBDirect

Select the Target MCU as MB9AF312K.

Select the Motorola-S format file or Intel-HEX format file to be programmed on
MB9AF312K. The hex file is included in the following directory:

<User Directory>:

\FM4 S6E2H-Series Starter Kit VerOl\Firmware\CMSIS-DAP
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8. Check the COM Port number in the Windows Device Manager.
&=k Device Manager

Software Development

File Action View Help
= | = HE®

4l3 CD-LinChen-NB
> E Batteries

2| Biometric Devices

ﬂ Bluetooth Radios

& Computer

g Disk drives

.!.' Display adapters

ﬂﬁ Human Interface Devices

g IDE ATA/ATAPI controllers

% Imaging devices

{E¥ Jungo Connectivity

— Keyboards

Memory technology driver

- Mice and other pointing devices

ljJ Monitors

{E¥ Network adapters

Y Ports (COM & LPT)

T?' Intel(R) Active Management Technology - SOL (COM3)
175" USBVCOM (COM10)

b Processors

A S

| S A -~ A

| »

11

9. Enter the Virtual COM Port listed in the Ports of Device Manager in the COM box.

10. Click the Full Operation (D+E+B+P) button to start programming.

U FLASH USB DIRECT Programmer =1
SELECT [ FLASH INFORMATION
Tarzet MCU  [MBSAF312K ~] Start Addr End Addr iz
| 00000000H 0001 FFFFH | Q0020000H
i b8afdfxk is_d 23
s [t [m3afa 1k emsis.dap 25 srec_Open | 00100000H | 00100001H | ooooooozH
COM{1-256) |10 200CA000H 200CTFFFH 00008000H
|
|
I rCommand to COMIO
Full Operation(D+E+B+F) et Emuiromimei | Hisl |
Check SUM | Version Info |
Download Erase Blank Check
Usa i ; Ceress
| | Program & Yerify | Read & Compare Copy "S"B"HD"IB'"E"F‘I r”"nﬁ
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Software Development

Reset the CMSIS-DAP microcontroller by removing and reconnecting the USB cable, and

click OK.
U FLASH USB DIRECT Programmer L = P |
~SELECT ] rFLASH INFORMATION
Target MCL 2/7 - Size
flash E 00020000H
Hex File 00000002 H
CaM (1-256) i Please reset the microcontroller on userboard. 00008000H
=" Then push OK button.
|
rCommand to C

Download

=]

Cancel |

|

Help |

grsion Info |

Erase

| BERK Check

Program & “erify | Read & Compare

Copy

‘ U'ss pirect

Bgramme

&5

12. Click OK button in Erase and Program Complete window.
U FLASH USB DIRECT Programmer

= % |

~SELECT
Target MCU

Hex File

COM (1-258)

| [ FLASH INFORMATION

-

[ Command to C

Downlead

321/321

o

Erase and Program Complete

Frogram & Werify | Reaa g Eompare |

Size

00020000H
00000002H
00008000H

Help |

EBrsion Info |

PRESS

Note: Please click on Help for any issues or errors encountered during programming.
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A.1 Schematic

Figure A-1. MCU
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Figure A-2. CMSIS-DAP & JTAG
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Figure A-3. SD Card Interface
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Figure A-4. NAND Flash (NOT MOUNTED)

VCC_FLASH
Nzt INREX 0 Flash_RE 1IR7TIRISRIERIZRTT
oS CSX0_0_R44 22R__Flash CE K3QuC Qic ic Gk
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Figure A-5. SDRAM (NOT MOUNTED)
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Figure A-6: USB (NOT MOUNTED)
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Figure A-7: Power
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A.2  Bill of Materials
Item Qty Reference Value Description Mfg Mfg part number
. 2.54mm, 2pin
1 1 CN1 2.54mm, 2pin,Wall AIMO 2285-0106ANGO01
connector
. 2.54mm,10*2pin IDC
2 1 CN2 2.54mm, 10*2pin,Wall AIMO 2285-0110ANGO01
connector
3 1 CN3 10118192-0001LF Micro USB type B FCI 10118192-0001LF
4 4 CN5 SDSNO09-A0-0015 SD card interface PROCONN | SDSNO09-A0-0015

J2, 33, J5, J6, J7, J8, . o .
5 10 Pin header,1*2pin,dip 2.54mm, 2pin header | AIMO 1225-1102ANGOS11.501
J16, J10, J18, J19

6 3 J15, J20, J21 Pin header,1*3pin,dip 2.54mm, 3pin header | AVX 1225-1103ANGOS11.501
. o 2.54mm,30*2pin
7 1 u2-1, U2-2 Pin header,30*2pin,dip head AIMO 1225-11060ANG0OS11.501
eader

C1,C2,Cs3, C7, C9,
C10, C11, C12, C13,
C18, C19, C24, C26,
8 27 C28, C29, C32, C33, 0.1uF Ceramic Capacitor YAGEO CCO0603KRX5R8BB104
C34, C35, C36, C37,
C38, C39, C41, C42,

C64, C65

9 4 C5, C21 220pF Ceramic Capacitor YAGEO CC0603JRNPO9BN221
10 2 C6, C22 100nF Ceramic Capacitor YAGEO CC0603KRX5R8BB104
11 0 C14, C15, C30, C31 NC/12pF Ceramic Capacitor YAGEO CCO0603KKX5R8BB120
12 2 C16, C17 12pF Ceramic Capacitor YAGEO CCO0603JRNPO9BN120
13 1 C62 10pF Ceramic Capacitor YAGEO CC0805KKX5R8BB100
14 1 C63 1uF Ceramic Capacitor YAGEO CCO0603KKX5R8BB105
15 2 C20, C27 4.7uF Ceramic Capacitor YAGEO CCO0603KKX5R8BB475
16 2 C8, C23 10uF Ceramic Capacitor YAGEO CCO0603KKX5R8BB106
17 1 C4 10uF/16V Electrolytic Capacitor | Panasonic EEE-FK1C100R

18 1 C40 100uF/16V Electrolytic Capacitor | Panasonic EEE-1CA101WP

RN1, RN3, RN4, RN5,
RNG6, RN7, RN8, RN9, .
19 14 22R Resister Array BOURNS 652-CAT16-220J4LF
RN10, RN11, RN12,

RN13, RN14, RN16

20 2 RN15, RN17 10K Resister Array BOURNS 652-CAT16-103J4LF
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Item Qty Reference Value Description Mfg Mfg part number
21 4 R1, R78, R79, R80 1K Resister YAGEO RCO0603FR-071KL
R2, R4, R15, R16,
R18, R20, R38, R39, .
22 14 10K Resister YAGEO RCO0603FR-0710KL
R40, R33, R51, R54,
R84, R91
23 1 R5 510R Resister YAGEO RC0603FR-07510RL
24 1 R6 680R Resister YAGEO RC0603FR-07680RL
25 1 R7 220R Resister YAGEO RCO0603FR-07220RL
26 4 R8, R12, R13, R14 OR Resister YAGEO RCO0603FR-070RL
27 3 R10, R37, R83 iM Resister YAGEO RC0603FR-070RL
28 3 R17, R22, R23 100R Resister YAGEO RCO0603FR-071ML
R24, R34, R35, R44,
29 10 R45, R46, R47, R48, 22R Resister YAGEO RCO0603FR-0722RL
R49, R50
R29, R30, R70, R89, .
30 5 RA0 2K Resister YAGEO RCO0603FR-072KL
31 1 R31 2K7 Resister YAGEO RCO0603FR-072K7L
R26, R36, R52, R74, .
32 0 NC Resister YAGEO RC0603FR-070RL
R75, R76, R77, R92
33 2 R41, R42 3K3 Resister YAGEO RC0603FR-073K3L
34 1 R55, R88 6K8 Resister YAGEO RCO0603FR-076K8L
35 2 R81, R82 4R7 Resister YAGEO RCO0603FR-074R7L
36 2 R3, R32 10K Resister YAGEO RCO0603FR-0710KL
37 1 R11 3386P-1-103T Potentiometer BOURNS 3386P-1-103T
Yellow
38 1 LED4 LED YELLOW OSRAM LY R976-PS-36
LED,0805,SMT
Green
39 1 LED5 LED GREEN OSRAM LG R971-KN-1
LED,0805,SMT
40 2 LED1, LED3 LED RED Red LED,0805,SMT OSRAM LH R974-LP-1
CLV1A-FKB- CLV1A-FKB-
41 1 LED2 RGB LED,SMT Cree
CJ1IM1F1BB7R4S3 CJ1M1F1BB7R4S3
42 2 D1, D4 DL4148 Rectifier Diode MMC DL4148
43 3 FB2, FB3, FB4 MPZ1608S101AT Ferrite Bead TDK MPZ1608S101AT
44 1 Q2 MMS8550-H-TP NPN transistor MMC MMS8550-H-TP
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Item Qty Reference Value Description Mfg Mfg part number
Push-
45 3 SW1, SW2, SW3 ELTSM-62KR-H-T/R button,6*6*5mm, Jinling ELTSM-62KR-H-T/R
SMT
S6E2HG6GOA MCU,176LQFP,0.5m
46 1 Ul . Cypress S6E2HG6GOA GV20000
GV20000 m pitch
MCU,64LQFP,0.5mm
47 1 U4 MB9BF312K itch Cypress MB9BF312KPMC
pitc
LM1117IMPX-
48 1 u7 Regulator TI LM1117IMPX-3.3/NOPB
3.3/NOPB
CSTCR4MO0O0G15L99- Ceramic Resonator,
49 2 Y1, Y3 Murata CSTCR4M00G15L99-*0
*0 4M, 1000ppm
50 1 Y2 QRA-32768A20125B Crystal,32.768K,206 Wisdom QRA-32768A20125B
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