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1 Introduction

This application note is intended as a guide for porting an EVE Screen Designer (ESD) 4.10
exported project to an application on FreeRTOS, running on an ARM Cortex-M4 based MCU
platform, i.e., STM32L476 Discovery board. In this document, an ESD 4.10 exported example
project “EvChargePoint” and a STM32L476 Discovery board are used to showcase the porting
procedure. Readers are expected to have the knowledge of ESD 4.10 as well as the STM32
platform.

Figure 1 - EVEChargePoint on ESD 4.10 Figure 2 - EVEChargePoint on EVE 4

1.1 Overview
This guide covers the following topics:

e ESD 4.10 exported project introduction

e Principles of porting

e Export and port ESD example project "EvChargePoint” to STM32 platform
e Handle interrupt in an ESD project and its exported code

1.2 Scope

This document covers hardware setup and software modifications required as well as some
debugging tips while porting the exported project. It also provides some basic principles to
successfully port a project.

4
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2 ESD 4.10 Exported Project - Introduction

ESD 4.10 enables users to design an EVE based GUI application with minimum effort.

Upon

completing the design and successfully simulating it on a PC, users can choose to export the

currently opened project by

selecting “"File > Export Project”, as shown below:

* EVE Screen Designer 4.10 RC3 [Build Time: Oct 8 2020 - 16:18:26] (BT8XX Emulator Library v4.0.1) —

File Edit Build Tools View Help
New
‘ A Add
™ Save
Close
" Save All
New Project
Open Project
Save Project As
Close Project
Clean and Close Project
Export as Eclipse Project
Export as MSVC Project
Launch Edlipse
1: EVChargePoint.esd
Exit

— UGLLTE Y\ G YT UYL

B BooleanVariable.logic

Error List

Clear Collapse

Inspector Error List
BITMAP_HANDLE:

Figure

»
Ctiss TempClipboard.page AppScreen.c * AppScreen.page ° App.main *
Ctrl+W
Ctrl+Shift+S
Ctrl+N
Ctrl+O
Ctrl+Alt+S
Ctrl+Shift+W
Ctrl+P
Ctri+E
Ctrl+M
Ctri+L

Alt+F4

Output

% 0Errors A 0Warnings @ 0 Messages Clear Simulation ¥

»» Flash: 15704 kB +/ C compilation | 100%

3 - Export EvChargePoint Project in ESD 4.10

vM816¢ v [Dvmel~v EWVGA(8 v EJFT4 v [DW2: v L FT4222 x64 Release ~

Library &

» Render

The "EvChargePoint” project is located within the “$(ESD Installation Folder)\Examples\Advanced”

folder.

Users are prompted to select an empty folder as the destination folder for the exported project.
Once exporting has completed, the destination folder will contain the structure listed as below:

« D:\...\evchargepoint_exported T et

Name ) Size Auto Modified Type

1. 11/13/2020 3... File folder
ThirdPartyLib 11/10/2020 1... File folder
FT_Eve Hal 11/10/2020 1... File folder
FT_Esd_Widgets 11/10/2020 1... File folder
FT_Esd_Framework 11/10/2020 1... File folder
EVChargePoint 11/10/2020 1... File folder
Esd Core 11/10/2020 1... File folder
Data 11/10/2020 1... File folder
.settings 11/12/2020 4... File folder

& .project 82 kB 11/10/2020 1... PROIJECT File

& .cproject 26 kB 11/12/2020 4... CPROJECT File

Figure 4 - Folder Structure of EvChargePoint exported Project
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Folder / file Name

Description

Remarks

ThirdPartyLib

Third party libraries

Currently only FatFs Library
source code inside

FT_Eve_Hal

EVE hardware abstraction
layer

The major folder to be modified
when porting the project

FT_Esd_Widgets

Widgets-related source code

Reusable and common module

FT_Esd_Framework

Application framework source
code

Reusable and common module

EVChargePoint

The screen logic and user
design

The folder name should be the
same as project name

ESD_Core ESD specific library Reusable and common module
Data Eve specific assets Read only data

. . . ] Build configurations, tool chains,
.cproject Eclipse CDT project file individual tools etc.
project Eclipse CDT project file Build specification and build

commands

Table 1 - Folder Contents

By default, the exported ESD 4.10 project supports FT90X series platform only. Therefore, the
default project file works only in “Eclipse for FT90X"” IDE which is part of the FT90x Toolchain.
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3 Porting principles

3.1 Hardware
An ESD 4.10 exported project usually needs access to the following hardware resources of the
MCU:

e SPI interface: Read/Write EVE Module
e Clock: Provide delay and timing control
e Storage media: Store Eve assets

Different MCU platform have different hardware configurations. Therefore, users need to ensure

that the hardware components above work well. Users are assumed to be familiar with Eve series
IC as well as its modules before starting the porting work.

3.2 Software

The following software modules are required to modify or add:
e Project files: Add configuration files of MCU toolchain to build the project.
e Linker script: Instruct the linker software to generate MCU specific executable.

e Application code: Rename the entry function main ()of ESD exported project if the main ()
function has been defined in FreeRTOS and invoke it properly.

e APIs: Re-implement the MCU specific APIs of ESD exported project. They are all located
in the files of folder FT_Eve_Hal, which Initialize the target MCU platform and implement
the transportation layer. It must be modified manually by comparing to the reference
project.

7
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4 Example

This example illustrates how to achieve porting an ESD 4.10 project, concurring with the above
stated principles.

The selected target MCU platform is an STM32L476 Discovery board. It is connected to the
development PC via a USB cable for downloading, debugging and power supply.

=

Enabled

Figure 5 - STM32L4 Discovery Board

Selected EVE 4 Module is ME817EV (with BT817):

s SR

== i

[

== iy =
e TN

sa
FreEveene

k -
Bridgetek
BRIDGING TECHNOLOGY
www.brtchip.com

e !M/v i
Figure 6 - EVE 4 Module
The “EvChargePoint” example project from the ESD 4.10 examples folder is used to demonstrate

the porting procedure. It is located in the "$(ESD Installation Folder)\Examples\Advanced” folder.
Here is a screenshot when it is opened in ESD:
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Figure 7 - EvCharge oit Proj

BITMAP HANE

4.1 Hardware Connection

et Screenshot

-]

CETEET ]

624 18

The SPI1 interface of STM32L4 is in use here and the following connections are assumed:

MCU Pin Name MCU Function EVE Pin name
PB2 GPIO #PD
PE8 GPIO #CS
PE13 SPI1_SCK SCK
PE14 SPI1_MISO MISO
PE15 SPI1_MOSI MOSI
5v 5v 5v
GND GND GND

Table 2 - MCU and EVE Connections

Care must be taken if jumper wires are in use for connection. In such a case, it may be necessary
to lower the frequency of the SPI clock by setting the BR bits of the SPIx_CR1 register to ensure
a stable signal quality. In addition, please also ensure no other SPI devices are sharing the bus
which may cause conflicts (such as SPI/QSPI flash memory ICs on the MCU board).

4.2 Software Setup

4.2.1 Toolchain and Utility

For this example, the STM32CubelDE v1.4.0 is selected as the compiler and linker for the
STM32L4 MCU.

9

Product Page

Document Feedback Copyright © Bridgetek Pte Limited



Application Note
ESD 4.10 Exported Project Porting Guide for STM32L4
W/

\/ -
::‘ Bridgetek Discovery Board and Fr?:rlsli;l;gﬁ
*

* BRIDGING TECHNOLOGY

Document No.: BRT_000335 Clearance No.: BRT#169

E About 5TM32CubelDE [m] >

G STM32CubelDE ~

STM32 ﬁ Version: 1.4.0

Build: 7511_20200720_0928 (UTC)
CubelDE

(C) 2020 STMicroelectronics ALL RIGHTS RESERVED

CECy @2 S

® Installation Details

Figure 8 - STM32CubelIDE version

Another very helpful tool is STM32CubeMX which can be downloaded from here. This tool allows

users to configure pin functionality easily. In addition, it automatically generates the source code
to configure hardware resources.

The following file is the project for STM32CubeMX tool which is used by the example project:

STM32L476_Generat
ed.ioc

Figure 9 shows the pin configuration once the project is opened using the STM32CubeMX tool.

[Configuration
Hddiewares

@ o FATFS

4 ® FRERTOS

Penpherals.

5 ADCL
4 e ADCZ
i % A
o cm
o o comn
& o compz
e e
4 & orsom1
o e e
s na
s e a2
s
o e
)
G e T
o Tz
4 o tuARTL
5 o opAMPL
o o opaHp2
 QUADSPI
8 :ﬁ p STM32L476VGTx
oo v LQFP100
o e san
sa2
s sommcy
5 e s
5o s
s s
o swemn
svs

@ Tm
o e M2

oo TIMe

5 e TIMG
5 e TIM7

Figure 9 - STM32CubeMX Snapshot
4.3 Project porting procedure

This section describes how to use STM32CubeMX and STM32CubelIDE to port an ESD exported
project to STM32L4 Discovery board.
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Basically, we generate project for STM32L4 Discovery board by STM32CubeMX at first, then use
this project to build the ESD generated source code on STM32CubelDE.

STMCubeMX
generated project

+ Build on
STM32CubelDE

ESD generated
source code

Figure 10 - Project porting procedure

4.3.1 Create project on ESD and generate source code for Eclipse IDE

1. In ESD, open the “EvChargePoint” project:
It is located at "$(ESD4.10 Installation Path)\Examples\Advanced” folder.

JD:\SW\EVE Screen Designer 4.10 RC3\Examples\Advanced
Name )

WindowLayout
WeatherStation
WashingMachine
Refrigerator

PlayVideo
InCarGPSPanel
HotelRoomConsole
EVChargePoint
AlarmClock
AdvancedWidgetsDemo

Figure 11 - The EvChargePoint project on ESD

2. Export the project to a local folder:
Select File > “Export as Eclipse Project” and choose an empty folder to store exported
files.

W EVE Screen Designer 4.6 RCA [Build Time: Jun
File Edt Budd Tools View Help
New
A Add
' Swve

Close

= Save All

New Project
Open Progect
Close Progect
Clean and Close Project

Export as Eclipse Progect

Figure 12 - Export as Eclipse Project
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3. The exported project contains below files and folders originally for FT90X platform:
- D:\port\EvChargePoint_Exported T erT v
Name B Size Auto Type
" File folder
Data File folder
Esd_Core File folder
EVChargePoint File folder
FT_Esd_Framework File folder
FT_Esd_Widgets File folder
FT _Eve Hal File folder
ThirdPartyLib File folder
& .cproject 26 kB CPROJECT File
& .project 82 kB PROJECT File
Figure 13 - ESD exported project files and folders
4.3.2 Generate project for STM32L4 Discovery board
1. Open STM32CubeMX and select "ASSESS TO BOARD SELECTOR":
New Project
I need to :
Start My project from MCU
ACCESS TO MCU SELECTOR
Start My project from STBoard
ACCESS TO BOARD SELECTOR
Start My project from Cross Sele
ACCESS TO CROSS SELECTOR
Figure 14 - ACCESS TO BOARD SELECTOR
2. Select 32L476GDISCOVERY board:
B
. ‘ B Fi—
STMicroelectronics STM32L476G Discovery Board Support and Examples
) oz [x1]
Figure 15 Select 32L476GDISCOVERY board
12
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3. Select default setting for all peripherals:

o Initialize all peripherals with their default Mode ?

Figure 16 - select default mode

4. The Pinout and configuration screen will appear:

Categories
System Core >
Analog >
Timers >
Connectivity >
Multimedia >
Security >
Computing >

Middleware >

Untitled - Pinout & Configuration

Clock Configuration
Additional Software

@ I Q

GENERATE CODE

Project Manager

v Pinout

STM32LATEVGTX
LQFPTO0

5. Set the PINs for SPI1 on the STM32L4 board:
PE13 -> SPI1_SCK

PE14 -> SPI1_MISO

PE15 -> SPI1_MOSI

PE8 -> GPIO_Output

PB2 -> GPIO_Output

A Enobhle SDT1.

@)

O O O O

Figure 17 - Pinout and configuration screen

; = (s ] [t} (4] =t

LI O ww LI | (S (S

o o || oo o || R
5 E 5 ooO® O X O W O =
2585 9% 555 3 d 8
= A D= S R 1| g © = = w0 O
O o O (= (T | | [ [

L s 2 o w W o= = 89

O 5 O F L = 3 L o oo g o
L £ oo Wl o 72T > B
O o o §F 2 5 4 > >

= _

o o = o e

o = 5 3 = A

Figure 18 - Select SPI ports
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o Set SPI1 to Full-Duplex master mode
[ STM32CubeMX Untitled™: STM32L476VGTx 32L476GDISCOVERY
>
§TM32 ﬁ File Window Hel
CubeMX P
Untitled - Pinout & Configuration
Pinout & Configuration Clock Configuration
Additional Software
5P Mode and Configuration
Mode
— e Mode |Full-Duplex Master ~
EEEERTOS Hardw E\sable
ull-Duplex Master
Full-Duplex Slave
@ 1203 Half-Duplex Master
Half-Duplex Slave
IWDG Receive Only Master
Receive Only Slave
LPTIMA1 [Transmit Only Master
LPTIM2
@ LPUART1
NVIC
@ OPAMP1
@ OPAMP2
@ QUADSPI Configuration
RTC \ ngs
@ Parameter Settings
SAI2
@ SDMMCA
i ] © © °
@ SPI3 ~ Basic Parameters
SWPMI1 Frame Format Motorala
Figure 19 - Set SPI1 to Full-Duplex master
o set Data size = 8 bits for SPI1:
o -
@ LPUART1 ~ Basic Parameters
Nvic Frame Format Motorola
g OPAMPT Data Size [EBits =
@ opaes Fret o A
~ Clock Parameters 5 Bits
RNG Prescaler (for Baud Rate) 5 Bits
RTC Baud Rate 7 Bits
Clock Polarity (CPOL) 8 Bits
sAI2 Clock Phase (CPHA) 9 Bit
@ SDMMICI + Advanced Parameters W Sei DATASE 56T ]
CRC Calculation 11 Bits
Figure 20 - SPI1 - Select data size
7. Enable FreeRTOS (group MiddleWare):

FREERTCS Mode and Configuration

Interface [CMSIS_V 1

~]

Figure 21 - Enable FreeRTOS

8. Generate code for 32L476GDISCOVERY board:
Select tab “Project manager”

Input the project name

Select the project location

YV VY

project.

\4

Select “toolchain/IDE” as STM32CubelIDE as we will use it to open the generated

Select “Application structure” as “"Advanced”
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Pinout & Configuration Clock Configuration Project Manager

Project Settings
Project Name
[sTM32L476_Generated |

Project Location
[p-porisSTM32L476_Generated |

Application Structure

|Advanced ~ | [ Do not generate the main()

Toolchain Folder Location

Toolchain/IDE
[sTM32CUbeIDE ~]

Code Generator

Figure 22 - Generate code for 32L476GDISCOVERY board

Click the "GENERATE CODE" button, and wait for completion:

Generating user source code. ..

Figure 23 - Generate Code

Once complete the project will have the following folder structure:

~  D:\port\STM32L476_Generated\STM32L476_Porting T et
Name B Size Auto Type
. File folder
.settings File folder
Core File folder
Debug File folder
Drivers File folder
Middlewares File folder
Src File folder
Startup File folder
USB_HOST File folder
& .cproject 31 kB CPROJECT File
.mxproject 18 kB MXPROJECT File
& .project 2 kB PROJECT File
[[STM32L476_Porting.ioc 28 kB STM32CubeMX

Figure 24 -The generated project files
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4.3.3 Port ESD exported project
4.3.3.1 Load generated STM32L4 Discovery project into STM32CubelIDE

1. Copy the “EvChargePoint_Exported” folder into the "STM32L476_Generated” folder:

ZID:\port\STM32L47SfGeneratedZ\STMB2L4767(Benerated D et v O3
Name B Size Auto Type
. File folder
.settings File folder
Core File folder
Debug File folder
Drivers File folder
EvChargePeint_Exported File folder
Middlewares File folder
Src File folder
Startup File folder
USB_HOST File folder
.cproject 31 kB CPROJECT File
.project 2 kB PROJECT File
[[1STM32L476_Generated.ioc 28 kB STM32CubeMX

Figure 25 - Copy ESD exported folder to the generated project
2. Open generated STM32L4 Discovery project with STM32CubelIDE:

Select File > Import”, choose folder "STM32L476_Generated”

Imnport O *

Import Projects

Select a directory to search for existing Edipse projects. ' > |

® Select roct directony: | DAportSTMI2ZLATE_Generated . Browse...

) Selact archive file:

Projects:
EA STM32L476_Porting (D:\port\STM32L476_Generated\STM32L476_Porting) Select A
Deselact All
Refrash

Figure 26 - STM32CubelIDE - Open Projects from File System
4.3.3.2 Build configuration in STM32CubeIDE

1. Add include path to ESD generated header files:
o Right click on the project name,
o Select Properties->C/C++ General -> path and Symbols —> includes tab,
Click “Add” button to add below include path:

- EvChargePoint Exported/
- EvChargePoint Exported/ESD Core
- EvChargePoint Exported/ThirdPartyLib
- EvChargePoint Exported/PanlL BSP
- EvChargePoint Exported/FT Eve Hal
- EvChargePoint Exported/FT Esd Widgets
- EvChargePoint Exported/FT Esd Framework

16
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- EvChargePoint Exported/Data

- EvChargePoint Exported/EVChargePoint

(= Indudes  # Symbols B Libraries ® Library Paths (2 Source Location | References

Languages Indude directories
GNU C {='Middlewares/Third_Party/FreeRTOS/Source/portable/GCC/ARM_CM4F
Assembly 1= Core/Inc

1= Middlewa res/ST/STM32_USB_Host_Library/Core/inc
{='EvChargePoint_Exported/

{2 EvCha rgePoint_Exported/ESD_Core

= EvChargePoint_Exported/ThirdPartyLib

1= EvCha rgePoint Exported/PanL_BSP

1= EvCha rgePoint_Exported/FT_Eve_Hal

{2 EvCha rgePoint_Exported/FT_Esd Widgets

1= EvCha rgePoint Exported/FT_Esd Framework

{2 EvCha rgePoint_Exported/Data

= EvChargePoint_Exported/EVChargePoint

v

Add...
Edit...
Delete

Export

Move Up

Move Down

Figure 27 - Add include path to ESD generated header files

2. Add platform macro for EVE platform and STM32L4 platform:

Select tab "Symbols” and add 3 macros:

o  STM32L476GDISCOVERY PLATFORM
o EVE GRAPHICS ME817EV
o EVE DISPLAY WVGA

(= Includes # Symbols mh Libraries & Library Paths (2 Source Location ] References

Languages Symbol Value
GNU C # _DEBUG
Assembly # EVE_DISPLAY_WVGA

# EVE_GRAPHICS_MES17EV

# STM32L476GDISCOVERY_PLATFORM
# STM32L476xx

# USE_HAL_DRIVER

Add...
Edit...
Delete

Export

Figure 28 - Add platform macro

4.3.3.3 Source code modification

1. Copy two files EVE Platform STM32L476GDISCOVERY.h and EVE HalImpl STM32L476GDISCOVERY.c

into folder rFr_Eve Hal:

. e g

& &

EVE_Platform_STM3 EVE_Hallmpl_STM32
2L476GDISCOVERY.h L476GDISCOVERY.c
D:FT_Eve_H...
~ D:\port\STM32L476_Generated2\STM32L476_Generated\EvChargePoint_Exported\FT_Eve_Hal & ¢ +© 1 3
Name Size Auto TypeA
. File folder
Lib File folder
=/ EVE_Hallmpl STM32L476GDISCOVERY.c 14 kB CFile
I/ EVE_Platform_STM32L476GDISCOVERY.h 3 kB H File

Figure 29 - Create source files for STM32L4 platform

2. Include file EvE Platform STM321.476GDISCOVERY.h iN EVE Platform.h:
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54 #include "EVE Platform FT9XX.h"
55 #endif

59 #include "EVE GpuTypes.h"
60 #include "EVE HalDefs . h"

Figure 30 -Include EVE platform STM321476GDISCOVERY.h

3. Rename main function to “sp start:

We use the main() from FreeRTOS and rename main() function of ESD generated project.

132}

133

134 SD Start

135 {

136 Esd Initialize();
137

138 {

Figure 31 - Rename main function

4. Disable QUAD-SPI mode for ME817EV platform because we use SPI1 in single mode

Disable macro FT4222_PLATFORM too:

D:portSTV2L476 GeneratedSTM32LA76_ Genersted\EvChargeRoint_Exported FT_Eve HANEVE Confign |

445
446 $define BT817_ENABLE

447

448

449 #ifndef EVE_DISPLAY AVAILABLE
450 #define EVE_DISPLAY AVAILABLE
451 #define DISPLAY RESOLUTION WVGA
452 #endif

453

454 $ifndef EVE_PLATFORM AVAILABLE
455 #define EVE PLATFORM AVAILABLE
456 //#define FT4222 PLATFORM

457 #endif

Figure 32 - Disable QUAD-SPI mode for MES817EV platform

5. Define eve_rosT macro in EVE_Config.h

878
879 #endif

Figure 33 - Define eve_rosT macro in EVE_Config.h

Add new host name EVE HOST STM321476GDISCOVERY:

125
126 typedef enum EVE HOST T
127 {

128 EVE_HOST_UNKNOWN = 0,
129 EVE_HOST_BT3XXEMU,
130 EVE_HOST_FT4222,

131 EVE_HOST_MPSSE,

132 EVE_HOST_FTIXX,

135 EVE_HOST_NB
136} EVE_HOST_T:
137

Figure 34 - Add new host platform EvE HOST STM321476GDISCOVERY
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6. Add M _pr macro definition for STM32 platform to avoid compilation error:

| Di\port\STM32L476_G STM32L476_G EvChargePoint_Exported\Esd_Core\Esd_Math.h
23
34 #include "Esd Base.h"
35
Y

Figure 35 - Add M_PI definition

7. Enable roadriie functions:

Di\port\STM32L476 ¢ 21476 vChargePoint_E FT_Eve_Hal\EVE_LoadFile_STDIO.c
32 #include "EVE_LoadFile.h"
33 #include "EVE_Platform.h"
34
35
36 #include <stdio.h>
37

Figure 36 - Enable LoadFile functions

8. Enable external clock for Eve module:

DA\port\STM32L476_( \STM32L476_¢ vChargePoint_Exported\FT_Eve_Hal\EVE_Util.c
250
251 #if !defined (MES10A HV35R) && !defined(ME812A WH50R) && !defined(MES8I3A W
252 /* Board without external oscillator will not work when ExternalOsc i
253 bootup->Externalosc = true;

254 #endif

Figure 37 - Configure EVE platform to use external clock
9. Include stddef.h, stdio.h and stdarg.hin EVE Config.h:

These header files are required to use nurz, va 1ist and va arg in the ESD generated
source code.

L6l EVE_Config.h 52

22 * the use of money or anticipated savings; loss of info
23 * opportunity; loss of goodwill or reputation; and/or 1
24 * corruption of data.

25 * There is a monetary cap on Bridgetek's liability.

26 * The Software may have subsequently been amended by an
27 * distributed by that other (“Adapted Software").
28 * ha additional licence t . that apply to tho

29 = h no liability in relation to those amendments.

30 */

32 #ifndef EVE_CONFIG_H
53 #define EVE_CONFIG_H

35 #include "EVE_IntTypes.h"
i ze <stddef.h> // for NULL
37 <stdio.h> for wa_list

38 . for va_ar

Figure 38 - Include stddef.h, stdio.h and stdarg.h in EVE_Config.h

10. Increase stack size to 512 or any other size the application requires:
By default it is 128, which is not enough to run the example application EvChargePoint.

I [ STM32L476_Generated? (in STM32L476_Generated) 136
» 4 Binaries 137 /* USER CODE BEGIN RTOS_QUEUES */
+ & Includes 138 /* add queues, ... %/
139 /* USER CODE END RTOS_QUEUES */
v 3 Core 20
? & lne 141 /* Create the thread(s) */
v @& st 142 /* definition and creation of defaultTask */
5 [@ freertos.c 143 osThreadDef(defaultTask, StartDefaultTask, osPriorityNermal, @, EE);
NE o 144 defaultTaskHandle = osThreadCreate(osThread(defaultTask), NULL);
> [8 stm32Mohal_msp.c 145
+ B smsoum ite 146 /* USER CODE BEGIN RTOS_THREADS */
- 147 /* add threads, ... */
> [8 system stm32ldxc 148 /* USER CODE END RTOS_THREADS */
[ maincbak 149
> @ Drivers 150 /* Start scheduler */

Figure 39 - Increase stack size
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11. Add folder Evchargeroint Exported into the compilation process, by default it is excluded:
o Right click on Evchargeroint Exported, select “Resource configuration” -
“Exclude from build”

l.e| usbh_conf.c 135 {
[& usbh_platform.c New » pitialize();
(2 Startup Go Into
& Debug Show In Alt+Shift+W> sd_Parameters ep;
L‘vaChargePumLEtpurleL Cony ot EdDefaults(Rep); o
& Inc o o .UserContext = &application;
STM32L476_Porting.ioi aste v .Start = (Esd_Callback)App__ St
2 STM32L476_PortingJay % Delete Delete b update = (Esd_Callback)App_Up
= STM32L476VGTX_FLAS Move... .Render = (Esd_Callback)App_Re
- Rename... F2 TAln = (Eed CalTlharbMAnn 741

u STM32L476VGTX_RAM
2 Import as Project

B Console 2
e Import...
Export.. M32L476_Porting]
ncremental Build of configurat
Refresh F5
Build Targets » 3cc -o "STM32L476_Porting.elf”
Resource Configurations > Exclude from Build... ask’:

Porting
Show in Remote Systems view t statu
Q RunAs > ile:56: STM32L476 Porting.elf

o Deselect all checkbox

Exclude from build m} x

Exclude object(s) from build in the following configurations

[ Debug
[ Release

Select All ] Deselect All

Figure 40 - Add EvChargePoint_Exported to resource

12. Exclude diskio.c from the compilation to avoid compilation error:

= FT_CVE_TTar
v = ThirdPartyLib
v iz fatfs
diskio.h
g ffioct]_test.c
le| ff.c
fth
ffconf.h
integer.h
£ syscall.c
|| unicode.c
=| 00readme.txt
=| cosbesx
14 diskio.c

Figure 41 - Exclude diskio.c
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4.3.4 Build and run

Before running, the user must program flash image file
“EvChargePoint_Exported\Data\ __Flash.bin” into Eve connected flash via the EVE Asset Builder
(EAB). User can download EAB at https://brtchip.com/eve-toolchains

The steps to programm flash image file into Eve connected flash:

» Use MPSSE or FT4222 device to connect your PC with EVE 4 module (ME817EV board)
» Open EAB and select an interface: MPSSE or FT4222
» Select EVE chip as BT817
» Click button "PROGRAM”
@) EVE Asset Builder v1.6.0 [Build Time: Jul 28 2020 - 13:28:00] - Mo Session X

:{Brldgetek (j () () () (J @ @ () () e

BRIDGING TECHHOLOGY cmEmATe  ceiERATE w”
ONVERTER COMVERTER CONVERTER uTitiTiEs oMbree

Only Supports BT81X Above.
Introduction: Generate, read, write and update flash image to flash chip.

Generate Flash Image | Flash Programmer = Sample Code

Programmer Module: \FI'4222 V} 9

EVE Chip: [BT817/8 |
=)
‘ %‘ JH DETECT PROGRAM
< O Measure Writing Speed
Figure 42 - Start EAB and select interface
» Program __ Flash.bin into Eve 4 module:

4 EVE Asset Builder v1.6.0 [Build Time: Jul 28 2020 - 13:28:00] - No Session

i<Br|dgetek () (j ‘(j () @ ® (B () () @

BRIDGING TECHNOLOGY
AADATION  UTILTIES  compres

Only Supports BT81X Above.
Introduction: Generate, read, write and update flash image to flash chip.
Generate Flash Image = Flash Programmer = Sample Code

< BACK

Program Flash:

Binary File: \D:/evchargepoint_exported/Data/_FIash.bin \ E‘b
(=
( Lamir)
c
LOAD SESSION [FLASH| FLASH) [FLASH | [FLASH
PROGRAM UPDATE UPDATE&VERIFY ERASE
/A

Figure 43 - Select __ Flash.bin and click button “"Update”
When the update complete, run the application as below:
» Select Run->"Run Configuration”

» Add new configuration
» Click run button
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D Run Configurations

Create, manage, and run configurations

: = - .
¥ = X | = 5 MName: | STM32L476_Generated2 Debug

| type filter text ‘ [l Main % Debugger| B Startup| %~ Source| [ Common

[E] C/C++ Application

C/C++ Application:
[E] C/C++ Remate Application A

R Launch Group | Debugh\STM32 L4?6_Generatedlelf

B Launch Group (Deprecated)

Project:
v [ STM32 Cortex-M C/C++ Applicati

[T STM32L476_Generated? Debu | STM32L476_Generated

Build (if required) before launching

Figure 44 - Run with STM32 MCU configuration

The application should run after that:

Figure 45 - EvChargePoint screen on LCD

4.3.5 Storage Media Configuration and Access

In this example, the storage media is not enabled to simplify the procedure. To access Eve assets,
users need to re-implement the functions below in the file “*FT Eve Hal\EVE LoadFile FATFs.c”:

API name Remarks

Note

Loads the image file from storage media with
specified “filename” to EVE RAM_G “address”
and sends the data through coprocessor
command "CMD_LOADIMAGE".

Ft_Hal_LoadImagefFile

Keep it as empty or
define its own
implementation

Loads the deflated file from storage media with
specified “filename” to EVE RAM_G “address”
and sends the data through coprocessor
command "CMD_INFLATE".

Ft_Hal LoadInflateFile

Keep it as empty or
define its own
implementation

Loads the raw image file from storage media
with specified “filename” to EVE RAM_G

Ft_Hal _LoadRaweFile
“address”.

Keep it as empty or
define its own
implementation

Ft_Hal LoadSDCard Initialize SD card interface.

Keep it as empty or
define its own
implementation
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These four functions are kept empty here because STM32L476G Discovery board does not have
internal flash memory or SD card reader.

4.3.6 APIs Re-Implementation

To make the MCU boot up and communicate with its peripheral, the following APIs are required to
be re-implemented in the EVE_HallImpl _STM32L476GDISCOVERY.c file.

API name Remarks Note
EVE millis Get the current system tick
EVE sleep Delay the specified amount of

time

EVE_Mcu_release

Release the MCU and its
peripheral (SPI, GPIO)

EVE Mcu_initialize

Initialize the MCU and its
peripheral (SPI, GPIO)

EVE_Millis_initialize

Init MCU’s timer

EVE Millis _release

Release MCU'’s timer

EVE_Hallmpl_initialize

Initialize HAL platform

EVE_Hallmpl_release

Release HAL platform

EVE_HalImpl_defaults

Set the default configuration
parameters

EVE_Hallmpl_close

Close a HAL context

EVE_HalImpl_idle

Idle callback function. Call
regularly to update frequently
changing internal state

EVE Hal_startTransfer

Initiate address phase by
transmitting 3 bytes address
code and assert CS

For SPI reading, there are
3 dummy bytes to be
returned and discarded.

EVE Hal _endTransfer

De-assert the CS to end the
SPI transferring

EVE_Hal_flush

Flush data to Coprocessor

EVE Hal transfer8

Send or receive one byte

EVE Hal transfer16

Send or receive 2 bytes

EVE Hal transfer32

Send or receive 4 bytes

EVE Hal hostCommand

Send host commands to EVE

EVE Hal _hostCommandExt3

Send 3 bytes host commands
to EVE

EVE_Hal_powerCycle

Toggle PD pin to wake up EVE

The delay after each
toggle is mandatory

EVE Util _closeFile

Close opened file

EVE_Util _loadSdCard

Mount the SD card

EVE _Util_sdCardReady

Check if SD card is ready

EVE_Util_loadImagefFile

Load the image file from
storage into EVE RAM_G

Keep it as empty or define
its own implementation

EVE_Util_loadInflateFile

Load the compressed asset file
from storage into EVE RAM_G

Keep it as empty or define
its own implementation

EVE_Util_loadRawfFile

Load the raw data file from
storage into EVE RAM_G

Keep it as empty or define
its own implementation

EVE_Util_loadSdCard

Load the file from SD card into
EVE RAM_G

Keep it as empty or define
its own implementation

Table 3 - APIs to be re-implemented

The changes above may not be optimal for the SPI transfer performance because the primary
target is to keep the code structure working on different platforms. Users are encouraged to read
the code thoroughly and optimize the transfer performance by sending more data for each SPI
transaction.
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5 Interrupt handling example

To handle the interrupt from MCU, users shall introduce the interrupt handler and update a global
variable to capture the changes. When the GUI thread is scheduled, the UI will be rendered
according to the updated value in the global variable.

In this example, a timer interrupt from STM32 is captured into a global counter and displayed on
an ESD clock and an ESD label.

5.1 STM32CubeMX configuration

Configuration for STM32 is the same as section 4.3.2, with an additional configuration for timer.
We use TIM2 in this example.

The timeout is calculated by this formula:
Timeout = Prescaler * Counter period / HCLK.

By default, on the Discovery board HCLK is 20 MHz, we want Timeout = 1 second, and choose
Prescaler = 1000, so Counter period would be 20000.

SY SCLK {MHz) AHB Fres caler HCLK {MHz)

40 > 12 v 20 |

Figure 46 - Default HCLK configuration
Below are the steps to enable TIM2:

- Select clock source as Internal clock:

EHIRHEEN -~ "

LPTIM 1 Slave Mode |Disable

LPTIM2 Trigger Source |Disable
RTC

TIMA Clock Source |Internal Clock
oz | CHamREH[Disable

TIN3
T4 Channel2 Disable

Figure 47 - Select TIM2 clock source

- Select Prescaler and Counter period as 1000 and 20000, enable auto reload:

A |

~ Counter Settings
Prescaler (PSC - 16 bits value) 1000
Counter Mode Up
Counter Period (AutoReload Register-... 20000
Internal Clock Division (CKD) Mo Division
auto-reload preload Enable

Trionanr Cudead (TN Daramntor

Figure 48 - Setup TIM2 parameters
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- Enable TIM2 global interrupt:

@ User Constants [NEERMVICSEitings

NVIC Interrupt Table Enabled Preemption

TIM2 global interrupt |

Figure 49 - Setup TIM2 interrupt
- Save and export project:

Reference:

stm32Exported.ioc

5.2 Create ESD project

In ESD, create new project and add a clock and a numeric label into it:

Poiinter

Width
Height
FontHeight

Figure 50 - Create ESD clock and ESD label

Figure 51 - New project in ESD

Add a new source file and declare a global variable *myCounter” into it:
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% FT_Esd_Widgets.esd
= FT_Eve_Hal.esd
== App.main

» Bl AppScreen.page
‘B DefaultTheme.theme
= Bl FirstPage.page
B Actors
=2 Connections
"= Nodes
» il Widgets
» B Usr_Pagepag
] Usr_Source_Files.c
B Usr_Source Files.h

/™ end of file *

Figure 52 - Declare global variable in ESD

Variable “*myCounter” will appear in “User Globals” tree, now connect global variable “myCounter”

with ESD clock and label widget:

Poiner

= ESD SpinBox
W ESD Toggle
Logic Flow
B Logic Interface
B User Actors
B User Functions
B User Globals
£ myCounter
B User Layouts
B User Logic
B User Pages
B User Resources
B User Widgets

Properties

Property Value
(ESD Mumeric Label)

Figure 53 - Connect global variable and clock/label

Save and export the project.

Reference:

Usr_Source_Files.c

5.3 Modify source code

We copy the ESD exported project into a STM32 generated project and complete the porting

similar to section 4.3.3.

Now modify the “main.c” file to define global variable “*myCounter” and implement function to

capture interrupt:
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182 int myCounter;
183 void HAL_TIM_PeriodElapsedCallback(TIM HandleTypeDef* htim)
184 {
185 myCounter++;
186 char str[10];
187
188 sprintf(str, "%d", myCounter);
189 BSP_LCD_GLASS DisplayString(str);
198
191 }

Figure 54 - Implement interrupt handling function

In the main function, enable the TIM2 interrupt, by calling HAL_TIM Base_Start_IT():

osThreadDef(defaultTask, StartDefaultTask, osPriorityNormal, @, 512);
defaultTaskHandle = osThreadCreate(osThread(defaultTask), NULL);

/* USER CODE BEGIN RTOS_THREADS */

HAL TIM Base Start IT(&htim2);
/* add threads, ... */
/* USER CODE END RTOS_THREADS */

/* Start scheduler */
osKernelStart();

Figure 55 - Enable interrupt timer

This step is optional, we can display the interrupt counter on a glass display of STM32L476
discovery board, using library in STM32L476 Discovery BSP, to do so we need to initialize glass
display in main function:

129 MX_USART2_UART_Init();

130  /* USER CODE BEGIN 2 */

// Initialize glass display
BSP_LED_Init(LED GREEN);

BSP_LCD GLASS Init();
BSP_LCD GLASS Contrast(LCD CONTRASTLEVEL 5);

137  /* USER CODE END 2 */
Figure 56 - Initialize glass display

Please refer to main.c here:
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5.4 Build and run

Follow section 4.3.4 to run the project, the result is as below:
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Appendix A- References
Document References

STM32L4 Reference Manual

STM32L476xx datasheet

User Manual of STM3214 Discovery board

BT81x Programmers Guide

BT81x Datasheet

Acronyms and Abbreviations

Terms Description
BSP Board Support Package
Eclinse An integrated development environment (IDE) used in computer
P programming. Please refer to: https://www.eclipse.org/ide/
EVE Embedded Video Engine
EVE Module Eve based display module
EVE 4 Module BT817/8 based display module
FT900 FT900 Microcontroller from FTDI
A real-time operating system kernel for embedded devices.
FreeRTOS
Please refer to: https://www.freertos.org
SPI Serial Peripheral Interface
usB Universal Serial Bus
ESD 4.10 EVE Screen Designer 4.10
STM32 A family of 32-bit microcontroller integrated circuits by STMicroelectronics.
Please refers to: https://www.st.com/content/st com/en.html
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