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Evaluation board/kit and Development tool important notice

1. This evaluation board/kit or development tool is designed for use for engineering evaluation,
demonstration, or development purposes only. Do not use it for other purposes. It is not intended to meet
the requirements of design for finished products.

2. This evaluation board/kit or development tool is intended for use by an electronics engineer and is not a
consumer product. The user should use it properly and in a safe manner. Seiko Epson does not assume any
responsibility or liability of any kind of damage and/or fire caused by the use of it. The user should cease
to use it when any abnormal issue occurs even during proper and safe use.

3. The part used for this evaluation board/kit or development tool may be changed without any notice.

NOTICE

No part of this material may be reproduced or duplicated in any form or by any means without the written
permission of Seiko Epson. Seiko Epson reserves the right to make changes to this material without notice.
Seiko Epson does not assume any liability of any kind arising out of any inaccuracies contained in this material
or due to its application or use in any product or circuit and, further, there is no representation that this material
is applicable to products requiring high level reliability, such as, medical products. Moreover, no license to
any intellectual property rights is granted by implication or otherwise, and there is no representation or
warranty that anything made in accordance with this material will be free from any patent or copyright
infringement of a third party. When exporting the products or technology described in this material, you should
comply with the applicable export control laws and regulations and follow the procedures required by such
laws and regulations. You are requested not to use, to resell, to export and/or to otherwise dispose of the
products (and any technical information furnished, if any) for the development and/or manufacture of weapon
of mass destruction or for other military purposes.

All brands or product names mentioned herein are trademarks and/or registered trademarks of their respective
companies.

©SEIKO EPSON CORPORATION 2007-2018. All rights reserved.
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Introduction

1 Introduction

1.1 General Description

This manual describes following two types of demonstration systems using the S5U13781R00C100
reference board.

(1) A demonstration (demo) system consisting of a microcontroller evaluation board and an LCD panel.
(2) A demonstration (demo) system consisting of a personal computer and an LCD panel.

The instructions in this manual allow you to realize the above two types of demonstration system easily.
For a detailed specification of the SSU13781R00C100 reference board, please refer to the
S5U13781R00C100 Reference Board User Manual, document number X94A-G-004-xx.

This user manual is updated as appropriate. Please check the Seiko Epson Website at
http://www.epson.jp/device/semicon_e/product/lcd_controllers/reference_design/index.htm
for the latest revision of this document before beginning any development.

We appreciate your comments on our documentation. Please contact us via email at
vdc-documentation@ea.epson.com.

1.2 Terminology

SPI: Serial Peripheral Interface
LUT: Look Up Table

ppm format: portable pixmap format
bpp: bits per pixel

URL: Uniform Resource Locator
PIP: Picture In Picture

LED: Light Emitting Diode
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Introduction

1.3 Required Materials for Demonstration System
m Hardware

Following components are required to establish the demonstration system.
1. S5U13781R00C100 (LCDC reference board from Epson)
2. STM32 F4-Discovery (CPU evaluation board from STMicroelectronics)
3. ATM0430D5
(4.3 inch, 480x272 dots, 24 bit full color TFT LCD panel from XIAMEN ZETTLER)
4. UM232H (USB-Serial conversion board from FTDI)
5. AC power supply ( e.g. General purpose DC5V2A output, 100V — 240V input, inner diameter 2.1mm)

6. AC power supply ( e.g. General purpose DC3.3V2A output, 100V — 240V input, inner diameter
2.1mm)

7. DC jack (e.g. General purpose inner diameter 2.1mm)
8. Pin header (e.g. General purpose 2x25 2.54mm pitch)
9. Jumper pin (e.g. General purpose 2.54mm pitch)
10. USB cable A female — mini-B male (General purpose A to mini-B)
11. Personal computer
For programming of STM32 F4-Discovery and UM232H control.
Required software is available on the internet.

Demonstrations explained in this manual are confirmed operating on a personal computer configured
as follows.

OS: Microsoft Windows 7 Professional Service Pack 1
CPU: Intel(R) Core(TM) i5-2520M CPU@2.5GHz
On board memory: 4GB

Capacity of hard disk: 162GB capacity of C: drive. (Disk space required for the software tools is
less than 5GB.)

m Software (Demo)

The sample software package (includes image data for demo and configuration information for LCD) is
available on the Epson web site.
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Introduction

m Software (Development Tool)

The following tools are required.

1. IAR Embedded Workbench for ARM, v. 6.30, 32K Kickstart Edition from IAR systems
2. STM32FADISCOVERY board firmware package from ST Microelectronics

3. Visual C++ 2010 Express from Microsoft

4. Driver and MPSSE-SPI library for UM232H from FTDI

These tools are available without charge on the web site of each vendor.
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Preparation of Demo

2 Preparation of Demo

This section describes the tool set up and data package for the demo.

2.1 Instruction for Tool Download and Install
1. IAR Embedded Workbench for ARM, v. 6.309, 32K Kickstart Edition from IAR systems
Download from the following URL and install according to the introduction provided from the company.

EWARM 32K size limited version for evaluation (KS version) Ver 6.309. File size: 782MB.
http://ftp.iarsys.co.jp/~download/KH_forSE_EWARMKS6.30_P/EWARM-KS-CD-6309.exe

Note:
Install the IAR Embedded Workbench and Driver (ST-Link) in the ARM Kickstart installer window.

2. ST Microelectronics STM32F4ADISCOVERY board firmware package

The firmware package is available from the following URL.
<http://www.st.com/internet/com/SOFTWARE _RESOURCES/SW_COMPONENT/FIRMWARE/stm32f
4discovery fw.zip>

3. Microsoft™ Visual C++ 2010 Express from Microsoft.

Download Microsoft™ Visual C++ 2010 Express from the following URL and install according to the
introduction provided by Microsoft.
<http://www.microsoft.com/visualstudio/en-us/products/2010-editions/visual-cpp-express/>

4. Driver and MPSSE-SPI library for UM232H from FTDI
Download the Driver and MPSSE-SPI library from the following URLS.

Driver for UM232H
<http://www.ftdichip.com/Drivers/D2XX.htm>

D2XX driver for Windows can be downloaded from the following URL (located on the above
web page).
<http://www.ftdichip.com/Drivers/CDM/CDM20814 WHQL _Certified.zip>

MPSSE-SPI library
<http://www.ftdichip.com/Support/SoftwareExamples/MPSSE/LibMPSSE-SPI.htm>

The MPSSE-SPI library (file name: libMPSSE-SPI.zip) can be downloaded from the following
URL (located on the above web page).
<http://www.ftdichip.com/Support/SoftwareExamples/MPSSE/LibMPSSE-SPI/libMPSSE-

SPl.zip>
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Preparation of Demo

2.2 Instruction for Demo Sample Software Download

The LCDC reference sample software package “epson_lcdc_demo_stmf4_pspl rev2.zip” is
downloadable from the EPSON LCDC reference Web site.

Verify that the files described in Table 2-1, ATM0430D5 Download File, are in the downloaded file.
Table 2-1 ATM0430D5 Download File

For ATM0430D5 (4.3 inch, 480x272 dots, 24 bit full color TFT panel from XIAMEN ZETTLER)

Download File Contents
demo_stm32f4_pspl.zip Firmware project file for STM32F4-Discovery
Target tool: EWARM
flash_psp1l.zip Project file for data writing to M25P16 (SPI flash ROM)

Target tool: Visual C++ 2010 Express

demo_um232h_pspl.zip Project file for UM232H demo
Target tool: Visual C++ 2010 Express

S5U13781R00C100 Demonstration Manual Seiko Epson Corporation
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2.3 Unzip Downloaded Files
(1) Preparation for display demo using STM32 F4-Discovery

1.

Make the project folder “demo_stm32f4_psp” and place the file “stm32fAdiscovery_fw.zip” into
this folder.

Unzip the file “stm32f4discovery_fw.zip”. The folder “STM32F4-Discovery FW Vx.x.x” will
be created.

Unzip the file “demo_stm32f4_pspl.zip” described in the Table 2-1, ATM0430D5 Download File.
The folder “S1D13781”, “STM32F4_s1d13781_Demo” and
“STM32F4 s1d13781 _Demo_embFlash” will be created.

Move folder “S1D13781” to the following folder.
“\demo_ stm32f4_psp\STM32F4-Discovery FW_Vx.x.x\Libraries\”

Move folder “STM32F4 s1d13781 Demo” and “STM32F4 s1d13781 Demo_embFlash” to the
following folder.

“\demo_STM32 F4_psp\STM32F4-Discovery FW _Vx.x.x\Project\”

*VX.X.X shows version number.

Project folder: demo_stm32f4_psp

L STM32F4-Discovery FW_V1.1.0

~ Project

F STM32F4 s1d13781 Demo Demo using external SPI flash
| - EWARM

\
F readme.txt
F inc
L sre

F STM32F4 s1d13781.Demo_embFlash
- | EWARM

\
F readme.txt
F inc
| L sre

- Libraries
. ~ CMSIS
- S1D13781
— readme.txt
— inc
F S1D13781.h
- src
L jmage header file generator

— STM32F10x_StdPeripf Driver
— Releae_Notes.html

inc

“ src

Contents provided by Epson are the folders in Bold ltalic letters

| - STM32F4-Discovery S1D13781.eww Project file

| F STM32F4-Discovery S1D13781.eww Project file

Readme for Project
Directory for header files
Directory for source files

Demo using internal flash

Readme for Project
Directory for header files
Directory for source files

S1D13781library
Readme file for S1D13781library
Directory for header files

Directory for source files
Directory for image header file generator

STM32F4 library
ReleaseNote for STM32 F4
Directory for header files
Directory for source files

Figure 2-1 Structure of the Project Folder (STM32)
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Preparation of Demo

(2) Preparation for writing data into flash memory

1. Unzip the file “flash_pspl.zip* described in the Table 2-1, ATM0430D5 Download File. The
project folder “flash_psp” is created.

2. Unzip the MPSSE-SPI library “libMPSSE-SPI.zip” downloaded in Section 2.1, Instruction for
Tool Download and Install. The folder “libMPSSE-SPI” will be created.

3. Double click the “b.bat” icon in the folder “MlibMPSSE-SPI\Release-SPI\samples”.
A command window is opened. Type “3” to select “SPI-Static”.

Copy following three files from the folder “\libMPSSE-SPI\Release-SPI\samples\SPI” into the
project folder: “flash_psp”.

ftd2xx.h
libMPSSE.a
libMPSSE _spi.h

This completes embedding the MPSSE-SPI library into the M25P16 write project folder:
“flash_psp”.

Project folder: flash_psp Contents

F ReadMe.txt

F EPSON LCDC REF.sin Solution file

F *¥%cpp Source file

F #xxh Header file

I libMPSSE.a MPSSE library from FTDI

F libMPSSE.h MPSSE header file from FTDI

F ftd2xx.h D2XX header file from FTDI

F pix Directory for demo image data

- F image* 480x272.ppm Demo image data for PSP panel (in PPM format)

F image* 320x240.ppm Demo image data for QVGA panel (in PPM format)

Contents provided by Epson are written in Italic letter.

Figure 2-2 Structure of the Project Folder (Flash)
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Preparation of Demo

(3) Preparation for display demo using PC
1. Unzip the file “demo_un232h_pspl.zip” described in Table 2-1, ATM0430D5 Download File.

The Project folder “demo_um232h_psp” is created.

2. Unzip the MPSSE-SPI library “libMPSSE-SPI.zip” downloaded in Section 2.1, Instruction for
Tool Download and Install. Then the folder “libMPSSE-SPI” will be created.

3. Double click the “b.bat” icon in the folder “MlibMPSSE-SPI\Release-SPI\samples”.

A command window is opened. Then type “3” to select “SPI-Static”.

Copy following three files from the folder “\libMPSSE-SPI\Release-SPI\samples\SPI” into the

project folder: “demo_um232h_psp”.

ftd2xx.h
libMPSSE.a
libMPSSE _spi.h

This completes embedding the MPSSE-SPI library into the UM232H demo project folder:

“demo_um232h_psp”.

Project folder: demo_um232h_psp
F ReadMe.txt
F EPSON LCDC REF.sin
- *#%cpp
F srxph
I ibMPSSE.a
F libMPSSE.h
F ftd2xx.h
F pix
F image* 480x272.ppm

F image* 320x240.ppm

Contents provided by Epson are written in Italic letter.

Contents

Solution file

Source file

Header file

MPSSE library from FTDI

MPSSE header file from FTDI

D2XX header file from FTDI

Directory for demo image data

Demo image data for PSP panel (in PPM format)

Demo image data for QVGA panel (in PPM format)

Figure 2-3 Structure of the project folder (UM232H)
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Explanation of the Demo using STM32 F4-Discovery

3 Explanation of the Demo using STM32 F4-Discovery

This section describes the contents and instructions for the display demo using the STM32 F4-Discovery.

Section 3.1 explains the demo which uses the STM32F407 built-in LMB flash memory on STM32 F4-
Discovery board as display image storage.

Section 3.2 explains the demo which uses the 16Mbit SPI NOR Flash standard memory (M25P16) on the
S5U13781R00C100 reference board as display image storage.

3.1 Demo using STM32F407 Built-in 1MB Flash Memory

3.1.1 Summary

The STM32 F4-Discovery is the evaluation board for ARM Cortex-M4 on board STM32F4xx
microcontroller from ST Microelectronics (hereafter STM). This board is reasonably priced and includes
an ICE feature, making it suitable for this evaluation.

The demo displays a still image on an LCD panel. Hardware consists of following items.
LCD controller: S5U13781R00C100 reference board
Microcontroller: STM32 F4-Discovery
LCD panel:

ATMO0430D5 from XIAMEN ZETTLER (4.3 inch, 480x272 dots, 24 bit full color TFT LCD
panel)

The firmware for the STM32 F4-Discovery is written using “TAR Embedded Workbench for ARM,
6.309, 32K Kickstart Edition” from [IAR systems.

S5U13781R00C100 Demonstration Manual Seiko Epson Corporation 13
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Explanation of the Demo using STM32 F4-Discovery

3.1.2 Write Demo Sample Software into STM32 F4-Discovery
Connect the STM32 F4-Discovery to the PC via USB.

Launch the project file for IAR Embedded Workbench.

Double click “STM32F4-Discovery_S1D13781.eww” located in the project folder: “\STM32F4-
Discovery FW _Vx.x.x\project\STM32F4_s1d13781_Demo_embFlash\EWARM\”.

L Demo

| zettings

|| 5TM32F4-Discovery 51013731 dep
| 5TM32F4-Discovery S1013781 gwd

|| 5TM32F4-Discovery S 1018781 CustomSfr ..
L =tm32f40x_flash ict

Here, if the window opens which states “Can not open this file”,

then launch “IAR Embedded
Workbench” from the Windows start menu.

EWARM is launched and project file is opened.

E

M3 Discavsry SIDIATH AR Emtaisd Whesbandh IDE sl

IrME BRD B F0TOHE S-KD D AN

L@ d  Le o JfvwnEsas i 1WKS L
= L

u 1 |
ERE 500007 [ATOR TSN [ TR
m I rhal PSTE 74—

Slelsl) o
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Explanation of the Demo using STM32 F4-Discovery

Build the project file.

Select “Project” from the menu — “Rebuild All” from the sub menu.

Eile  Edit View | Project Tools  MWindow  Help

DS WE| At dvywume
#fdd Group. -
= ot File List.. S1013781.h | sid
ID\SCUVEH_S'ID'IB Edit Configurations. d aF;
Files Remove [« sel
= ﬂgﬁﬁg;E Greate New Praject v Tu:
syste fdd Exizting Project.. Pi]
FaoDoc Options. Alt+F7 )
—
Lar \u'\ru’EA?:lijfvr Werzion Contral System 3
fmstary Make F b+
Facasioary Compl\e Cirl+F7 Load
Faine a Id Al | 20
— k151 Jean fo
I L S1| Batch build F8 o
| — k11 Stop Build Cirl+Break #define LI
— k] s1
I L S'I: Download and Debug Cirl+Dr for |1
| - 1 Debug without Downloading if
| S_II Make & Restart Debuseer  Cirlh
‘—D_ bl ST Bectart Debueeer CirlShitt+F
Sl C 1 Download 3 1
c] =Ty
511 Open Device File 3
[151d13781 _pipc .
&1 (1 StdPeriph_Driver
1 misc.c

l
Download the code to the STM32 F4-Discovery and write it into Flash.

Select “Project” from the menu — “Download” from the sub menu — “Download active application”

DISCOVER_S51D13781 - IAR Embedded Workbench IDE

File Edit \iew | Project Tools Window Help

DS @@ ‘e ERAR R TELEX-EY

x

Import File: List.. 51013781 h | s1d13781_constan

ID‘SCDVE F_51D0123  Edit Gontigurations... j SFLASH Readbu
Files Remoye B seBurstiiriteM
v

= DISCOVE Create Mew Project ImageFlashidd
R CICMSIS e icting Project. Piphddress +=
syste
Fz Coooc Options... Alt+F7 }
— Byreadr Mergion Contral System 4
H&2 L EWWARK
femstanuy  Make F? I/*
FeiC151D137  Compile Crl+F7 Load IUTZ data
Rebuild All 201272723 by
Clean ; For epson log
s Eatch build... Fa £
s11 Efop Build Girl+Break #define LUTZ Address
21: Download and Debug Ctrl+D for | wintls t i
Debug without Downloading if (i < 0xl00
IMake & Restart Debuseer  Girl+R seliriteke
Bestart Debuzeer. Cirltshift+R: sellriteRe
= application +else if [ 1
Open Device File » E seWriteRe
Erase memory zelriteRe
s1d13781 _pip.c 1 elze |
H= [0 StdPeriph_Driver zelriteRe
MmISC.C zelriteRe
trn 321 Ox_exti.c 1
£ =trn32f10x_gpin 1
L S VAT - -
!
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Explanation of the Demo using STM32 F4-Discovery

The red LED (LD1) blinks and the code will be written.

LD1

@@m@- £0,
! @HIH(IH[I]G ;‘mﬂl‘ .(‘|N!:

c1

~ @ mnmun
nxn@@
. WWW. st com/stm32f4 -discovery
%

Bjcis
8[0 0

m@
g &

82 fus ERF

Pce |@ () PC7
2. ¢ @E]w 6no |@ @] ano
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Explanation of the Demo using STM32 F4-Discovery

3.1.3 Connect the S5U13781R00C100 with the STM32 F4-Discovery

A connection example for the S5SU13781R00C100 reference board and the STM32 F4-Discovery via SPI
is shown in Figure 3-2, Connection Example for STM32 F4-Discovery (via SPI).

If noise on the SPI signal causes problems, place a resistor of several hundred ohms between the
S5U13781R00C100 and STM 32 F4-Discovery SPI port for the purpose of noise damping.

rcs 1Q @
81 (@ ©
GND |© ©
PE7 |O @

STM32 F4-Discovery N :

PCa

ca | mlocia

PELL @ @
P13 1@ ©
PELS |© @
8110 @
813 |@ @
815 1O &

PE12
PE14
PBI10
PB12
PB14

Connect to PC

3.3V external

© ©|res
© @|voo
© @|rs7
© @|res

7 & aloaa

© @}ros

3 |© ©|ros

P01 |© ©fPD2
PC12|© ©|Poo
PC10|© @|pc11

Scss  PA14|©® OfPAls
W PAL0|@ O|PA13
PO P FON

Zecs |@ @]pco
PC6 |@ Ofrc7
#7  GND |@ )| GND

—{JP1-2| IDD [IDD

S5U13781R00C100

LA R AR AR R AR AR R NN

(o]

N3-1

CN3-2

JP1-1! IDD [IDD

LCN3-3!

e—s!
le—s]

LCN3-—4|

Lui-1 lvopiolvbpio — +—{ J1-2 | vae [FiasH-vee |
P1-1 | GND [GND Ja-45] GND [GND
LP2-50! IGND J1-3 | GND [GND
P1-16| PA4 |SPI1 NSS *—1J4-27| SCS# I|SPICSIN |

P2-1 | GND [GND

P1-15 PA5 _SPI1 SCK +<— J4-28 SCK SPISCKIN

GND |GND

‘ 3.3V external —

VD 33VIN

power supply :

vDDDODG [ 3 3y/ N

5V external l‘

p2-2 | GND |

power supply

P2-3 AV _15VIN

o1 p2-4| 5v [5VIN

Figure 3-1 Connection Example for STM32

F4-Discovery (via SPI)
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Explanation of the Demo using STM32 F4-Discovery

3.1.4 Connect the S5U13781R00C100 with LCD Panel

This section describes the TFT panel connection to the S5U13781R00C100 reference board using the
ATMO0430D5.

The ATMO0430D5 is a 4.3 inch, 480x272 dot, 24-bit full color TFT LCD panel from XIAMEN
ZETTLER.

A connection example between the S5U13781R00C100 reference board and the ATM0430D5 is shown
in Figure 3-2, ATM0430D5 Connection Example.

Table 3-1, ATM0430D5 Connection Example (1 of 2), and Table 3-2, ATM0430D5 Connection Example
(2 of 2), show detailed connection information for each signal.

PortA PortB

i 3.3Vexternal
- power supply

ATMO0430D5

S1D13781
14x14mm

QFP

’ Connect between

- J5->J9 or J5->J10

{ according to allocation of
_panel signals

Figure 3-2 ATM0430D5 Connection Example
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Explanation of the Demo using STM32 F4-Discovery

Table 3-1 ATM0430D5 Connection Example (1 of 2)

S5U13781R00C100 reference board ATM0430D5 TFT panel
Pin name [PortA — [PortB Pin name |Pin number
GND J5-1 — [J9-36 GND 36
DE J5-5 — |[J9-34 DE 34
PCLK J5—6 — J9-30 CLK 30
GND J5-7 — [J9-29 GND 29
PDTO J5-9 — |J9-21 BO 21
PDT1 J5-10 — [J9-22 B1 22
PDT2 J5—-11 — [J9-23 B2 23
PDT3 J5-12 — [J9-24 B3 24
PDT4 J5-13 — [J9-25 B4 25
PDT5 J5-14 — [J9-26 B5 26
PDT6 J5-15 — |J9-27 B6 27
PDT7 J5-16 — [J9-28 B7 28
PDT8 Jo5—-17 — [J9-13 GO 13
PDT9 J5—-18 — |[J9-14 G1 14
PDT10 J5-19 — [J9-15 G2 15
PDT11 J5-20 — [J9-16 G3 16
PDT12 J5—-21 — |J9-17 G4 17
PDT13 J5—22 — [J9-18 G5 18
PDT14 J5-23 — [J9-19 G6 19
PDT15 J5—24 — [J9-20 G7 20
PDT16 J5—-25 — |J9-5 RO 5
PDT17 J5—26 — |J9-6 R1 6
PDT18 J5—-27 — |J9-7 R2 7
PDT19 J5-28 — |J9-8 R3 8
PDT20 J5—29 — [J9-9 R4 9
PDT21 J5-30 — [J9-10 R5 10
PDT22 J5-31 — [J9-11 R6 11
PDT23 J5-32 — [J9-12 R7 12
VDDIO J5-39 — |J9-4 VDD 4
VDDIO J5-39 — |J9-31 DISP 31
LED+ J5—46 — |J9-2 VLED+ 2
LED- J5—48 — |J9-1 VLED- 1
GND J5-50 — |J9-3 GND 3

Table 3-2 ATM0430D5 Connection Example (2 of 2)

S5U13781R00C100 reference board

Description

Connect J3-1 and J3-2

Set DC-DC converter enable

Connect J3-3 and J3—4

Set DC-DC converter output current = 20mA

Connect GND of power source to J4—1and J4—2 |Connect power source GND

Connect 3.3V of power source to J4—3 and J4—4 [Connect power source 3.3V to VDDIO and VDDDCDC
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Explanation of the Demo using STM32 F4-Discovery

3.1.5 Running Demo
Connect the S5U13781R00C100 with the STM32 F4-Discovery and ATM0430D5

Refer to Section 3.1.3, Connect the S5U13781R00C100 with the STM32 F4-Discovery, and Section 3.1.4,
Connect the S5U13781R00C100 with LCD Panel, for further information.

Power ON Starts the Demo

Supplying power to the STM32 F4-Discovery (from USB or 5V external power supply) and to the
rts the demo automatically.

a3, LI

;1#::.4

Connection image

The demo proceeds as shown in figure 3-3, Demo Flow Diagram.

The alphanumeric image (PIP window) and photo image (Main window) will alternately be changed. The
alphanumeric image will be overlaid on the photo image and repeats fade-in and fade-out.
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Fade in S1D13781

START LCD Controller

from Seiko Epson Corporation

Fade out
— |

jﬁgkﬁ/

Fade out

igyw/

Fade out
——

S1D13781
LCD Controller

from Seiko Epson Corporation

S1D13781
LCD Controller

from Seiko Epson Corporation

START

Fade in

Figure 3-3 Demo Flow Diagram

Here, the display image data of the alphanumeric screen is in 8bpp 256-color and by using the Look Up
Table (LUT), the S1D13781 expands this to a color image. The photo image is in 16bpp.

Using the above data formats enables the S1D13781 to process the display with its built-in 384kbytes of
SRAM.

Additional Information on Display Image Data
Allocation of demo image data
The image data which will be displayed in the demo are in following directory.
Directory name:
STM32F4-Discovery FW_V1.1.0\Project\STM32F4_s1d13781_Demo_embFlash\inc
File name:
image_001.h <- Image data 1 for main window (480x272 dot, 16bpp(RGB565))
image_002.h <- Image data 2 for main window (480x272 dot, 16bpp(RGB565))
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image_003.h <- Image data 3 for main window (480x272 dot, 16bpp(RGB565))
image_pip.h <- Image data for pip window (480x272 dot, 8bpp)

image_pip_lut.h <- LUT setting data of 256-color image source for pip window

Explanation of demo image data generation:

Demo image data can be generated from bitmap file by using BmpFile2CppArry.exe.

Directory name:

STM32F4-Discovery FW_V1.1.0\Libraries\S1D13781\image_header_file_generator

Utility name:

P

BmpFile2CppArry.exe

rocedure:
1) Prepare bitmap files
Following three files can be made by software such as GIMP by storing file in 16bit(RGB565) format.
image_001.bmp <- Bitmap file 1 for main window (480x272 dot, 16bpp(RGB565))
image_002.bmp <- Bitmap file 2 for main window (480x272 dot, 16bpp(RGB565))
image_003.bmp <- Bitmap file 3 for main window (480x272 dot, 16bpp(RGB565))

The following file can be made with software such as Windows paint tool by storing the file in 256
color format.

image_pip.bmp <- Bitmap file for PIP window (480x272 dot, 8bpp)

2) Generate image data from bitmap file
Place above bitmap files into the same directory as BmpFile2CppArry.exe is placed.
Double click of BmpFile2CppArry.exe icon generates following files.
image_001.h
image_002.h
image_003.h
image_pip.h
image_pip_lut.h

22
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3.2 Demo Using External 2MB Standard SPI Flash Memory (M25P16)

3.2.1Summary
The demo displays a still image on an LCD panel. Hardware consists of following items.
LCD controller: S5U13781R00C100 reference board
Microcontroller: STM32 F4-Discovery
LCD panel:

ATMO0430D5 from XIAMEN ZETTLER (4.3 inch, 480x272 dots, 24 bit full color TFT LCD
panel)

Display image data on the PC will be written into the 16Mbit SPI NOR Flash standard memory (M25P16)
on the S5U13781R00C100 reference board by using UM232H*.

* The UM232H Single Channel USB Hi-Speed FT232H Development Module is a one chip USB-serial conversion IC from
Future Technology Devices International. This board is reasonably priced, making it suitable for this evaluation.

The firmware for the STM32 F4-Discovery is written using “TAR Embedded Workbench for ARM,
6.309, 32K Kickstart Edition” from IAR systems.
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3.2.2 Write Image Data into Flash Memory

3.2.2.1 S5U13781R00C100 Connection with UM232H

A connection example for the S5U13781R00C100 reference board and the UM232H via SPI for writing
image data into the M25P16 is described in Figure 3-4, Connection with UM232H (via SPI).

If noise on the SPI signal causes problems, place a resistor of several hundred ohms between the
UMZ232H and STM 32 F4-Discovery SPI port for the purpose of noise damping.

3.3V external
| power supply

S1D13781
14x14mm
QFP

) ® © O O O J

FT232H
8x8mm
QFN

J1-3USB

Ol N NONONONONONONONONONONO

D®® O O ¢

J1-25V0

J1-2 | 5v0 |VREGIN
J2-2 | vio_|vccIo N

J1-3 | USB_|5.0vV OUT
J2-3 | 3v3 [3.3vouT

[

J2-3 3v3 |3.3V.OUT J1-2 VCC |FLASH-VCC IN
[ 32-6 T onp [enD [—1 J4-45 | onD [GnD

J2-7 ADO__ MPSSE/SK +—> J4-48 SCK__FLASH SCK IN
J2-8 | AD1 |MPSSE/DO J4-49 | MOSI |[FLASH DATA IN
J2-9 AD2 |MPSSE/DI J4-50 | MISO [FLASH DATA
J2-10 | AD3 |MPSSE/CS J4-47 | SCS# |FLASH CS IN

[ 1]

J4-1 | GND |GND
J4-2 | GND _|GND
J4-3 | VDDIO 3.3V IN
J3-4 | VPPOCOE 3.3V IN

Figure 3-4 Connection with UM232H (via SPI)

3.3V external
power supply

Il
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3.2.2.2 Procedure for Writing Image Data into Flash Memory

This section describes the image data writing procedure to the M25P16 (SPI flash ROM) for the demo

using the ATMO0430D5 (4.3 inch, 480x272 dots, 24 bit full color TFT LCD panel from XIAMEN
ZETTLER).

To start, connect the S5U13781R00C100 reference board to the UM232H via SPI, and connect the
UM232H to the PC via USB.

See Section 3.2.2.1, Connection with UM232H (Control S1D13781 via SPI), for connection information.
Unzip and apply the UM232H driver prepared in Section 2.1, Instruction for Tool Download and Install.

Note: the S5U13781R00C100 requires an external power supply.

!
Launch the project file for Visual C++ 2010 Express.

Double click the “EPSON_LCDC_REF.sln” icon in the project folder for writing M25P16: “flash_psp”
which is prepared at 2-3-(2): “Preparation for writing data into flash memory”.

[Chipch
Cpix
Eﬂ EPSOM_LCDC_REF.cpp
ﬂ EPSOM_LCDC_REF R
EPSON_LCDC_REF =i
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Proceed with writing data to the M25P16.

Select “Debug” from the menu — “Start Debugging” from the sub menu.

E EPSON L CDG REF — Microsoft Yisual G++ 2010 Express

File Edit Wiew Project Build Debug | Tools  Window Help

=

P e R Ax Start Debugging F5

- | W

EPSON_LCDCG REFh < [ilap

_Ij'J'_.:HJ # =53 Windows - -

Start Without Debugging Cirl+F5 _
Attach to Process..

{Global Scope)

Exceptionz.. Cirl+alt+E
f#daf ine TEST_M25P Step Into F11
fdefine TEST_LCOC Step Over -
L P R
Select Mode (TEST Togele Ereakpoint F9
O — Mew Breakpoint L x/
ggg??gé”%gs;aﬂgw Delete All Breakpoints Ctrl+Shift+F
L P Glear All DataTips |
Select LCD Panel Export DataTips ..
Import DataTips ..
““““““““““ Opti d Settings... 1
//Hdef ine LOD_PANELL o ons SndSetines-
Aéfidef ine LCD_PANEL_LMTOISDNAFWL _1 ffavza
fidafine LCD_PANEL _LMTO35KOHOZ /favga new

fH=mmmm
= Select BPP (LODG_BPP_34 or LGDC_BPP_1G or LCDG_EPP_0B)

#/
fidef ine LCDC_BPP LCDG_BPP_24

Here, if the window opens which asks “This project is changed. Will you build?”, select “Yes”.

l
A command window is opened and the data write starts.
E
File Edit iew Project Build Debug Tools Window Hslp
e Rt A=A = N E RN B R = 3 A o Win32 [ | Dump_m25p
IOk |EE5|22 08033 dmd Qi r 0 a als =0E%Hx %@
i Process: Thread

EPSON_LCDC_REFh >

(Global Scope)

#oefine TE
Huefine TE

{i&efineiﬁ
=1/ Hdef ine

100% -

*It may take several minutes (up to 10) to write the alphanumeric image and the four photo images. Once

writing completes, the command window will be closed automatically.
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Supplemental Information
The alphanumeric image and four photograph images data are on the PC have a color depth of 24bpp.

The stored folder is “flash_psp\pix”.

) image_pip_320:240ppm |
E image?_320x240 ppm

@ image? 480x272 ppm

E] imagel_480x272 ppm

E imagel_320x240 ppm

E itmaged_480x272 ppm

% itmaged_320x240 ppm

% imaged_480:272 ppm

% imaged 320240 ppm

E] image_pip_480x272 ppm

The software writes each image to the M25P16 in the format used for the demo.
Alphanumeric image (PIP window): Written as 8bpp gray scale and by using
the Look Up Table (LUT)
the S1D13781 expands this to a color image

Four photo images (Main window): Written as 16bpp image data
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3.2.3 Write Demo Sample Software into STM32 F4-Discovery
Connect the STM32 F4-Discovery to the PC via USB.

Launch the project file for IAR Embedded Workbench.

Double click “STM32F4-Discovery_S1D13781.eww” located in the project folder: “\STM32F4-
Discovery FW _Vx.x.x\project\STM32F4_s1d13781_Demo\EWARM\”.

o Demo

. zettings

|| 5TM32F4-Discovery 51013731 dep
| 5TM32F4-Discovery S1013781 gwd

|| 5TM32F4-Discovery S 1018781 CustomSfr ..
L =tm32f40x_flash ict

Here, if the window opens which states “Can not open this file”, then launch “IAR Embedded

Workbench” from the Windows start menu.

!
EWARM is launched and project file is opened.
e i
= S -
R I-ﬂ-
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Build the project file.

Select “Project” from the menu — “Rebuild All” from the sub menu.

Eile  Edit View | Project Tools  MWindow  Help

DS WE| At dvywume
#fdd Group. -
= ot File List.. S1013781.h | sid
ID\SCUVEH_S'ID'IB Edit Configurations. d aF;
Files Remove [« sel
= ﬂgﬁﬁg;E Greate New Praject v Tu:
syste fdd Exizting Project.. Pi]
FaoDoc Options. Alt+F7 )
—
Lar \u'\ru’EA?:lijfvr Werzion Contral System 3
fmstary Make F b+
Facasioary Compl\e Cirl+F7 Load
Faine a Id Al | 20
— k151 Jean fo
I L S1| Batch build F8 o
| — k11 Stop Build Cirl+Break #define LI
— k] s1
I L S'I: Download and Debug Cirl+Dr for |1
| - 1 Debug without Downloading if
| S_II Make & Restart Debuseer  Cirlh
‘—D_ bl ST Bectart Debueeer CirlShitt+F
Sl C 1 Download 3 1
c] =Ty
511 Open Device File 3
[151d13781 _pipc .
&1 (1 StdPeriph_Driver
1 misc.c

l
Download the code to the STM32 F4-Discovery and write it into Flash.

Select “Project” from the menu — “Download” from the sub menu — “Download active application”

DISCOVER_S51D13781 - IAR Embedded Workbench IDE

File Edit \iew | Project Tools Window Help

DS @@ ‘e ERAR R TELEX-EY

x

Import File: List.. 51013781 h | s1d13781_constan

ID‘SCDVE F_51D0123  Edit Gontigurations... j SFLASH Readbu
Files Remoye B seBurstiiriteM
v

= DISCOVE Create Mew Project ImageFlashidd
R CICMSIS e icting Project. Piphddress +=
syste
Fz Coooc Options... Alt+F7 }
— Byreadr Mergion Contral System 4
H&2 L EWWARK
femstanuy  Make F? I/*
FeiC151D137  Compile Crl+F7 Load IUTZ data
Rebuild All 201272723 by
Clean ; For epson log
s Eatch build... Fa £
s11 Efop Build Girl+Break #define LUTZ Address
21: Download and Debug Ctrl+D for | wintls t i
Debug without Downloading if (i < 0xl00
IMake & Restart Debuseer  Girl+R seliriteke
Bestart Debuzeer. Cirltshift+R: sellriteRe
= application +else if [ 1
Open Device File » E seWriteRe
Erase memory zelriteRe
s1d13781 _pip.c 1 elze |
H= [0 StdPeriph_Driver zelriteRe
MmISC.C zelriteRe
trn 321 Ox_exti.c 1
£ =trn32f10x_gpin 1
L S VAT - -
!
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The red LED (LD1) blinks and the code will be written.

LD1

@@m@- £0,
! @HIH(IH[I]G ;‘mﬂl‘ .(‘|N!:

c1

~ @ mnmun
nxn@@
. WWW. st com/stm32f4 -discovery
%

Bjcis
8[0 0

m@
g &

82 fus ERF

Pce |@ () PC7
2. ¢ @E]w 6no |@ @] ano
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3.2.4 Connect the S5U13781R00C100 with the STM32 F4-Discovery

A connection example for the S5SU13781R00C100 reference board and the STM32 F4-Discovery via SPI
is shown in Figure 3-5, Connection Example for STM32 F4-Discovery (via SPI).

If noise on the SPI signal causes problems, place a resistor of several hundred ohms between the

i Connect to PC :

STM32 F4-Discovery :
2!

5V external ‘
power supply

| 3.3V external

S5U13781R00C100

P86 |© @|r87

e res [© Ofees
s, B00T0|© @ voo

?811 (O €
°813|@ ©
p815 @ &

7 GND [@ M)| GND

5V external

power supply

CN3-1 —{cN3-2
“—1CN3—4

JP1-11 IDD _1IDD —JP1-21 IDD _lIDD

CN3-3

Lui=1 lvbpiolvbpio 1 41-2 | vce [FLasH-vee |

P1-15 PA5 SPI1 SCK +<— J4-28 SCK SPISCKIN
P1-18| PA6 [SPII MISO] =

P1-17| PA7 [SPI1 MOS] =

P1-36| PB12 |SPI2 —

P1-37 PB13 SPI2 SCK “— J4-48 SCK FLASH SCKIN
P 8| PB14 |SPI2 MISO

= Sz mos —T—(s-saTmos]

VDDIO!3.3V IN
VDDDGDG |3 3/ [N

1 B2-1 | GND {GND
P2-2 | GND IGND
P2-3 | 5V |5VIN
1 P2-4 | 5v [5viIN

Figure 3-5 Connection Example for STM32 F4-Discovery (via SPI)
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3.2.5 Running the Demo
Connect the S5U13781R00C100 with the STM32 F4-Discovery and ATM0430D5

Refer to Section 3.2.4, Connect the S5U13781R00C100 with the STM32 F4-Discovery, and Section 3.1.4,
Connect the S5U13781R00C100 with LCD Panel, for further information.

Power ON starts the demo

Supplying power to the STM32 F4-Discovery (from USB or 5V external power supply) and to the
S5U13781R00C100 (from 3.3V external power supply) starts the demo automatically.

Connection image

The demo proceeds as shown in figure 3-6, Demo Flow Diagram.

The alphanumeric image (PIP window) and photo image (Main window) will alternately be changed. The
alphanumeric image will be overlaid on the photo image and repeats fade-in and fade-out.
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Fade in S1D13781
START LCD Controller

from Seiko Epson Corporation

Fade out
— |

igyﬁ/
S1D13781
Fade out
LCD Controller
from Seiko Epson Corporation
S1D13781 Fade out
LCD Controller |——
from Seiko Epson Corporation
Fade i

S1D13781
LCD Controller

from Seiko Epson Corporation

Fade out START

Figure 3-6 Demo Flow Diagram

Here, the display image data of the alphanumeric image is 8bpp gray scale and by using the Look Up
Table (LUT), the S1D13781 expands this to a color image. The photo image is 16bpp.

Using the above data formats enables S1D13781 to process display with its built-in 384kbytes SRAM.
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4 Explanation of the Demo using a PC

This section describes the display demo using the UM232H USB-SPI conversion board connected to a PC.

Hardware configuration for the demo is shown in the following figure.

TFT module S5U13781R00C100 UM232H PC

Figure 4-1 Constitution of Display Demo using a PC

For this demo, the display system consists of the following hardware.

PC
LCD controller: S5U13781R00C100 reference board
USB-SPI conversion board: UM232H

ATMO0430D5 from XIAMEN ZETTLER
(4.3 inch, 480x272 dots, 24 bit full color TFT LCD panel)

The demo is as follows.
1. Color gradation bar display demo using the S1D13781 2D BitBLT feature
2. Still image display

In this demo, a PPM format image stored in a PC will be used as the demo still image.

The sample project provided on the EPSON web site is verified in its compilation and operation with
Microsoft Visual C++ 2010 Express compiled.
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4.1 Connection with USB Serial Conversion Board: UM232H (Control

S1D13781 via SPI)

A connection example to control the S1D13781 by connecting the S5U13781R00C100 reference board
and the UM232H via SPI is described in Figure 4-2, Connecting the UM232H to S1D13781 via SPI.

If noise on the SPI signal causes problems, place a resistor of several hundred ohms between the

S5U13781R00C100 and UM232H SPI port for the purpose of noise damping.

3.3V external
| power supply

S1D13781
14x14mm
QFP

) ® © O O O J

FT232H

8x8mm
QFN

HONONONONONONONONONONG

J1-3 USB

O

J1-2 5V0

J1-2 5V0_|VREGIN <1 _J1-3 USB _[5.0V OUT
J2-2 | vio |vccIoIN «—{ J2-3 | 3v3 [33vouT
J2-6 | GND |GND J4-45 | GND |GND
J2-7 __ADO MPSSE/SK <+ J4-28 SCK SPISCKIN
J2-8 | AD1 |MPSSE/DO [+ J4-29 | MOSI [SPI DATA IN
J2-9 | AD2 |MPSSE/DI «—{ J4-30 | MISO |SPI DATA OUT
J2-10 | AD3 |MPSSE/CS [+ J4-27 | scs# |sPICSIN
""""""""""""""""""""""""""" .—1 341 | oND [GND
3.3Vexternal | —1{ J4-2 | GND |GND
power supply | —]_J4-3 |VDDIO[3.3VIN
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ' —|_J3-4 |vpoDeC|3 3V IN

Figure 4-2 Connecting the UM232H to S1D13781 via SPI
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4.2 Connection with LCD panel
See Section 3.5, Connect the S5U13781R00C100 with LCD panel, for further information.

4.3 Displaying an Image on LCD

Displaying a Still Image using the ATM0430D5 (4.3 inch, 480x272 dots, 24 bit full color
TFT panel) from XIAMEN ZETTLER

Connect the S5U13781R00C100 reference board and the UM232H via SPI and connect the UM232H to
PC via USB.

See Section 4.1, Connection with UM232H (Control S1D13781 via SPI), for connection information.
Unzip and apply the UM232H driver prepared in Section 2.1, Instruction for Tool Download and Install.

Connection image

!
Launch project file for Visual C++ 2010 Express.

Double click the “EPSON_LCDC_REF.sIn” icon in the UM232H demo project folder:
“demo_um232h_psp” prepared at 2-3-(3): “Preparation for display demo using PC”.

!

|hipch
)iz
¢4 EPSON_LGDG_REF.cpp
ﬂ EPSOM_LCDG_REF R
EPSON LGOG, REF <l
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The Visual C++ 2010 Express window is opened.

EPSON LCDG_REF — Microsoft Visual G++ 2010 Express EHE'E'
Fie View Project Buld Debu Took Mindow Hel
i Sl | % 539 - - GG b [Debue - [winz2 || 3 | Durp g EIEEEE e

Pk B oA g 2 D& FaBaBRA.

“W EFSON_LCDC_REFh ¢ [[lapret] ~  Solution Explorer v 3 x

{Qlobal Scope) | J=lalE
= [ Solution 'EPSON_LGDC_REF' (A
Hdef ine TEST_M25P true ~fl =& [Z EPSON_LGDG_REF i
Hdef ine TEST_LCDG false £ External Dependencies
iy =5 L Header Files
Select Wode (TEET_WZGP or TEST_LODG) 1] EPSON LODG REF
I / K] ftd2eeh
/ /et ine TEST_HODE TEST M25P ] FUNG LODG REFh
fdef ine TEST_MODE TESTLGDC ] FUNG.SPIH
. [ IBMPSSE spih
= datch
Select LOD Pane | ATHOASODS :480x27260 dipp _ ] audets

LWTOSSDHAFYL- 1 :3202 4062 40pp [r] targetverh

LHTO35KDHO3 :320x24082 2bpn (3 Resource Files
7 = [ Source Files
//4def ine LCD_PANEL_ATHDA3005 #insn ] EPSON_LODG REF
//4def ine LD PANEL_LNTO3SDHAFNU_1 Fiovga S FUNG [ODG REFe
Helef ine LCD_PANEL_LMTO3SKDHOS Flvea new €4 FUNG SPlepp

F 3N
/ < |
5 Select BPP (LCDC_BPP 24 ar LCDC_BPP_1E ar LCDC_BPP_08) 7 Solution Explorer

fidef ine LCDG_BPP LCDC_BPP_24

% - &

Output

Show output from: | Debug Jla @ %=
The progran * [3120] EFSON_LODC_REF.sxs: Malive’ hus sxited with cods 0 (0x0). B

!

= EFS0N LCDC REF — Microsoft Yisual C++ 2010 Express
File Edit Miew Project Build Debug | Tools  Window  Help

- Cd | % = Windows  haz -]
P R An : b Start Debugging F5
. ) > Start Without Debugeing Ctri+F& _
POl EFSON LCDC REFh x| _
% Attach to Process ..
(Global Scope] Exceptions... Cirl+Alt+E
H#def ine TEST_MZSP | 5= Step Into F11
#idef ine TEST_LCDC = Step Over o
o= —mm ] V= S,
Select Hode (TEST Togele Breakpoint Fa
—mommmmmmmomommomog Mews Breakpoint R ®/
ééeﬂ??;én%ggskggm D Delete Al Breskpoints Ctrl+Shift+Fa
L Clear All DataTips |
Select LCD Panel Export DataTips ...
Import DataTips ..
““““““““““ Opti d Settings.. i
/idefine LoD PANELL  —rions And Selies.
A/Hdef ine LCD_PANEL _LMTO3GDNAFWU_1 Slavga
f#idef ine LGD_PANEL _LWTO35KDHO3 Sfavga new

o

fidef ine LCDC_BPP LCDC_BPP_24

Here, if the window opens which asks “This project is changed. Will you build?”, select “Yes”.

l
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Explanation of the Demo using a PC

A command window is opened and the data write starts.

ON_LGDG_REF (Running} - Microso a
File Edit Wiew Project Euild Debug Tools Window Help
P GE @ kDB F Db e[ 1) —
HE N S Z20PPEBHABR P 0@ ale =0 |Hex % [P~ <
i Process: Thread ¥ ¥ Stack Frame:
(Global Scope) B -]
e
Hdef ine TEST_MOSP 1rue o)
Hilef ine TEST_LCDG false |

B/ %= ocuments and Settings¥0086114¥7 ADb y¥Release
Select Mode (TEST

e
Hdlef ine TEST_MODE
Sy - —
Select LGD Panel

J/fdef ine LGD_PANEL
7/4def ine LGD_PANEL
Hdlef ine LCD_PANEL_L

o 1
= Select BPP (LCDC_

Connection image
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Explanation of the Demo using a PC

This demo displays the images on the LCD in the following order.

1) Color gradation bar image using 2D BitBLT feature

!
(2) Displays the image “imagel 480x272.ppm” located in the folder “demo_um232h_psp\pix”.

Return to (1)
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Change Record

5 Change Record

X94A-G-009-02 Revision 2.1 - Issued: March 30, 2018

o Updated address/contact page
e Updated Epson email address
o Minor formatting changes

X94A-G-009-02 Revision 2.0 - Issued: February 21, 2013

¢ Added explanation on the sample software which uses STM32 F4 built-in IMB flash memory
as a display image data storage

X94A-G-009-01 Revision 1.0 - Issued: December 21, 2012

e Re-format and edit document
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Sales and Technical Support

6 Sales and Technical Support

For more information on Epson Display Controllers, visit the Epson Global website.

https://global.epson.com/products_and_drivers/semicon/products/display_controllers/ l

For Sales and Technical Support, contact the Epson representative for your region.

https://global.epson.com/products_and_drivers/semicon/information/support.htmi l
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