*

A/
.’ l
QO

4

Brid

BRIDGING

etek

TECHNOLOGY

4

EVE Screen Designer 3.0

Document Version: 1.0
Date: 09 -02-2017

LLl
O
-
O
(x
L]
()
-

Neither the whole nor any part of the information contained in, or the product described in this manual, may be adapted or

reproduced in any material or electronic form without the prior written consent of the copyright holder. This product and

its documen tation are supplied on an as  -is basis and no warranty as to their suitability for any particular purpose is either

made or implied.  Bridgetek Pte Ltd w ill not accept any claim for damages howsoever arising as a result of use or failure of

this product. Yo ur statutory rights are not affected. This product or any variant of it is not intended for use in any medical

appliance, device or system in which the failure of the product might reasonably be expected to result in personal injury.

This document provides preliminary information that may be subject to change without notice. No freedom to use patents

or other intellectual property rights is implied by the publication of this document. Bridgetek Pte Ltd, 178, Paya Lebar
Road, #07 -03, Singapore 409030 . Singap ore Registered Company Number 201542387H. © Bridgetek Pte Ltd.




Contents

| PIEIACE. . —— 6
Al PUIMPOSE. ..ttt raan 6
[ (0] (=T gl [=To [N E (o [ =T o o = S 6
C. Related DOCUMENTS.......uuiiiii e e e e e e e et e e e emra e e e e e e e eearanaeeeeaeees 6
D. FEEUDACK ... o e 6

LI @ YT VTS 7
N [ 1o o 18 o 1o o I PP PPRPP 7
B FAIUIES. ... e 7
C. KnownIsSsues & LiMItatiONS.......cccooiiiiiiiiiiiie e er e e 8
D. Terms & DeSCHPLON......ccoiiiiiiiie e eeeeee e e e e e e eeaanaas 9
e O =T [ USSP 9

I Setup & INStallation..........cuveiie e 10
A, System ReQUITEMENTS........ooiiiiiiiiiiiiiiee et e e e e e e e e e e e eeeees 10
B. Hardware ReqUIFEMENTS.........coooiiiiiiiiiiii it 10
C. Dependencies / PraREQUISITES..........cooiiiiiiiiiiiiiiii e 11
D. INStalling ESDB.0......cooiiiiiii et e e e e e e e e e e eeas 12
F. Installation FOIAEr.............uuiiiiiieee e 16

VA 1= 1] o IS = 1 (=T o 17
A. The Graphical User INterface...........ccoooeeiiiiiiiiieeeeiee e 17

R /1T o T o = TR 18

P2 I To | o - P PRRRT 20

I e (0] =Tod i = o] (0] = SO PPTP S PPPPPPPPP 21

4 Screen Layout EAItQL.............uuiiiiiiiiiiiiiiieeeeeeeee et 21

ST oo [ [o3 NN o To [0 o 1 (o] A ROTTPRPP 22

6 LIDIary BrOWSEL......oeiiiiiiiiiiii ettt e e e e e e 23

A =1 1 {0 I S 24

S T O V11 U | S PP P PP P TR TPRRPTRPIN 24

S B S (0] o 1T ¢V =L [ (o ) AP P PP PPP T OPPPPRP 25
10 Y = 1L L3N o U 25
B. Application ProjeCt StrUCTUIE.........covuui i er e 26
C. Application WOrKIOW .........coooueiiii e 27
Product Page 2

Document Feedback Copyright © BridgetekPte Ltd



http://brtchip.com/eve/
mailto:docufeedback@brtchip.com?subject=BRT_000081%20Version%20Draft

AJ
::< Bridgetek BRTAN_005 EVE Screen Degier3.0 User Guide
.‘

BRIDGING TECHNOLOGY Versionl.0
Document Reference NoBRT_000081
Clearance No.BRT#059

Design Screen Layout using Layout EILOL..........cccccciiiiuiiiiiiiiiiiiiieeeeereeeeeer e e e e e e e 28
(OIS (o]0 YAV To [ | PO PP PPPPPPTOPPPPN 28
WX [0 I =11 g = Vo B = =TT o 10 o= SRR 28
Configure BitMap RESOUITE......ccoi ittt e e et e e e e e e e e e e e e e aeee 29

Design Screen Logic using LOgiC NOdE EQILOr..........c.uviiiiiiiiiiiiieiee e 30

T 10 F= L= PP PP PPRP 30

BUIIA & UPIOAA.......coiiiiiieiiie e e e e e e e 31

{010 TP PP PP PR 31
EXPOrted FOIAET SIMUCTUIE .....ciiiiiiiiii ettt s e s e e e e s e e e e e nnneas 32
BItMaAPD RESOUICE ... ..eiiiiiieiii ettt ettt e sb e s amre e e s e e s e e e s ne e e nnr e e e ennes 32

D. SCreen LayOuUt EQITOL........uuuuiiiiiiiiiiiiiiiime e 33

PagE Fila. .. e e e e e e e e e e e e e ————————————————————— 33
G OUADSE L NBLISINILB oo 33
PAGE SWILCKL ... e e e 33
oo Lo T ] Y (= o o = USSPt 34
User Defined FUNCLON fOr PAge FilE.......c.ooiiiiiiiii e 34
ZOOM N & OUL ..ot e e s s 35

Y= U T T =P PPRP 35

[ o | (o 1= OO P PP PPPPPPPPPPP 36

L =P 36

S oo | To AN [ (=N =0 [ (o oSSR 37

BaSIC LOGIC NOUE........ooiiiiiiiee e e e e e e e e e e e e e e e e e e e e e e e s aaaaa 37

COMPOSITE LOGIC NOUE. ....eiiiieiiiiiiiei ettt e s e e e e s e e e e s snsbrreeeeeeens 38
= T TSI N (o o L= O PP P P PUPPPPPUPPPRPN 39
R0V o = N o o = 39

F o (o 1 [o WIS Vo (o= £ PSR OPPRPTOP 40
POSItION & SIZE PrOPEITIES.... oo et e e e e e aaaaaas 40
ReNdering the WILGEL..........oii et 41
TREIME. ..okt e e et e e e 41
TOUCKH TNPUL. ettt e e st e e s et e e e bt e e e s e nbae e e e e enneed 41
ACTOT INOTE......eeeeee et e et e e et e e e et e e e e e et et e e e e b et e e s e nr e e e e e e annreas 42
(oo (o3 @] o 1T o PP PP PUPPR 43

(O0] o1 o =T o1 1] L= PSP 43

RENUEING OFUEL. ...ttt e e e e e e e e e e e s e e e e e e s e e nneeeeas 44

Z00M IN & ZOOM OUL......cciiiiiiiiiiiie e e e e eeeenre e e e e e e eeeeeeen s 4D

F.  LIDrary BrOWSEL........uuuiii e eee et e e e e e e e e e e e e e e e e e e e e e enan s 46

[ B I (=] 1 1= 47
UL o T TR TS 0 ==Y 47

ESD PriMILIVES. .. eeeeeiieeeiei ettt r e e e e e e e e e e e e e e e e e e e e e e e 50
ST D 21110 0T T o IO TP PT TP 50
Y I 2 =PSRN 52
ESD RECIANGIE. ...ttt e e e e ettt e e e e e e e e e e e nnbenneeeee e 53

LAY Lo 1= £ 54

Product Page 3

Document Feedback Copyright © BridgetekPte Ltd



http://brtchip.com/eve/
mailto:docufeedback@brtchip.com?subject=BRT_AN_005%20Version%201.0

\/

A/
»‘ Bridgetek BRTAN 005 EVE Screen Degsier3.0 User Guide
+

“0 BRIDGING TECHNOLOGY Versionl.0
Document Reference NoBRT_000081
Clearance No.BRT#059

[ T=T0 01T o] £ PRSP 54
IS B O od =T PR SPR 54
IS B N - T 1= PRSPPI 55

ES] B 1 oL S PRSP 56

SIS B @ g =Ted g = o D TSRO 57

ESD GAUGE. ... teeeieiieie e ettt e e e e e e s e e et e e e e e e e e et it et e e e e e e e e n e 58

IS D IS [T L= PSPPSR 60

ESD Radio Button and ESD RATIO GIOUP.........ccoiuureiiiiiiiieee ettt e ettt e s s e e e sneeeee s 62

ESD PUSH BULLON......eeiiii ittt e e sttt e e st e e s e st e e e e antbee e e e s nnnneeas 64

S B I o= PRSP 65

SIS B I o 1= I 21U 1 (o] o PO SPRTPR 66

ESD IMAQJE BULION........iiiiiiiiiiii ettt e e e e e e e e e e e s ees 68

ESD PrOgreSS Bal... . oo iiiiiiiiiie ittt e e et e e e a 69

ESD SPIN BOX ..o ieeeiieeiiiiiee ettt e e e s snreeee e e s stbreeeessnbneeeessnnneneessssed O

3 0 10T [ | 1= 78

SRS I O o] (o] 1 = TSR 79

LOGIC FIOW. ..ttt e e e e e e e e e e e e e e e e e e e eee s 80

(@] o 110} o SRS 81

INCIUAE HEAAEL ...ttt e e e e et r e e e e e e e e e e e e e s bbb e e e e e eeaaaaeeeeead 81

BINAIY OPEIALOL.....cciiitiiiie ittt e e e e e et bt e e e et b et e e e e s ab b e e e e et e e e e e e nb e e e e e e nnreas 82

=] LR L= Ua A @] 01T = L (o PSPPSR 83

0 T= TV @ T=T - 1 (o PP PP PPEPPPRE 83

SEEVANADIE. ...t e e e e e e e reaeas 84

(0T [{ol [ 0] (=T o = Lod =TSSP UPRPURRURR 84

] o 11 | S PO PPT 85

(O 111 o 11 | PP PP PP PTPPPPPTPTPP 85

S T = 1 PSPPI 86

LS o PSR PSPR 86
BUIEIN SIOT... ittt e e e e e s bbb e e e e e e e e e e e eabbnnenneees 86

V2= T =1 o] [T TP PP PT PP P PPT R PPPPPP 87

LAY (= SRR 38

G. Property EQILOr.........iiii et eeie e e e e e e et e e e e aaanas 88
COMMON PrOPEILIES. .. ..ot e e e e e e e e e e e e e aa e e e e e e e e e e e aaaeas 38

N E= U 0 LT TP PP TP PPPPPP 89

[DI=T o] 10 STo o PP PPTPTIP 89

Yo 1Y PSR 90

H. Programming FEAUIES...........oouuiiiiii e ceeeieei et e e e e e e eaannd 91
Y= Tod (0 1= PP PTT TP PTPPPP 91

ST B N 1 1 TSP PRRR 91

ESD_ ENUM.......ovoveteeceee ettt ee et see ettt e s s es et et e et e aeaeen et et e s et e s e s een s s s s naeseenen e 92

ESD_FUNGCTION. . ci ittt sttt e ettt ettt e e e ekt e e e e e sttt e e e e sstaeeaeestbeeeaaessstbeeeesssaeeeeesasbneeanessne 93

SIS = I [ SRR 95

LT 0 111 96

SIS B @ LU I U RSP RSS 96

LTI 0 1IN 97

Product Page 4

Document Feedback Copyright © BridgetekPte Ltd



http://brtchip.com/eve/
mailto:docufeedback@brtchip.com?subject=BRT_AN_005%20Version%201.0

A/
::< Bridgetek BRTAN_005 EVE Screen Desier3.0 User Guide
.'

BRIDGING TECHNOLOGY Versionl.0
Document Reference NoBRT_000081
Clearance No.BRT#059

PreCoOmMPIler OPLIONS........ooie e e e e e e e e e e e e e e 97

ESD _SIMULATIQN . ...ttt e e e e e e e et e e e et ee et e e e e e easaa e e et eettan e eeeesassanseeaaees 97

FTOO0 _PLATRFORM. ..ottt e e e e e e e e e e e e e et e e e e e e araa s 97

A USEI FUNCHIONS . ....utiiiiie ittt e ettt ettt e e e e s et e e e e s s sabb b e e e e e e s e enbbaneeeeeeaannes 98
Creating SOUICE FlB........cooi it e e e e e e e e e e e s s e s r e e e eaeeeeean 98

Editing the SOUICE FlB......co i e 98

Appendix AG LISt Of FIQUIES........ccoiiiiiiiii e 100

Appendix Bg LISt Of TAES.......cccoceiiieiiiiie e 102

Appendix G ReVISION HIStOIY........oooivviiiiiiiee e 103
Product Page 5

Document Feedback Copyright © BridgetekPte Ltd



http://brtchip.com/eve/
mailto:docufeedback@brtchip.com?subject=BRT_AN_005%20Version%201.0

\/
0’ [ ]
Y Brld etek BRTAN 005 EVE Screen Deggier 3.0 User Guide
L) .
‘.. BRIDGING TECHNOLOGY Versionl.0
Document Reference NoBRT_000081
Clearance No.BRT#059

| Preface

A. Purpose

This document describes the functionality and procedures involved in using the EVE
Screen Designer 3.0 .

B. Intended Audience

The intended audience  shall be any developer working with EVE products and the ESD3
screen designer tool.

C. Related Documents

Document Name Document Type Document Format
FT81x Series Programmers Guide Programming Guide PDF
FT81x Datasheet Datasheet PDF
FT90x Toolchain Installation Guide Installation Guide PDF

D. Feedback

Every effort has been taken to ensure that the document is accurate and complete.
However any feedback on the  document may be email ed to docufeedback@brtchip.com
For any additional technical support, referto http://brtchip.com/c ontact -us/ .
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Il Overview

A. Introduction

EVE Screen Designer 3.0 is the next generation of Bri dg e tsrmaktdRE for EVE,
making EVE -based GUI development much easier to accomplish. This tool enables users

to build one GUI application using a visual programming ! method without needing to
know any EVE -specific display list commands.

ESD 3.0 provides a WYSIWYG ( i What You See |Is What You Get 0)
editing graphics, designing visual effects, and defining GUI application user logic,

generating ANSI C code for the targeted hardware platform. Users can also choose to

simulate the whole design within ESD 3.0 to experience the Ul before compiling and

downloading the generated source code. Furthermore, ESD3 has the capability to work

seamlessly with the  Bridgetek MCU tool chain.

ESD 3.0 introduces several key new features compared to ESD2, such as high level
widget and code generation, providing users the ability to define a Ul, including its
behaviour, without coding display lists. ESD 3.0 is designed to greatly accelerate EVE
based GU | development.

B. Features ‘
The following are some of the key features of ESD3.0 -
+ WYSIWYG GUI

High level widget s

No EVE display list knowledge required

Widget based GUI construction

Drag and drop widget to create screen layout

Widget communication

Screen logic creation w ithout coding

Simulat ion of screen logic and user touch input using mouse

Building and download ingt he gener at e {if FI90XY Toachaines installed )

& & & & & ¥ ¥

! https://en.wikipedia.org/wiki/Visual_programming_language
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C. Known Issues & Limitations

The following are so  me known issues and limitations of ESD 3.0 -

>

Only the FT81X series EVE is support ed. FT800 Series EVE is NOT supported

A The C code editorin ESD 3.0 does not support all the features of  a code editor .
A Video and Sketch features are not supported
A Ifthe project file pathistoolong( i.e. more than 512 bytes), ESD 3.0 may have a
problem open ing it. Usually the typical error message is like below:
AUnabl e t o gener at e output files, check directoa
C:\ Users \ xxxx.xxxx \Project \ESD3 ... . . 0
Where
fi C\Users \ xxxx.xxxx \Project \ESD3. . . . .ref@¥sto the project folder.
A PALETTEDS format is not  yet supported in the Bitmap widget
A Logic node editor background goes white after windows hibernate S
A In some rare cases, users may encounter a dialog box (shown below) which will
not affect the functionality. In this case, just ignore the dialog box by closing it.
@ EmulatorProcess.exe has stopped working
Windows can check online for a solution to the problem.
2 Check online for a solution and close the program
* Close the program
# Debug the program
() View problem details
A Users may need to click the ARecompiled button t
result.
Product Page 8
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D. Terms & Description

Abbreviations Description

Actor One type of logic node which is regularly updated but without visual
appearance

DLL Dynamic Link Library is a collection of small programs, any of which can be

called when needed by a larger program that is running in the computer
ESD 3.0 EVE Screen Designer 3.0 or its later versions

EVE Emulator Bridgetek behaviour -modelling software for EVE. Refer to AN_281 FT800
Emulator Library User Guide for details.

HAL Hardware Abstraction Layer is a software subsystem for UNIX like operation
systems providing hardware abstraction.

IDE Integrated Development Environment

Logic Node The node expressing certain |l ogics. (Als
document)

Logic Node Editor The place create logics by  connecting the logic node

Page One single screen in design

Simulation Run the generated C code on PC

Widget One type of logic node which has visual appearance rendered by EVE

E. Credits

Open Source Software

I TinyCC: http://bellard.org/tcc/ and http://repo.or.cz/tinycc.qit available under LGPL .

9 Errorlist module : https://github.com/ka etemi/errorlist  available under MIT license

1 QScintilla : part of PyQt available under PyQt license

https://www.riverbankcomputing.com/commercial/license -faq

Icons Copyright

Some of the iconsusedin ESD 3.0 are from :
http://p.yusukekamiyamane.com/icons/search/fugue/ used in compliance with the
Creative Commons Attribution 3.0 License.
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[l Setup & Installation

A. System Requirements

To install ESD 3.0 application, ensure that your system meets the requirements
recommended below:
V Ideally Windows 10 ; alternatively Windows 8 or 7 with the latest windows
update s
1.6GHz or faster processor
1GB of RAM (1.5GB if running on a virtual machine)
Multi - Core CPU is highly recommended
At least 512M B hard disk space
Display resolution 1080 x 800 pixels or higher

< < < < < <

Write permission to the installation folder of ESD 3.0

B. Hardware Requirements

The exported C source code from ESD 3.0 istargeted at FT90X MCU Module and EVE
Module platform s. Therefore, ESD 3.0 will be able to build and run generated code
directly on these platforms:

MES10A -WH70R(800x480)
MES11A -WH70C(800x480)
ME812A -WH50R(800x480)
ME813A -WH50C(800x480)
ME810A -HV35R(320x480)

E I E X

Plus

MMOY0OEV -LITE
MM90OEV1 A
MMO00EV2A
MM900EV3A

E I X

While working on hardware platform (FT90x MM modules), users must ensure that a
card is inserted into the SD Slot since ESDapplication will try to detect thepresence o
an SD card. If the SD card could not be detected, then the application will stop workin

Product Page 10
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C. Dependencies / Pre-Requisites

1 Visual C++ Redistributable for Visual Studio 2015

If the PC does not have Microsoft Visual Studio 2015 installed , Visual C++
Redistributable is required. Users can download this from:
https://www.microsoft.com/en - sg/download/details.aspx?id=48145

T Windows 10 Universe C Runtime

ESD 3.0 has run -time dependency on Windows 10 Universe C Runtime (CRT). You

may download it from https://www.microsoft.com/en -
us/download/details.aspx?id=48234 and install on your PC should the following
problem be encountered

ScreenDesigner.exe - System Error ﬂ

The prograrm can't start because api-ms-win-crt-runtime-11-1-0.dl is
missing from your cemputer. Try reinstalling the pregram to fix this
problem.

Figure 1 - Screen Desi gner - System Error

1 FT90X Tool Chain Version 2.1.0 or later

To compile and build project s, the FT90X Tool Chain 2.1.0 must be installed on the
PC. Itis downloadable from http://brtchip.com/ft90x -toolchain/ .

Please ensure that the Tool C hain executable path is defined by the system PATH
environment variable.

Users are advised to check the Known issue and limitation (of FT90x Toolchain) while
building the ESD 3.0 project with FT90x Toolchain.
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D. Installing ESD 3.0

The following steps will guide you through the ESD 3.0 Setup/ Installation process .

i. Download the package  from www.brtchip.com

il When prompted with a download dialog box. Click on Save .
iii. Navigate to the folder under which the package files are downloaded
iv. Extract the zip file contents. Double click on the executable file I EVE Screen

Designer 3.0.exe

V. The EVE Screen Designer 3.0 Setup Wizard is displayed along with a Welcome
message.

r ~
ﬁl Setup - EVE Screen Designer = L e

Welcome to the EVE Screen
Designer Setup Wizard

This will install EVE Screen Designer version V3.0 RC2 on your
computer.

It is recommended that you dose all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

[ Mext > J[ Cancel

A

Vi. Click Next toviewthe end user information window.

ﬁ' Setup - EVE Screen Designer

Information
Please read the following important information before continuing.

When you are ready to continue with Setup, dick Next.

Simulation engine may need restart manually in some case

C code editor in ESD3 does not support full editor features, like auto-completion
etc,

Mot support EVE Video and Sketch features

If the file path of project is too long, it may have problem to open it.
PALETTEDS format is not supported yet in Bitmap widget

Logic node editor background may become white after windows hibernate ais

History

3.0RC2: Support 3.5 module and fix memory leak issue in RC1. 5
Build FatFs library from source code for FT90X 2.2, 1 toolchain limitation.
Video Tutorial for example project and improved user guide,

3.0RC1: Firstinternal release i

< Back ][ Mext = J[ Cancel
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Vii. Click Next to select a ADesti nBol d#mriastaling the files. Accept the
default folder or click  Browse to specify a different location. Click Next to confirm
the destination folder and continue.

Setup - EVE Screen Designer |. = et S )
Select Destination Location

Where should EVE Screen Designer be installed? P !

I Setup will install EVE Screen Designer into the following folder.
To continue, dick Mext. If you would like to select a different folder, dick Browse.
Browse...
At least 32,3 MB of free disk space is required.
[ < Back ” MNext = ] [ Cancel ]
viii. Click Next to select a A f ol doe créating the program shortcut. Accept the
default folder or click Browse , to specify a different location. Click Next to

confirm and continue.

ﬁl Setup - EVE Screen Designer

Select Start Menu Folder
Where should Setup place the program's shortcuts?

E i Setup will create the program's shortouts in the following Start Menu folder.

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

Browse...

’ < Back ][ Mext = ][ Cancel ]

=

iX. In the Select Additional Tasks window, check fACreate a desktop / Create
Quick Launch shortcut 0 boxes, to have the ESD 3.0 icon and Quick Launch
shortcut displayed on the desktop. Click Next to prepare forthe installation.
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i5) Setup - EVE Screen Designer [il_léj

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing EVE Screen
Designer, then dick Next.

Additional shortcuts:
[¥] Create a desktop shortcut

[ < Back ][ Next > ][ Cancel ]

X. The initial setup is completed and the application is ready to be installed

&) Setup - EVE Screen Designer EI_IéJ

Ready to Install

Setup is now ready to begin installing EVE Screen Designer on your computer,

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

Destination location: -
C:\Users\Public\Documents\EVE Screen Designer

Start Menu folder:
EVE Screen Designer

Additional tasks:
Additional shortcuts:
Create a desktop shortcut
Create a Quick Launch shortout

[ <Back |[ Install |[ Cancel ]

Xi. Click Install to start the installation.

A progress bar indicates that the installation
is in progress.

35! Setup - EVE Screen Designer EI_IH:_“J

Installing

Please wait whie Setup installs EVE Screen Designer on your computer,

Extracting files...
C:\Users\Public\Documents\EVE Screen Designer\ObjectiWidgets. dll
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Xii. Upon successful installation, ¢ |

ick Finish

-
ﬁ' Setup - EVE Screen Designer

-
= X

Completing the EVE Screen
Designer Setup Wizard

Setup has finished installing EVE Screen Designer on your
computer, The application may be launched by selecting the
installed shortcuts,

Click Finish to exit Setup.

Xiii.

The ESD 3.0 application user interface is displayed

¢ £VE Sceen Designer 300 TN . R T [ [ e
r . el R

File Edit Build

RA= S

View

Help
e

C

onditionalFle
S ;"«'.p_p.rnain

ﬂ MainPage.c
~ [ MainPage...

Error List

Collaps X 1Errors

t 5_7.0_MS

BITMAP_HANDLE:

Figure 2 -

Ao Warnings

Default ~ FT90x Release ~

after wake up 7c

ch rz =

1_rzthresh

ESD 3.0 User Interface

FT900 One-Wire ~

Library
ESD Primitives
ESD Theme
ESD Utilities
ESD Widgets
nder Func...

gic Flow
c Interface
ctors
ser Functions
User Logic
User Pages

(18 o [ [ 2 PR S i i |

Properties
Property Value

(ESD Push Button)

ESD Push But
0.00

v True
Ft_Esd_Theru

Name
Depth ...

Active

Simulation ¥

Theme

" C compilation
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F. Installation Folder ‘

Folder Name Description

Examples The example project created by ESD 3.0
Imageformats Qt image format supporting DLL

Libraries Widget library/application frame work/HAL

Manual Contains the ESD 3.0 User ~ Guide

Platforms Qt platform run  -time DLL

Settings Configuration files for image converter and Tool Chain
TinyCC TinyCC run -time as simulation engine

Table 1 - Installation Folder
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IV Getting Sta
A. The Graphical User Interface ‘

ESD 3.0 user interface has the following components:

Menu bar

Toolbar

Project Explorer
Screen Layout Editor
Logic Node Editor
Library browser
Error List

Output

© 00 N o 0o b~ W N P

Property Editor
10 Status bar

File Edn*®ilid View Help
FT900 One-\Wire =

Library
| ESD Prim
= === | . | ESD Ih
App.main | o ESD 5
MainPage.c - & ESD
MainPage.... = 5 | EVE Renuer Func...
- = (Hidden)
= C FI':l'l“;'

amcsibesl  Opler cwwsral sesked - —g T 2 Functions

ser Logic
r Pages

operty Value
(ESD Push Button)
Name ESD Push But
Error List I & X Depth ,a0L00

Actiy True
Collapse *® 1FErrors A 0warnings 0 Mess - ( Simulation = Thert AT
/Qt-Projects/Qt_5_7_0_MS L - 3 W X
. v
Width 120

[ e

3
BITMAP_HAMDLE: RAM_G: «* C compd » Render
10

Figure 3 - EVE Screen Designer 3.0 User Interface
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1 Menu bar

The ESD 3.0 Menu bar displays the headings for each drop -down menu. According to the
function, the commands are grouped under each of these menu headings.

Menu File Edit Build View Help
bar New » B Logic
' Add B Actor
. i
Menu item B Save s @ Widget
Selected Close B Page Submenu
=1 Save All == Application Logic ltem
Mew Project B SourceFile
Menu Open Project L Menu
Iltem C je Shortcut
Arrow indicating
Submenu
2: BasicMath.esd3
Exit
Figure 4 - Menu bar
The following table provides the list of Menu/Submenu and its description -
Menu Submenu Description
File New Logic
Actor
Widget
Page
Creates new file for the existing project
Application
Logic
Source
File
Theme
Add To add existing resource (such as bitmap, C source file etc.)
to the project
Save To save the currently open file
Close To close the file that you are currently working on
Save All To save all the files in the current project
New To open a new project
Product Page 18
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Project

Open
Project

Close
Project

Export

Exit
Edit Undo
Redo

Build Build
Executable

Build and
Upload to
Hardware

Browse to
Executable

View Project
Library
Properties
Error List
Output

Help User
Guide

About

Third
Party

Eclipse
Project

Export
As é

Launch
Eclipse

To open an existing project

To close a project

To export eclipse project file

To export all the files into a new folder

To launch the FT90x Eclipse IDE

To close the ESD 3.0 application
To reverse the action of an recently performed action
To revert the effects of the undo action

To generate a executable file

To generate a executable file and upload to hardware

To navigate to the folder under which the executable file is
located

To display or hide a component view. By default all the
components are displayed.

Opens the ESD 3.0 user guide

Displays the ESD 3.0 version details

Displays the copyright, disclaimer and license information of
the third party  software

Table 2 - Menu & Description
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2 Toolbar

The Toolbar provides an easy access to those functions
new file, save file, undo, redo etc.,

New

Save

Add Save

All

The following table provides the

Toolbar Function

Undo Simulation Recompile

(in the form of icons) such as

that are commonly used

Build & Upload

Build Target to Hardware

FT900 One-Wire -

i Default * FT90x Release

Toolchain

Build
Executable

Redo Restart Programmer

Figure 5 - Too lbar

list of toolbar function s and its description ¥

Description

New To open new Logic/Actor/Widget/Page/Application Logic/Source File/Theme
Add To add existing resource (such as bitmap, C source file etc.) to the project
Save To save the currently open file
Save All To save all the files in the current project
Undo To reverse the action of a recently performed action
Redo To revert the effects of the undo action
Simulation A toggle button  which starts or stops the simulation mode.

- - This state indicates that the ESD 3.0 is in simulation mode. Clicking

this button stops the simulation.
- - This state indicates that the ESD 3.0 is out of simulation mode.
Users can drag/drop widgets or edit them safely.

Restart To automatically restart the EVE emulator. Clicking this button will force the

simulated screens to bere  -drawn.
Recompile To recompile t he whol e projectds source code.
Build Executab le To build the project and generate the executable file
Build Target Currently not in use
Toolchain Building configuration of the Toolchain
Product Page 20
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Build and Upload to To build the project; generate executable file and upload it into the selected
Hardware hardware ( e.g. MM900EV2A)
Programmer It is defaulted to FT900 One  -Wire programmer.

Table 3 - Toolbar & Description

3 Project Explorer

The Project Explorer window organizes all the files used in the project in a tree view. It
also lists out all the resources used by each file. Project explorer allows users to navigate

each page of the project.

Project

* [ CustomGau ge.esd3
B FT_Esd_Widgets
— App.main
== Connections
r -! Modes

* il Pages

B MainPage
B Gauge.png
= MainPage.page
B Pointer.png

Figure 6 - Project Explorer window

4 Screen Layout Editor

The Screen Layout Editor component display s the rendering output of EVE and allows
users to edit C source code. The page/widget/main files can be opened and edited in this

editor.

‘m

Figure 7 - Screen Layout Editor T App.main

21
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MainPage.c App.main

se this for now

ScrollPanel *context) ;

xt, Ft Esd outChild *child); ™
]

Figure 8 - Screen Layout Editor - MainPage.c (C Source Code)

It shares one view port with the logic node editor. Users can adjust the size of the screen
layout editor by dragging the splitter h andle.

Users can drag and drop the widgets from the library browser to form the layout when
simulation mode is off.

5 Logic Node Editor

The Logic Note Editor allows users to layout logic node s and to establish  connections to
create logic maps. Users can drag and drop a logic node from the Library Browser
component to the Logic Note Editor in order to create connections .

Figure 9 - Logic Node Editor
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6 Library Browser ‘

Library

The Library Browser allows storing all the available logic nodes and S
resources in ESD 3.0 - that includes both built -in and user -defined '
ones. Users can view these logic nodes by category and select one

for their prOjeCt. I nder Functions

nj

ic Flow

ic Interface
ctors

r Functions

Figure 10 - Library Browser

The following table provides the ESD 3.0 libraries and  its description 7
Library Name Description

ESD Primitives ESD built -in basic widgets

ESD Theme ESD built -in basic theme manipulation functions
ESD Utilities ESD built -in utilities

ESD Widgets ESD built -in widgets

ESD Render Functions ESD built -in Render functions

Logic Flow ESD built -in logic node for control flow

Logic Interface ESD built -in logic node for interface

User Actors User defined actor logic node

User Functions User defined functions

User Logics User defined logics

User Pages Pages added by user

User Resources Resources added by users (For example: bitmap)
User Widget Widgets created and added by users

Table 4 - ESD 3.0 Libraries
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7 Error List

The Error List is a docked window which shows the message output from ESD 3.0 while
saving and recompiling the project files. Any error message displayed in this window

indicates that the = generated source code for the current project is unable to be executed
successfully. Users need to double check the logic defined in logic node editor  or the
user -defined source code in the project.

Collapse ® 1Frrors A owarnings @ 0 Messages

X C:/Users/paul.jiao/Project/ESD3/Qt-Projects/Qt_5_7_0_MSVC2015_32bit2-R...

Figure 11 - Error List windo w

8 Output

The Output component is a docked window which shows the message output from the
EVE emulator and Toolchain.

Cutput

Clear Simulation
Build
(C) Copyright 2014-2016, Future Technolog:,

national Lt

Figure 12 - Output window

To check a message from the EVE emulator, click AiSi mul atfior theddrop down list.

To check a message from the EVE Toolchain while building generated source code, click
fi Bui Ifrdndthe drop down list.

This window is automatically updated during simulation or building.
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9 Property Editor

The Property Edi tor allows user to edit the properties of selected logic nodes. The sample
screenshot given below shows the property editor of an ESD Push button

Properties
Property Value
(ESD Push Button)
Mame ESD Push Button
Active ¥ True
Theme Ft_Esd_Theme_GetC...
X 448
¥ 156
Width i
Height
Font 2
Text Forward

Primary v True

Figure 13 - Property Editor (ESD 3.0 Push Button)

10 Status bar

The Status bar is found at the bottom of the ESD 3.0 user interface. It primarily displays
the current status of any of process or job that is being handled by the ESD 3.0
application. For example, if the user is performing a C compilation, then the compilation
status of the generated C code is displayed.

The percentage of RAM_G Simulation status
memory used by the current page ~ (Whether in progress or

not) &

BITMAP_HAMDLE: 0% RAM_G: % +* C compilation

e p—

The percentage of bitmap Indicates the compilation
handles used by the current status of generated C code.
page Project cannot be simulated if

the compilation fails.
Figure 14 - Status bar
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B. Application Project Structure

An Application consists of one or more pages. Each page in turn may contain one or
more widgets. Widgets and pages are connected via connection lines so that screen
logic is defined.

The application model follows a strict hierarchical structure, where all the pages are

owned and managed by the application, and all the widgets are owned by their
respective pages. The visibility and memory lifetime of the widgets are thus managed

on a page -by-page basis.

By design, all widgets and pages are generated to be entirely modular and self - sufficient.
Any interaction between widgets and pages is therefore required to be routed through

the hierarchical chain. (  Only node connections  exist between directly connected nodes in
the hierarchy.)

Application

O

Page n

-
@ @

Page

@0
@0

: Widget
Figure 15 - Application Project Structure

File Name Description

*.esd3 Project file - This XML file describ es what files are included in this project. This file
is unique for the whole project.

*.main Logic file - This XML file describes the application level logic. By default, it is
named as fAapp. maino andidé.s uni que project

*.page Page Node Definition file - This XML file describes what widgets are contained and
connected in each page.

*.widget Widget No de Definition file 7 This XML file describes how a widget is defined.
*.actor Actor Node Definition  file 7 This XML file describes how the actor nodes are
defined.
* logic Logic Object Definition ~ file 7 This XML file describes how the logic is defined.
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C. Application Workflow

The workflow given below illustrates how to create an EVE based GUI application using
ESD 3.0 .

= Design Screen Layout using
layout editor

Design Screen Logic using logic
node editor

s

Build & Upload (optional)

Wl

Export

Figure 16 - Application Workflow
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Design Screen Layout using Layout Editor

Users need to determine how many pages are included in the project and what widgets

are to be contained in each page. After a page is created, users can use drag and drop

the widgets to design the appearance of the page in the screen layout editor. This
process determines how many screens are shown in the project and what they look like

together.

Custom Widget

ESD 3.0 provides a set of built -in widgets for users to construct screen layouts.
Additionally , if the built -in widgets do not meet the design requirement, users may
define and design custom widgets.

Add Bitmap Resource

To display a bitmap on the page, users need to add a bitmap resource into the project

The following steps will provide guid ance on how to add a bitmap resource:

a. Create a New Project (File Mo [RilEa:ia:E R ENCEl File Edit Build View Help
New Project ) or Open an New New
existing Project (File ThOpen N X B Add

Project) . " save s |' = save
Close Close
B Save All B Save All
MNew Project Mew Project
Open Project Open Projec a
Close Project Close Project
Export Export
1: BasicMath.esd3 1: BasicMath.esd3

Exit Exit

File Edit Build View Help
b. Click File ThAdd Bitmap from the menu. -
B Add
Save
Close
Save Al
Mew Project
Open Project

Close Project

Export

1: BasicMath.esd3
Bt
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c. Browse and selectthe image file(s) from the file explorer window.

Add Existing File =)

,H\ f-i\ | . < Users » Public » Public Documents » EVE Screen Designer » Examples » - Search Examples pe

Organize » Mew folder

Bl Desktop : MName Date modified Type
4. Downloads ‘

./ Advanced 23/1/2017 3:37 PM File folder
.. Basic 23/1/2017 3:37 PM File folder
b . Intermediate 23/1/2017 3:37 PM File folder

LT
1=l Recent Places

- Libraries
@ Documents
J? Music
[E=] Pictures
=il Subversion

B8 videos

All Files (*.%)

18 Computer Legic (*logic)

B | ocal Disk (C: Actor (*.actor)

& Local Disk (C) Widget (“widget)
a Recovery (D:) Page (*.page)
= HP_TOOLS (E) Application Legic (*.main)

C file (*.

5 Websites (\\glaappsl) (W:) sourcefile (*.c)
5 general (\\glafsl\Data) (%)
5# L Subramanian (\WSMNGFSIA
=8 neneral Miennfel\Natal (741 Theme file (*.theme)

File name: » | AllFiles () -

G ) [ G|

Upon adding the file, users can drag and drop the ESD Bitmap widget to the desired
page and select the bitmap cell accordingly.

Configure Bitmap Resource

Users can configure a bitmap resource via the Property Editor. Select the image file
from the project browser and check the Property Editor

Properties
Property Value
{Resource File Proxy)
File Name Ducati_side_shadow....
Name Bitmap
Category
Format ARGB1555

CellHeight 0
Persistent False

Figure 17 - Property Editor
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Property Value/Description
File Name Name of the image file
Name Resource Type N ame. In this case, the selected resource type is Bitmap.
Category Category of the selected object
Format Image Format i The target format of bitmap can be T
T L1/L2/L4/L8
1 RGB332/RGB565
1 ARGB2/ARGB4
1 PALETTED4444/PALETTED565

CellHeight The pixel number of one cell. For example, if the bitmap width is 240 and height
is 240, then it can be defi ned - 428 orfowcellsoMah | ¢
iCel | Hei6@.ht o

Persistent Keeps the memory persistent even if the bitmap is not displayed when it is true.

Table 5 - Bitmap Resource Properties

Design Screen Logicusing Logic Node Editor

Users can define the dynamic behaviour of an application in this phase. The Logic Node
Editor employs the innovative visual programming idea to help users define logic flows
without coding

During this phase, users can decide the behaviour mode of both inner - and inter -pages.
For inner -page behaviour, users can connect the widgets on the page via the logic node
editor, adding more logic nodes from the library browser , if necessary.

Inter -page logic behaviour is captured in the application logic, which is normally named

as fAapp. maino. Users need to drag and drop the
editor and con nect these pages via the logic interface. This will define the inter - pages
behaviour like screen logic.

Simulate

To validate the behaviour of the screen logic, users may need to simulate the project on

the PC before compiling and downloading the genera ted C code into the target device.
When application logic is selected, users can simulate the whole project by clicking the

i Si mu iorad button on the toolbar.

When the application is in simulation mode, users cannot drag and drop the widgets into
the layout editor. The PC mouse will act as a touch stylus on the touch panel to interact
with application directly.
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Before performing a simulation, it is strongly recommended to save the current project
by clicking the i Sa v e huttdn.0 Once the simula tion is completed, en  sure to switch off
the simulation mode by clicking the A Si mu |l a tbuttomayain.

Simulation State Description

ON State - Indicates that the simulation is in progress

- OFF State - Indicates that currently simulation is not in progress

Build & Upload |
Upon installing the FT90x Toolchain , ESD 3.0 will invoke its compiler and uploader so
that the current project can be built and uploaded successfully into the target hardware .

Clickonthe fiBui | d T abuttgretd baild a project

Default = FT90x Release -

FTO00 One-Wire = Clickonthe ABui l d and Upl oad thattorH ¢
to build the program and upload it to the target device

Upon completing the screen desighn, itdés time to move
the workflow 7 fi E x p o r Thé export function is used to p repare all the necessary files

for the MCU tool chain so that users can make further enhancements such as connect ing

sensors or external hardware to a full HMI solution

Once the export is completed , ESD 3.0 copi es al | the generated ACO s«
necessary bitmap resources into a user defined folder. In addition, the eclipse project

fle A. cpr ognd dit. ® r o jflexcaredalso generated so that the users can open the

project in the FT90X eclipse IDE 2. All the generated files are named as Ai*_generated. co

% http://brtchip.com/ft90x-toolchain/
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Exported Folder Structure

The following table provides the list folders and files that are created upon exporting the
project 1

Folder / Files Description

.cproject Eclipse project file

.project Eclipse project file

FT_Esd_Framework Contains the application framework files.

& It is recommendad not to make any changes to tis folder/ files
FT_Esd_Widgets Contains the widget files
& It is recommendad not to make any changes to this foldeifiles

FT_Esd_Hal Contains the hardware abstraction layer files. These files may be chang ed
to support a different MCU.

Data Contains the compressed bitmap data in *.bin format.

$(ProjectName) Contains the application specific source code

Bitmap Resource ‘

If a bitmap resource is used in the project, users need to download the converted bitmap

resource into an SD card root directory and insert the SD card into the hardware
module.
The converted bitmap resource is in compressed .bin file format and is located at:

$(ProjectFolder) \build \default \data
Or
$(ExportFolder) \data

The decompression is done by using the EVE engine command CMD_INFLATE . As per the
Hardware Platform requirements, the SD card must be formatted as a FAT32 file system.
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D. Screen Layout Editor

The Screen Layout Editor  provides the facility to preview pages as well as the whole
project. ESD 3.0 employs the EVE emulator to render an EVE display onto the screen

layout editor. It provides users the interface to view the result of the screen design and
its logic.

The following file types are displayed in screen layout editor:

1 Pagefile - generally wi t h fA. pageo extension
1 Application logic file - generally wi t h A. mai nd extensi on
1 Logicnodefile - generally wi t h #A.l ogicd extensi on
1 Csourcefile - generally wi th fi.c0 extension
Page File ‘
Page stands for a single screen which is rendered by ESD 3.0. One application consists
of at least one page. Page has its own life cycle and manages all the widgets on it. Only
widgets can be dragged and dropped into pages, however, all the nodes from a library

can be dragged and dropped into the logic node editor.

The AActi veod [5mra8gnlean vaue to control the page, and is created or released
while the application is updating the pages. By default, the AActi ved propEhety i s t
page is created and shown, unl ess fiSwitchod end is con

Page Switch ‘
Users can define multiple pages and show at runtime by connecting the iSwitchd end to
another signalend. Forexampl e, in the application | ogic, i.¢e. [

is required to connect with the AiSwi t ¢c hd pRefergoethe tbefow sample picture.

Main Page

Sighaled EB——"T" Second Page

Start

Sigral IEI-’/,-|i|

Figure 18 - Sample Page Switch
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Page Persistence ‘

To allow a page to remain in memory with its current state when it is made inactive,
enable the Persistence checkbox in the page's Properties from the application logic. This
feature can help user s to reserve the information of a page even when it is not visible.

File Edit Build View Help
L% Defsult ~ FT90xRelease £ FT900 OneWire =
App.main® ** MainPage.page LlhraE I
= ] Theme
ESD3 B e it
Main Page = dgets
m nder Functions
idden)
gic Flow

2 Main Page
J ic Interface

B Ducati_side_sk
» E MainPage.page

Error List ) Qhtput

| E . 1]

User Pages
Clear Collapse ® 0Frrors A0 O 0Messages Clear
Properties

Property Value
(MainPage)
Name Main Page

Persistence
Flag

n_rzthresh
h hAam wu =

BITMAP_HAMNDLE: RAM_G: 0% +* C compilation * Render

Figure 19 - Properties Editor - Persistence Flag

User Defined Function for P

Users can write their own code tothdhndaBESDePtthh BRuUSDbBAd
wi dget . Users need to select the AESD Push Buttonodo w
double click it. A function will be generated to replace the user defined function

ESD_METHOD(MainPage_ESD_Push_Button_Pushed, Context = MainPage)
void MainPage ESD Push_Button Pushed(MainPage *context)

{
/I User s can write their code here
}
The code will be located at $(PageFileName).c file.
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MainPage.page® ** App.main MainPage.c *°

ESD Push Button Pushed, Context = MainPage)
Main Page ESD Push Button Pushed {(MainPage xt)

i

printf(

Figure 20 - Sample Source File

The visual area of the screen layout editor  can be zoomed when the current file is a page
file, i.e., fi. p a dfied0 The mouse wheel button provides zoom -in and zoom -out
functionality, allowing users to view more details about the screen design. Refer to the
below sample picture.

Figure 21 - Zoom In & Out

Main File

To view the application logic file (*.main) file, double click the file within the project
explorer . The screen layout editor will show the first page defined in the logic node
editor. To view how the application logic is defined, click the A Si mu iorad button and
check it in the screen layout editor.
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