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Getting Started For FM4 S6E2DH (GAT-D)

Associated Part Family: S6E2DH Series

The purpose of this guide is to provide a brief introduction of the graphics resolution of S6E2DH designated by

Cypress.
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1 Preface
11 About This Guide
The purpose of this guide is to provide a brief introduction of the graphics resolution of S6E2DH designated by
Cypress. This guide explains:
1. How to work with Graphics Authoring Tool for S6E2DH (GAT-D).
2. Advanced application of GAT-D.
3. How to integrate the generated source and Graphics Driver to embedded software.
4. Program to internal Flash and external Flash.
5. Construction of sample.
Note: This guide is described with example while using EWARM of IAR Systems AB. For other IDE please refer it
properly.
2 Overview

Follow figure shows the exact relationship of each component.
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Figure 1. Overview
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GAT-D Tool and GAT-D API Library could be found in S6E2DH-Graphics resolution-Ver1.0.zip.

GAT-D Tool: S6E2DH-Graphics resolution-Ver1.0\01. GAT-D Tool\O1. InstalleN\GAT-D_xxx.exe

GAT-D API Library: S6E2DH-Graphics resolution-Ver1.0\02. GAT-D API Library\01. IAR\01. bin\GAT-D API.a
Graphics Driver: In the package of S6E2D-2DGraphicsDriver-v1.00.798-IAR.zip
S6E2D-2DGraphicsDriver-v1.00.798-1AR \01_bin\arm_none_iar\release\basic_graphics.a
S6E2D-2DGraphicsDriver-v1.00.798-1AR \01_bin\arm_none_iar\release\util.a

3 Utilization of GAT-D Tool Step by Step

The follow steps explain how to use GAT-D Tool to arrange a video (a series of frame) to display on S6E2DH Series
based LCD device.

1. Create a new project

Import images

Page creation

Flow Design Table creation

Source generation

Add generated source to IAR project

N o g s~ D

Download and run after build

Also assumed conditions:

1. GAT-D Tool installed

IAR Embedded Workbench installed (ver.7.10 or upper)

Image material prepared

A S6E2DH series based LCD device and ICE (I-Jet recommend) prepared

P wn
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3.1

Create a New Project
Stepl: Open GAT-D Tool, the tool will open as follow.

igure 2. Opened GAT-D Tool Window
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Step2: Click “Project” menu and click “new” as follows

Figure 3. New Project Menu

Edit View Design Option Compile Help
Ctrl+Shift=N |
Ctrl+0

1 S6E2DH_Demo_Washmachine.ghcs
2 C:¥Users¥.. ¥asdfasdfasdfghes

3 test for trans.ghcs

4 C:¥Users¥.. ¥GAT-D_Sample.ghcs

Close

Close Project
Save

Save As...

Save a Copy As...

Ctri+S

Exit

Step3: Input the name and select LCD Size.
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Fici;ure 4, New Pro'%ect Steg 1of2

3.2

General
Saving Location

Project Mame: I

Training I
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C¥lsers¥peneminghong¥Deskiop¥eenerate code test¥

Browse
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custom

[ <Back || Mext> | [ Cancel

Step4: Click “Next” and then click “Finish” a new project will create as follow.

Figure 5. New Project
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Import Images
Step1: Click “Image Library”
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Figure 6. Image Library Tab
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Step2: Right click “Stencil” in “Image Library”, and Click “Add New Image” in the menu.
IFigure 7. Add New Image Menu

Information:
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ColorDepth: 0 Color Used: 0
Number of Frames: O

| Image Si:‘
lb Add New Image I
Delete
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Step3: Go to the path and select images, image will list as follow.
Note: Image’s file type support bmp, png, jpeg, gif, psd.
Figure 8. Added Image List
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> &l Local Disk (C) @ all Images

> Local Disk (D) (©) all Image Used
() All Images Used on Current Page
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Layer Window Image Library
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3.3 Page Creation

331 Create a new Page
Step1: Right click “Page” folder, and click “New Page” in the menu.

Figure 9. New Page Menu
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Then a new page is created as follow.
Figure 10. Created New Page
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3.3.2 Page Configuration

Step1: Right Click “Page1” and click “Properties...” in menu

Figure 11. Page Property Menu
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Step2: Check “Enable”, the background color of page could be changed.

Select RGB Color, if there is nothing on the page, LCD will display background color.

Figure 12. Page Property Window
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3.3.3 Add Window to Page

Stepl: Select window from drawn tool bar, left click to work area, window is added as follow.

If want to add several window to a layer, you have to set the layer option to multi-window layer, otherwise could only
add one window to a layer

Figure 13. Add Window

B GAT-D V01-Training.ghcs
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Step2: Double click window in work area, window configuration window will displays. Configure them.

Figure 14. Window Property
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If want add several image to one window, you have to check “Blend Operator”

Figure 3-14 shows difference of image in windows that are set to “Blend Operator” or not
Figure 15. Blend Operator

External S6E2DH

Image in
window set to -
(ebcBlend ]  [GbCDbisplay]) | | '~

Image in window
not set to “Blend

The setting of “Alpha-blending”, will effects blend result of image on the window with background.
Figure 16. Window Alpha Blend lllustrations
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Illustrations A:

Alpha-blending
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0 2h5

[T]Enable Per Pixel Source Alpha Blending

[]Enable Source Alpha Multiplication
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Illustrations B:

Alpha-blending

Enable Global Alpha Blending
—_—{— 124

Enable Per Pixel Source Alpha Blending

Enable Source Alpha Multiplication

lllustrations C:

Alpha-blending

Enable Global Alpha Blendine
r 0

Enable Per Pixel Source Ailpha Blending

Enable Source Alpha Multiplication

Illustrations D:

Alpha-blendine

Enable Global &lpha Blending
—_—] I5h

[¥]Enabie Per Pixel Source Alpha Blending

Enable Source Alpha Multiplication
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Illustrations E:

Alpha-blending

7] Enable Global &lpha Elendine

[V]Enable Per Fiel Source Aipha Elending:

Enable Source Alpha Multiplication

Illustrations F:

Alpha-blending
[7] Enable Global Alpha Blendine

[“liEnable Fer Pixel Source Alpha Blendine

Enable Source Alpha Multiplication

Above illustration are from pagel of sample in S6E2DH-Graphics resolution-Ver1.0\03. Sample\01. GAT-D_Tool\01.
Training\Training.zip.

3.34 Add Images to Window
Stepl: Select image from “Image Library”, drag it to a selected window and drop, image is added as follow.

Figure 17. Added Image to Window
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Step2: Double click image, image configuration window will displays. Configure them
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Flgure 18. Image Property Window
Sprite Properties - Sprited
General |Galor | Effects | Special Sprite(Blink) | Special Sprite( Auto-Movement) | Special Sprite(Image-Switching) | Text Edit
Basic Information Dimension
Sprite Name: Spritell Width 166
10

Galor Information: RGB_888b Height
Sprite Number: ’07 Fixed Mode
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[rese ] S— Bl B
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Blend Color Select e FTee = Special Sprite Number S 7 R
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For behavior of Alpha Blend configuration, refer to following illustrations.
Figure 19. Alpha Blend lllustrations

Image used:

> RGBA : (255, 255, 255, 0)

Opaque

Illustration A:

Alpha Blend
[T] Alpha Blend
Blend Walus

Blend Walue Select: flpha Table

Blend “Walue:

Elend Color

Elend Color Select: flpha Elending
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Illustration B:

Alpha Blend

Alpha Blend
Blend “alue

Elend Value Select:

Elend Walue:

Blend Caolor
Elend Color Select:

lllustration C:
filpha Blend

#ipha Blend
Blend Value

Blend Value Select:

Blend Yalue:

Blend Colar
Blend Galar Select:

<Run/Dry up>

[ Alpha Table -]

Alpha Blendine

&

<Run'Dry up>

’Blend Valye v]

Temp

l v e

’ Drawn Layer v]

Run Times Rernain
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Illustration D:

flpha Blend

fipha Blend
Blend Value

Blend Value Select: ’Blend Value

Blend Yalue: " {1

Blend Color

Blend Color Select: [ Drawn Layer

lllustration E:

Alpha Blend <Run/Dry ug>

filpha Blend
Blend Value

Blend Value Select: Blend Value

Blend Walue:

Blend Galor

Blend Color Select: Drawn Layer

Illustration F:

Alpha Elend

Alpha Blend
Elend Value

Blend Value Select: [Ellend Walue

Blend alue: [

Elend Calar

Elend Color Select: Alpha Blending -

lllustration G:

Alpha Blend

Alpha Elend

Elend Value
Blend Value Select: Elend Value v] TemD
Blend Walue: L {1 136

Blend Color Select: Alpha Blending - | Pa e
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Illustration H:
AN
Alpha Blend
Alpha Blend
Blend Walue
Blend Walue Select: Blend Yalue v] ngb
Elend Walue: { W
Blend Color m
Elend Gaolor Select: Alpha Blendine '] Pauce
lllustration I:
<RunyDry up>
-Back
Alpha Blend .' -
filpha Blend .
Blend Value
Blend Walue Select: [Ellend Walue Multiplication v] Temo Run Re
Blend Valug: I} i =T 1/1times 00: 05
Blend Golor Select: ’Drawn Layer ,] Pause
Illustration J:
#lpha Blend
#lpha Blend
Blend Walue
Blend Value Select:
Blend Walue:
Blend Color
Blend Color Select: [Drawn Layer
Illustration K:

Alpha Blend

flpha Elend
Blend Walue

Blend Value Select:

Blend “alue:

Blend Caolar
Blend Color Select:

Blend Walue Multiplication

7] Temp

0

—TC

Drawn Layer

™.
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Illustration L:

Alpha Blend

Alpha Blend
Blend “alue

Blend “alues Select:

Blend Walue:

Blend Color
Blend Color Select:

lllustration M:

Alpha Blend

Alpha Elend
Blend Value

Blend Value Select:

Blend Value:

Blend Colar
Blend Color Select:

lllustration N:

Alpha Blend

Alpha Blend
Elend Walue

Blend Value Select:

Blend Value:

Blend CGolar
Elend Color Select:

[Blend value Muttiplication |

i [

[Alpha Blending ]

< RurnvDry up>

[Blend Walue Multiplication ~|

0 1%

[Alpha Blending -

[Blend Walue Multiplication |

0 P

[Alpha Blendine -]

Above illustration are from page4 of sample in SBE2DH-Graphics resolution-Ver1.0\03. Sample\01. GAT-D_Tool\01.

Training\Training.zip.
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Step3: Add needed images and configure them.

Getting Started for FM4 S6E2DH (GAT-D)

Note: After configuration of a page, could preview it from “View” -> “Page Preview Window”.

&g GAT-D VO1-Training.ghcs

Figure 20. Edited Page View
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3.35 Create All Pages
Create more pages if needs.
Figure 21. Edited All Pages View
[y —— e
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=01 Pase 50 o
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3.4 Flow Design Table Creation
3.4.1

Add a Flow Design

Step1: Right click “FlowDesignTable” folder, and click “New Flow Design” in the menu.
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Figure 22. Add New Flow Design Menu

=, Trainine
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3 Font
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]
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Step2: Double click the new Flow Design, window displays as follow, click “Action Table” directly because don’t use
event if display startup only.

Flow Design

Figure 23. Flow Design Window Action Table Tab

Event Tah\EI Action Table I

=

Page Event
g

Action

Filter

All Pages

Define Event |
Code Freview

User code Sequence

Step3: Click “+” to add actions, and select page for action to display.

Note: Action is something like a small video (a series of frame),
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Figure 24. Add Action View

Flow Design
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Step4: Select “Startup Action”, which to decide the action to be displayed after power on.

Step5: Click “Object Timeline Editor”, “Timeline Editor” window will display.

Figure 25. Timeline Editor Window

% Timeline Editor
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Qbsect Window Control Panel
s

Object Name:

S

[Coe ) [eme ]

Step6: Select the frames where want to display the image, double click then select “Frame Insert.”

Note: The head number is frames.

Timeline Window

Figure 26. Frame Insert Menu

Act\ve‘ Layer| Object Name | Object Type (|1

L1 TIME Basic Sprite
Frame Insert...
L1 TEMP Basic Sprite Blank Insert
Frame Delete
L1 LEVEL Basic Sprite All Erame Delete
L1 |AUTO_A Basic Sprite Special Sprite Insert
Special Sprite Delete
L1 |PRESET_A  Basic Sprite Manual Effect Insert »
. Manual Effect Delete
L1 AUTO_B Basic Sprite
L1 PRESET_B Basic Sprite
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Step6: Select the frames where want to display the image, double click then select “Frame Insert...”

Note: The head number is frames.

Figure 27. Frame Insert Menu

»'«ctwe‘Laver|ijectNamE‘Ctject‘vpe||1 l2 3405 67 [e[o [10]11]12]13]14])

L1 TIME

Basic Sprite
| Frame Insert... |

L1 TEMP Basic Sprite Blank Insert

Frame Delete
L1 LEVEL Basic Sprite All Frame Delete
L1 AUTO_A Basic Sprite

L1 PRESET_A Basic Sprite Manual Effect Insert 3

Manual Effec

L1 AUTO_B Ba

Sprite

L1 PRESET_B Basic Sprite

Step7: Insert frame for each image. If display each image 5 frames and then next, the time line is as follow.

Figure 28. Inserted Frame View

Timeling Window

2 A

2

3 |i ‘5 ‘E " ‘E ‘9 ‘lD‘ll

12

Actwe| Layer‘ Object Name ‘ Object Type | 1

13|14|15|IE|1’|18|19

20

21

22

23

24

26

o

28

29

38|3[

32

33‘31

25

L1 ECO Basic Sprite
L1 DELICATES | Basic Sprite
L1 COLORS Basic Sprite
L1 CuUsTOM Basic Sprite
L1 HEAWYWASH | Basic Sprite

L1 SHEETS Basic Sprite

Step8: Check “Display is Clear in Final Frame” if display nothing after action play over.

Change “Frame Rate” to 60fps because frame rate of S6E2DH series is 60fps.

Click “»” can simulate action in Display window.

Figure 29. Display Option

g Timeline Editor

Timeline Windon

22

Select Action

[l

5 15

6 "- ‘E |9 ‘LE‘[L|12‘L}‘14

Active Lavsr"Gt]s:tNar“\e‘Ck]s:t’vps|L ‘3 ‘3 ‘A

LE‘1T|1E‘L9‘ZD|11‘33‘23|1’

STalE[ ] [ e |

L1 ECO Basic Sprite
L DELICATES | Basic Sprite
L1 | COLORS Basic Sprite
L1 CUsTOM Basic Sprite

asic Sprite

asic Sprite

Display is Clear in Final Frame
Frame Rate fps

Display i ontrol Panel

Object Window Control Panel
[ )[u] =

Object Name:

Display Window Object Window
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34.2 Add All Flow Design
More Flow Design also could be added, but one Flow Design is enough for one program.

3.5 Source Generation

Step1: Click “Compile” and then click “Resource...” to open “Operation Code and Data Library Generation” window.

Figure 30. Source Generation Menu
i GAT-D VO1-Training.ghes.

Tes e dm
; S
68 6 d==—d 000 | EHE

* | pager - 1
% Page2 - L1 - Windowo~
il lonDosian Table | m
»s0 ze
SHEETS ECO
- e T - 1040) 0
ooruss
cusTom HEAVY WASH DELICATES
Sron vind
RGE(128,128,128
e i

Step2: Click “Browse” to select path where source generated to.
Select Flow Design if there are any.

Click “OK” to generate source with other options default.

Figure 31. Source Generation Option Window

Operation Code and Data Library Generation

Save Path
path il code |E Browse ‘l
Target Library

Figi Desion
FlowDesignTable1 -

Image Format

(©) RLE(Compressed) ® Normal{Uncompressed)
Generate Option
Generate SourceFie E=acoy

Compler  IAR v [normalstart

[ Convertinto BinaryFile
Uit
ey %‘jéf\) 0000000

Generate CommandList

Unit of Frame

@ Unitof Action | Action

Optimization
PatternData [ ]inF: External Flash

nrene Offset (HEX)
Between Frames

Project Page .

Pagel Pagel

Page? Poge?

Page3 Page3

Layer Select

() [l

Compile Gption

Cancel

Step3: Follow window means source generation success, and generated source could be found in selected path in
step2.
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Figure 32. Code Generation Completed Window
GAT-D V01 (]

I_\ Ceode Generation Complated.

3.6 Add Generated Source to IAR project
Stepl: Get Graphics Driver package S6E2D-2DGraphicsDriver-v1.00.798-1AR.zip, extract it to any path.

Find the S6E2DH-Graphics resolution-Verl.0-IAR\03. Sample\02. IAR\GAT-D Proj.zip and extract it to 04_sample of
Graphics Driver’s extracted path.

Figure 33. Sample Path

@uvl ., = SBE2D-IrisGraphicsDriver-v0.20-beta-1.695-1AR » 04_sample » GAT-D Proj »

Organize » New folder
4 3L Favontes IAR
B Desitop | Source
8 Downloads JE5E

5. Recent Places

Step2: Open IAR project.
Figure 34. Sample Project File

@uv| . # SBE2D-IrisGraphicsDriver-v0.20-beta-1.695-1AR » 04_sample » GAT-D Proj » IAR »

Organize » New folder
y config
43 Favorites | SBE2DHS]_Release
B Desitop | seftings
# Downloads |7 GAT-D Proj.dep
=) Recent Places || GAT-D Proj.ewd
|| GAT-D Proj.ewp
4 g Libraries | | GAT-D Proj.ewt
+| Documents | [ GAT-D Proj.eww |
o' Music \= startup_ste2dh.s
=/ Pictures
B Videos
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Figure 35. Project Remove Menu

& GAT-D Proj - AR Embedded Workbench IDE felE =]
File Edit View Project I-jet/JTAGjet Iools Window Help

DSHE S B[ | Y EEErer 8h RURS|L D

oA * | main.c | v x
SEE20HE)_Release - —
Files 3 -

B J GAT-D Proj - S6E2DH5J_Release v
&= [ Comman

|81 (7 sketm4-1761-s6e2clh

systern_sGedh.c

-8 CIDemeter

{-@ Cainit

La3Ta
BGhe - global
B Options...
% Make
&
B Compile Est Timer
B Rebuild All
o Clean
B -
B Stop Build = |
B
B Add v
B =
B Remove
B Rename...
B
»
B Version Control System
m Open Containing Folder...
File Properties...
| GaT0 Proj Set as Active o

Step4: Delete  all source in path: S6E2D-2DGraphicsDriver-v1.00.798-1AR.zip\04_sample\GAT-D
Proj\source\Demeter\GenCode , then copy all new generated source the path.

Figure 36. Source Generate Path
|| « S6E2D-20GraphicsDriver-v1.00.798-IAR » 04_sample » GAT-D Proj » source » Demeter » GenCode

|4

Step5: Add all new generated sources (*.c files only are OK) from S6E2D-2DGraphicsDriver-v1.00.798-1AR
\04_sample\GAT-D Proj\source\Demeter\GenCode to IAR project.

Figure 37. New Source Add Menu

& GAT-D Proj - IAR Embedded Workbench IDE f=a=s
File Edit View Project Idet/JTAGjet Tools Window Help
D@ S| % BB | AV Er e R AR EURS L H
Workspace = R 0w x
SEE2DHSJ_Release - —
Files o my o ne (reeans
B (JGAT-D Proj - S6EZDH6J_Release * v - . .
|8 3 Common
| F@mCaskfmd-176ks6e2dh
| L@ B system_sbe2dh c
|8 C1Demeter
|
main.c Options...
fehstartup_sbezdh.s y
C10utput Rz
Complle
Rebuild All ot Handler for Test Timer
Clean
Stop Build Zepis
| Add > Add Files...
Add "main.c”
Remove L
Rename... F2 G
wersion Control System 3 o)
Open Containing Folder...
File Properties...
Set as Active oid)
GAT-D Proj T i Ol 52

Note: The minimum call of APl is implemented in main.c.
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Figure 38. Minimum Call of API
if (GhcTrue == ret) {4
ret = GhcProject _loadid, 07;1

bl
if (GhoTrue == ret) {4
ret = GhelrisInitialize();d

L
if (GhcTrue == ret) {¢
ret = GhcProject _setStartupdction();d

Tl
if (GheTrue == ret) {4
ret = GhcProject Rundction();d

T

3.7 Download and Run after Build
Step1: Right click IAR project group, select “Rebuild All” in the menu to build project.

Figure 39. Rebuild Menu

& GAT-D Proj - IAR Embedded Workbench IDE folre==
File Edit View Project I-jet/JTAGjet Tools Window Help
De @& | | - WESELD
Workspace * ] 0 v x
SBE2DHS)_Release - —
File: £ o ‘ .
= 7+ Lo arisble defi ons ('static
[5]GAT-D Proj - S6E2DH5J_Release =
Srmon Options...
| HEaskime-176HsBe2dh —
| [ system_sbe2dh.c Hake
|-z CaDemeter Compile
| F@canit Rebuild All |
| L—[ToolGenCode ]
v ean lobal textern') and local Fotatiot)
main.c lor: - global ('extern') and local ('static’)
Behstartup_s6eldh.s Stop Build
L@ 07 Output
Add [ tiaed
est Timer
Remove
Rename.
Version Control System » [ cods
Open Containing Folder...
File Properties... =
Set as
int main(woid)
GAT-D Froj af = =l

Step2: Confirm no errors.

Figure 40. Build Result

lessages
Converting

Total number of errors:
Total number of warnings: 0

Step3: Click “Download and Debug” button on IAR EW IDE to down program
Figure 41. Debug Button

& GAT-D Proj - IAR Embedded Workbench 1DE
File Edit View Project I-jet/JTAGjet Tools Window Help

DS EHE Z| | | - AP
Workspace
r

ol |main.c |
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Step4: Click “Go” button to run.

Figure 42. Run Button

File Edit View Project Debug Disassembly I-jet/JTAGjet Tools Window Help
D@Hﬁlél;ﬁ\q © cx | A VYRV E B @R [ S o e
=-| l\b”k&‘”’gl'” I
o s |
main) - » Disassembly x | Watch 1 x
N e T T T T rr e R e ~ [Memoy | Expression  Value
=+ \brief ipplication entry cods 0 Disassambly j :estl - Erru]
i opled rron
++ \e main() is called by the startup routines after sach resst. OxlSed0: 0x63696669 toplefy  Erres
- 0x19cd4: 0x6£697461 botiomri Erzes
++ \pre The system has been ized to & defsult setting and C-code Dx19cd8: 0=6f66206s v ——
++ pan be sxecuted. 0xl9cdc: 0x63203a72 i Frro:
- Dx19ce0: 0x3s2d7874 .
<click to
[ mai... s+ \note \= S Dx19ced: 0x66727573
|- g star. % to finish 0x19ced: 0x6£74735F
Laout i Dxl9cec: 0=702s6572
#+ \pest The application has finished and the system will be halted. Dx19cf0: 0=66727553
Q45 L L 0x190£4: 002656361
% int main(void] 0x19cf8: 0200000000
B1 int main(void)
TGheBool ret = GheTrue; :
Board Init(): LR
Int: ta_TnitIrq():
eersupte_Laislzal) Board_Init();
- if (GhoTrue == ret) | Dz19cfe: O=f7ff Dzf
ret = GheProject_load{0, 0): Interrupts_InitIrq():
1 - 0x19d02: 0zf7ie Oxi
if (GhcTrue == ret) | ret = GhoProject_
ret = GholrisInitialize(); 0x19d06: 0x2100
} 0x19d08: 0=2000
GATE P B e Bl e | K™ ;
*| Log B
Tue Apr 14, 2015 18:08:47: Connecting Cortex-M core 1D = 0x24770011 on DAP port0
Tue Apr 14, 2015 18:06:47: Recognized CPUID=0x410fc241 Cortex-td4 rlp1 arch ARMy7-M
Tue Apr 14, 2015 18:08:47; Debug resaurces: B instruction comparators, 4 data watchpaints.
Tue Apr 14, 2015 18:08:47: CPU status - IN RESET
Tue Apr 14, 2015 18:08:47: CPU status OK @
2| =l Tue Apr 14, 2015 18:08:48: There were dwarnings during the inifialization of the debugging session. m
% < [T | 03
& Debug Log [Build x
Ready Ln 112, Col 1 System

Step5: Confirm display on LCD is the same action selected on “Action Table”.

Figure 43 Startug Action View

Event Table | Action Table

Startup Action

Action Page ™ [Astion2 -
Actionl Pagel h
Filter

Action2 Page2 = [Mne -
Action3 Page3 h
R - = [ Simulator ]

[ Objest Timeline Editar ]

ActionDefinition-Action 1

Flush Delay Command Object | Parameter 1 Parameter 2

I o] 4 ] [ Cancel ] [ Apply
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4 Application of GAT-D
4.1  Event Management

Follow figure described common model of a graphics based embedded
Figure 44. Embedded Software

software.
Model

Embedded software

®— Startup/Actionl

Pagel

Evenl/Action2

<4— Eventl/Action2

Event2/Action3

Event7/Actionl

Page2

Eventl/Action2

Event3/ Action4

Event4/Action5

Event5/Action3

Use GAT-D, above function can be described in PC side, and generate source automatically, instead of work in
embedded side. With this, in embedded side only need to implement event confirmation, if one event is triggered, Call
GAT-D API: GhcProject_sendEvent_Ex(eGEN_xxxx) the referenced action will be displayed.

XXXX: event name. See 5.1.6 also for details.

Follows are the sample.
Figure 45. Sample of Action

Table

Flow Design

Event Table | Action Table

Actioh Page -
E] Actionl Pagel =
Action2 Page2 LI
4 | Actions Pages =M=
Action4 Page3 LI
Page3 =]

Startup Action

Filter

[None

[ Sitmulatar ]

[

Dhbiject Timeline Editor ]
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Figure 46. Sample of Event Table

Flow Design
Page | Event |Action | User code |Sequence it
E] (Al LI Eventl LI Action2:Page2 LI (None) lLI
T [ Paget LI Event2 LI Action3:Paged LI (Nene) Code > Action LI
Page2 LI Event3 LI Action4:Page3 LI (None) Code = Action LI =
Page3 LI Events LI Action3:Paged LI (Nene) Code = Action LI
Page4 LI Event4 LI Action3:Fage3 LI (None) Code = Action LI
Page4 LI Event? LI Action1:Fagel LI (None) Code = Action LI e
Filter
[irees 8
Code Preview—{All)_Event1
TGhcBool GheEvent_Event10) ”
##User Gode Begin
#/UszerCode End
return GheProject_dofiction{eGATH_Action2);
) ,, v
[ QK ] [ Gancel ] [ Apply ]

Above illustration are from Flow Design of sample in S6E2DH-Graphics resolution-Ver1.0\03. Sample\01. GAT-
D_Tool\01. Training\Training.zip.

For event type, there are three kinds: System, Hardware and Object. In PC side there is no difference actually.

4.2 User’s Source Code
Beside with event management, GAT-D provides a place for user to input standard C source code.

As follows:

Figure 47. User's Code View
Flow Design
Event Table | Action Table

E] Page | Event ‘ACUDH ‘ User code
E] (A} LI Eventl LI Action2:Page2 LI (Nene)
1) | Page1 =l evenr = Action3:Paged = (None) Code > Action
Page2 =l event =l on4:Page3 = (Nene) Code > Action L4
page3 =l events =l a on3:Paged = (None) Code > Action
ﬂﬂﬂﬂﬂ 3 P— I £3 PR oo+ tction =
< it |
Fiter
[All Pages - [ Define Event
Gade Preview-(All) Event]
TGheBool Ghe Event_Event 1) L

F#{User Code Begin

Ff\IserCode End
| e GheFroject dofiction(eGATN Action2);
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Double click “(None)”, an edit window will display. Input any standard C code as follow.
Figure 48. User’'s Code Edit Window

User Code - Eventl

intnTest =0;

Inputted code will be automatically added with:

Figure 49. Edited Code View

Flow Design
Event Table | gction Table
Event ‘ Action | User code Sequence
= e rcvonzrogez <[ code - retor
1] | Event2 =l actiona:pages = (one) Code > Action
Event3 [ Actiond:Page3 = (None) Code > Action
Events lacionzipages =l guone Code > Action
S— vl iz i P,
Filter
[Aill Pages - [ Define Event
Gode: Preview-(All_Event |
TGhoBool GhoEvent_Event10 A
//User Gode Begin
intnTest = 0
/{UserGode Erd
e e Paject BERe A THACT o,
« v
( aK J [ Cancsl | [ Appy |

With the “Sequence” selected “Code > Action”, the code will be implemented before action display.

If want to implement after action display, could select “Action > Code” like:

WwWw.Ccypress.com
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Figure 50. User’'s Code Order

Flow Design ==
[ Event Table | Action Table |
Event ‘Action |U5Er code
E] Eventl j Action2:Page2 ;I Action = Code
T | event2 lacionaipages g Code > Action
Event3 = Acticnd:Page3 = (None) Code > Action
Events [ Actien3:Paged = (None) Code > Action
- wloieinn vl o R 5
Filter
Al Pages - [ Define Event
Gode Freview-(All_Event |
{TGh.:Buu\ GhcEvent_Event1() -
1oBaol bReturn = GheFroect dodction(eGATH_Action?)
/User Code Beein
it nTest = 0.
7/ UserCode End
return bReturn;
‘ v
[ ok [ cancel ][ Amy |
4.3 Display Simulation
After edited event table and action table, the behavior can be simulated in GAT-D.
Click “Simulate” to display “Flow Design Simulator” window.
Figure 51. Simulate Button
Flow Design (==
[ Event Table | Action Table |
E' Event ‘A:t\on |User’ code Sequence
E] Eventl =] Action2:Page2 ﬂ Action = Code ~
T | Event2 = actiorz:pages =l triore) Code > Action =
Event3 =l Action4:Page3 | (None) Code > Action =
Events LI Action3:Paged LI (Mone) Code > Action ;I
[ vl actineincnn £ PR Fode o fotion -l
4 m L3
Filter
[All Pages - [ Define Event

Code Preview(All) Event!

TGhcEool GheEvent_Event 1)

/#User Code Begin
int nTest = 0
A/ UzerGade End

! return bReturn;

TheBool bReturn = GheProject dofiction(eGATN_Action2):

OK Gancel

] | J

Apply

Click “»” will play “Startup Action”, then select event click “Send”, action will be played according to description of

event table.
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Figure 52. Simulation Window

“5 Flow Design Simulator

Control Panel

» [u][m]

Simuiator Layout
Setting

Hardware Key Setting

System Event
Hardware Key | Hardware Event |

ghcled://lcd j

4.4 Sprite Special Effect
GAT-D V01 support sprite special effect, follow figure show where to set it.

Figure 53. Sprite Special Effect

Sprite Properties - Spritel

General |Co|ar |Specwa| Sprite(BIink)l
Bagic Information Dimengion
Sprite Name: Sprited Width: a2
GCalar Infarmation RGE_B880 Height 240
Sprite Mumber: ] Fixed Mode
] Button Lacation
H (From Left to Right): B0

v
Y (From Top to Bottom):
FPalette Preview Text " 16

Alpha Blend Transparent Reverse
Alpha Blend
Transparent [ Horizontal [T ertical

Elend Value

Blend Value Select: Alpha Table -

Special Sprite
Blend Value:
Eftect Mode: [Nane V]

Blend Color EHone

Blend Ciolor Sslect #loha Blending Spesial Sprite Nunber

(0]4 ] [ Cancel ] [ Apply

441 Blink
After set special sprite effect mode, the special effect could be set according follow figure.
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Figure 54. Sprite Blink
Sprite Properties - Sprited ]

Special Sprite{Blink)

Elirk.

Sprite Sprite

(a) (b)
(c)

(a) Display Period: (1 - 256 Frame)
(b} Nom-Display Periad 5 {1 - 256 Frame)

(c) Repeat Mumber. 5 (0 - 256 / 0tAlways Repeat)

[ o] ] I Gancel J l Apply ]

For blink effect, it could be accomplished by edit object time line to display and none display repeatedly, but special
effect set here could save memory of embedded side and save time to edit object time line, special sprite effect could
do blink endlessly.

45 Touch Panel Resolution

S6E2DH device generally equipped LCD, also mainly equip touch panel. The most common touch panel operation is
push button. To decide whether it is pushed on a button, need get the pushed coordinate and the button area. That’s
means manage all button area of each page. Usually button designed as a single object, and the object coordinate
already managed by GAT-D. So GAT-D could give out the coordinates of a certain button.

Besides, GAT-D also could give out the currently displayed page, so function software doesn’t need manage a state
transition of display.

If a push event happened, get current displayed page firstly, and get coordinate of button on the page then, with the
pushed coordinate, whether it is a true button push could be cleared. If the push event is a display referenced, call
GAT-D API: GhcProject_sendEvent_Ex() could display the actual action. See 4.1.

45.1 Button Name

To support LCD device which equipped touch panel, GAT-D API in embedded side supply an API
GhcFunc_getButtonAreaBylIndex() for user. Coordinate of button area can be got by calling the API. If an image or an
object is a button and want to get its coordinate area by calling the API, in PC side need to check “Button” and input
the “Button name”. The “Button name” must apply to standard C expression which is used in calling API. See 5.1.7
also for details.
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Figure 55. Button Option

Sprite Properties - Sprite0 @
General | Golor | Special SpritelBlink) |
Basic Information Dimengion
Sprite Name: Sprited Width: 20
Golor Infarmation: RGE_§38h Height 240
Sprite Mumber: ] Fixed Mode
Button Buttonhame| Location
H (Fram Left to Right): &0
'
* (Fram Top to Bottom):
Palette Praview Text " 18
#lpha Blsnd Transparent Reverse
Alpha Blend
Slend Value Transparant [ Herizontal [l wertical
Blend Value Select: fAlpha Table -
Special Sprite
Blend Value:
Effect Mode: Elink i
Blend Golor B
Blend Galor Select Hiha Blending Special Sprits Mumbsr: 0 1731732
(Used/Remain/Total)
oK | [ Cancel | [ Apnly

45.2 Page Name
GAT-D API supply an API of GhcFunc_getCurrentPage () to user for getting current displayed page in embedded

side. The page will return with define of page name, so name of page must apply to standard C expression. See 5.1.9

also for details.
Figure 56. Page Name

B GAT-D V01-test for trans.ghcs
Project  Edit Wiew Design Option  Compile Help

Iededyioolo

IE!--{E test for trans
—1-{ 7] Paee

7= Startupd

-1 ColorPalette
= Font

4.6 Source Generate Option
S6E2DH series supply “USB Direct Programmer” to program flash image to internal flash and external flash, with this
can program GAT-D’s image data to external flash directly. GAT-D can generate image data to flash image file which
apply to “USB Direct Programmer”. Check “Convert into BinaryFile”, GAT-D will generate all image data to .mhx file.
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Figure 57. Source Generation Option
Operation Code and Data Library Generation (=2

Save Path

Path D:¥S6E20H_Demo¥Training¥GenCode

Target Library

Flow Design
FlowDesignTable 1 - ]

Image Format

(7) RLE{Compressed) (@ Mormal(Uncompressed)
Generate Option
Generate SourceFie HETEFEERT

Compiler IAR - Mormal Start

| | Unit
Image Data " pon0000 !
Offset (HEX) Unit of Frame

Generate CommandList _ S
(@) Unit of Action | Action2

Optimization
Pattern Data In Frame External Flash
Offset (HEX)
Between Frames
Project Page Page
Pagel Pagel
Page3 Page3

Paged Page4

Layer Select

Lo L1

Compile Option

[ OK ] [ Cancel ]

“Image Data Offset (Hex)” is the start address of external flash. Value is set to 0OxC0000000 by default which is the
start address of external flash used by Graphics Driver.

The start address must same with setting of “USB Direct Programmer” while download.

Figure 58. Setting View of Programme
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5 GAT-D API

Follow figure explains where the interface is, and overview software.

Figure 59. Position of API

Embedded

Other function

Other Graphics application

Other lib 2%
1*

P —

Interfac

J(

T ———

Other

1* and 2*: User function source also could access Hardware or Graphics Driver, but not recommended

Follow table explains interface of GAT-D API Library and Generate source give out:

No.

Prototype

Note

TGhcBool GhcProject_load(TGhcU32 a_mcuMemorySize, TGhcU32 a_displayListSize) Referto 4.1.1

TGhcBool Ghclrislnitialize(void)

Referto 4.1.2

TGhcBool GhcProject_setStartupAction()

Refer to 4.1.3

TGhcBool GhcProject_RunAction()

Referto 4.1.4

TGhcBool GhcProject_StopRuningAction(void)

Referto 4.1.5

o|la|bd|wW|IN|RF

void GhcProject_sendEvent_Ex(EGhcEventName eEventName)

Referto 4.1.6

TGhclInteger GhcFunc_getButtonAreaBylndex(TGhclnteger a_Index, TGhcS32*
a_pBtnTpLft_X, TGhcS32* a_pBtnTpLft_Y, TGhcS32* a_pBtnBtmRt_X, TGhcS32*

a_pBtnBtmRt_Y)

Refer to 4.1.7

TGhclnteger GhcFunc_getPageOfButtonBylndex(TGhclnteger a_Index, TGhcU32*

a_pPageld)

Referto 4.1.8

TGhclnteger GhcFunc_getCurrentPage(TGhcU32* a_pCurrentPageld)

Referto 4.1.9
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5.1 Interface Description
511 GhcProject_load
Function Load GAT-D project data in generated source
Type Name Description
Parameter TGhcU32 1* a_mcuMemorySize Not used , setto 0
TGhcU32 a_displayListSize Not used , setto 0
Return TGhcBool 2* True: success; False: fail
1*: TGhcU32 is typedef of unsigned int
Note 2*: TGhcBool is typedef of bool
512 Ghclrislnitialize
Function Graphics driver initialization
Type Name Description
Parameter )
Void - -
Return TGhcBool True: success; False: fail
Note
5.1.3 GhcProject_setStartupAction
Function Set action which will be played at startup
Type Name Description
Parameter -
Void - -
Return TGhcBool True: success; False: fail
The action to set is selected in GAT-D Tool.
Note Refer to user’s manual of GAT-D for details.
Call GhcProject_RunAction () to display.
5.14 GhcProject_RunAction
Function Play the startup action
Type Name Description
Parameter )
Void - -
Return TGhcBool True: success; False: fail
Note Should be called after calling of GhcProject_setStartupAction ()
5.15 GhcProject_StopRuningAction
Function If there is an action playing, stop the playing.
Type Name Description
Parameter -
Void - -
Return TGhcBool True: success; False: fail
Note This calling should be arranged in another routine different with action is playing in.
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5.1.6

5.17

5.1.8

5.1.9

GhcProject_sendEvent_Ex

Function Play the action which is referred to given event
Type Name Description
Parameter )
EGhcEventName | eEventName Given event name 1*
Return Void -
The reference between action and event is set in Event Table of GAT-D Tool. See 4.1 Event also for
Note details

1*: “eGEN_" should be added before event name.

GhcFunc_get

ButtonAreaBylIndex

Function Get the area of button by given button name
Type Name Description
TGhclinteger a_Index Given button name 2*
TGhcS32* 1* a_pBtnTpLft_X Address to save x coordinate of top left corner
Parameter -
TGhcS32* a_pBtnTpLft_Y Address to save y coordinate of top left corner
TGhcS32* a_pBtnBtmRt_X Address to save x coordinate of bottom right corner
TGhcS32* a_pBtnBtmRt_Y Address to save y coordinate of bottom right corner
Return TGhcBool True: success; False: fail
1*: TGhcS32 is typedef of signed int.
Note

2*: Same with inputted name while set object’s button option

GhcFunc_ getPageOfButtonBylndex

Function Get the page id which button on by given button name
Type Name Description
Parameter | TGhclnteger a_Index Given button name 1*
TGhcU32 a_pPageld Address to save id of page 2*
Return TGhcBool True: success; False: fail
Note 1*: Same with inputted name while set object’s button option

2*: The id is defined of page name in GAT-D Tool.

GhcFunc_get

CurrentPage

Function Get the current page id displayed on LCD
Type Name Description
Parameter .
TGhcU32 a_pCurrentPageld | Address to save id of page 1*
Return TGhcBool True: success; False: fail
Note 1*: The id is defined of page name in GAT-D Tool.
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5.2 Join with Source
Follow figure explains how to use interface to join with user’s source.

Figure 60. How to Join with User’s Source
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1*: The calling will not return until action playing complete or never return if its endless loop action, in this case, the
only method is calling Ghcproject_StopRuningAction () in an interrupt routine.

2*: Assume it is operation in touch panel detection routine.

3*: These sources are implemented by GAT-D user.

WWW.CYpress.com Document No. 002-04388 Rev. *B 37



o CYPRESS

g~ EMBEDDEDIN TOMORROW™

Getting Started for FM4 S6E2DH (GAT-D)

(0]

Program

6.1 Debugging Mode

While debugging, there are two methods to program internal and external flash if used Hyper Bus based external

flash. If use HSSPI base external

flash that would be Method A.

Embedded

External flash

se S6E2DH PC
programmer

=

S6E2DH internal

Method A:
Figure 6-1 Program Method A of Debug
PC
Progr.
Flash image
GAT-D U
Generated source )
Build/Progran
U
Method B:

Figure 6-2 Program Method B of Debug

Flash> oo

Generated source

Build/Program

Embedded

External flash

S6E2DH internal
U<

$e

Note: Images generate to C source, also be programed to external flash.
GAT-D Tool to generate bin file or not could be selected in tool. Refer to user's manual of GAT-D for details.
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6.2 Product Mode
Follow figure shows how to program product after development.

Figure 3. Program of Product

PC Embedded

Progr
Flash image External flash

Use S6E2DH PC
programmer

Generated source |3ui|d/%>ﬂar1
S6E2DH internal

Jse S6E2DH PC
programmer

S6E2DH “USB Direct Programmer” support both internal and external (HSSPI and Hyper Bus) flash. Please refer to
user’s manual of “USB Direct Programmer” for details.

Programmer of Hyper Bus based flash: USBDIRECT_V01L16c03_for_STK. Could find it in
00_s6e2dh_demeter_sw_framework\progtool of S6E2D-2DGraphicsDriver-v1.00.798-1AR.zip

7 Sample Project Instruction

7.1 Construction

Sample project is at: 03. Sample\02. IAR\ 02. S6E2DH_Demo_Washmachine\S6E2DH_Demo_Washmachine
Project.zip, but the compiling will not success unless put it to

04_sample of S6E2D-2DGraphicsDriver-v1.00.798-IAR.zip ‘s extract path.

Follow figure shows construction of sample project:
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Figure 4. Sample Project Construction

PC

Compile

Generated source

()

GAT-D

Other function source
GAT-D API

GAT-D APl.a

basic_graphics.a
util.a

1*: Include or not include image to external flash is OK

WWW.Cypress.com Document No. 002-04388 Rev. *B 40



o CYPRESS

> EMBEDDED IN TOMORROW™ Getting Started for FM4 S6E2DH (GAT-D)

7.2 Function Overview
In path: 03. Sample\01. GAT-D Tool is a sample used GAT-D and S6E2DH_Demo_Washmachine Project.zip in path:
03. Sample\02. IAR\02. S6E2DH_Demo_Washmachine is an embedded software sample use generated source

which generated by tool sample.
Note: The debugging method is using Method A. (Checked Convert into BinaryFile while source generation)

The summary function of these samples is as follows.
Figure 5. Sample Function

S6E2DH Wash

- Startup/Actionl

Spansion logo

Next/Action2 Action1 final frame Next/Actionl

— Back/Actionl

Setting

Action2 final frame

Washing
Action 4 repetition

Back/Action2

Next/ Action3 Selection Next/Action4
Action3 final frame

Startup/Action1: Event/LCD Display Action

Selection State

Action3 final frame LCD display

Spansion logo: Next event is Touch Spansion logo
Setting: Back event is press “Back” button on LCD
Next event is press “Next” button on LCD
Selection: Back event is press “Back” button on LCD
Next event is press “Next” button on LCD

Washing: Next event is press “Stop” button on LCD
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