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2.

2.1.

2.2.

TR

AR5

B IR : GD32H7591-EVAL JF & R
W Bt T E: 3 GD-Link

L/ GiSIN:

BAERY: Win10-64 17

FFRMEE: KEIL 5.29

[E )% : GD32H7xx_Firmware_Library
GUI: GDemWin

GDemWin K E T B3R N: www.gd32mcu.com/cn/download/0?kw=GD32H7,
SRIGH F GD32H7xx GDemWin, BEA&N T E R

2-1. \EMIKE GDemWin %k}

gd32mcu.com/cn/download/0?kw=GD32H7
A
P— RIFAER{E (384N
L =] h B
[F3 MCU
- Ll
[F4 MCU
[F5 MCU
GD32H7xx GDemWin | J *
E1 MCU Introduction: GD32H7XXEFIGDemWin .. = GUIFEIE,

GD32H7xx_Firmware_Library [{)3:B 5 GDemWin M Bl E T HHIZRECEL, H7] LR s 4%
B5: www.gd32mcu.com F#H IR .



http://www.gd32mcu.com/cn/download/0?kw=GD32H7
http://www.gd32mcu.com/

o,

AN212

GDemWin GD32H7xx &5 e

GigaDevice
3. B
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3.1. T H%23
MR T SR e £ 2226\ Tool H X TR, BARI T E R,
A 3-1. Tool &%
B AppWizard V144 o B Install.exe
Bl Bin2C.exe
(5 BmpCut VI Install.exe
(3 BrpCwitCL W 0 Install.exe
9 emvNC_ VA I Install.exe
& emWinPlayer.exe
(3 emWinSPY V'8 Install.exe
3 emWinView V' ™ Install.exe
El| FontConverterDemo Vol Install.exe
Ell cuiBuilder.exe
F JPEG2Movie.exe
|Z| License.txt
(3 MakeMovie VB ; Install.exe
E U2C.exe
3.2, IR
Je 4 T GD32H7xx Firmware Library [ £ ik -
3.2.1. GDemWin B4

7t Utilities SCHFJ¢#7 8 Third_Party SC#EJE, 3 \Utilities\Third_Party H 3%, #7% GDemWin

pELE N
3-2. ¥E GDemWin {5

Examples

Firmware

Template
w Utilities

LCD commaon

W Third Party
GDemWin
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3.2.2.

3.2.3.

3.2.4.

3.3.

4 M www.gd32mcu.com/cn/download/0?kw=GD32H7 T #:/583{#] GD32H7xx GDemWin
2542 11 3] GDemWin SCAER TR,

& 3-3. # MR GDemWin LK TF
\Utilities\Third Party\GDem\Wi

Y

1]

Include
Lib
Sample
Tool
SOFTWARE LICENSE AGREEMEMNT SL...

TLI LCD %3

GD32H7591-EVAL JF & #3572 RGB # LI f#) LCD, BXzhA] DL B #3248 F Utilities 032 T
i) gd32h759i_lcd_eval.c/.h ({4

SDRAM Kz

SDRAM 3 zf 1] PL 2 % \Examples\EXMC\SDRAM T f] exmc_sdram.c/.h. K H# U1 5
Utilities SCfF& T .

BRIz

GD32H7591-EVAL JF & Bix b 44 48 1 5 % b 5085 B A 1902 SPI #1015 MCU JE1fs5, &%
touch_panel.c/.h.

THE#ER

7 \Template\Keil_project ] Keil T.8%, B TREW T B R,
&l 3-4. WIHATIEMAR

=T Project: Project
=g GD32HTxx
[J Application
Ld CMSI5
[ d Peripherals

[ Startup

L Utilities

Ld Dec
& cmsis
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& 3-5. ¥/ Groups F Files
Manage Project Items %
Projast Ttens |Felders/Extensions | Books |
s, \A\Utilities
|Project Targets: #7134+ | % | [Groups: I
2 oot L Tenpluec 4 ||
Eglﬁ\ﬁﬁw A
~ AN
& 3-6. WINIKBISCHE
=5 Utilities
L] gd32h759i_eval.c
----- Ij exmc_sdram.c
] gd32h759i_lcd_eval.c
----- Ij touch_panel.c
- Ij lcd_font.c
3.3.1. HiEE AppWizard T2

AppWizard /& emWin {5 T % T B, AppWizard & LA fi 5 1) 5 RAEAFAT i A R G LA
e BREAEEA D R, T B nlEir N AR, 15882 20 EE N
FHFEFAS (BT8R, FRAK Ul JF R MRS IF HAR T2 .

L30T AppWizard J&5 17 AppWizard %4, 0T LLE 2 H il AppWizard SRR U0 R FTw,
F P65 2% (UM03003 AppWizard User Guide & Reference Manual ).
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& 3-7. AppWizard T4 44

.]:[m Abc

Screen Box Button Image Text

- O &S| ]

Slider Rotary Switch Edit Multiedit

HElreh =

Window QRCode Gauge Keyboard Progbar

S EEE

Timer  Dropdown Listview  Listbox Wheel

@_
o—  []—
[2] 5= =

Movie Radio Checkbox

N J5E AppWizard A= R T AT LLAR 5 (A F A R EERAE BoR R, 7E Template H 3%
T, #Hd AppWizard SCF e T4 AppWizard T2 DL A A i g He STt

B, #rit AppWizard T2, TREACE W FR.
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& 3-8. &t AppWizard T2

Create new project X
Project
Project path: Ems Em - \Template\AppWizard\GD32H7_GDemWin Browse
Project name: GD32H7_GDemWin
BSP
Selected BSP:  None | Select BSP |
heme and display options
Display size x: 480
Display size y: 272
Color format: 16 Bit, GUI
Enable Multibuffering:
Text
Show text from SD-card:
Show m g characters:
Enable bi-directional text:
Enable Thai support:
Focus
Enable foc
Select focus colo
Set focus radius:
Set focus width:

Animations
Minimum time per frame:

Scroller
Enable scroller support:

Simulation
Enable simulation:

Stay alive loop
Generate loop in MainTask():
Use of static memory devices

Enable use of static memeory devices:

Run script
Script to be executed after export:

7£ AppWizard TFEH i — A5k Screen 2H4F, SRJE 4 Box 4, AEITF.
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& 3-9. ¥r& Screen

TE4 10K Properities 3 & Box HIEIE, SN HE (255,255,255), HAKGnT.

& 3-10. & & Box Hifa
Il colact Color pd
]

Basic colors

Custom colors 0 Red: |2

- - - - - - Sat: |0 Green: 255
-------- Val: 255 Blue: |2

Ap 4F 4p 4p

| Add to Custom Colors | J:'L“:l ha channel: 2

oK H Cancel

B Text 4144, 7E4710F: Properities X E Text Bttt (0,0,255), i Set Text i%
BTER, ik “New language...”, & XX F4FR, BARUTRHIR.
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A 3-11. REXFER

Choose/Edit Text

Alignment

e “Addtext”, Iy ID_RTEXT_O SR ZRRM3CT, JFrid Select #Z ik Cy, A

B0 R R
A 3-12. BInFIEE T

E Choose/Edit Text

Id

ID_RTEXT_O 0 Hello Gigadevice

Add text
Insert text
Delete text

Edit text...

New language...

Import...

Export...

A DRSS T Bk B AR R () 4k, fii A 18K Properities 1) “Setfont”, EF&E 74, &

Ja midr Select #ZHEHIIN TR, BARWIT s,
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& 3-13. RB &

Choose Font X

Family Pri. Height Basel. Ref. Size

NettoOT_16_Mormal_EXT_AA4 16 13 ] 9,019l E
24 20 0

Add exi

H

24_Normal_EXT_AA4

[
M
=
pury
=
|

NettoOT_32_Mormal_EXT_AA4

NettoOT_40_MNormal_EXT_AA4
_Normal_EXT_AA4
_Normal_EXT_aAAd4
_Normal_EXT_AA4
s_40_Normal_EXT_AA4

_Normal_EXT_AA4
_Normal_EXT_AA4

_Normal_EXT_AA4

misfslsisislsisls

Roboto_40_Normal_EXT_AA4

Select Cancel

4G Text M98 A AR M E R, ST Sk T e e MR AR, W]
LA E Text (998 BE AT BE R Ve FLIE W SR, BART B

B 3-14. 7k B 1A %

5 fielio Gigadevice
0 gades 0

2 Right:

i#FF Export & Save, #§% HH TREA IS, BAADTE RS,
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& 3-15. T S HAEF

File Edit Project Resource Help

Mew project...

Qpen... Ctri+0
Save Ctrl+S
Save As.. Ctri+Alt+S
Rename...

Close project

Export & Save Ctri+Shift+E
Export external data Ctrl+D

Export libraries...
Open example...
Import BSP..
Exit

Recent files.. »

S TR G A S R R R .
A 3-16.F H 5 B LRECH

Template » AppWizard » GD32H7_GDemWin

Y

Ity

R

Resource

Simulation

Source
GD32H7_GDemWin.AppWizard

3.3.2. 2\ AppWizard T8

7£ Keil LR 3#7 8 AppWizardSource 11 AppWizardResource, 7l AppWizard 5 Hi it 304,

I 7 Keil TR RSN TR, BADTEFR.
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& 3-17.%0 AppWizard Groups

Manage Project ltems >
Froject Items IFolders;TxtensionsI Books I
|ijed Targets: i | X ||+ |Gmups: |F|Ies: ol S 2
Application Application.c
CMSIS |ID_SCREEM_D0_Slots.c
Peripherals
| AppWizard Resource |
Startup
Lkilities
Doc
Set as Cumrent Target | Add Files... |
0K I Cancel Help |
& 3-18.% I & g4
Options for Target 'GD32H7xx >
Devicel Targetl Dutputl Listingl User CAC++ (ACA) |ﬁ.sm I Linkerl Debug I Utilitiesl
~ Preprq Folder Setup x B
Deg |Setup Compiler Include Paths:
Unde]| .5
L AFimware CMSISVGDAVGD3ZH 7o dnclude
s A WFirmware G0 32H T _standard_peripheraltnclude
nau U tilities
¥ Exg|_\ ilities\LCD_comman ]
_||-SAltilties N Third_Party G DemWinInclude
Optimiz{| "\ \Ltilities" Third_Party"GDemWin\Sample'Corfig v
ru AAppWizardWGD32ZHT_GDemWin'\Source
M|\ AppWizardVGD32H7_GDemWintSimulationyGU1_Lib r
[~ 5pl
v On
Inciy L
P r J
Cont
Com ~
= ok | Cancel | "
0K | Cancel | Defaults | Help |
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3.3.3.

3.4.

&2 Application.c

T AT I ARBR ARG RN A, @ WAE Application.c TNz 3-1. Application.c
ST AT G e AR B

% 3-1. Application.c &%
#include "Application.h"

void APPLICATION(void);
void APPLICATION(void) {} // avoid empty object files

#ifndef WIN32

void APPW_X_FS_Init(void)
{

#endif

&% LCDConf_Lin_Template

LCDConf_Lin_Template NJ&EZIRFIAIZ 05, FEBHEFAIZSH0HT LCD WRCE, RN
A5 S ) IPARR X 350 3 eR BE AT s e 4k, ARG il f& 2 i z83-2. LCDConf _Lin_Template
RN

% 3-2. LCDConf_Lin_Template {52
#include "GUI.h"

#include "GUIDRV_Lin.h"

#include "GUI_Private.h"

#include "gd32h759i_lcd_eval.h"
#include "exmc_sdram.h"

#include "gd32h7xx.h"

* Layer configuration (to be modified)

*

1

/I Physical display size

1

#define XSIZE_PHYS 480
#define YSIZE_PHYS 272

17
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#define TOUCH_AD_LEFT
#define  TOUCH_AD_RIGHT
#define TOUCH_AD_TOP
#define TOUCH_AD_BOTTOM

I

/I Buffers / VScreens

I

#define NUM_BUFFERS
#define NUM_VSCREENS

#undef GUI_NUM_LAYERS
#define GUI_NUM_LAYERS

300

3850

220
3850

3 // Number of multiple buffers to be used

1 // Number of virtual screens to be used

#define LCD_LAYERO_FRAME_BUFFER SDRAM_DEVICEO_ADDR

#define LCD_LAYER1_FRAME_BUFFER

YSIZE_PHYS * 4 * NUM_VSCREENS * NUM_BUFFERS)

#define COLOR_CONVERSION_0

#define DISPLAY_DRIVER_O

#if GUI_NUM_LAYERS > 1

#define COLOR_CONVERSION_1

#define DISPLAY_DRIVER 1
#endif

#undef XSIZE_O
#undef YSIZE_O
#define XSIZE_0O
#define YSIZE_O

GUICC_M565
GUIDRV_LIN_16

GUICC_M565

GUIDRV_LIN_16

XSIZE_PHYS
YSIZE_PHYS

* Configuration checking

*/
#ifndef  XSIZE_PHYS

#error Physical X size of display is not defined!

#endif
#ifndef  YSIZE_PHYS

(LCD_LAYERO_FRAME_BUFFER + XSIZE_PHYS *

18
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#error Physical Y size of display is not defined!

#endif

#ifndef NUM_VSCREENS

#define NUM_VSCREENS 1

telse

#if (NUM_VSCREENS <= 0)

#error At least one screeen needs to be defined!
#endif

#endif

#if (NUM_VSCREENS > 1) && (NUM_BUFFERS > 1)
#error Virtual screens and multiple buffers are not allowed!
#endif

* Public code

*

*/

static U32 _a_layer[] ={LAYERO, LAYER1};
static const U32 _a_layeraddr]] =
LCD_LAYER1_FRAME_BUFFER};

static int _a_pendbuf[2] ={-1, -1}

static int _a_bufidx[GUI_NUM_LAYERS];

static int _a_xsize[GUI_NUM_LAYERS];

static int _a ysize[GUI_NUM_LAYERS];

static int _a_pixelbytes[GUI_NUM_LAYERS];

static U32 _a_ipabuf[XSIZE_PHYS];

static U32 _a_fgbuf[XSIZE_PHYS];

static U32 _a_bgbuf[XSIZE_PHYS];

static volatile int ipa_done;

static uintl6_t _active_width = 480, _active_height = 272, _hsync_w =40, _vsync_w =9, hbp =

2, _hfp=2, vbp=2, vip=2;

static const LCD_API_COLOR_CONV *_ap_color_conv[] = {
COLOR_CONVERSION_0,

#if GUL_NUM_LAYERS > 1
COLOR_CONVERSION_1,

#endif

{LCD_LAYERO_FRAME_BUFFER,

19
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static void ipa_handler(void)

{

static U32 _pixel_format_get(int Layerindex)

{

__ 10 U32 timeout;

/* the ipa_done will be set in TLI_IRQHandler */

ipa_done = 0;

[* start ipa */

IPA_CTL |= IPA_CTL_TEN;

/* wait until ipa is done */

timeout = OXFFFFFFF;

while((ipa_done == 0) && timeout) {
timeout--;

}

[* stop ipa if timeout */

if(timeout == 0) {
IPA_CTL |=IPA_CTL_TST;

const LCD_API_COLOR_CONYV *_p_color_conv;
tli_layer_ppf_enum layer_ppf;

if(Layerindex >= GUI_COUNTOF(_ap_color_conv)) {
while(1);

}

_p_color_conv = _ap_color_conv[LayerIndex];

if(GUICC_M8888I == _p_color_conv) {
layer_ppf = LAYER_PPF_ARGB8888;

} else if((GUICC_M888 == _p_color_conv) | (GUICC_888 == _p_color_conv)) {
layer_ppf = LAYER_PPF_RGB888;

} else if((GUICC_M565 == _p_color_conv) | (GUICC_565 == _p_color_conv)) {
layer_ppf = LAYER_PPF_RGB565;

} else if(GUICC_M1555] == _p_color_conv) {
layer_ppf=LAYER_PPF_ARGB1555;

} else if(GUICC_M4444] == _p_color_conv) {
layer_ppf = LAYER_PPF_ARGB4444;

} else if(GUICC_8666 == _p_color_conv) {
layer_ppf=LAYER_PPF_LS8;

} else if(GUICC_16161 == _p_color_conv) {
layer_ppf = LAYER_PPF_AL44;

20
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} else if(GUICC_886661 == _p_color_conv) {
layer_ppf = LAYER_PPF_ALSS;

}else {
while(1);

}

return layer_ppf;

static U32 _ipa_pixel_format_get(int Layerindex)

{
const LCD_API_COLOR_CONV *_p_color_conv;
ipa_dpf_enum ipa_ppf;

if(Layerindex >= GUI_COUNTOF(_ap_color_conv)) {
while(1);
}
_p_color_conv = _ap_color_conv[LayerIndex];
if(GUICC_M8888I == _p_color_conv) {
ipa_ppf = IPA_DPF_ARGB8888;
} else if((GUICC_M888 == _p_color_conv) | (GUICC_888 == _p_color_conv)) {
ipa_ppf = IPA_DPF_RGB888;
} else if((GUICC_M565 == _p_color_conv) | (GUICC_565 == _p_color_conv)) {
ipa_ppf = IPA_DPF_RGB565;
} else if(GUICC_M1555] == _p_color_conv) {
ipa_ppf = IPA_DPF_ARGB1555;
} else if(GUICC_M4444]| == _p_color_conv) {
ipa_ppf = IPA_DPF_ARGB4444;
}else {
while(1);
}

return ipa_ppf;

static int _line_bytes_get(int LayerIndex, int xSize)
{
int pixel_bits, line_bytes;
#ifdef __ CM7_REV
SCB_CleanlnvalidateDCache();
#endif
pixel_bits = LCD_GetBitsPerPixelEx(LayerIndex);
line_bytes = (pixel_bits * xSize + 7) / 8;

return line_bytes;

21
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static void _alpha_invert_redblue_swap(LCD_COLOR *pSrc, LCD_COLOR *pDst, U32 Num)
{

U32 color;
do {
color = *pSrc++;
*pDst++ = ((color & 0XO00000FF) << 16) /* Red <--> Blue */
| (color & 0xO000FF00) [* Green */
| ((color & 0XOOFF0000) >> 16) /* Red <--> blue */
| ((color & OxFFO00000) ~ OxFF000000); /* Alpha invert */
} while(--Num);
}

static void _alpha_invert(LCD_COLOR *pSrc, LCD_COLOR *pDst, U32 Num)

{
U32 color;
do {
color = *pSrc++;
*pDst++ = color » OxFF000000; /* Alpha invert */
} while(--Num);
}

static void _ipa_alpha_blend(LCD_COLOR *pFG, LCD_COLOR *pBG, LCD_COLOR *pDst, U32
Num)
{
#ifdef  CM7_REV
SCB_CleaninvalidateDCache();
#endif

IPA_CTL = 0x00020000UL | (1 << 9);
IPA_FMADDR = (U32)pFG;
IPA_BMADDR = (U32)pBG;
IPA_DMADDR = (U32)pDst;

IPA_FLOFF  =0;

IPA_BLOFF =0;

IPA_DLOFF  =0;

IPA_FPCTL =LAYER_PPF_ARGB8888;
IPA_BPCTL =LAYER_PPF_ARGBS888S;
IPA_DPCTL =LAYER_PPF_ARGB888S;
IPA_IMS = (U32)(Num << 16) | 1;
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ipa_handler();

static void _ipa_mix_colors_bulk(U32 *pFG, U32 *pBG, U32 *pDst, unsigned OffFG, unsigned OffBG,

unsigned OffDest, unsigned xSize, unsigned ySize,
U8 Intens)

inty;

#ifdef _CM7_REV
SCB_CleanlinvalidateDCache();
#endif

for(y = 0; y < ySize; y++) {
IPA_CTL = 0x00020000UL | (1 << 9);
IPA_FMADDR = (U32)pFG;
IPA_BMADDR = (U32)pBG;
IPA_ DMADDR = (U32)pDst;

IPA_FPCTL = LAYER_PPF_ARGB8888
| (UL << 16)
| (U32)Intens << 24);

IPA_BPCTL = LAYER_PPF_ARGB8888

| (OUL << 16)

| ((U32)(255 - Intens) << 24);

IPA_DPCTL =LAYER_PPF_ARGB8888;

IPA_IMS = (U32)(xSize << 16) | 1;

ipa_handler();

pFG +=xSize + OffFG;

pBG += xSize + OffBG;
pDst += xSize + OffDest;

static void _ipa_color_convert(void *pSrc, void *pDst,

{
IPA_CTL = 0x00010000UL | (1 << 9);

U32 PFSrc, U32 PFDst, U32 Num)
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static LCD_PIXELINDEX * ipa_get_pal_conv_table(const LCD_LOGPALETTE GUI_UNI_PTR
*pLogPal, const GUI_BITMAP GUI_UNI_PTR *pBitmap, int Layerindex)

{

IPA_FMADDR = (U32)pSrc;
IPA_DMADDR = (U32)pDst;

IPA_FLOFF =0
IPA_DLOFF =0

IPA_FPCTL =PFSrc;
IPA_DPCTL = PFDst;

IPA_IMS = (U32)(Num << 16) | 1;

ipa_handler();

void (* pFunc)(void);
int exec_default_flag = 0;

if(8 == pBitmap->BitsPerPixel) {

pFunc = LCD_GetDevFunc(Layerindex, LCD_DEVFUNC_DRAWBMP_8BPP);

if(pFunc) {
if(pBitmap->pPal) {
if(pBitmap->pPal->HasTrans) {
exec_default_flag = OxF;
}
}else {
exec_default_flag = OxF;
}
}else {
exec_default_flag = OxF;
}
}else {

exec_default_flag = OxF;

if(0 != exec_default_flag) {
return LCD_GetpPalConvTable(pLogPal);
}

_alpha_invert_redblue_swap((U32 *)pLogPal->pPalEntries, _a_ipabuf, pLogPal->NumEntries);
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IPA_FLMADDR = (U32)_a_ipabuf;
IPA_FPCTL =LAYER_PPF_RGB888 | ((pLogPal->NumEntries - 1) & OXFF) << 8;
IPA_FPCTL |=(1<<5);

return _a_ipabuf;

static void _tli_layer_color_key config(U32 TLI_Layerx, int NewState)

{

if(DISABLE != NewState) {

TLI_LXCTL(TLI_Layerx) |= (U32)TLI_LXCTL_CKEYEN;
}else {

TLI_LXCTL(TLI_Layerx) &= ~(U32)TLI_LXCTL_CKEYEN;

}
TLI_RL = TLI_RL_RQR;

static void _tli_layer_lut_config(U32 TLI_Layerx, int NewState)

{

if(DISABLE != NewState) {
TLI_LXCTL(TLI_Layerx) |= (U32)TLI_LXCTL_LUTEN;
}else {
TLI_LXCTL(TLI_Layerx) &= ~(U32)TLI_LXCTL_LUTEN;

}
TLI_RL = TLI_RL_RQR;

static void _tli_layer_position_set(int Layerindex, int xPos, int yPos)

{

int xSize, ySize;
U32 HStart, HStop, VStart, VStop;

xSize = LCD_GetXSizeEx(Layerlndex);
ySize = LCD_GetYSizeEx(Layerindex);
HStart = xPos + _hbp + 1;

HStop =xPos + _hbp + xSize;

VStart =yPos+ _vbp +1;

VStop =yPos + _vbp + ySize;

TLI_LXHPOS(_a_layer[Layerindex]) &= ~(TLI_LXHPOS_WLP | TLI_LXHPOS_WRP);
TLI_LXHPOS(_a_layer[LayerIindex]) = (HStart | (HStop << 16));

TLI_LXVPOS(_a_layer[Layerindex]) &= ~(TLI_LXVPOS_WTP | TLI_LXVPOS_WBP);
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TLI_LXVPOS(_a_layer[Layerindex]) = (VStart| (VStop << 16));

tli_reload_config(TLI_FRAME_BLANK_RELOAD_EN/*TLI_REQUEST_RELOAD_EN*));

static void _tli_layer_alpha_config(int Layerindex, int Alpha)

{
TLI_LXSA(_a_layer[LayerIindex]) &= ~(TLI_LXSA_SA);
TLI_LXSA(_a_layer[Layerindex]) = (255 - Alpha) % 256;
tli_reload_config(TLI_REQUEST_RELOAD_EN);

}

static void _tli_layer_lut_entry_config(int Layerindex, U32 Color, int Pos)

{
u32r, g, b, a;

r = (Color & 0xff) << 16;

g = ((Color >> 8) & Oxff) << 8;

b = ((Color >> 16) & 0xff);

a = Pos << 24;

TLI_LXLUT( a_layer[Layerindex]) &= ~(TLI_LXLUT_TB | TLI_LXLUT_TG | TLI_LXLUT_TR |
TLI_LXLUT_TADD);

TLI_LXLUT(_a_layer[Layerindex]) =r|g|b]a;

tli_reload_config(TLI_REQUEST_RELOAD_EN);

static void _ipa_copy(int Layerindex, void *pSrc, void *pDst, int xSize, int ySize, int src_offline, int
dst_offline)

{
U32 pixel_format;

/ladd if necessary
#ifdef _ CM7_REV
SCB_InvalidateDCache();
#endif

pixel_format = _ipa_pixel_format_get(Layerindex);
IPA_CTL = 0x00000000UL | (1 << 9);
IPA_FMADDR = (U32)pSrc;

IPA_DMADDR = (U32)pDst;

IPA_FLOFF = src_offline;
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IPA_DLOFF = dst_offline;
IPA_FPCTL = pixel_format;
IPA_IMS = (U32)(xSize << 16) | (U16)ySize;

ipa_handler();

static void _ipa_fill(int Layerindex, void *pDst, int xSize, int ySize, int offline, U32 Colorindex)
{
U32 pixel_format;

pixel_format = _ipa_pixel_format_get(Layerindex);
IPA_CTL = 0x00030000UL | (1 << 9);
IPA_DPV = Colorindex;

IPA_DMADDR = (U32)pDst;

IPA_DLOFF = offline;

IPA_DPCTL = pixel_format;

IPA_IMS = (U32)(xSize << 16) | (U16)ySize;

ipa_handler();

static void _lcd_buf_copy(int Layerindex, int Srcindex, int Dstindex)

{
U32 buf_size, scr_addr, dst_addr;

buf_size = _a_xsize[LayerIindex] * _a_ysize[Layerindex] * _a_pixelbytes[LayerIindex];
scr_addr = _a_layeraddr[LayerIndex] + buf_size * Srcindex;

dst_addr = _a_layeraddr[LayerIndex] + buf_size * Dstindex;

_ipa_copy(Layerindex,  (void  *)scr_addr, (void *)dst_addr, _a xsize[LayerIndex],
_a_ysize[LayerIndex], 0, 0);

_a_bufidx[Layerindex] = Dstindex;

static void _lcd_rect_copy(int Layerindex, int X0, int yO, int X1, int y1, int xSize, int ySize)
{
U32 buf_size, scr_addr, dst_addr;

int offline;

buf_size = _a_xsize[LayerIindex] * _a_ysize[LayerIindex] * _a_pixelbytes[LayerIindex];

scr_addr = _a_layeraddr[Layerindex] + buf size * _a_bufidx[Layerindex] + (yO *

_a_xsize[LayerIndex] + x0) * _a_pixelbytes[LayerIndex];
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dst_addr = _a_layeraddr[Layerindex] + buf size * _a bufidx[Layerindex] + (y1 *
_a_xsize[LayerIndex] + x1) * _a_pixelbytes[LayerIndex];

offline = _a_xsize[LayerIndex] - xSize;

_ipa_copy(Layerindex, (void *)scr_addr, (void *)dst_addr, xSize, ySize, offline, offline);

static void _lcd_rect_fill(int LayerIndex, int x0, int y0, int x1, int y1, U32 Pixellndex)
{
U32 buf_size, dst_addr;

int xSize, ySize;

if(GUI_DM_XOR == GUI_GetDrawMode()) {
LCD_SetDevFunc(Layerindex, LCD_DEVFUNC_FILLRECT, NULL);
LCD_FillRect(x0, y0, x1, y1);
LCD_SetDevFunc(Layerindex, LCD_DEVFUNC_FILLRECT, (void(*)(void))_lcd_rect_fill);
}else {
xSize =x1 -x0 + 1;
ySize =y1 -y0 + 1;
buf_size = _a_xsize[LayerIndex] * _a_ysize[LayerIndex] * _a_pixelbytes[LayerIndex];
dst_addr = _a_ layeraddr[Layerindex] + buf_size * _a_bufidx[Layerindex] + (y0O *
_a_xsize[LayerIndex] + x0) * _a_pixelbytes[LayerIndex];
_ipa_fill(Layerindex, (void *)dst_addr, xSize, ySize, _a xsize[LayerIndex] - xSize,
Pixellndex);

}

static void _lcd_bitmap_16bpp_draw(int Layerindex, int x, int y, U16 const *p, int xSize, int ySize, int
line_bytes)
{

U32 buf_size, dst_addr;

int src_offline, dst_offline;

buf_size = _a_xsize[LayerIindex] * _a_ysize[Layerindex] * _a_pixelbytes[LayerIindex];

dst_addr = _a_ layeraddr[Layerindex] + buf_size * _a_ bufidx[Layerindex] + (y *
_a_xsize[LayerIndex] + x) * _a_pixelbytes[LayerIndex];

src_offline = (line_bytes / 2) - xSize;

dst_offline = _a_xsize[LayerIndex] - xSize;

_ipa_copy(Layerindex, (void *)p, (void *)dst_addr, xSize, ySize, src_offline, dst_offline);

static void _lcd_bitmap_32bpp_draw(int Layerindex, int x, int y, U8 const *p, int xSize, int ySize, int
line_bytes)
{
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U32 buf_size, dst_addr;
int src_offline, dst_offline;

buf_size = _a_xsize[LayerIindex] * _a_ysize[LayerIindex] * _a_pixelbytes[LayerIndex];

dst_ addr = _a layeraddr[Layerindex] + buf_size * _a_ bufidx[Layerindex] + (y
_a_xsize[LayerIndex] + x) * _a_pixelbytes[LayerIndex];

src_offline = (line_bytes / 4) - xSize;

dst_offline = _a_xsize[LayerIndex] - xSize;

_ipa_copy(Layerindex, (void *)p, (void *)dst_addr, xSize, ySize, src_offline, dst_offline);

void IPA_IRQHandler(void)
{

if(RESET != (IPA_INTF & IPA_INT_FLAG_TAE)) {
IPA_INTC |= (IPA_INT_FLAG_TAE);

}

if(RESET != (IPA_INTF & IPA_INT_FLAG_FTF)) {
IPA_INTC |= (IPA_INT_FLAG_FTF);

}

if(RESET != (IPA_INTF & IPA_INT_FLAG_TLM)) {
IPA_INTC |= (IPA_INT_FLAG_TLM);

}

if(RESET != (IPA_INTF & IPA_INT_FLAG_LAQC)) {
IPA_INTC |= (IPA_INT_FLAG_LAC);

}

if(RESET != (IPA_INTF & IPA_INT_FLAG_LLF)) {
IPA_INTC |= (IPA_INT_FLAG_LLF);

}

if(RESET != (IPA_INTF & IPA_INT_FLAG_WCF)) {
IPA_INTC |= (IPA_INT_FLAG_WCF);

}

ipa_done = 1,

void TLI_IRQHandler(void)
{
U32 layer_addr;

int i;

TLI_INTC = (U32)TLI_INT_FLAG_LM;
for(i=0; i < GUI_NUM_LAYERS; i++) {
if(_a_pendbufli] >= 0) {

layer_addr = _a layeraddr[i] + _a xsize[i] * _a ysize[i] * _a_pendbufi]

*

*
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_a_pixelbytesli];

TLI_LXFBADDR(_a_layer[i]) = layer_addr;
tli_reload_config(TLI_REQUEST_RELOAD_EN);

GUI_MULTIBUF_ConfirmEx(i, _a_pendbuffi]);

_a_pendbuf[i] = -1;

static void _lcd_controller_init(int Layerindex)

{

tli_layer_parameter_struct tli_layer_init_struct;

int xSize, ySize, line_bytes, pixel_bits, i;
U32 Pixelformat, Color;
static int init_flag;

if(Layerindex >= GUI_COUNTOF(_a_layer)) {

return;

if(init_flag == 0) {
init_flag = 1;

tli_interrupt_enable(TLI_INT_LM);
nvic_irg_enable(TLI_IRQn, 0O, 0);
rcu_periph_clock_enable(RCU_IPA);
nvic_irg_enable(IPA_IRQn, 1, 0);

xSize = LCD_GetXSizeEx(LayerIndex);
ySize = LCD_GetYSizeEx(Layerlndex);

tli_layer_init_struct.layer_window_leftpos = _hsync_w + _hbp + 1;

tli_layer_init_struct.layer_window_rightpos = (_active_width +
tli_layer_init_struct.layer_window_leftpos - 1);

tli_layer_init_struct.layer_window_toppos = _vsync_w + _vbp +1;

tli_layer_init_struct.layer_window_bottompos = (_active_height +

tli_layer_init_struct.layer_window_toppos - 1);
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Pixelformat = _pixel_format_get(Layerindex);
tli_layer_init_struct.layer_ppf = Pixelformat;

tli_layer_init_struct.layer_sa = OxFF;

tli_layer_init_struct.layer_default_blue = 0x0;
tli_layer_init_struct.layer_default_green = 0x0;
tli_layer_init_struct.layer_default_red = 0x0;
tli_layer_init_struct.layer_default_alpha = 0x0;

line_bytes = _line_bytes_get(Layerindex, xSize);
tli_layer_init_struct.layer_acfl = LAYER_ACF1_PASA,;
tli_layer_init_struct.layer_acf2 = LAYER_ACF2_PASA,;
tli_layer_init_struct.layer_frame_line_length = line_bytes + 7;
tli_layer_init_struct.layer_frame_buf_stride_offset = line_bytes;
tli_layer_init_struct.layer_frame_total_line_number = ySize;

tli_layer_init_struct.layer_frame_bufaddr = _a_layeraddr[Layerindex];
tli_layer_init(_a_layer[LayerIndex], &tli_layer_init_struct);

pixel_bits = LCD_GetBitsPerPixelEx(LayerIndex);
if(pixel_bits <= 8) {
_tli_layer_lut_config(_a_layer[Layerindex], ENABLE);

if(_ap_color_conv[Layerindex] == GUICC_1616l) {
for(i=0;i< 16; i++) {
Color = LCD_API_ColorConv_1616I.pfIndex2Color(i);

_tli_layer_lut_entry_config(Layerindex, Color, i);

if(_ap_color_conv[Layerindex] == GUICC_8666) {
for(i=0;i< 16; i++) {
Color = LCD_API_ColorConv_8666.pfindex2Color(i);

_tli_layer_lut_entry_config(Layerindex, Color, i);

}

}else {
if(_ap_color_conv[Layerindex] == GUICC_886661) {
_tli_layer_lut_config(_a_layer[Layerindex], ENABLE);
for(i = 0; i < 256; i++) {
Color = LCD_API_ColorConv_8666.pfiIndex2Color(i);

_tli_layer_lut_entry_config(Layerindex, Color, i);
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tli_layer_enable(_a_layer[LayerIindex]);
tli_reload_config(TLI_REQUEST_RELOAD_EN);

}

/

*

* LCD_X_ Config
*

* Purpose:

*  Called during the initialization process in order to set up the
*  display driver configuration.

*

*/

void LCD_X_Config(void)

{

inti;

I
/I At first initialize use of multiple buffers on demand
1
#if (NUM_BUFFERS > 1)
for(i=0; i < GUI_NUM_LAYERS; i++) {
GUI_MULTIBUF_ConfigEx(i, NUM_BUFFERS);

#endif

1l

/I Set display driver and color conversion for 1st layer

1l

GUI_DEVICE_CreateAndLink(DISPLAY_DRIVER_0, COLOR_CONVERSION_0, 0, 0);

1

/I Set size of 1st layer

1

LCD_SetSizeEx(0, XSIZE_O, YSIZE_O0);

LCD_SetVSizeEx(0, XSIZE_O, YSIZE_O * NUM_VSCREENS);
#if (GUI_NUM_LAYERS > 1)

1
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/I Set display driver and color conversion for 2nd layer

1

GUI_DEVICE_CreateAndLink(DISPLAY_DRIVER_1, COLOR_CONVERSION_1, 0, 1);

1

/I Set size of 2nd layer

1

LCD_SetSizeEx(1, XSIZE_1, YSIZE_1);
LCD_SetVSizeEx(1, XSIZE_1, YSIZE_1 * NUM_VSCREENS);

#endif

I

/I Setting up VRam address and custom functions for CopyBuffer-, CopyRect- and FillRect

operations

I

for(i = 0; i < GUI_NUM_LAYERS; i++) {

}

GUI_TOUCH_Calibrate(GUI_COORD_X, 0, XSIZE_PHYS - 1, TOUCH_AD_TOP,
TOUCH_AD_BOTTOM);

GUI_TOUCH_Calibrate(GUI_COORD_Y, 0, YSIZE_.PHYS - 1, TOUCH_AD_LEFT,

_a_pendbufi] = -1;

1

/I Set VRAM address

1

LCD_SetVRAMAArEXx(i, (void *)(_a_layeraddrli]));

1

/I Remember color depth for further operations

1

_a_pixelbytes[i] = LCD_GetBitsPerPixelEx(i) >> 3;

I

/I Set custom functions for several operations

1

LCD_SetDevFunc(i, LCD_DEVFUNC_COPYBUFFER, (void(*)(void))_lcd_buf_copy);
LCD_SetDevFunc(i, LCD_DEVFUNC_COPYRECT, (void(*)(void))_lcd_rect_copy);
LCD_SetDevFunc(i, LCD_DEVFUNC_FILLRECT, (void(*)(void))_lcd_rect_fill);

GUI_SetFuncAlphaBlending(_ipa_alpha_blend);
GUI_SetFuncGetpPalConvTable(_ipa_get_pal_conv_table);
GUI_SetFuncMixColorsBulk(_ipa_mix_colors_bulk);

33



o,

GigaDevice

AN212
GDemWin GD32H7xx R ¥ e

TOUCH_AD_RIGHT);

#if VerticalScreen ==
GUI_TOUCH_SetOrientation(GUI_SWAP_XY | GUI_MIRROR_X);

#endif

}

/

*

* LCD_X_DisplayDriver
*

* Purpose:

*  This function is called by the display driver for several purposes.

*  To support the according task the routine needs to be adapted to

*  the display controller. Please note that the commands marked with
*  ‘'optional’ are not cogently required and should only be adapted if

*  the display controller supports these features.

* Parameter:

*  LayerIindex - Index of layer to be configured

*  Cmd - Please refer to the details in the switch statement below
*  pData - Pointer to a LCD_X_DATA structure

*

* Return Value:

*  <-1-Error

* -1 - Command not handled
* 0 - Ok
*/

int LCD_X_DisplayDriver(unsigned Layerindex, unsigned Cmd, void *pData)
{

intr=0;

switch(Cmd) {
case LCD_X_INITCONTROLLER: {
1
/I Called during the initialization process in order to set up the display controller and put it
into operation.
1
_lcd_controller_init(Layerindex);

break;

case LCD_X_SETORG: {
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_a_xsize[LayerIndex] * _a_pixelbytes[LayerIndex];

case LCD_X_SHOWBUFFER: {

case LCD_X_SETLUTENTRY: {

of p

}

case LCD_X_ON:{

1

/I Required for setting the display origin which is passed in the 'xPos' and 'yPos' element of

Il
LCD_X_SETORG_INFO *p;

p = (LCD_X_SETORG_INFO *)pData;
TLI_LXFBADDR(_a_layer[Layerindex]) = _a_layeraddr[Layerindex] + p->yPos *

tli_reload_config(TLI_ REQUEST_RELOAD_EN);
break;

I

/I Required if multiple buffers are used. The ‘Index' element of p contains the buffer index.
1l
LCD_X_SHOWBUFFER_INFO *p;

p = (LCD_X_SHOWBUFFER_INFO *)pData;
_a_pendbuf[Layerindex] = p->Index;
break;

I

/I Required for setting a lookup table entry which is passed in the 'Pos' and 'Color' element

1
LCD_X_SETLUTENTRY_INFO *p;

p = (LCD_X_SETLUTENTRY_INFO *)pData;
_tli_layer_lut_entry_config(Layerindex, p->Color, p->Pos);

break;

1

/I Required if the display controller should support switching on and off
1

tli_enable();

break;
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case LCD_X_OFF:{
Il
/I Required if the display controller should support switching on and off
Il
tli_disable();
break;

case LCD_X_SETVIS: {
Il
/I Required for setting the layer visibility which is passed in the 'OnOff' element of pData
I
LCD_X_SETVIS_INFO *p;

p = (LCD_X_SETVIS_INFO *)pData;
ifENABLE == p->0nOff) {

tli_layer_enable(_a_layer[LayerIndex]);
}else {

tli_layer_disable(_a_layer[Layerindex]);

/* Reload shadow register */
tli_reload_config(TLI_REQUEST_RELOAD_EN);

break;

case LCD_X_SETPOS: {
1l

/I Required for setting the layer position which is passed in the 'xPos' and 'yPos' element of

pData
1
LCD_X_SETPOS_INFO *p;
p = (LCD_X_SETPOS_INFO *)pData;
_tli_layer_position_set(Layerindex, p->xPos, p->yPos);
break;
}

case LCD_X_SETSIZE: {
1
/I Required for setting the layer position which is passed in the 'xPos' and 'yPos' element of
pData
1
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LCD_X_SETSIZE_INFO *p;
int xPos, yPos;

GUI_GetLayerPosEx(Layerindex, &xPos, &yPos);
p = (LCD_X_SETSIZE_INFO *)pData;
_a_xsize[LayerIndex] = p->xSize;
_a_ysize[LayerIndex] = p->ySize;
_tli_layer_position_set(Layerindex, xPos, yPos);
break;

case LCD_X_SETALPHA: {
I
/I Required for setting the alpha value which is passed in the 'Alpha’ element of pData
I
LCD_X_SETALPHA_INFO *p;

p = (LCD_X_SETALPHA_INFO *)pData;
_tli_layer_alpha_config(Layerindex, p->Alpha);
break;

case LCD_X_SETCHROMAMODE: {
I
/I Required for setting the chroma mode which is passed in the ‘ChromaMode' element of
pData
1
LCD_X_SETCHROMAMODE_INFO *p;

p = (LCD_X_SETCHROMAMODE_INFO *)pData;
_tli_layer_color_key config(_a_layer[Layerindex], (p->ChromaMode != 0) ? ENABLE :
DISABLE);

break;

case LCD_X_SETCHROMA: {
1
/I Required for setting the chroma value which is passed in the 'ChromaMin' and
‘ChromaMax' element of pData
1
LCD_X_SETCHROMA_INFO *p;
U32 color;
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p = (LCD_X_SETCHROMA_INFO *)pData;
color = ((p->ChromaMin & OxFF0000) >> 16) | (p->ChromaMin & Ox00FF00) |
((p->ChromaMin & 0x0000FF) << 16);
TLI_LXCKEY(_a_layer[LayerIndex]) = color;
tli_reload_config(TLI_ REQUEST_RELOAD_EN);
break;
}
default:
r=-1,
}
returnr;
}
3.5. % GUIConf.c
GUIConf.c 3ff5E X 7 GUI TR AR/, AIAR S SEFr R F 3 5 L ACRE A BRI R AT H E
HAE
3.6. &% GUI_X_Touch_Analog.c
GUI_X_Touch_Analog.c S ff5€ X T HLFH BT B 75 2% 2] BJZ 1 X HiAl Y Sl AD {, wT 18 FHAH
N LUK IE R E IR [
3.7. & main.c

HTFHESAE cache, #T7F I-Cache 1 D-Cache.
SRIGHCE MPU, HAKELE W23 % 3-3. MPU A/ EFiR.
# 3-3. MPU R E

void mpu_config(void)

{

mpu_region_init_struct mpu_init_struct;

mpu_region_struct_para_init(&mpu_init_struct);

[* disable the MPU */
ARM_MPU_Disable();
ARM_MPU_SetRegion(0, 0);

/* configure the MPU attributes for Reserved, no access */
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*

mpu_init_struct.region_base_address = 0x0;

mpu_init_struct.region_size = MPU_REGION_SIZE_4GB;
mpu_init_struct.access_permission =MPU_AP_NO_ACCESS;
mpu_init_struct.access_bufferable = MPU_ACCESS_NON_BUFFERABLE;
mpu_init_struct.access_cacheable = MPU_ACCESS_NON_CACHEABLE;
mpu_init_struct.access_shareable = MPU_ACCESS_SHAREABLE;
mpu_init_struct.region_number = MPU_REGION_NUMBERQ;
mpu_init_struct.subregion_disable = 0x87;

mpu_init_struct.instruction_exec = MPU_INSTRUCTION_EXEC_NOT_PERMIT;
mpu_init_struct.tex_type =MPU_TEX_TYPEQ;

mpu_region_config(&mpu_init_struct);
mpu_region_enable();

/* configure the MPU attributes for AXI-SRAM and AXI-SRAMS Write through, no write allocate,

mpu_init_struct.region_base_address = 0x24000000;

mpu_init_struct.region_size =MPU_REGION_SIZE_1MB;
mpu_init_struct.access_permission =MPU_AP_FULL_ACCESS;
mpu_init_struct.access_bufferable = MPU_ACCESS_NON_BUFFERABLE;
mpu_init_struct.access_cacheable = MPU_ACCESS_CACHEABLE;
mpu_init_struct.access_shareable = MPU_ACCESS_NON_SHAREABLE;
mpu_init_struct.region_number = MPU_REGION_NUMBER1;
mpu_init_struct.subregion_disable = 0xO0;

mpu_init_struct.instruction_exec = MPU_INSTRUCTION_EXEC_ PERMIT;
mpu_init_struct.tex_type = MPU_TEX_TYPEQO;

mpu_region_config(&mpu_init_struct);

mpu_region_enable();

/* configure the MPU attributes for SDRAM Write through, no write allocate,*/
mpu_init_struct.region_base_address = 0xC0000000;

mpu_init_struct.region_size = MPU_REGION_SIZE 32MB;
mpu_init_struct.access_permission =MPU_AP_FULL_ACCESS;
mpu_init_struct.access_bufferable = MPU_ACCESS NON_BUFFERABLE;
mpu_init_struct.access_cacheable = MPU_ACCESS_CACHEABLE;
mpu_init_struct.access_shareable = MPU_ACCESS NON_SHAREABLE;
mpu_init_struct.region_number = MPU_REGION_NUMBERZ2;
mpu_init_struct.subregion_disable = 0x0;

mpu_init_struct.instruction_exec = MPU_INSTRUCTION_EXEC_NOT_PERMIT;
mpu_init_struct.tex_type = MPU_TEX _TYPEQO;

mpu_region_config(&mpu_init_struct);

mpu_region_enable();

/* enable the MPU */
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ARM_MPU_Enable(MPU_MODE_PRIV_DEFAULT);
}

B FORT ZAIG 1L SDRAM, LCD. filfliss, AARTTLAZ% #3-4. FIHHLCHT.
R 3-4. YIHAARES

int main(void)

rcu_periph_clock_enable(RCU_IPA);
[* configure the EXMC access mode */
exmc_synchronous_dynamic_ram_init(EXMC_SDRAM_DEVICEOQ);

/* configure touch panel port */

touch_panel_gpio_config();

/* initialize LCD */

lcd_init();

/* configure TLI and enable TLI interrupt */
tli_line_mark_set(0);

tli_interrupt_enable(TLI_INT_LM | TLI_INT_FE | TLI_INT_TE);
nvic_irq_enable(TLI_IRQn, 1, 0);
nvic_irq_enable(TLI_ER_IRQn, 1, 0);

B 5 H IS R ACHD, LS HAT MainTask GUI AF5%, BART LLZ% .,
BN REZEYIIE1L SDRAM, LCD. fil#54E, HiknA&% £ 3-5. GUI £45.

# 3-5. GUI fRF5

int main(void)

/* display test */

GUI_Init();
GUI_SetBkColor(GUI_LIGHTBLUE);
GUI_Clear();

MainTask();
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3.8.

£ gd32h7xx_it.c

7t Systick 1ms W ARG AL B, T2 4 emWin $R4EL 0Bk, TEZIM Systick F1 TLI & o i IR %5

FEF S N 26 3-6. RS FEFT - -
* 3-6. HWIREESF

extern __10 int32_t OS_TimeMS;
void SysTick_Handler(void)
{
static uint16_t count_time = 0O;
delay_decrement();
++0OS_TimeMS;
++count_time;
if (count_time == 10)
{
GUI_TOUCH_Exec();
count_time = 0;

void TLI_ER_IRQHandler(void)

{
if(SET == tli_interrupt_flag_get(TLI_INT_FLAG_FE)){
tli_interrupt_flag_clear(TLI_INT_FLAG_FE);
}
if(SET == tli_interrupt_flag_get(TLI_INT_FLAG_TE)){
tli_interrupt_flag_clear(TLI_INT_FLAG_TE);
}
}
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& 4-1. AppWizard 3283 R

AppWizard - PlayMode

Hello Gigadevice

¥ AppWizard THE it T, Mi¥2)E, FERAEFEUT I L, RARSCRIA4-2. TR
BRI BERIUR, JESTFRATLETE AppWizard AT T TE, SRS R imScrk, e
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Hello Gigadevice
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This
document, including any product of the Company described in this document (the “Product”), is owned by the Company
according to the laws of the People’s Republic of China and other applicable laws. The Company reserves all rights
under such laws and no Intellectual Property Rights are transferred (either wholly or partially) or licensed by the
Company (either expressly or impliedly) herein. The names and brands of third party referred thereto (if any) are the
property of their respective owner and referred to for identification purposes only.

To the maximum extent permitted by applicable law, the Company makes no representations or warranties of any
kind, express or implied, with regard to the merchantability and the fitness for a particular purpose of the Product, nor
does the Company assume any liability arising out of the application or use of any Product. Any information provided in
this document is provided only for reference purposes. It is the sole responsibility of the user of this document to
determine whether the Product is suitable and fit for its applications and products planned, and properly design, program,
and test the functionality and safety of its applications and products planned using the Product. The Product is designed,
developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and the
Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities,
atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments,
pollution control or hazardous substance management; (ii) life-support systems, other medical equipment or systems
(including life support equipment and surgical implants); (iii) automotive applications or environments, including but not
limited to applications for active and passive safety of automobiles (regardless of front market or aftermarket), for
example, EPS, braking, ADAS (camera/fusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS,
Domain, ESC, DCDC, e-clutch, advanced-lighting, etc.. Automobile herein means a vehicle propelled by a self-
contained motor, engine or the like, such as, without limitation, cars, trucks, motorcycles, electric cars, and other
transportation devices; and/or (iv) other uses where the failure of the device or the Product can reasonably be expected
to result in personal injury, death, or severe property or environmental damage (collectively "Unintended Uses").
Customers shall take any and all actions to ensure the Product meets the applicable laws and regulations. The Company
is not liable for, in whole or in part, and customers shall hereby release the Company as well as its suppliers and/or
distributors from, any claim, damage, or other liability arising from or related to all Unintended Uses of the Product.
Customers shall indemnify and hold the Company, and its officers, employees, subsidiaries, affiliates as well as its
suppliers and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims
for personal injury or death, arising from or related to any Unintended Uses of the Product.

Information in this document is provided solely in connection with the Product. The Company reserves the right to
make changes, corrections, modifications or improvements to this document and the Product described herein at any
time without notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from
future changes to them. Information in this document supersedes and replaces information previously supplied in any

prior versions of this document.

© 2025 GigaDevice Semiconductor Inc. — All rights reserved
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