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2. 18558

GT-GUI LCD 7 ~}¥ S 2H 2 =il T & ) GUI-LCD 28R AR RS S, HH 7~
BoRBE, HEE N 800%480, #AC GT-HMI ik A3\ GUI-LCD ﬁ?fd)ﬁT PR A R i A GUI A2 B R
4, KBl BN ILI6122+1L15960, 4% RGB565/888, 444 A Ml 7 0 i, AN B R BEfic & GT-HMI
AR GUI R EM A RSB RV FE, Fland e, fr7 3¢ B3, #3C, . PHHEIRSC,
AR FIRAASC 05, R B & fFRIEBEH

3R

No Items

1 | LCD size

2 | Resolution

3 | Active Area

4 | Dimensional Outline (4% TP)

5 | Number of Pixels

6 | Cell gap

7 | Pixel arrangement

8 | Dot pitch

9 | View direction (Ggay inversig

10 | Weight

11 | display driver

12 | touch IC

13 | GUIIC

14 White LED

15 | Screen bac 8.4-10.2 A%
16 170-200 mA
17 RGB

18 SPI/QSPI

19 -20- +70°C °C

-30- +80°C °C
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4.0 E X
Pin ON Symbol Function
1 WP(02) Write Protect Input(Data Input Output2)
2 DO(IO1) Sata Output Input(Data Input Outputl)
3 CS# Flash select &
4 3V3 Powet Supply y¢
5 HOLD(03) Hold Input(Data Input Output3) v
6 GND Power ground
7 CLK Serial clock Inputye ‘
8 GND Power ground
9 DI(I00) Data Input(Data Input O
10 CSX NC
11 SCL NC
12 SDA NC
13 GND Power ground
14 DITHB Dithering function.
15 VCOM
16 STBYB

Sample clock.

Power ground

Red data
Red data
Red data
Red data
Red data
31 R5 Red data
32 R6 Red data
33 R7 Red data
34 GO Green data
35 Gl Green data

GT-GUT LCD 7.0 ~J ¥ s 2

=



PEYIFE G AT RO

36 G2 Green data

37 G3 Green data

38 G4 Green data

39 G5 Green data

40 G6 Green data

41 G7 Green data

42 BO Blue data

43 Bl Blue data

44 B2 Blue data

45 B3 Blue data

46 B4 Blue data

47 B5 Blue data ‘
48 B6 Blue data

49 B7 Blue data

50 HSYNC Horizontal Sync Input ‘
51 VSYNC Vertical Sync Input N
52 DE Data Input Enablg

53 MODE DE/SYNC mode t

54 VDD Power fog al Cir8

55 VCOM ommo

56 GND 3 d

57 >, MO ).

58

59 Anode).
60 Minal 1(Anode).
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5. R

5.1 RERSH
Values
Item Symbol Unit Remark
Min. Max.

DVbp -0.3 5.0 Vv

AVpp 6.5 13.5 V

Power voltage VeH -0.3 40.0 Y

VaL -20.0 0.3 V

Ven-VaL - 40.0 Vv

Operation Temperature Top -20 70 i

Storage Temperature Tsr -30 80 i B
LED Reverse Voltage VR - 1.2 V E?QC; eLED
LED Forward Current IF - 25 mA | Each LED

va of hroduct are not allowed to be exceeded at any times.
ea te maximum ratings exceeded, the characteristics of the
me Case, the module may be permanently destroyed. [ifi B} £ A~
FRBGE IS 1A AT L0 e KBUE A AR AR ) g
A RE 2B 7K AHBR o

OmA VR &0 5799 & 20 mA

Note 1: The absolute maxi
Should a module be us
module may not beze

FOVFRR IS AN i
IR, B
Note 2: V,
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5.2 IRz TFT ¥ SR

Values
Item Symbol Unit Remark
Min. Typ. Max.
DVop 3.0 3.3 3.6 V Note 2
AVpp 10.2 10.4 10.6 V
Power voltage
Vey 15.3 16.0 16.7 V X
Ve -7.7 -7.0 -6.3 V
Input signal voltage Veom 3.6 3.8 4.0 V
Input logic high voltage Vi 0.7 DVop - DVop V
Note 3
Input logic low voltage Vi 0 - 0.3 DVpp V
Note 1: Be sure to apply DVDD and VGL to
VGH.#i{#4:7E LCD LR DVDD j
Note 2: DVDD setting should 1gn¢ ote 3) of customer’s system board.
DVDD % & N 5% it N
Note 3: DCLK,HS,VS,RESET, B7,MODE,DITHB.
Values
Symbol Unit Remark
s Min. | Typ. | Max.
lon - 0.2 1.0 mA Ve =16.0V
leL - 0.2 1.0 mA VgL = -7.0V
Current for Driver
IDVpp - 4.0 10 mA DVpp =3.3V
IAVpp - 20 50 mA AVpp =10.4V

GT-GUT LCD 7.0 ~}3k smfeize % 11 50k 58 W
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5.3 LA
Values
Item Symbol Unit Remark
Min. Typ. Max.
Voltage for LED backlight Vi 8.4 9.3 10.2 V Note 1
Current for LED backlight I 170 180 200 mA
LED life time - 20,000 - - Hr Note 2

Note 1: The LED Supply Voltage is defined by the number of LED at
LED HiJ5 B F Ta=25°CAHll IL =180mA ALy LED #(5& &

Note 2: The “LED life time” is defined as the module brightness
Ta=25°C and IL =180mA. The LED lifetime could be decreased j
“LED Z & SUNAE Ta=25°CHI IL =180mA I},

IL /T 180 mA, LED Zir il LAREA .

tness at
180mA.
%o MR TAE

a
o LEDA
3 ki A A kY ¥ ¥
N bl ¥ ¥ b ¥ ¥
3 b y ¥ N kY ¥ ¥
> LEDK

LB:359P=27LEDs
[F=180mA, VF=8. 4V '10. 2V

O
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6.1 W B e Rtk
Ta=25°C, DVDD=3.3V «@
ltem Symbol Condition in V.?.;";,es Max Unit | Remark
®=180°
6L (9 o'clock) 60 70
Viewing angle Or @®=0°(3 o’clock) 60 70 - degre Note 4
(CR2 10) ®=90° e
O (12 o'clock) 40 50
&=270°
Re;::;cglsﬁ Et.::ne TrT - 25 50 msec Note 3
Contrast ratio CR 400 500 - - Note 4
Rx 0.31 Eote 2
ote 5
Ry Typ 0.33 Typ+ Note 6
Gx Normal -0.03| TBD 0.03
Color Gy f=h=0° TBD
chromaticity Bx TBD
By TBD
VWx TBD
Wy TBD
Luminance L 200 250 cd/m? Note 6
Uniformity 4Bp 70 75 %
GT-GUT LCD 7.0 ~|if fibige % 13 5T 3t 58 I
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6.2 MERSG

6.2.1LCM ILFE A B K&
Note 1: Definition of viewing angle range # 1 Ji | 1] 7€ o

Mormal line
B==0°

G=00"
12 o'clock direction

[
#
&

iﬂnf%, P
Vi Seayy,
$=180° | / $=0° ‘
// L 7 Active Area // '

!
!
i

®=270°
b o'clock direction

. r 30 minutes operation, the optical
(Viewing angle is measured by ELDIM-EZ
detector TOPCON BM-5A, other items are

The optical characteristics
properties are measured at the

TEMR AL BB O 2 vE R . (LA
YR 2E TOPCON BM-5A &, HAthIi H X H

Normal line
B=p=0"
Photo detector ‘
$=00"
500mm 12 o’clock direction

®=180° -

©=270°,~
6 o'clock direction

#
=
il
P2
u
00
=
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6.2.2 X NI [E]

The response time is defined as the LCD optical switching time interval between “White” state and
“ Black” state. Rise time (TON) is the time between photo detector output intensity changed from 90% to
10%. And fall time (TOFF) is the time between photo detector output intensity changed 10% to 90%.
e JS2 B[] 58 SR 1 ARZS A B ARAS Z 18] 1) LCD S6Y) bt (Al [A)R% . E T [E] (TONGNE T8 6 AR
D284 H 2R N 90% 2840 B 10% 2 [AI IS [B] . P& 1] (TOFF) =248t PRl 25 % th 10%7%
A2 90% 2 [a] st Ta] o

( White (TFT DFFP Black (TFT ON) White (TFT 0;@ P

5
254 100% o
33 | 91%
5%
O @D
o =
@ —_— Y N (N
G?E 10% \
E EE Dﬂfﬂ = ! |'I— - |
il - Torr
0 Rz

6.2.3 XTELE (CR)

Contrast Ratio (CR) is defi

point across the LCD surface 500mm from the surface with all pixels

2 VA s 23R T 500mm (PG, IR REA RN N A B D

SRS 3510 SRV w5 2 0 TR AR LY g8
Note 4: All input terminals LCD panel must be ground while measuring
the center area of the panel. 7E U & [ Ak F FH o ETAR S, BT A #i N
St VR T AR A 20T M
Note 5: Definition of Luminance Uniformity % 3514 1) & X
Active area is divided into 9 measuring areas (Refer to Fig. 4-4 ).Every

GT-GUT LCD 7.0 ~F¥i Sitsis %015 7k 58 1L
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measuring point is placed at the center of each measuring area. i3/ [X 4554 9 /N &
Xk (WK 4-4). BAIE AT R I X Aot

. . . _ Bm.ln
Luminance  Uniformity (Yu) =

Bmax
W Active area length H----- Active area width
Bmax: FrEMENMNEMRATE.  Bmin:  Fra NS0 &N &/ \‘ﬁbg 3
L
W = -
= L/6 L/3 L/3
= - =3 E
I | 3
|
T (D
2
=

=l O O

W/3

g O @

|
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LOD_R2

LRI
LCT_RO

LCD_CLEK

0 L L O 0 0 L L e P

=
L

SHLR
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8.1 G TP B E
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9 FRIEERL

9.1 BR5MEIZ% Bk

9.1.1 £/~ 5F 1E £ BE IR HE %

S 7S J I R R

L3
4, Tul_1. 5A_DCR="35mohm

D10
SYs+sv [ Y —BEEOHS < Jix
S 12 RY3740/B1T3269 | e
S e & . . . , :
- = AVDD
T =< 2 LT <]
& ,|@ 1|8 iz =
al®e o=@ E =
217 22 By Lx M = 1= 8
vour ERRER
LCD_BL dloy  mhH S 2o VOUT=02(1+R142/R143)
) digy SoATE Coan M
S35
D5 = =
BAV9Y = 9, 1‘\-'
1 R128 330R 03
LX D e 3 JVV\I = 1= ; b3 YGL
c1751 (104 9 13 = S 1
50723 =T = % —T=
sl ol A 2| =
= L L=
50123
R139 330R i .
o | 7 Wl T o e
cirrl o4 3 1= o = 1E
1 o i B e
BAVSD _ = e
D2 N Z| olS e
2= o= - 2 =
> = 21V
AVDD . .

C

GT-GUT LCD 7.0 ~J ¥ s 2

#
S
=
P2
u
00
=



RYlEEFFEERA A

9.1.2 BB E X HIEHEE

6 FELY L

-
X
7

L2

q l 10uH_1. 5A_DCR=:35mohm
iz (B D3 —
L fW‘\ M D\Lh[]-
t‘; ug - uz2 INGE19
SYS+5V == Elvpp X L
LCD_BLB—\/\/\/‘ AN j EN OVP (-3 N
R155 RI64 GND  FB > " 4
MK | B e | AP3032 g i
P = % =1 - z Z > e
_ s VF=96V F=360mA [T [T __i_i _E Z S 2
GND Ay
—_ _GND____ | —
9.1.3 B/~ VOCM HLi#% \ O\
27 BEVCOMEE, 1%
02
9014 i
AVDD VCOM
s
C\g 4 } —
~ =
§ S
o) =
(Eon]
= ~ g |3
1 =
2 3
10K
VR1
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9.2 RGB #E{E

9.2.1 5|HINH

TR MCU 5 GT-GUI LCD 7~k shisH RGB i@ 32 1 5] s 7 R L & 2.1.1: RGB8S8S
T2 7 7 4 FH f) B2 e 42 7 Ko

PD9 BKL
PD1 RESET
PB2 VSYNC
PM8 HSYNC
PM11 DEN
PBS CLK
PB1 DBO
PB11 DB1
PB13 DB2
PB15 DB3
PA2 DB4
PAS DB5
PA10 DB6
MCU  pa1t DB7 LCD
PA12 DGO
PA13 DG1
PA14 DG2
PA1S5 DG3
PCO DG4
PC1 DG5
PC2 DG6
PC3 DG7
PC4 DRO
PC5 DR1
PC8 DR2
PCO DR3
PC10 DR4
PC11 DR5
PC12 DR6&6
‘ PC13 DR7
®° . U\
H5 ET Ih 88
BKL iy BEEIEH
RESET =11 2EEMSIH, EEFEEEAENEE
| VSYNC EERE FERSEA
HSYNC I FREE WFEEE N
DEN F8E SHE(FREESE
CLK B ipE= =
; DBO-DB7 FHES || SREREIRESE
DG0O-DG7 FHES IR SRGEIIEEEE
DRO-DRY ZHES || SR BENEE=E
K 2.1.2

B 2.1.2 A% 5 TR A 4H .

G
N
N
b=
H
(€]
0o
p=i
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9.2.2 HERME

i HIAE A R e AR A

9.2.3 RGB3888

_bsp_led _gpio_config(

uint32 t1i;

GPIO_Init(

GPIO_SetBit(

GPIO _Init(

GPIO_ClIrBit(

for(i=0; 1< 1000000; it++)
GPIO_SetBit(

for(i=0; 1< 1000000; it++)

\

HERIERM, BE, &%
FAG AT AR5 B
e IEH

WILH AN B FISRAMEY,
SDRAM

WIGEA LRGBS I i
[K1105] 4l

WItaAE FE FmeuILCDEE
filds, HIEIRBIRCBSF

=W ill) s
GESRAMjZSDRAMEPiE?E

P, & Bt SR
BETS IE

5L S IRA R
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PORT Init(LCD B0 PORT, LCD B0 PIN, LCD B0 SEL, 0);
PORT Init(LCD Bl PORT, LCD Bl PIN,LCD Bl SEL,0);
PORT Init(LCD B2 PORT, LCD B2 PIN, LCD B2 SEL, 0);
PORT Init(LCD B3 PORT, LCD B3 PIN, LCD B3 SEL, 0);
PORT Init(LCD B4 PORT, LCD B4 PIN, LCD B4 SEL, 0);
PORT Init(LCD B5 PORT, LCD B5 PIN, LCD B5 SEL, 0);
PORT Init(LCD B6 PORT, LCD B6 PIN, LCD B6 SEL,0);
PORT Init(LCD B7 PORT, LCD B7 PIN, LCD B7 SEL,0);
PORT Init(LCD GO PORT, LCD GO PIN, LCD GO SEL, 0);
PORT Init(LCD Gl PORT,LCD Gl PIN,LCD Gl SEL, 0);
PORT Init(LCD G2 PORT, LCD G2 PIN, LCD G2 SEL, 0);
PORT Init(LCD G3 PORT,LCD G3 PIN, LCD G3 SEL, 0);
PORT Init(LCD G4 PORT,LCD G4 PIN, LCD G4 SEL, 0);
PORT Init(LCD G5 PORT, LCD G5 PIN, LCD G5 SEL, 0);
PORT Init(LCD G6 PORT, LCD G6 PIN, LCD G6 SEL, 0);
PORT Init(LCD G7 PORT, LCD G7 PIN, LCD G7 SEL, 0);
PORT Init(LCD RO PORT, LCD RO PIN, LCD RO SEL,0);
PORT Init(LCD R1 PORT, LCD RI PIN,LCD Rl SEL,0);
PORT Init(LCD R2 PORT, LCD R2 PIN, LCD R2 SEL, 0);
PORT Init(LCD R3 PORT, LCD R3 PIN, LCD R3 SEL, 0);
PORT Init(LCD R4 PORT, LCD R4 PIN, LCD R4 SEL,0);
PORT Init(LCD R5 PORT, LCD R5 PIN,LCD R5 SEL,0);
PORT Init(LCD R6 PORT, LCD R6 PIN,LCD R6 SEL,0);
PORT Init(LCD R7 PORT, LCD R7 PIN, LCD R7 SEL,0);

PORT Init(LCD VSYNC PORT, LCD VSYNC PIN, LCD VSYNC SEL, 0);
PORT Init(LCD HSYNC PORT, LCD HSYNC PIN, LCD HSYNC SEL, 0);
PORT Init(LCD DEN PORT ,LCD DEN PIN ,LCD DEN SEL ,0);
PORT Init(LCD DCLK PORT,LCD DCLK PIN,LCD DCLK SEL, 0);

}

#Hdefine LCD BUF UT uint32 t

#define LCD_WIDTH (800)

#define LCD_HEIGTH (480)

#define LCD_ClkDiv 4)

#define LCD Format (LCD_FMT RGBS888)
(40)
(40)

_ (13)

Hdefine LCD Vbp (29)

fdefine LCD HsyncWidth (48)

fdefine LCD VsyncWidth (48)

LCD _BUF _UT * LCD_Buffer=(LCD BUF UT *)SDRAMM BASE;

GT-GUT LCD 7.0 ~}¥i fAis
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_led init_ sturct(){
LCD_InitStructure LCD_initStruct;

LCD _initStruct.CIlkDiv =

LCD _initStruct.Format =

LCD _initStruct.HnPixel =

LCD _initStruct.VnPixel =

LCD_initStruct.Hfp =

LCD_initStruct.Hbp =

LCD_initStruct.Vip =

LCD_initStruct.Vbp =
LCD_initStruct.HsyncWidth = ;
LCD_initStruct.VsyncWidth = ;
LCD_initStruct.DataSource = (uint32 t) LCD_Buffer;
LCD_initStruct.Background = 0x0;

LCD initStruct.SampleEdge =
LCD_initStruct.IntEOTEn = 1;

LCD_Init( , &LCD _initStruct);

bsp_lcd rgb_init(
_MemorylInit();
_bsp_lcd gpio_config();

_led init_sturct();
LCD_Start( );

y
color

lcd_draw_point(uintl6_t x, uintl6_ty, uint32 t color)

_LCD_Buffer[y * + x] = color;
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10.1.3 SPI IRZh 2P

uint8 t spi_byte write(uint8 t data)

uint8_t brxbuff;

spi_i2s_dma_transmitter enable( , FALSE);
spi_i2s_dma_receiver_enable( , FALSE);
spi_i2s_data_transmit( , data);

while(spi_i2s flag get( , ) == RESET);
brxbuff = spi_i2s data_receive( );

while(spi_i2s_flag get( , ) != RESET);

return brxbuff;

uint8 t spi_byte read(

{

return (spi_byte write(

pbuffer
read_addr
length

spiflash_read(uint8 t *pbuffer, uint32 tread addr, uint32 t length)

0s
spi_byte write(0x03);
spi_byte write((uint8 t)((read_addr) >> 16));
spi_byte write((uint8 t)((read _addr) >> 8));
spi_byte write((uint8 t)read addr);

spi_bytes read(pbuffer, length);
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erase_addr

spiflash_sector erase(uint32 t erase addr)

erase_addr *=
spiflash_write enable();
spiflash wait busy();
0s
spi_byte write( );
spi_byte write((uint8 t)((erase_addr) >> 16));
spi_byte write((uint8 t)((erase_addr) >> 8));
spi_byte write((uint8 t)erase addr);
03
spiflash wait busy();

pbuffer
length

spi_bytes read(uint8 t *pbuffer, uint32 t length)

while(length--)

{
while(spi_i2s flag get(SPI1, SPI 12S TDBE FLAG) == RESET);
spi_i2s_data_transmit(SPI1, Oxa5);/[ff = 18 & 7]
while(spi_i2s flag get(SPI1, SPI 12S RDBF FLAG) == RESET);
*pbuffer = spi_i2s data receive(SPIl);
pbuffer++;

uintl 6t spiflash read id(

¢
it

uintl6_t wreceivedata = 0;
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05
spi_byte write(0x90);

)
spi_byte write(0x00);
)

spi_byte write(0x00);
spi_byte write(0x00);
wreceivedata |= spi_byte read() << §;
wreceivedata |= spi_byte read();
0s

return wreceivedata;

\

10.2 QSPI if#fE

10.2.1 3|4

K] 3.2.3 B PR FridERER], 100~103 /& QSPI #i#E 4k, 1 i 3 fEtr, W
bb %38 SPI R,

PG6 CS(QSPI_NSS)

PF9 DO(QSPI_IO1)

PF7 WP(QSPI_I02)

PF6 HOLD(QSPI_IO3)

PF10 CLK(QSPI_SCK)

PF8 DI(QSPI_I00)
323

10.2.2 QSPI IX 35}

gspi_cmd_type esmt32m_cmd config;

none

qspi_write enable(

esmt32m_cmd wren config(&esmt32m_cmd config);

gspi_cmd_operation_kick( , &esmt32m_cmd config);

while(gspi_flag get( , == RESET);
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gspi_flag clear(QSPI1, QSPI CMDSTS FLAG);

@brief
(@param qspi_cmd_struct

(@retval

void esmt32m_cmd rdsr_config(gspi_cmd type *qgspi_cmd_struct)

gspi_cmd_struct->pe _mode enable = FALSE;
gspi_cmd_struct->pe _mode operate code = 0;
gspi_cmd_struct->instruction_code = 0x05;
gspi_cmd_struct->instruction length = QSPI CMD INSLEN 1 BYTE;
gspi_cmd_struct->address _code = 0;
gspi_cmd_struct->address_length = QSPI CMD_ADRLEN 0 BYTE;
gspi_cmd_struct->data_counter = 0;
gspi_cmd_struct->second dummy cycle num = 0;
gspi_cmd_struct->operation_mode = QSPI OPERATE MODE 111;
gspi_cmd_struct->read status_config = QSPI RSTSC SW_ONCE;
gspi_cmd_struct->read_status_enable = TRUE;
gspi_cmd_struct->write data enable = FALSE;

(@brief
(@param none

(@retval

void gspi_busy check(void)

esmt32m_cmd _rdsr_config(&esmt32m_cmd config);
gspi_cmd_operation_kick(QSPI1, &esmt32m cmd config);

while(gspi_flag get(QSPI1, QSPI CMDSTS FLAG) == RESET);
gspi_flag clear(QSPI1, QSPI CMDSTS FLAG);
ywhile(QSPI1->rsts & (1 << QSPI BUSY_ OFFSET 0));
@brief
(@param qspi_cmd_struct

(@param addr

(@retval
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void esmt32m_cmd_erase config(qspi_cmd type *qspi_cmd struct, uint32 t addr)

gspi_cmd_struct->pe _mode enable = FALSE;
gspi_cmd_struct->pe _mode operate code = 0;
gspi_cmd_struct->instruction code = 0x20;
gspi_cmd_struct->instruction length = QSPI CMD INSLEN 1 BYTE;
gspi_cmd_struct->address code = addr;
gspi_cmd_struct->address_length = QSPI CMD_ADRLEN 3 BYTE;
gspi_cmd_struct->data_counter = 0;
gspi_cmd_struct->second dummy cycle num = 0;
gspi_cmd_struct->operation_mode = QSPI OPERATE MODE 111;
gspi_cmd_struct->read status config = QSPI RSTSC HW_ AUTO;
gspi_cmd_struct->read status enable = FALSE;
gspi_cmd_struct->write data_enable = TRUE;

(@brief

(@param pbuff

(@param Addr

(@param rlen

void GT_QSPI _Read(u8* pbuff,u32 Addr,ul6 rlen)

¢
it

ul6len=0,1=0;
gspi_cmd type gspi_cmd_struct;

gspi_cmd_struct.pe mode enable = FALSE;
gspi_cmd_struct.pe_mode operate code = 0;
gspi_cmd_struct.instruction _code = 0x0B;
gspi_cmd_struct.instruction length = QSPI CMD INSLEN 1 BYTE;
gspi_cmd_struct.address_code = ((Addr<<8) & OxFFFFFF00) | OxFF;
gspi_cmd_struct.address length = QSPI CMD ADRLEN 4 BYTE;
gspi_cmd_struct.data counter = rlen;
gspi_cmd_struct.second dummy cycle num = 0;
gspi_cmd_struct.operation mode = QSPI OPERATE MODE 144;
gspi_cmd_struct.read status config = QSPI RSTSC HW AUTO;
gspi_cmd_struct.read status enable = FALSE,;

gspi_cmd_struct.write data_enable = FALSE;

gspi_cmd operation_kick(QSPI1, &qgspi_cmd_struct);

do

{
if(rlen>=128)
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len=128;
else

len=rlen;

while(gspi_flag get( ) == RESET);
for(i=0; i < len; i++)

¢
it

*pbuff++ = qspi_byte read(

}

rlen-=len;
ywhile(rlen);

while(gspi_flag get( ) ==RESET){}
qgspi_flag clear( ;

gspi_erase(uint32 tsec addr)
gspi_write_enable();
esmt32m_cmd_erase config(&esmt32m_cmd config, sec_addr);
gspi_cmd operation_kick( , &esmt32m_cmd config);
while(gspi_flag get( ) == RESET);

qgspi_flag clear(

gspi_busy_check();

gspi_cmd_struct
addr

counter

esmt32m_cmd_write _config(qspi_cmd type *qspi_cmd_struct, uint32 t addr, uint32 t counter)
gspi_cmd_struct->pe _mode enable = FALSE;

gspi_cmd_struct->pe _mode operate code = 0;
gspi_cmd_struct->instruction_code = 0x32;
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gspi_cmd_struct->instruction length = QSPI CMD INSLEN 1 BYTE;
gspi_cmd_struct->address _code = addr;
gspi_cmd_struct->address_length = QSPI CMD_ADRLEN 3 BYTE;

gspi_cmd_struct->data_counter = counter;

gspi_cmd_struct->second dummy cycle num = 0;
gspi_cmd_struct->operation_mode = QSPI OPERATE MODE 114;
gspi_cmd_struct->read_status config = QSPI RSTSC HW_ AUTO;
gspi_cmd_struct->read status enable = FALSE;
gspi_cmd_struct->write data_enable = TRUE;

@brief

(@param addr
@param total len
@param buf:

(@retval

void gspi_data write(uint32 t addr, uint32 t total len, uint8 t* buf)

¢
it

uint32 ti, len = total len;

do{
qspi_write_enable();
if(total len >= FLASH PAGE PROGRAM_SIZE){
len=FLASH PAGE PROGRAM SIZE;
}else{
len = total len;

}

esmt32m_cmd_write _config(&esmt32m_cmd config, addr, len);

gspi_cmd_operation_kick(QSPI1, &esmt32m cmd config);

for(i=0; i < len; ++1){
while(gspi_flag_get(QSPI1, QSPI TXFIFORDY FLAG) == RESET);
qspi_byte write(QSPI1, *buf++);

}

total len -= len;
addr += len;

while(gspi_flag get(QSPI1, QSPI CMDSTS FLAG) == RESET);
qspi_flag clear(QSPI1, QSPI CMDSTS FLAG);

qspi_busy_check();

ywhile(total len);
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SFC(Serial Flash Controller)d 47 Flash 4% il &%, ] A FH I 42 fil] 28 BEAT G zh LASRIBUSE PRIK) 3 U S

SFC_Init(SFC InitStructure * initStruct)
->CLKEN1 |= (1 << )s
*(( uint32_t *)((uint32_t )&SFC->CFG + Ox3F4)) = 7;

->CFG &= ~( |

->CFG |= (initStruct->ClkDiv << ) |
(initStruct->Width_ Read <<
(initStruct->Width_PageProgram <<

->CFG |= (1 << Nk
->CMDAHB &= ~( |
->CMDAHB |= (initStruct->Cmd_Read <<
(initStruct->Cmd_PageProgram <<
->CFG &= ~(1 << );

SSTIM &= ~(
->TIM |= ((CyclesPerUs / 10) <<

(255 <«

bsp_sfc_config(uint8_ t width)

SFC_InitStructure SFC_initStruct;

PORT_Init(
PORT_Init(
PORT_Init(
PORT_Init(
PORT_Init(
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=

PORT_Init(

switch(width)

{

case 1:

default:
SFC_initStruct
SFC_initStruct
SFC_initStruct
SFC_initStruct
SFC_initStruct
break;

case 2:
SFC_initStruct
SFC_initStruct
SFC_initStruct
SFC_initStruct
SFC_initStruct
break;

case 4:
SFC_initStruct
SFC_initStruct
SFC_initStruct
SFC_initStruct
SFC_initStruct
break;

.ClkDiv =

.Cmd_Read = 0x03;
.Width_Read =
.Cmd_PageProgram = 0x02;
.Width_PageProgram =

.ClkDiv =

.Cmd_Read = OxBBj;
.Width_Read =
.Cmd_PageProgram = 0x02;
.Width_PageProgram =

.ClkDiv =

.Cmd_Read = OxEB;
.Width_Read =
.Cmd_PageProgram = 0x32;
.Width_PageProgram =

SFC_Init(&SFC_initStruct);
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SFC_Write(uint32_ t addr, uint32_t buff[], uint32_t cnt)

->CFG |= (1 <« );
for( i=09; i< cnt; i++)
*(( *) (0x70000000+addr+i*4)) = buff[i];

while( ->SR & O,
->CFG &= ~

SFC_Read(uint32_t addr, uint32_t buff[], uint32_t cnt)

for( i=9; i< cnt; i++)
buff[i] = *(( *) (0x70000000+addr+i*4));

SFC_Erase(uint32 t addr, uint8 t wait)

SFC_EraseEx(addr, , wait);
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SFC_EraseEx(uint32 t addr, uint8 t cmd, uint8 t wait)
uint8 t type = (addr == OXFFFFFFFF) ? 5 : 7,
->ADDR = addr;
->CFG &= ~
->CFG |= (1 <«
(1 <<
(type <<
->CMD = cmd;
->G0 = 1;
for( i = 0; i < CyclesPerUs; i++) O,

->CFG &= ~

if(wait)
while(SFC_FlashBusy()) O

SFC_QuadSwitch(uint8 t on)

uintl6_t reg = (SFC_ReadStatusReg(
(SFC_ReadStatusReg(

if(on)
reg |= (1 <<
else

reg &=~(1 <<

SFC_WriteStatusReg(
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0X8040
0X8047
0X80FF
0X8140

0X814E
0X8150
0X8158
0X8160
0X8168
0X8170

uint8 t GT911_WR_Reg(uintl6_t reg, uint8 t * buf, uint8 t len)

uint32 ti;
uint8 _t ack;

ack =12C_Start( ) ( <<1)]0, 1);
if (ack == 0)

goto wr_fail;
ack =12C_Write( ,reg>> 8, 1);

if (ack == 0)

goto wr_fail;
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ack =12C_Write( , reg & 0XFF, 1);
if (ack == 0)

goto wr_fail;

for (i=0;1<len; i++) {
ack = 12C_Write( , buf[i], 1);
if (ack == 0)

goto wr_fail;

12C_Stop( , 1);

return 0;

wr_fail:
12C_Stop(

return 1;

uint8 t GT911_RD_Reg(uintl6_treg, uint8 t * buf, uint8 t len)

uint8 ti;

uint8 _t ack;

ack = 12C_Start( <<1)|0, 1)
if (ack ==0) {
goto rd_fail;

It
i)

ack =12C_Write(
if (ack ==0) {
goto rd_fail;

It
i)

ack =12C_Write( , reg & O0XFF, 1);
if (ack ==0) {
goto rd_fail;

It
i)

swm_delay ms(5);

ack = 12C_Start(  ( <D|1,1)
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if (ack ==0) {
goto rd_fail;

It
i)

for 1=0;1<len- 1; i++) {
buffi] = [2C_Read( , 1, 1);

It
i)

buffi] = [2C_Read( ,0,1);

12C_Stop( , 1);

return 0;

rd_fail:
12C_Stop( , 1);

return 1;

GT911 Soft Reset(

uint8 t buf[1];
buf[0] = 0x01;
GT911_WR_ Reg(

GT911 Reset Sequence(uint8 t ucAddr)

switch (ucAddr) {
case 0xBA:
05
0;
swm_delay ms(30);
05
0;
swm_delay ms(30);
0;
swm_delay ms(30);
0;
break;

case 0x28:
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0;
0s
swm_delay ms(30);
0;
0s
swm_delay ms(30);
0s
swm_delay ms(30);
0s
break;
default:

0s
0s

swm_delay ms(30);
0s
0s

swm_delay ms(30);
0s

swm_delay ms(30);
0s

break;

uint8 t GT911 Init(

uint8 t temp[4]; uintl6_ti=0;
[2C_InitStructure 12C _initStruct;

PORT _Init( ,
>PULLU |= (1 <<
>OPEND |= (1 <<
PORT _Init( :

>PULLU |= (1 <<
—>OPEND |= (1 <<

[2C initStruct.Master = 1;

[2C _initStruct. Addr10b = 0;

[2C _initStruct.MstClk = 100000;
[2C _initStruct. TXEmptylEn = 0;
[2C _initStruct. RXNotEmptylEn = 0;
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12C _Init( , &12C initStruct);
12C_Open( );

GPIO_Init(

GPIO_Init(

GPIO_ClIrBit(

swm_delay ms(10);

GPIO_SetBit(

swm_delay ms(10);

temp[0] = 0x02;

GT911 WR Reg( , temp, 1);
swm_delay ms(100);

GT911 Reset Sequence(0xBA);
GT911 RD_ Reg( , temp, 4);
if (stremp(( *)temp, "911") == 0)
{
temp[0] = 0X02;
GT911_WR_Reg(
GT911 RD Reg(
swm_delay ms(10);
temp[0] = 0X00;
GT911_WR_ Reg(

return 0;

return 1;

uint8 t GT911_Scan(uint8 t mode)

uint8 t buf[4];

uint8 ti=0, res = 0;
uint8 t temp, temp_sta;
uint8 t cnt = 0;

uint8 t status = 0;

uint8 tret reset = 0;

if (GT911_RD_Reg( , &status, 1)) {
ret reset = 1;

goto reset_Ib;
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if (TP_Dev.status &
switch (status) {
case 0x00: {
res = 1;
goto ret_Ib;

}

case Oxff: {
res = 0;
TP Dev.status = 0x00;

goto ret_Ib;

}

default:

break;

It
i)

cnt = status & 0XO0f;

if (status & 0X80 && cnt < 6) {
temp = 0;

if (GT911_WR_Reg(
ret reset = 1;

goto reset_lb;

It
i)

if (lent) {
goto ret_lb;

It
i)

temp = 0XFF << cnt;
temp_sta = TP Dev.status;
TP_Dev.status = (~temp) |

TP Dev.x[4] =TP_Dev.x[0];
TP Dev.y[4] =TP_Dev.y[0];
for (i=0;1<5;i++) {
if (TP_Dev.status & (1 <<1)) {

, &temp, 1)) {

if (GT911 RD Reg(GT911 TPX TBLIi], buf, 4)) {

ret reset=1;
goto reset_Ib;

}

TP_Dev.x[i] = ((uint16_t)(buf[1] & 0XO0F) << 8) + buf[0];
TP_Dev.y[i] = ((uint16_t)(buf[3] & 0XO0F) << 8) + buf[2];
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It
i)

res=1;
if (TP_Dev.x[0] < && TP _Dev.y[0] <
goto ret_lb;

if (ent> 1) {
TP Dev.x[0] = TP_Dev.x[1];
TP Dev.y[0] = TP_Dev.y[1];
} else {
TP Dev.x[0] = TP_Dev.x[4];
TP Dev.y[0] = TP_Dev.y[4];
status = 0X80;

TP Dev.status = temp_sta;

It
i)

ret Ib:
if ((status & 0X8F) == 0X80)
{

if (TP_Dev.status &

¢
it

TP_Dev.status &= ~(1 << 7);
} else {

TP_Dev.x[0] = Oxffff;

TP_Dev.y[0] = Oxffff;

TP Dev.status &= 0XEOQ;

It
i)

return res;

reset 1b:
if (ret_reset) {
GTI911 Soft Reset();

It
i)

return res;
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[ Use Custom File
Read/Only Memory Areas - Read/Write Memory Areas —
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P E, SCRF flashy SD Ri2HL, flush_cb &Ml BF R #3% 11, read_cb A2 fii# F3RFEIT, read cb_btn
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while(1)

gt tick inc(1);
gt task handler();
delay ms(1);

K 11.13
i 5e b ERAE AT o — NMEEEBAE £ B IE R Bon, B RAIEFIER A flush
5 IEW.
1 (R ARG IE % 6 F 9 AR IE 3 i, %1 GT-HMI-Engine awaﬁw‘

12.5 O R

uint32 tspi_wr(uint8 t * data_write, uint32 tlen_ write, uint8 t * data read, uint32 tlen read)

ReadAddr;
addr, len;
uint8_t cnt = 0;
uint32 tx,j=0;

ReadAddr = *(data_write + 1) << 16;
ReadAddr += *(data_write + 2) << §;
ReadAddr += *(data_write + 3);

cnt = ReadAddr % 4;
if (cnt==0) {
addr = ReadAddr;

}

else {
addr = ReadAddr - cnt;

len = len_read + cnt;
if (len % 4 1= 0) {
len =len + 4 - (len % 4);

memcepy(( *)0x80368000, ( *)(0x70000000 + addr), len);
memcpy(data_read, ( *)(0x80368000 + cnt), len_read);

return 1;

_flush_cb( _gt disp_drv_s *drv, gt area st * area, gt color t * color) {

GT-GUT LCD 7.0 ~}¥i fAis
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uint32 tx =0, y, j=0;

uint32 tindx =

uintl6 t 7color;

uintl6 _t * p=& LCD_Buffer[(area->y) * + (area->Xx)|;

uintl6_t step = - area->w;

if (area->w == )
memcpy(p, color, area->w * area->h * 2);
else
for (y = 0; y < area->h; y++) {
memcpy(p, color, area->w * 2);
p += (step + area->w);

color += (area->w);

read_cb( _gt indev drv_s * indev_drv, gt indev_data st * data) {
if (!GT911_Scan(0)) {
data->state = GT INDEV_STATE RELEASED;

return;

data->point.x = TP_Dev.x[0];
data->point.y = TP_Dev.y[0];
data->state = GT INDEV_STATE PRESSED;

7E: read cb_btn £ RREL,

U

\ ]
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