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2. 18558

GT-GUI LCD 3.5 ~}'¥k s #bi4H 2 =il JF & ) GUI-LCD BRER AR B2 S 5o, #H 3.5
~SFEIRBE, P EERON 320%480, #5AL GT-HMI ik A2\ GUI-LCD JT & AR AT bR 35 a2 & ik A GUI %2 H.
RGE, WO N ILI9488 (s, S HF 8080 ity I JEAS A1 SPL B, JEH#A ml 7 F O, AEREF
AL A GT-HMI R A3 GUI R B4 0] SCRFmnl 4 2507, Bl s, 27 30 N #30 i
X FHEIRIC. BRI, BURASC. S, ARG A B T oRie A .

3. EAHE

No Items

1 LCD size

2 Number of Dots

3 Active Area

4 | Dimensional Outline (4% TP)

5 Number of Pixels

6 Pixel Pitch

7 Pixel Arrangement

8 Dlsplay Colors

9

10

11

12

13 Mb
14 White LED

15 2.9-34 A%
16 60 mA
17 8080/SPI

18 SPI/QSPI

19 -20- +70°C °C

-30- +80°C °C

=
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4. 0% X

\

R el

i FURARAF

Bl FE14m | Thekii
1 GND i ov
2 YD/TP_INT | 45 57 A 187
3 XL/TP_RST | filif5 5 A
4 XR/TP_SDA | fili45 57 ¥ i
5 YU/TP_SCL | filif5% 57 i)
6 TOUCH+3.3V | filt L7 L B (+3.3V)
7 GND B 0V .
8 NC 5
9 TE 7
10 DB7 s .4 DB7
11 DB6 s S 28k DB6
12 DB5 4 .2k DBS
13 DB4 i M2k DB4
14 DB3 i 28 DB3
15 DB2 BiE s 2k DB
16 DBI VG DB '
17 DBO0 iz @D B0
18 SDA I E VR 1T 5
19 NI (..
0 WR ‘ e RETS, HAHEEAF
)1 rs/scl . S5, HAURETEds; LABLH
AT
22 N 3%
23 s (G PN ST IR TR
H PR E . IM1=1/ IM2=1(SPI)
P 1 E : IM1=1/IM2=0(8080/8-bit)
R BELE (+3.3V)
TR CRiEEdE)
FRES i ov
RS (R ES)
FRES L OV
HOLD(103) | T J&& v #dis
V33 FEEG A EH (+3.3V)
33 CS# TR (i)
34 DO(IO1) TR CRER)
35 WP(I02) TR S R
36/37 BL A BRFEENIER (2.9-3.4V)
38/39 BL K NN i PAIY
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40 GND i ov
5.
5.1 RIS %
Item Symbol Value Unit Remark
Analog Power Supply
. VCI -0.3~+6
Voltage FRAUMHE HL LI
Digital I?,ov:?r Supply VDD
Voltage %7 HLJEH &
I/O Power Supply Voltage
vosgiigrms | 'OVC
5.2 B TR
Item Symbol Unit
Analog Supply Voltage v
DL H
Digital Supply Vol v
Hrr Y L
I/O Supply Voltage
1.8/2.8 33 \Y%
FETH
- Iovcce \Y%
- 0.2*JOVCC | V
0.8*I0VCC - - \Y%
VOL - - 0.2*IOVCC | V
GT-GUI LCD 3.5 ~|¥i dhAbiZe 59 W 3t 60 I
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5.3 HLTh#E
Item Symbol Min. Typ. Max. Unit
LED Current 6 HLift IB 120 - mA
LED Voltage 75)6HL & \%3 3.0 \Y
Power Consumption Lj#E| PBL - - W

5.4 W eR EAR DO %
Item Symbol Typ.
Full Mode 1E# 0 VCI -

MARZAE : VCI=2.8V , I0VCC=2.8V;
Interface IXZNZRAY. 4TENELE0E 7B

DC/DC converter is
& IC N &R e R AN I

Temperature: 25
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FUHRR

6 SLFSH
6.1 W AR 2Rt
Item Symbol | Condition | Min. | Typ. | Max. | Unit
Left oL - 45 -
Viewing ‘

Angle Range Right R CR=10 -
WA Top 0T -
Bottom 0B -

Response Time

Ton+Toff | 0 =® =0°

M) I8 s} ]
Contrast Ratio
CR
Xof b
Lumi nance =& L
Wx
White

Color
Chromaticity
(CIE1931) - 0.294 - -
AR ET:
e - 0.577 -
- 0.141 -
- 0.157 -
80 - - %
No Visible -
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6.2 MERSG

621 LCM MEAE

=90 - z A
{ 1200) wyu

.H.;ﬁ:"----i‘ﬁ;-— : —é—i\l

TFTLCD ,
MODULE vd G0

[T—

(/&/

Viewing angle is the angle at which the contrast ratio isg
horizontal or x axis and the vertical or y axi

LA AR X LLER T 10 I AL X 48
FRARIA z Bl E . D

O.TheNare determined for the
ich is nofmal to the LCD surface.

S AE O 3 LTRSS o

6.2.2 XNATTE]

100
a0

Optical

Response
“j ErLETEEYERE EEE EEE & EE

0

black to white (Falling time, Tf) for additional information. ([ i [H] /2 ¥ Ehzjt
AR CETHR A, ToMM RG] A6 CREERTE, T, DERBCEZER .
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6.2.3 XftLE (CR)

Contrast Ratio (CR) is defined mathematically as:

Surface Lumi nance with all white pixels

Contrast Ratio =

Surface Lumi nance with all black pixels

Surface lumi nance is the center point across the LCD surface 500mm from the surface

displaying white. (FR[HI 5% 2 IF B A WoR 48 R 10 500mm [0 s, BT 4
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7.

7.1 & TP #A K

TENE

0.6

2.3240.3

82.94+0.2

3.5

2
2

81. 540,
73.4440.1(A)

82.84+0,

320% (RGB) 480

6.11+0.5

33.16+0.5

0.30+0.03
FPC+PIxE

T HER

LEDA
T REzER
SN AN AN AN AN AN
LEDK:
=

GT-3 5FPC=0T
2023/07/18

o
z

DESCRIPTION

GND

YD/TP_INT

XL/TP_RST

XR/TP_SDA

YU/s/TP_SCL

TOUCH+3.3V

GND

o~ af & fwfrf—

NC

9 |TE

10 [DpB7

11 |DB6

12 |DBS

13 |DB4

26 |vCC

27 [DIKIO0)

28 |GND

29 |SCK

30 |GND

31 |HOLD¢IO3)

32 |v33

33 |Cs#

34 |pIKIOD

35 [wWP/c02)

TR A RAR

BAfTMm: FFHRERSE0.05, AVERF£0.1 | S | e
o 12000, VE=2. 873, 4V GT-GL320480T35 1
IC
2 3 4 5 7 | 8 9 10
~——

rHJ\

4
N

=

®
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7.2 7 TP #E4H &

p

e

| 4 [ 5 | 7 I 5 3
rdJ1|
» ho= | o
IEFLI e n
N =y PIN | DESCRIPTION
T_[GND
60+0. 2 2 |[YD/TP_INT
TP 1,2540. 1 3 |XL/TP_RST
00 4 |XR/TP_SDA
6l L2
48. 96 0,25%0, 1 — S |YUu/TP_SCL
48. 960, 1 (1) 4 T e
7 |GND
3.57:40.2 8 InC
i 3 [Tt
0 |DB7
11 |DB6
1 12 [0BS
5 13 |DB4
5 14 [DB3
M.UV .m 15 |pB2
. 16 |08l
o E o o 17 |DBO
X = q ¢ 18 [sDA
= i 4 ¥
H 320% (RGB) 480 4% EED
o9 3 o 20 [SCL/WR
[o2 o
. 21 |rs
22 |cs
23 |RESET
24 Ml
25 M2
26 |vCC
27 [piano
o 28 |GND
M.2.32:40.03 TP PINEEX 29 stk
I H et 30 |GND
Ll o \ Dﬂ Pin# 31 |AOLDAD3)
= <f | : 32 |v33
w 33 |csk
_H_ 2 34 |Doaon
; 35 |wP/02)
RIPIRIERF 3% |a
I 4 37 |A
¥=0, 340, 05 . B K
pi P 0.30+0.03 43 K
W, 6 20_[GND
g 20,60, 1 ] FPC+Pl%Ng P
=] — — Y,
P=0. 5% (40-1)=19. 5 (mm) FYINTROEL S RAT
PAAI: R H0.05, RERG 0.1 | D | i
—GL320480T35 . LAN
Weight QH Q HHH
L T 4 5 6 7 5 9 10

rHJ\

4
N

=

#®
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7.3 HFH TP 40 &

Weight

1.15+0.2

0,
L0402

82.9440.2

Y1

3.5

= %
73.4440. 1(A0)

Y2

X2
320% (RGB) 480

X1

A ST
Km\m.nns...-u;n}'\nu

P=0. 5% (40-1)=19. 5 (mm)

LEDA

LEDK

HOGHLER

.

If=120mA, Vf=2. 873, 4V

™~

//K

g

L

g

2

g

PRI

0.640.1

OO

X — R
3
N

A

5

1, 0940, 2
2

e,

i

81.540.2
82 . 8440.2

AT TTTTIIE

.

]

0.30+0.03 | 40.2719:40.2

FPC+PINE

PIN | DESCRIPTION

GND

YD/TP_INT

XL/TP_RST

XR/TP_SDA

TOUCH+3.3V

GND

NC

1
2
3
4
5 [yusTP_sCL
6
7
8
"

TE

10 |DB7

11 |DBe

12 [DBS

13 |DB4

14 |DB3

15 [DB2

16 [DB1

17 |DBO

18 |SDA

19 |RD

20 |SCLAWR

21 [RS

27 [DIKI00>

28 |GND

29 [SCK

30 |GND

31 |HOLDCIO3)

32 [v33

33 [Cs#

34 |podon

35 |wP/<102)

36 |A

37 |A

38 |K

39 |K

40 |GND

LR E R

s
2,

WIRING

YT

X2

M REEAARAT

Y2

PARTMM: R0, 05, AFERSE0.1

@

il

o DD —

X1

GT-GL320480T35

=]

LAN
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8 BRI ERL

8.1 8080 iFE1Z

8.1.1 5|4

R XMC 5 GT-GUI LCD 3.5 ~J'¥ it 8080 3

SR 5 2.

<4

K 2.1.2 A5 HThEE

FUATER DR EAA— ﬁo

na, &

R &R 8080 4

PE10 DB7
PE9 DB6
PE8 DB5
PE7 DB4
PD1 DB3
PDO DB2
PD15 DB1
PD14 DBO
PD6 SDA
PD4 RD
PD13|— [RS
PD5 ScCL
PD7 cs
PC7 RESET
GND IMO
GND IM1

AN

i A

vl/v/'

TFT BERFTETE

b -
D7 1I/O EEREDT
D6 11O HEREDG
D5 /0 HURAEEDS
D4 11O HEREEDA
D3 /0 HUEAEED3
D2 11O HiEEED2
D1 /0 HUEAEED1
DO 1/0 HEEEDO
RD = SeiEg
” s T HERRSER, L SaS%8. SPHERSCLE

ik
cs hi%k REEERE
RST REN KRR, SEmE, BREET,
WR 5 FO: SEEE SPI: H SHIESER, | Saosrs
IM1 IM1 IM1=0 #eEFH0, IM1=1 #EZEED
IM2 M2 IM2=0 #&FH0, IM2=1 EZEE0
K 2.1.2

BOEE IMI1 R IM2 5], RS F1 WR 5% S, XPUA 5] ILEE B 3

GT-GUT LCD 3.5 ~J ¥ rmAsi g
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8.1.2 8080 FH K

J5

1

2 " ,

= <" TOUCH-TRQ/XR S

1 S— TOUCH-RST/YD 80803 %lﬂlﬁ‘_ﬁ

5 — TOUCH-SDA/YU =

6 >—1 TOUCH-CLK/XL EE;

7 TOUCH+3V3 R1/ R2 OXx Bﬂ

g (] 1OVCC_1. 8V

i it (fEREE S ’)
[ e

o BE — | S RLAAA-
e e e oy
115 b |

RL < {oB1 !

17 1
118 DBO . m
JNER o e !
120
[ >>:§_; :
122 — [ 0y ;

, cs
e i_%ﬁr HEJME&E&H/%QEE :
L= - I[:":112 !
| S T ——— —?—- ¥ b T T I T e T O A, i -
rEE—F——- e
HE: DI (100) :

1 [29 -

| 5 <] ax :
(Y KT HOLD (103) |
Y mmmeEREs |
e e FREGRBEHPES !
'3 <_Ipocion) |
Lz BPUQ) e — e e e i
| o o | e e o e Gt o e -

3TAL] A

38 K .

39 K K

0 <]

40P-0.5

D

b
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R Rl A SR IR 7]

8.1.3 HERRE

MR, B, THE &
BT RAFNGE IR o

l

90 S RIERALTOS] B, %f
ALXMC, Hl4E SRS 65 & H2
H

5 o S AR RO BRI A \\%
ILI9488:t5 FIC

HIfEE RS, RIFERE, F
FE 5 BEIE Rl B

TR, & TES K
BIFRBAG (KL

WERBAIELION I, #IfE
FERI8080HT 7 5 H A 5 iy &
EeAN

B4 R R BT
ILI9488: JIC

HERI R %, B RBHIEH
il 5

Kl 2.1.4
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Bt T BAJGEABE IC A BEIE W Bon, xme S EAE D IR S 2.1.3, 8541 8080 S F &% 2.1.4.

8.1.4 XMC IEFhERF

PX60000000
0X60000000 | (1<<18)+1

command

lcd wr_command(uint8 t command)

uint8 t *) = command;

lcd wr _data(uint8 t

uint8_t *)

lcd xmc_init(

xmc_init();

delay ms(200);

delay ms(200);

)

delay ms(8600);

GT-GUT LCD 3.5~} ftkisH
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lcd_wr_command( ©x11);

delay ms(120);

lcd_wr_command( ©x36);
lcd_wr_data(oxeo);

lcd_wr_command(©x3A);
lcd _wr_data( ©x55);

lcd_wr_command( ©xB2);
lcd_wr_data(oxiF);
lcd_wr_data(oxiF);
lcd_wr_data(oxeo);
lcd _wr_data( 0x33);
lcd wr_data( 0x33);

lcd_wr_command( ©xB7);
lcd_wr_data(oex73);

lcd_wr_command( ©xBB);
lcd wr_data( Ox1E);

lcd_wr_command(©xCO);
lcd _wr_data( 0x2C);

lcd_wr_command(©xC2);
lcd wr_data( 0xe1);

lcd_wr_command(©xC3);
lcd_wr_data(oex13);

lcd_wr_command(©xC4);
lcd _wr_data(oex20);

lcd_wr_command( ©xC6);
lcd _wr_data( OxoF);

lcd_wr_command( ©xD@);
lcd _wr_data( 0xA4);

lcd_wr_data(@xAl);

lcd_wr_command(©xE®) ;
lcd_wr_data(oxFe);

GT-GUT LCD 3.5~} ftkisH
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lcd_wr_data(execC);
lcd_wr_data(ox15);
lcd_wr_data(oexe9);
lcd_wr_data(oexe9);

lcd_wr_data(oexe7);
lcd_wr_data(ox3B);
lcd _wr_data(ox44);
lcd_wr_data(oex50);
lcd_wr_data(oex36);
lcd _wr_data(oxil);
lcd_wr_data(ox10);
lcd_wr_data(ox2F);
lcd_wr_data(oex35);

lcd_wr_command(©xE1);

lcd_wr_data(oxFo);
lcd_wr_data(oex17);
lcd_wr_data(ox1A);
lcd_wr_data(execC);
lcd_wr_data(oxeB);
lcd_wr_data(oex25);
lcd_wr_data(ox3A);
lcd_wr_data(oex43);
lcd_wr_data(ox4F);
lcd_wr_data(oex19);
lcd_wr_data(ex15);
lcd_wr_data(ox16);
lcd_wr_data(oex30);
lcd_wr_data(ex37);

lcd_wr_command( ©xe9);

lcd_wr_data(0x07);
lcd_wr_data(ox07);
lcd_wr_data(oxe3);

lcd_wr_command(©xE7);

lcd_wr_data(ox10);

lcd_wr_command(©x21);

lcd_wr_command(©x29);

lcd_clear(WHITE);
LCD_BL_LOW;
}

GT-GUT LCD 3.5~} ftkisH
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xstart
ystart
xend
yend

lcd_setblock(uintl6_t xs, uintl6_t ys, uintl6_t xe, uintl6_t ye)

lcd_wr_command(©x2a);
lcd_wr_data(xs >> 8);
lcd_wr_data(xs);
lcd_wr_data(xe >> 8);
lcd _wr_data(xe);

lcd_wr_command(©x2b);

lcd_wr_command(©x2c);

}

lcd_drawpoint(uintlé_t x, uintl6_t y, uintl6_t color)

{
lcd_setblock(x, y, X, y);

lcd wr_data(color >> 8);
lcd wr_data(color);

}

GT-GUT LCD 3.5~} ftkisH
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void lcd_clear(uintl6_t color)

{
uint32_t i;

lcd _setblock(o, @, 320, 480);

for(i = @; i < 320*480; i++)
{

lcd wr_data(color >> 8);

lcd _wr_data(color);

}
}

@brief
@param address
@param
@param
@param
@param

@retval

void lcd_display_image(uint32_t address,uintl6_t x,uintl16_t y,uintl16_t w,uint16_t h)
{

uint8 t *dz_buff = buffer_write;
uint32_t len = w * h << 1,i = 0;
lcd_setblock(x,y,w-1,h-1);
spiflash_read(dz_buff,address,len);
for(i=0; i<len; i++)

{

lcd_wr_data(dz_buff[i]);

¥

¥

const u8 ch[72] ={

©x00,0x00,0x00,0x00,0x88,0x00,0x00,0xFC,0x06,0x44,0xCB, OXFF,
Ox7E,0xC8,0x0C,0x64,0xC8,0x0C,0x64,0xC8,0x0C,0x64,0xD2,0x4C,
Ox64,0xD3,0xEC,0x64,0xE2,0x4C,0x64,0xD2,0x4C,0x64,0xD2,0x4C,
Ox64,0xCA,0x4C,0x64,0xCA,0x4C,0x7C,0xCB, 0XCC, 0x64,0XCA,0x4C,
Ox64,0xFA,0x0C,0x40,0xD0,0x0C, 0x00,0xCO,0x0C, 0x00,0xCA,0x0C,

0x00,0xCe,0x0C,0x00,0xCa,0x7C,0x00,0xC0,0%x18,0%x00,0x80,0x10,

}s
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show_ch(ul6é x,ul6 y,ul6 w,ul6 h)

i,j,k,n;

temp;

lcd_setblock(x, y,x+w-1,y+h-1);
for( j = 057 < ((W+7)>> 3);j++)
{

for( i = 0;1i < h; i++)

{

temp = ch[n++];

for(k = 0;k < 8;k++)

{

if(((temp << k)& 0x80) ==

{

lcd wr_data(exff);
Lcd_wr_data(exff);

lcd_wr_data(exe);
lcd_wr_data(exe);
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@brief
@param none

@retval

void lcd_port_8080_init(void)

{

gpio_init type gpio_init_struct = {0};
crm_periph_clock_enable(CRM_GPIOA PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOC_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOD_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOE_PERIPH_CLOCK, TRUE);

gpio_init_struct.gpio_pins = GPIO PINS 13 | GPIO PINS 5 | GPIO PINS_ 7 |GPIO _PINS 4;
gpio_init_struct.gpio_mode = GPIO_MODE_OUTPUT;

gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;

gpio_init_struct.gpio pull = GPIO PULL_UP;

gpio_init_struct.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER;
gpio_init(GPIOD, &gpio_init struct);

gpio_bits_set(GPIOD,GPIO PINS 4|GPIO_PINS 5);

gpio_init_struct.gpio pins = GPIO_PINS © | GPIO PINS 1 | GPIO _PINS 14 | GPIO_PINS_15;
gpio_init_struct.gpio _mode = GPIO_MODE_OUTPUT;

gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;

gpio_init struct.gpio pull = GPIO PULL_NONE;

gpio_init_struct.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER;

gpio_init(GPIOD, &gpio_init struct);

gpio_init_struct.gpio _pins = GPIO_PINS 7 | GPIO_PINS 8 | GPIO _PINS 9 | GPIO_PINS 10;
gpio_init_struct.gpio_mode = GPIO_MODE_OUTPUT;

gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;

gpio_init_ struct.gpio pull = GPIO PULL_NONE;

gpio_init_struct.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER;
gpio_init(GPIOE, &gpio_init struct);

gpio_init_struct.gpio_pins = GPIO PINS 7;

gpio_init_struct.gpio _mode = GPIO_MODE_OUTPUT;
gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;
gpio_init_struct.gpio pull = GPIO PULL_UP;
gpio_init_struct.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER;
gpio_init(GPIOC, &gpio_init struct);
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/* 1lc

gpio_init_struct.gpio_pins = GPIO PINS 6;

gpio_init_struct.gpio _mode = GPIO_MODE_OUTPUT;
gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;
gpio_init_struct.gpio pull = GPIO PULL_UP;
gpio_init_struct.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER;
gpio_init(GPIOA, &gpio_init struct);

LCD_BL_HIGH;

}

@brief
@param dat
@retval

void SendData(unsigned char dat)
{

if((dat&0x01)==0x01) LCD_DO HIGH;
else LCD_DO LOW,;

if( (dat&0x02)==0x02) LCD_D1 HIGH;
else LCD_D1 LOW;
if((dat&0x04)==0x04) LCD_D2 HIGH;
else LCD_D2 LOW,;

if( (dat&oxe8)==0x08 ) LCD D3 HIGH;
else LCD_D3 LOW,;
if((dat&0x10)==0x10) LCD_D4 HIGH;
else LCD_D4 LOW,;

if( (dat&Ox20)==0x20 ) LCD D5 HIGH;
else LCD_D5 LOW,;

if( (dat&0x40)==0x40) LCD_D6_ HIGH;
else LCD_D6 LOW,;

if( (dat&0Ox80)==0x80) LCD_D7_HIGH;
else LCD_D7_ LOW;

@brief
@param i

@retval

void WriteComm(unsigned int i)

{
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SendData(i);
5/ /WR RISy BT S A RE

3

WriteData(

lcd 8080 init(

{
lcd_port_8086_init();//¥I4:1k 8086 31 j

WriteComm( ©x11);
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8.2.4 SPI K5

dat
SendDataSPI(

g

for(i=0; i<8; i++)

{

)

if( (dat&ox80)!=0 ){
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command

WriteComm(

WriteData(

lcd_soft_init(

lcd_port_init(); //5IH#I4R1L

delay ms(1);
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delay ms(10);

delay ms(120);

WriteComm(©x36);
WriteData(0x00);

WriteComm(©x3A);
WriteData(0x05);

WriteComm(©xB2);
WriteData(0xecC);
WriteData(0xeC);
WriteData(0x00);
WriteData(0x33);
WriteData(0x33);

WriteComm(©xB7);
WriteData(0x35);

WriteComm(©xBB);
WriteData(0x19);

WriteComm(OxCO);
WriteData(0x2C);

WriteComm(©xC2);
WriteData(0x01);

WriteComm(OxC3);
WriteData(0x12);

WriteComm(OxC4);
WriteData(0x20);

WriteComm(0OxC6);
WriteData(Ox0OF);

WriteComm(©xDO);
WriteData(OxA4);
WriteData(OxAl);

WriteComm(©OXE®);
WriteData(0xDO);
WriteData(0x04);
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WriteData(@xeD);
WriteData(0x11);
WriteData(0x13);
WriteData(0x2B);
WriteData(Ox3F);
WriteData(0x54);
WriteData(0x4C);
WriteData(0x18);
WriteData(0xeD);
WriteData(0x0B);
WriteData(Ox1F);
WriteData(0x23);

WriteComm(©OxE1l);
WriteData(0xDO);
WriteData(0x04);
WriteData(0xecC);
WriteData(0x11);
WriteData(0x13);
WriteData(0x2C);
WriteData(Ox3F);
WriteData(0x44);
WriteData(0x51);
WriteData(Ox2F);
WriteData(Ox1F);
WriteData(Ox1F);
WriteData(0x20);
WriteData(0x23);

WriteComm(0x21);

WriteComm(0x11);
delay ms(120);

WriteComm(0©x29);
DispColor( )5
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9.1.3 SPI IFhEF

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 t read addr, uint32 t length)

0);
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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FLASH_CS_HIGH();
}

@brief
@param erase_addr
@retval

void spiflash_sector_erase(uint32_t erase_addr)

{

spiflash_write_enable();

spiflash_write_enable();

spiflash_wait_busy();

FLASH_CS_LOW();

spi_byte write(0x20);

spi_byte write((uint8_t)((erase_addr) >> 16));
spi_byte write((uint8_t)((erase_addr) >> 8));
spi_byte write((uint8_ t)erase_addr);
FLASH_CS_HIGH();

spiflash_wait_busy();

}

@brief

@param pbuffer
@param length
@retval

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

{

while(length--)

{

while(spi_i2s flag get(SPI1, SPI _I2S TDBE FLAG) == RESET);
spi_i2s_data_transmit(SPI1, 0xa5);//BfEH & n]
while(spi_i2s flag get(SPI1, SPI _I2S RDBF_FLAG) == RESET);
*pbuffer = spi_ i2s data_receive(SPI1);

pbuffer++;

}

}

@param none
@retval

uintl6_t spiflash_read_id(void)
{
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uintlé_t wreceivedata = 9;

OF
spi_byte write(0x90);

spi_byte _write(0x00);
spi_byte_write(0x00);
spi_byte_write(0x00);
wreceivedata |= spi_byte read() << 8;
wreceivedata |= spi_byte read();

OF

return wreceivedata;

}

9.2 QSPI #fE

9.2.1 5|HINH

K 3.2.3 B EES R iEEKE, 100~103 & QSPI %i¥ i , QSRR IULE 3 %4, W
bt 38 SPI R «

PG6 CS(QSPI_NSS)

PF9 DO(QSPI_101)

PF7 WP(QSPI_102)

PF6 HOLD(QSPI_I03)

PF10 CLK(QSPI_SCK)

PE8 DI(QSPI_I00)

\ K323
9.2.2 QSPI I @

gspi_cmd_type esmt32m_cmd_config;

gspi_write_enable(

{

esmt32m_cmd_wren_config(&esmt32m_cmd_config);

gspi_cmd_operation_kick( , &esmt32m_cmd_config);
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while(qspi_flag_get(QSPI1, QSPI_CMDSTS_FLAG) == RESET);
gspi_flag clear(QSPI1, QSPI_CMDSTS_FLAG);

}

@brief
@param qgspi_cmd_struct
@retval

void esmt32m_cmd_rdsr_config(qspi_cmd_type *qspi_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 © 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 gqspi_busy check(void)

esmt32m_cmd_rdsr_config(&esmt32m_cmd_config);
gspi_cmd_operation_kick(QSPI1, &esmt32m_cmd_config);

while(qspi_flag get(QSPI1, QSPI_CMDSTS_FLAG) == RESET);
gspi_flag clear(QSPI1, QSPI_CMDSTS_FLAG);

}while(QSPI1->rsts & (1 << QSPI_BUSY_OFFSET 9));
}

@brief
@param qgspi_cmd_struct
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@param addr

@retval

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;
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;
FALSE;

TRUE;

gspi_cmd_struct->data_counter =

gspi_cmd_struct->read status_enable =
gspi_cmd_struct->write _data_enable =

}

@brief

@param pbuff
@param Addr
@param rlen

void GT_QSPI_Read(u8* pbuff,u32 Addr,ul6 rlen)

{
ulé len = 90, i = 0;
gqspi_cmd_type gspi_cmd_struct;

gspi_cmd_struct.
gqspi_cmd_struct.
gspi_cmd_struct.
gqspi_cmd_struct.
gqspi_cmd_struct.
gspi_cmd_struct.
gqspi_cmd_struct.
gspi_cmd_struct.
gqspi_cmd_struct.
gqspi_cmd_struct.
gspi_cmd_struct.
gqspi_cmd_struct.

pe_mode_enable = FALSE;

pe_mode_operate_code = 0;

OXEB;

instruction_length = QSPI_CMD_INSLEN_ 1 BYTE;
((Addr<<8) & OxFFFFFF@Q) | OxFF;
address_length = QSPI_CMD_ADRLEN_ 4 BYTE;

data_counter =

instruction_code =

address_code =

rlen;
second_dummy cycle num = 0;
operation_mode = QSPI_OPERATE_MODE_ 144;
read_status_config = QSPI_RSTSC _HW_AUTO;
FALSE;

FALSE;

read_status_enable =
write data_enable =

gspi_cmd_operation_kick(QSPI1, &qspi_cmd_struct);

do
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) == RESET);

*pbuff++ = gqspi_byte_read(
}

rlen-=1en;

) == RESET){}
);

sec_addr

gspi_erase(uint32_t sec_addr)

{

gspi_write_enable();

esmt32m_cmd_erase_config(&esmt32m_cmd_config, sec_addr);
gspi_cmd_operation_kick( , &esmt32m_cmd_config);

) == RESET);
);

gspi_cmd_struct
addr
counter

esmt32m_cmd_write config(qspi_cmd_type *qspi_cmd_struct, uint32_t addr,
counter)

{
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gspi_cmd_struct->pe_mode_enable = FALSE;

gspi_cmd_struct->pe_mode_operate_code
gspi_cmd_struct->instruction_code = 0x32;
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 qspi_data_write(uint32_t addr, uint32_t total_len, uint8_ t*

{
uint32 t i, len = total len;

do{

gspi_write_enable();

if(total_len >= FLASH_PAGE_PROGRAM_SIZE){
len = FLASH PAGE_PROGRAM SIZE;

esmt32m_cmd_write_config(&esmt32m_cmd_config, addr, len);
gqspi_cmd_operation_kick(QSPI1, &esmt32m_cmd_config);

for(i = @0; i < len; ++i){

while(qspi_flag_get(QSPI1, QSPI_TXFIFORDY_FLAG) == RESET);
qspi_byte_write(QSPI1, *buf++);

}

total len -= len;

while(qspi_flag get(QSPI1, QSPI_CMDSTS_FLAG) == RESET);
gspi_flag clear(QSPI1, QSPI_CMDSTS_FLAG);
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gspi_busy check();

}while(total len);
}
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FT6336U
FT6336U
FT6336U
FT6336U
FT6336U
FT6336U

FT6336U
FT6336U
struct

uint8 t status;
} tp_point;

typedef struct

{

uintlé_t chiplD;

tp _point point;

bool (*read point)(void);
bool (*update)(void);

} tp_dev_t;

static tp dev_t* tp_dev_ft6336u = NULL;
extern tp_dev_t tp dev;

ft6336u

ft6336u_write_reg(uintlé t reg, uint8 t *buf , uint32_t len)

{
uint32 t i ;
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IIC Start();

IIC_Send Byte( FT6336U << 1);
if(IIC_Wait_Ack()){

goto ret_fail;

}

IIC_Send_Byte( reg & OxFF);
if(IIC_Wait_Ack()){
goto ret_fail;

if(IIC_Wait_Ack()){
goto ret_fail;

ft6336u_read_reg(uintl6e_t reg, uint8_ t *buf , uint32_t len)
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IIC_Send Byte( FT6336U << 1);
if(IIC_Wait_Ack()){

goto ret_fail;

¥

IIC_Send_Byte( reg & OxFF);
if(IIC_Wait_Ack()){
goto ret_fail;

}
IIC_Stop();

IIC Start();

IIC_Send Byte((FT6336U << 1)
if(IIC_Wait_ Ack()){

;1 < len-1 ; i++){
IIC_Read Byte(1);

IIC_Read_Byte(0);

ft6336u_read point(

{
uint8_t temp[4];
uintl6_t x = OxFFFF, y = OXFFFF ;

== tp_dev_ft6336u){
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ft6336u_read_reg( FT6336U Pos XH, &temp[@] , 4);

x=(uint16 t)((temp[0©]&0Ox0OF)<<8) |temp[1];
y=(uint16_t)((temp[2]&0Ox0OF)<<8)|temp[3];

tp _dev_ft6336u->point.status = temp[@] >> 6 ;
tp_dev_ft6336u->point.x = x + FT6336U X OFFSET;
tp _dev_ft6336u->point.y = y + FT6336U Y OFFSET;

it FT6336U LOGD EN
printf("touch: x=%d y = %d status = %d\n" , tp_dev_ft6336u->point.x , tp_dev_ft6336u->point.y ,

tp_dev_ft6336u->point.status);
ttendif

return true;

}
@brief ft6336u
static bool ft6336u_read chipID(void)
{
uint8 t chip_id[2] = {0};
if(NULL == tp_dev_ft6336u){
return false;
}
ft6336u_read_reg( FT6336U Chip ID, &chip_id[@] , 2);
tp_dev ft6336u->chipID = chip_id[1] << 8 | chip_id[@];
it FT6336U LOGD EN
printf("touch id : @x%X\n" , tp_dev_ft6336u->chipID);

ttendif

return true;

}

@brief ft6336u
@param dev

void ft6336u_init(tp dev_t *dev)
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dev->read point = ft6336u_read point;
tp_dev_ft6336u = dev;

ft6336u_read _chipID();
¥

@brief ft6336u

void touch_init(void)

{

gpio_init type gpio_init_struct;
exint_init_type exint_init_struct;

crm_periph clock enable(TOUCH RST GPIO CRM CLK, TRUE);

crm_periph_clock_enable(CRM_SCFG_PERIPH_CLOCK, TRUE);
crm_periph clock enable(TOUCH IRQ GPIO CRM CLK, TRUE);

scfg_exint_line_config(TOUCH_IRQ GPIO, TOUCH_IRQ_PIN);
exint_default_para_init(&exint_init_struct);
exint_init_struct.line_enable = TRUE;
exint_init_struct.line_mode = EXINT_LINE_INTERRUPUT;
exint_init_struct.line_select TOUCH_TIRQ _EXINT_LINE;
exint_init_ struct.line polarity = EXINT_TRIGGER_FALLING_EDGE;
exint_init(&exint_init_struct);

nvic_priority_group_config(NVIC_PRIORITY_GROUP_4);
nvic_irq_enable(TOUCH_IRQ EXINT_IRQn, 1, 0);

gpio_default_para_init(&gpio_init_struct);

gpio_init_ struct.gpio pins = TOUCH RST PIN ;

gpio_init_ struct.gpio mode = GPIO MODE_OUTPUT;

gpio_init_ struct.gpio out_type = GPIO OUTPUT_PUSH PULL;

gpio_init struct.gpio pull = GPIO PULL_UP;

gpio_init_ struct.gpio drive_strength = GPIO DRIVE STRENGTH_STRONGER;
gpio_init(TOUCH_RST_GPIO, &gpio_init_struct);

IIC Init();
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(1);
delay ms(5);

(0);

delay ms(5);

(1);
delay ms(100);

ft6336u_init(&tp_dev);
¥

{
if(exint_flag_get( ) != RESET)
{
if( I= tp_dev.read_point){
tp_dev.read_point();

}
exint_flag clear(
}
}
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, len;

// &)\ o7 ik
ReadAddr += *(data_write + 2) << 8; YA VAN A: iK: 5
ReadAddr += *(data_write + 3); / A&\ AL b ki

spiflash_read(data_read,ReadAddr,len read);

return 1;

}

void flush cb(struct gt disp drv_s * drv, gt area st * area, gt color_t * color) {
gt size t x=area->Xx,y=area->y;

uintle_t w = area->w,h = area->h;

int i=0;

lcd _setblock(x,y,x+w-1,y+h-1);
for(i=0;i<w*h;i++)
{
lcd wr_data(color->full>>8);
lcd wr_data(color->full&oxff);

color++;

}

}

void read cb(struct _gt indev_drv_s * indev_drv, gt indev_data st * data) {
if ('touch_status) {

data->state = GT_INDEV_STATE RELEASED;

return;

}

touch_status = 0;

data->point.x = tp_dev.point.x;

X
data->point.y = tp_dev.point.y;
= GT_INDEV_STATE_PRESSED;

data->state
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