1.28inch LCD Module

kB Waveshare Wiki
PHEEE: Sin. #ER

15488
[ == K e q
FEania g
A mIREMEIR. STM32, arduinofiliz
| mram

s T{EEBE: 3.3V/5V  (IBIRIEHEBEE
fZEBE—3, SWESHFEEILE

Aty
=IE) (https://www.waveshare.net/shop/1.28inch-LCD-
= BEEEO: SPI Module.htm)
n FEAL: IPS ThgEmE
» ISR GCIAO01 =
n R 240(H)RGB x 240(V) '_\I 12835+
n B RRY: ©32.4mm i
» f&E&EA/: 0135 (H) x0.135 (V) mm ﬁ
= FRRY:40.4%37.5(mm) ®37.5(mm) 3 240x240
| maezimg -

O (/wiki/%E5%88%86%E7%B1%BB:SP1%E6%8E%A5%ES5%8F%A3)

P RTEE

ERNEIRAIAHER, GEA8PINHIZIER, 1555 NRYS IR
{EFRRIZHRFETEEPH2.0 8PINEM, FEXIMRLATRBIEZ

WEIRERZS IR KR

LCD Raspberry Pi
BCM28354%%5 Board¥p#E5 |HIFS

VCC 3.3V 3.3V
GND GND GND

DIN MOSI 19
CLK SCLK 23

CS CEO 24

DC 25 22




RST 27 13
BL 18 12

1.28inch LCD fEAAYEPH2.0 8PIN#EO, XIR EARISERENER LRIT]: (BIREES IHIENRISE
¥, BHERERGEESE, ISR E. )

(/wiki/%E6%96%87%E4%BB%B6:1.28-%E6%A0%91%E8%8E%93%E6%B4%BE.jpg)

STM3 2t {HHiElE

ARG RETSTM32F103RBT6RY, FRAERIERSUEEXIMAISTM32F103RBTORI5 (R, 2R
BRERIERERr, BIRLiRS R

STM32F103ZETi&E#E5 | R X ER

LCD STM32
VCC 3.3V
GND GND
DIN PA7
CLK PA5
CS PB6
DC PA8
RST PA9
BL PC7




LA TEAAHIXNUCLEO-F103RBFFA#R (https://www.waveshare.net/shop/XNUCLEO-F103RB.ht
m) A, EREAITE:

i 3 H
| =R T AT 0% TY e

b — I T A W _1-.'1| [
-1y Ll i ll-l;:-:::iuirﬁl

T w o W = e B
.ﬁ LS amn s e oEE e
|_|‘_j o N Y oaEE [ S

: W m g [:H"l'!'h]
r PEYL Tl =

""_5-313’ mbed m

scL0s |

ARM Cortex-MO/M3/M4 ="

DIN

Lb LG I

]
=

*!‘!!‘!!’.!!‘..".’?“'

AT
1%

—e——— (LK
e =
DC

—e—— ST

EN e &
CAI 1Y ;:.am + BL
8 e pii?

(/wiki/%E6%96%87%E4%BB%B6:1.28-STM32,jpg)

Arduinoff{thi&EsE

Arduino UNOIEEES |BIX R X R

LCD UNO
VCC 5V
GND GND
DIN D11
CLK D13
CS D10
DC D7
RST D8
BL D9

EREIN T (RERTK) :



" — L
—— DN
—e— CLK
25,
DC
RST
—e—— BL

(/wiki/%E6%96%87%E4%BB%B6:1.28-Aduino.jpg)

| LoD metsses

ARELCDFERANABIRENSEIGCIA0T, DHERII240RGBx240 dots , HEEE129600=FTHIGRAM,
£12/16/18RIEUREREMCURE, BIRGB444, RGB565, RGB666=FfEifatks, Xth 2% ANIRGBIE
=

NFAZLHILCDIEHIESTS, &I EEEHENEEAR, BEEHE080H 7O, =4SP, Mk

SPIEEEAT. HLCDERILSPIBEREN, XFERTLIAKRITEGPION, RNBERE LSRR,

» ATRERRVIMKEHIIMSERR T, FEEEMIRE, B—Rd 2RSS —MEERE? EAHRE
ARFRIE?



» HSTUHRETLIEFEAME— PN ESTHESEERE 7 — AR, FMNREXITATERER
RNE, HUENGERFRMEEER 7, mE LREFLCDAZHZILL.

| mminin

DYy Dé D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3I D2 D1 DO

@ 000002000 DE

Pixel n

Look-up table for 65k color data mapping (16 bits to 18 bits)
| i 18 bits;, '
[ | i i

R1|G1|(B1|R2|G2|B2 |R3|G3|B3

Frame memory

(/wiki/%E6%96%87%E4%BB%B6:0.96inch Icd module spi.png)

it SEFRNSPHMYARRMSZ: BTFRAFTEER, WMEMMILEENNEIESHT TSR, %2R
f&i¥Datasheet Page 105,

RESXHE, &R FEEHME, BEBRTET;

CSXAMILEIE, (XREZCSHMEBER, SR EHERE.

D/CXAi FRIEHR/mS1EHI5 1/, 2DC = 0iE#m<, HDC = 1SR

SDASEHRYEHE, BIRGBEURE,

SCLASPIiE(ShIH.

XFSPliEEMmsS, HEERERHITFRY, BIETEL. (CPHA) SRITHR4E(CPOLMES:
CPHARSRRE SR TRILSIFREESR — P R 2B M Ik iaduEmeRE, HCPHA =0, &
B OHTEIERE

CPOLIBRRERITRIS RIS TF, CPOL = 0, J9EEF,

MEFRILAEE, SHSCLKE—NTNIEaiFaEmEdE, — i EHEmbitsdE, £ASPI0, &Z{f&
i, SNERRAFESS.

k(R FHZTE
| FmsPiEn




______________________________________________________________________________________________________________________________________________________

PS: WNEREFERAVZBuUllseyenZRIR R, FEE" apt-get "BBk "apt", BullseyenSXRIRFRIZHT
Python3,

» FIFNEIRSRE, WAL TNESHARERH

sudo raspi-config
¥ Interfacing Options -> SPI -> Yes JFJHSPIf%I

Change User Password Change password for the current user
Metwork Options Configure network settings
Boot Options Configure options for start-up

Localisation Options
Interfacing Options

Set up language and regional settings to match your location
Configure connections to peripherals

Overclock Configure overclocking for your P1
Advanced Options Configure advanced setiings
Update Update this tool to the latest version

O 00~ el & W) b

About raspil-config Information about this configuration tool

Pl Camera Enable/Disable connection to the Raspberry P1 Camera
P2 S5H Enable/Disable remote command line access to your P1 using S5SH
VNC Enable/Disable graphical remeote access to your P1 using RealVWNC
Enable/Disable automatic loading of SPI kernel module
I2C Enable/Disable automatic loading of I2C kernel module
P6 Serial Enable/Disable shell and kernel messages on the serial connection
P7 1-Wire Enable/Disable one-wire interface

P8 Remote GPIO Enable/Disable remote access to GPID pins

Would you like the SPI interface to be enabled?

Y S =No=
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ISHRRSPIRBWEMANRE LA, (RAILIE/boot/config.txtHEiGE
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#FTT M AEIR A, JFIZAT DL TR F84

wget http://www.airspayce.com/mikem/bcm2835/bcm2835-1.71.tar.gz
tar zxvf bcm2835-1.71.tar.gz

cd bcm2835-1.71/

sudo ./configure && sudo make && sudo make check && sudo make install

# HEZMI LIS EEM: http://www.airspayce.com/mikem/bcm2835/

_______________________________________________________________________________________________________________________________________________________

#T TN RRIR A3, JFIZ T AT HE 4
cd
sudo apt-get install wiringpi

#0F T I AEIR20194E5 H 2 JE I R Gt (T Z AT ARIAT) , FTRERR EHEAT T+ 2%

wget https://project-downloads.drogon.net/wiringpi-latest.deb
sudo dpkg -i wiringpi-latest.deb

gpio -v

# izfrgpio -vermiIl2.52A, WA H LU 22

#Bullseyes) X KRG H W N4

git clone https://github.com/WiringPi/WiringPi

cd WiringPi

./build

gpio -v

# izfrgpio -variBl2.70fcA, WNRBA B 2 A

.......................................................................................................................................................



i #python2

i sudo apt-get update

i sudo apt-get install python-pip

: sudo apt-get install python-pil

i sudo apt-get install python-numpy
i sudo pip install RPi.GPIO

'+ sudo pip install spidev

E #python3

i sudo apt-get update

: sudo apt-get install python3-pip
| sudo apt-get install python3-pil
i sudo apt-get install python3-numpy
¢+ sudo pip3 install RPi.GPIO

! sudo pip3 install spidev

[y

sudo apt-get install unzip -y

sudo wget https://www.waveshare.net/w/upload/8/8d/LCD_Module RPI code.zip
sudo unzip ./LCD_Module RPI_code.zip

cd LCD_Module_RPI_code/RaspberryPi/

4 == ,—

E1TUER

LATap<iEfERaspberryPi 1T, BUAERSIAZIER,;

GE=

= EFRE, WIESIETERE/LY

cd ¢

sudo make -j 8

i sudo make clean

_______________________________________________________________________________________________________________________________________________________

RIEARLCD, NMEBmALUTE—FES:



i #0.96inch LCD Module
' 96
Module
14
Module
i ./main 1.28

i #1.3inch LCD Module
E sudo ./main 1.3

{ #1.47inch LCD Module
1 sudo ./main 1.47

| #1.54inch LCD Module
: sudo ./main 1.54

E #1.8inch LCD Module
i sudo ./main 1.8

{ #2inch LCD Module

i sudo ./main 2

! #2.4inch LCD Module
I ./main 2.4

i sudo ./main 0.
E #1.14inch LCD
i sudo ./main 1.
{ #1.28inch LCD
| sudo

sudo

_______________________________________________________________________________________________________________________________________________________

A\ pythonf2F B R, FHiziTiES!s -
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cd python/examples
1s -1

pigeng33
total 24
-rwW-r--r--
-TW-r--r--
-TW-r--r--
-
-cafe-
_r__

:~/LCD Module code/RaspberryPi/python/example $ s -

2830
2459
2701
2665
2678
2660

16
16
16
16
16
16

17:
18:
18:
17:
18:
18:

o9
34
33
o8
34
39

Jun
Jun
Jun
Jun
Jun
Jun

0inch96 LCD test.py
linch14 LCD test.py
linch3 LCD test.py
linch54 LCD test.py
linch8 LCD test.py
2inch_LCD test.py

pl
pl
pl
pl
pl
pl

p1
p1
p1
pl
pl
pl

r
r
-TW-I-
-MwW-r
-TwW-TI-
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JUEERIMER=NIIER, RRRIO%E:

0inch96 LCD test.py
1inch14_LCD _test.py
1inch28 LCD test.py
Tinch3_LCD _test.py
1inch47 LCD test.py
1linch54 LCD test.py
1inch8 LCD test.py
2inch LCD test.py
2inch4 LCD test.py

0.96inch LCDMRXIERE
1.14inch LCDUXFER
1.28inch LCDURXFER
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1.47inch LCDMURHFER:
1.54inchLCDRFERE
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2.4inch LCDOMURTERR

» IETYNEFRAVERRI, ERsdSpython2/3



# python2

sudo python @inch96 LCD_ test.py
sudo python linchl4_ LCD_test.py
sudo python 1inch28_ LCD_test.py
sudo python 1inch3 LCD test.py
sudo python 1inch47_LCD_test.py
sudo python 1linch54_LCD_test.py
sudo python 1inch8 LCD test.py
sudo python 2inch_LCD_test.py

# python3

sudo python3 @inch96_LCD_test.py
sudo python3 1linchl4_LCD_test.py
sudo python3 1inch28 LCD test.py
sudo python3 1linch3_LCD_test.py
sudo python3 1linch47_LCD_test.py
sudo python3 1linch54_LCD_test.py
sudo python3 1linch8 LCD_test.py
sudo python3 2inch_LCD test.py
sudo python3 2inch4_LCD_test.py

sudo python 2inch4_LCD_test.py i

.......................................................................................................................................................

Aplﬁéﬁg(‘*‘ iZcakpythongf%)

RaspberryPIRF IR LARA—ERERF, BAMIIBEMALRS, REMHHEGE.
EFDAREREEHED. PEAERBFE. LENA;

C
[EEEHEO

BAIHT 7 RENSER, BTFREFEER—F, NEISSIEFR—HFR, NRFE 7 RRERSIia LARRY
MERYEE
#EDEV_Config.c(h)aILABZEMRZEN, EBR: RaspberryPi\c\lib\Config

i AR T 3ROSR 4 BCM2835 K WirdngPi i HDev
g BRINE I DevFE I THEAE, 0 AR 75 8 I BCM2835 5k H WiringPi R UKEh ik, w] LLfTJFRaspberryPi\c\Makefil
e, 1&%13-154T, R

_______________________________________________________________________________________________________________________________________________________



13 #USELIB I
14 $USELIB = USE_WIRINGPI L
USELIB = USE DEV LIB
16 DEBUG = -D $(USELIB)
17 ifeq (S(USELIB), USE BCM2835 LIB)

—— - T
he N | LA ol FAL 8 :'-" o
——

18 LIB = -1lbcm2835 -1m

19 else ifeq (% (USELIB), USE WIRINGPI LIB)
2C LIB = -lwiringPi -1m

21 else ifeq (% (USELIB), USE DEV LIEB)

22 LIB = -lpthread -1lm

23 endif
(/wiki/%E6%96%87%E4%BB%B6:LCD rpi_c_Makefile.png)

n HuEseE:
| #define UBYTE  uint8_t

| #define UWORD  uint16_t
| #define UDOUBLE uint32_t

_______________________________________________________________________________________________________________________________________________________

! void DEV_Module_ Init(void);
i void DEV_Module_ Exit(void);
D1 X R A PR R R A S A S8 2 S — LGP IO AR HE

_______________________________________________________________________________________________________________________________________________________

.......................................................................................................................................................

i void DEV_Digital Write(UWORD Pin, UBYTE Value);
! UBYTE DEV_Digital Read(UWORD Pin);

.......................................................................................................................................................

.......................................................................................................................................................

_______________________________________________________________________________________________________________________________________________________

MTFERNS, MRFEHTEE. BErPRNFHN. EREREEATD, XEEHE EENRAE. X8
RN —LERANEE, BIIXERM T —EEARITNEE EA FRIERPILELEIGUI, EH
. RaspberryPi\c\lib\GUNGUI Paint.c(.h)



=i B HEs =i o
GUI_BMP.c 2020/6/8 14:59 C it 5 KB
GUI_BMP.h 2020/6/5 10:58 H Sz 2 KB
GUI_Paint.c 2020/6/16 17:18 C ST 31 KB
GUI_Paint.h 2020/6/16 17:23 H i 6 KB

(/wiki/%E6%96%87%E4%BB%B6:LCD _rpi GUL.png)
N TERTECUUKERIFR=R, F£ER: RaspberryPi\c\lib\Fonts

=i EZEITHE el -

EFR o HER A Fo
font8.c 2020/5/20 11:58 C i 8 KB
font12.c 2020/5/20 11:58 C i 27 KB
fCIrlt-lE':N.C 2:2:'6'3 18:57 C 1,.‘_: 6 KB
font16.c 2020/5/20 11:58 C i 49 KB
font20.c 2020/5/20 11:58 CiF 65 KB
font24.c 2020/5/20 11:58 C i a7 KB
font24CN.c 2020/6/5 19:01 C i 28 KB
fonts.h 2020/5/20 11:58 i A KB
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» FEEGEEFE-EGELE, XTEREEREGEFHNSIR. BE. SE. BRAE. Bt

______________________________________________________________________________________________________________________________________________________

i void Paint_NewImage(UBYTE *image, UWORD Width, UWORD Height, UWORD Rotate, UWORD Color)
e
' image : BURZAFHIAHR, SLbr b2 —AME 1 BB A7 B bk 484

Width : BURZAF 5

Height: EMEZAFIIEE;

Rotate: KR IIENEL 1A

Color : EMEMIWIUEEIE;

_______________________________________________________________________________________________________________________________________________________

» BEEGEFISERGER, GBENERNRMRAILIBIEZSIEGRREYE, BEREFILEFEST, (KAl
TR e E—IKE &

E void Paint_SelectImage(UBYTE *image)
e
image: BEURZAFHIZHK, SEBR L2 —ANE M BUR AT i bk i Fa %

_______________________________________________________________________________________________________________________________________________________

» BRI IREIRERTIEGIIEEAE, RFEREPaint Selectimage()f5, AJLALEIE0. 90.
180. 270

i void Paint_SetRotate(UWORD Rotate)

e

! Rotate: KIMGE&FAME, W LLEFFROTATE_O. ROTATE_90. ROTATE_180. ROTATE_2704)7I%fMe. 90. 1
! 80. 270JF
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» ERRGEE IREERFIEGRRGHE, TLUEEANESR. XTKFRE. XTEERG. XTE
BiRE.

i void Paint_SetMirroring(UBYTE mirror)
e
mirror: BEMGMI%5I15 )75, W LL%EFEMIRROR_NONE. MIRROR_HORIZONTAL. MIRROR_VERTICAL. MIRROR_
| ORIGINZFAIRIRIABL . KT AKTPER. X TEEFL. KTEGPOHEE

_______________________________________________________________________________________________________________________________________________________

i void Paint_SetPixel (UWORD Xpoint, UWORD Ypoint, UWORD Color)
LS
| Xpoint: A7EEIREAF X E
Ypoint: rifEEGEAFHYAE
Color : s /RMHIZIEA

_______________________________________________________________________________________________________________________________________________________

» BREFEROECEGEFERARGR, —RIFAFERBER

i void Paint_Clear(UWORD Color)
LB
' Color: MHAFMIZIE

.......................................................................................................................................................

» BREFSOELERRE: BEGEFNESRSENETAERE, —RIFEABORBEER, R
THENER, RBLE—#

.......................................................................................................................................................

E void Paint_ClearWindows (UWORD Xstart, UWORD Ystart, UWORD Xend, UWORD Yend, UWORD Color)
¢
| Xstart: @ X AR
Ystart: & YRS AL bR
Xend: T FIIXZE S AA R
Yend: 7 IROYZE S AL bR
Color: HEFMBIE

_______________________________________________________________________________________________________________________________________________________

s BREEGEEFT, £ (Xpoint, Ypoint) EER, ATLUSEEE, RAEIK/)N, REIXAE



void Paint_DrawPoint(UWORD Xpoint, UWORD Ypoint, UWORD Color, DOT_PIXEL Dot_Pixel, DOT_STYLE
Dot Style)
ZH

Xpoint: RiFIXALFR

Ypoint: RifJYALHR

Color: HFMIZIE

Dot_Pixel: mIFIR/N, $2BEERIARISHFIR /N A

typedef enum {
DOT_PIXEL_ 1X1

1, // 1 x1

DOT_PIXEL 2X2 /] 2 X2
DOT_PIXEL_3X3 , // 3 X3
DOT_PIXEL_4X4 /] 4 X4
DOT_PIXEL_5X5 // 5 X5
DOT_PIXEL_6X6 // 6 X 6
DOT_PIXEL_7X7 /] 7 X7
DOT_PIXEL_8X8 // 8 X 8

} DOT_PIXEL;
Dot_Style: RUFIRUG, K/ 7877 o PR RO Rk /2 AR 22 T AfEA Bk
typedef enum {
DOT_FILL_AROUND =1,
DOT_FILL_RIGHTUP,
} DOT_STYLE;

void Paint_DrawLine(UWORD Xstart, UWORD Ystart, UWORD Xend, UWORD Yend, UWORD Color, LINE_STY
LE Line_Style , LINE_STYLE Line_Style)
ZH

Xstart: ZRHIXiED AL bR

Ystart: ZEMYE SALKR

Xend: ZEHIXZ SALKR

Yend: ZRHIYZ i AAKR

Color: HFMIZILH

Line_width: ZRRITEEE, FRALBIARISHBEE

typedef enum {
DOT_PIXEL_1X1

1, // 1 x1

DOT_PIXEL_2X2 /] 2 X2
DOT_PIXEL_3X3 , // 3 X3
DOT_PIXEL_4X4 /] 4 X 4
DOT_PIXEL_5X5 // 5 X5
DOT_PIXEL_6X6 /] 6 X 6
DOT_PIXEL_7X7 /] 7 X7
DOT_PIXEL_8X8 |, // 8 X 8

} DOT_PIXEL;
Line_Style: ZRAJNUM, EHEEE DL EAIERGEZ AR L AT sUERE
typedef enum {
LINE_STYLE_SOLID = @,
LINE_STYLE_DOTTED,
} LINE_STYLE;

’



» EFECEEGETTS, M (Xstart, Ystart) 2 (Xend, Yend) E—MERZ, AJLAULEEG, SHEE, 2
BRI AR

void Paint_DrawRectangle(UWORD Xstart, UWORD Ystart, UWORD Xend, UWORD Yend, UWORD Color, DOT
_PIXEL Line_width, DRAW_FILL Draw_Fill)
ZH

Xstart: HIEMIXE AR

Ystart: FEIZMYE R AR

Xend: FEIEHIXZ SAAHR

Yend: FEJEMIYZE AADR

Color: MHAFMIZIE

Line_width: ZETEVUIARITERE, $RALBRIARI8HBE S

typedef enum {
DOT_PIXEL_1X1

1, // 1 x1

DOT_PIXEL_2X2 /] 2 X2
DOT_PIXEL_3X3 , // 3 X3
DOT_PIXEL_4X4 /] 4 X4
DOT_PIXEL_5X5 // 5 X5
DOT_PIXEL_6X6 /] 6 X 6
DOT_PIXEL_7X7 /] 7 X7
DOT_PIXEL_8X8 |, // 8 X 8

} DOT_PIXEL;
Draw_Fill: fH7, & SE 7K N
typedef enum {
DRAW_FILL_EMPTY = @,
DRAW_FILL_FULL,
} DRAW_FILL;

» EEEEGERFT, LL (X _Center Y_Center) AEIL, E— 1 ARadiusfE, SJLUGERE, %%
NEE, EEERENER



void Paint_DrawCircle(UWORD X_Center, UWORD Y_Center, UWORD Radius, UWORD Color, DOT_PIXEL Li
ne_width, DRAW_FILL Draw_Fill)
ZH

X_Center: [FH/CFXAADR

Y _Center: [F.CAIYALFR

Radius: [F)F1E

Color: IHFEHIZIT

Line_width: [RISNAIFESE, HRALERINMI8HN T A

typedef enum {
DOT_PIXEL_1X1

1, // 1 x1

DOT_PIXEL_2X2 // 2 X 2
DOT_PIXEL_3X3 // 3 X3
DOT_PIXEL_4X4 // 4 X 4
DOT_PIXEL_5X5 // 5 X5
DOT_PIXEL_6X6 // 6 X 6
DOT_PIXEL_7X7 /] 7 X7
DOT_PIXEL_8X8 |, // 8 X 8

} DOT_PIXEL;
Draw_Fill: fH70, 72 {53 785 1) N
typedef enum {
DRAW_FILL_EMPTY = @,
DRAW_FILL_FULL,
} DRAW_FILL;

.......................................................................................................................................................

BAsCiFZFAEBIGERT, T (Xstart Ystart) AR, B—PAsciEzRF, AJLUERFAsCifg ] I=RF
FE. FREIEE. FRESEE

.......................................................................................................................................................

void Paint_DrawChar(UWORD Xstart, UWORD Ystart, const char Ascii_Char, sFONT* Font, UWORD Col
or_Foreground, UWORD Color_Background)
24
Xstart: AP TS XAL PR
Ystart: FAREIA TR YA R
Ascii_Char: AsciifF
Font: Asciiffn]#l7fF 7%, fEFonts Uit T LR 74k
font8: S5*8HF{A
font12: 7*12f7 1k
fontl6: 11*16[(F 1k
font20: 14*20f 74k
font24: 17*24K) 71k
Color_Foreground: T4k
Color_Background: i¥&Eifh

_______________________________________________________________________________________________________________________________________________________

» BERNFHFREEGEFTD, £ (Xstart Ystart) HER, B5—8BRXFR, AJLULEAsciiBa

=15

HFFE. FasEe. FEEE



void Paint_DrawString_ EN(UWORD Xstart, UWORD Ystart, const char * pString, sFONT* Font, UWORD
Color_Foreground, UWORD Color_Background)
ZH
Xstart: FRF2C T RXALBR
Ystart: FARMZ T RIYAADR
pString: FRFH, FRHZ—MMEEH
Font: Asciififm[flFFF7E, fEFonts CAFJerhgflt T LR 744!
font8: S*8[f Tk
font12: 7*12f 74k
fontl16: 11*16MH)F 1k
font20: 14*20fF ik
font24: 17*24f) 74k
Color_Foreground: FAEIt
Color_Background: i¥&2ifh

ShXFHRER: EBRGEFTD, £ (Xstart Ystart) AAETRR, 5—BHRXFR, AJLULEGB23 1243
FHFE. FRERE. FRERE,;

void Paint_DrawString_ CN(UWORD Xstart, UWORD Ystart, const char * pString, cFONT* font, UWORD

Color_Foreground, UWORD Color_Background)

S8
Xstart: FRFHIZ TR XAL R
Ystart: FARMZE TR YALPR

Font: GB23124ifdFfF 7, fEFonts CA-Id it 7 LR F1k:
font12CN: asciiFfFFif11*21, hFh16%21
font24CN: asciiFfFFk24*41, HF3C1k32%41

Color Foreground: F&EIH

Color_Background: T &Hith

pString: TR, TR AMEE ;

_______________________________________________________________________________________________________________________________________________________

B EEIRERFP, £ (Xstart Ystart) AENR, B—8EHF, JLULFRASCIBRIIMERFEE. F
KEgEE. FFEEE

void Paint_DrawNum(UWORD Xpoint, UWORD Ypoint, int32_t Nummber, sFONT* Font, UWORD Color_Fore
ground, UWORD Color_Background)
ZH
Xstart: FAF7C T R XAL bR
Ystart: FARRIZETI R YAASR
Nummber: W RIECT, X EAEHRE320 KM intBURAE, A LARKER$]2147483647
Font: Asciifif i FZFF#FE, FEFontsCAFIerhigfit T U 44k
font8: S5*8fF{A
font12: 7*12ff 74k
font16: 11*16f) 71k
font20: 14*20f) 71k
font24: 17*24[)F 1k
Color_Foreground: FAAHith
Color_Background: i¥&tEifh



» S/ ERRERFT, £ (Xstart Ystart) AETRR, B—H#8FALIG/INRIET, ATLUGE

ASCESEILFHFEE, ARG, FASRE

void Paint_DrawFloatNum(UWORD Xpoint, UWORD Ypoint, double Nummber, UBYTE Decimal Point,
sFONT* Font, UWORD Color_ Foreground, UWORD Color_Background);
ZH
Xstart: FHFE T RXALBR
Ystart: AR TR YALRbR
Nummber: B RMET, X HEAH P Zdouble B IRAF, 05T K
Decimal_Point: WoR/NES G LA E T
Font: Asciifid [l 7R, TEFonts CAFEIREMLT LR 745!
font8: 5*8[ 71k
fontl12: 7*12f)7 1k
fontl6: 11*16f1F 4k
font20: 14*20[1)F 1k
font24: 17*24) 71k
Color_Foreground: FAAHIth
Color Background: &Eifh

_______________________________________________________________________________________________________________________________________________________

» EREEEEGERF, & (Xstart Ystart) AELIRR, BR—ERAYE], ATLUERASCIifEEIERT=E
. FAEIS6. FhESE6

void Paint_DrawTime(UWORD Xstart, UWORD Ystart, PAINT_TIME *pTime, sSFONT* Font, UWORD Color_B
ackground, UWORD Color_Foreground)
ZH:
Xstart: FRFHZE TR XALPR
Ystart: FARMRZETH R YALSR
pTime: W RiINE], XHE EF T — ARG, R ESER8 & A Btk 45 250
Font: Asciififm[#lFFF72E, fEFonts CAFJerhdg 4t T LR 744!
font8: S*8fIFIk
fontl12: 7*12fF1k
font16: 11*16/)F1k
font20: 14*20f) 71k
font24: 17*241) 71k
Color_Foreground: TAZIff
Color_Background: 7§ &Hifh

» EEARIbmpE R HERIEFH

X FRaspberry PiiXELinuxiBERFZR, TLUESE A
XJFRaspberry Pi, TEEH=: RaspberryPi\c\lib\GUNGUI BMPfile.c(.h)



i UBYTE GUI_ReadBmp(const char *path, UWORD Xstart, UWORD Ystart)
L S
' path: BMP R [IAHX %1%

Xstart: EFHIZTRXAESR, —BBRiNfLe

Ystart: B MATRYARER, —BEiAfEe

_______________________________________________________________________________________________________________________________________________________

AP

BI=NEPNE TEHNInux=EBENE, XERFAE—TBFUEHAE
XJFRaspberry Pi, EBS: RaspberryPl\c\exampIes, HAEERRINHACES ;

image.c
image.h 2020412 B3¢ CfC rade
LCD in96 test.c : 1 10:0: Source
LCD 1in3_test.c 202 29 10:0: Source File
LCD_1inB._test.c 2020/10/29 10:02
LCD_1in14_test.c 2020410429 10:02
| LCD_1in28_test.c : : Source File
LCD Tin54 _test.c 202 29 10:0; Source File
LCD Zin_test.c 2020/10/29 10:02
LCD_2ind._test.c 2020410429 10:02
| main.c : : 819 Source File
testh 20204129 1%:38 ++ Header F...

(/wiki/%E6%96%87%E4%BB%B6:LCD rpi_c_examples%26128.png)
JIERFERIz1T0.96inch LCOWIHAER, (RFEBEIETmiantZFRIIOIAN 0.96/F 541
Elinuxap ARV FEFHRITAT

i make clean
i make
i sudo ./main 0.96

_______________________________________________________________________________________________________________________________________________________

I Python(iZHJFRaspberry Pi)

ERFpythonflpython3
XJFpythonMSHEAIBERAIRBECER
Raspberry Pi: RaspberryPi\python\lib\



Ikt

E
E
E
E
=
#
#
[#

(/wiki/%E6%96%87%E4%BB%B6:LCD rpi_python lib.png)

ﬁ__{

_init__.py
LCD Oinch96.py
LCD linch3.py
LCD 1inch8.py
LCD linchid.py
LCD 1inch54.py
LCD 2inch.py
ledconfig.py

Icdconfig.py

e =E

202045721 15:39
2020/6/16 17:41
2020/6/16 17:41
2020/6/16 17:41
2020/6/16 17:41
2020/6/16 17:41
2020/6/8 1417
2020/6/8 0:27

]

Python File
Python File
Python File
Python File
Python File
Python File
Python File
Python File

o

Lo T

ook bn wo Wn

o

KE
KE
KE
KE
KE
KE
KB
KE

n R SIRERIGE:

def module init()
def module_exit()

1

1

1

1

1
N,

3

' VE=:
1

1

1

1

1. I LR KRS PR 5 A5 8 FH 52 25— E4GP IO b #E .
2.module_init () R SAEAFRIInit O VIR B2, (Hmodule_exit ()% HAT I ]

_______________________________________________________________________________________________________________________________________________________

def digital write(pin, value)
def digital_read(pin)

______________________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________________

= xxx_LCD test.py(xxxZFz =R, HRE0.96inch LCD, MJA0inch96 LCD test.py, fKILLSEHE)

pythonfEfI FER:
Raspberry Pi: RaspberryPi\python\examples\

1}

@
b
#
B
b
B

- ~
Oinch96_LCD test.py
linch3 LCD test.py
1inch8 LCD test.py
Tinch14_LCD test.py
linch54_LCD test.py

2inch_LCD test.py

e o=

2020/6/16 18:34
2020/6/16 18:34
2020/6/16 17:58
2020/6/16 18:39

it

Python File
Python File
Python File
Python File
Python File
Python File

Fh

L La

[ R S5 R 8 ]

[# 5]

KB
KB
KB
KB
KB
KB



(/wiki/%E6%96%87%E4%BB%B6:LCD rpi_python examples2.png)
SNERIRHIpythonkiiAEpython2, BEEIZ170.96inch LCOMIRTER:, 7Elinuxds$iE FEFITI

........................................................................................................................................................

NER{RAIpythonkAEpython3, BEEIE(T0.96inch LCOMNKRER, #Elinuxdm<$Ez FEHITI

_______________________________________________________________________________________________________________________________________________________

KT herei B

WMREpythonfEFPIrEERERERNER, ILABTIESIm r= imagel.rotate(270)iRE.

________________________________________________________________________________________________________________________________________________________

IEEER, LA1.54796), #IFoE1700°, 90°, 180°, 270°

o

hEFEORE

(/wiki/%E6%96%87%E4%BB%B6:LCD_Rotate.jpg)

EEGUI

BT pythonB—/NimageEEpil B/ EHEE (http://effbot.org/imagingbook), ftt+oHEER, AEEK
CNZEEHARENIS, alLAERS |FimagefEifTEIGANE, LATIELL1.54inch LCDAAI, XSERFH
T HR TE R

= FREMimageE, FRLEEF

________________________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________________



Hrhlmage AEARE, ImageDraw AEEINEE, ImageFont IXEF

» EX—MEGESF, UGEEER DHITEE. 5FFI068

i imagel = Image.new("RGB", (disp.width, disp.height), "WHITE")

FNMSHEXEREERE, EXJ/9"RGB"RIFZRGBESSTRBE], F_NMSHE—1TH, EXHF
ERFNERNEE, F=MSHEENEFERAGRE, XA "WHITE"

» GIE—PETimage NEEXSR, FIENEERFEEX ISR L

.......................................................................................................................................................

_______________________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________________

FNBEI— AN TTRATTA, LA (20, 10) Agtass, (70, 60) AEIER, E—REZ,
fill="RED"H£R& IR, width=1FER=EE N1 MER,

_______________________________________________________________________________________________________________________________________________________

F—BHA—MTTRTAE, (20, 10) B LRMTRME, (70, 60) ARERG TRAIRE,
fill= "WHITE"®RAEBEFEE, outline="BLUE"RIINIIEREE,

.......................................................................................................................................................

_______________________________________________________________________________________________________________________________________________________

FEESTRE— AR, 5285 — M4 TEREITE, L (150, 15) AESTAVE TR,
(190, 55) MIELHATAINR, MERPERKFPUZELN0ER, BEIRIFEXR, FNSEET
FieaE, F="SHIRRERAE, fill =(0,255,0FRR&AEE

RARIES T, EHRAIMEMRE, X SChr EREEMAYEHE.

prTarcalLAEIEIZSh, EBellipser] LAESLOHE]

.......................................................................................................................................................



SLREMRENGS, F—MSEEEEZNEIMIFER, fill =(0,255,0) R ~AENEREENEE, WRHEER
RISMIRERENIES T, HEEER T .

. B3

B EEFESARKANIFR, FESAImageFontt&Etk, FHLHHL:

= ImageFont.truetype("../Font/Font@l.ttf",25)
Font2 = ImageFont.truetype("../Font/Font@l.ttf",35)
= ImageFont.truetype("../Font/Font@2.ttf",32)

_______________________________________________________________________________________________________________________________________________________

AT BHRIFRIMEARE, XEFERNEREMNENREFR, NREEMHIERNTFE GRS
AY.

T BFEASNFMIEAE, NRELFHNAEER, EMNREFEERRIEERER
FITERERRR, B, BTRIBRGB2312/LAFEERIEINU:

.......................................................................................................................................................

i draw.text((40, 50), 'WaveShare', fill = (128,255,128),font=Font2)
L otext= u"fHEHTF"
i draw.text((74, 150),text, fill = "WHITE",font=Font3)

_______________________________________________________________________________________________________________________________________________________

F—NBEN— M2 TERTTA, LA (40, 50) NEIRR, FEJ9Font2, filh=AEnt, (RAJLIERE
ik fill = "WHITE", EANENABEREERENT T, SAMRAILUERfIl = (128,255,128), FSE
XM AYZRGB=MEREBANE, X RHMEESHIEEIEENE R, FAETHZET, ERFont3,
FIREREBARE.

n EENAHE A

.......................................................................................................................................................

SENERER.
= EfBTNRE

pythonfJimageFE+738K, MRFBELMEMIEZINEE, TUALENZES
http://effbot.org/imagingbook pil, EAMERNAY, NREEXHMIARE, JAKIIENBERZH
MENIEEEEHE.

STM325% {41588 ]

BIRERETHALERITIT AR, THRER, HEISTM32ZEFXXHER, 17T
STM32\STM32F103RBT6\MDK-ARME R THILCD_demo.uvprojx, BIRIEZIRER.



» LCD Module code » STM32 » STM32FI03RB v D #3"STM32F103RA"

-

= fEdEEe =it Fh
’ Drivers 2020/6/17 17:50 Trigee
Inc 20204617 17:59 A
MDE-ARM ————— 20204/6/18 16:37 g
of Sre 20204617 17:59 i
User 20204617 17:59 i
.mxproject 2020/6/8 17:22 MXPROJECT =it T KB
m LCD democ.ioc 2020/6/8 17:21 STM32CubeMX 5KB

(/wiki/%E6%96%87%E4%BB%B6:LCD_STM32 CODE1.png)

fIFFmain.c, AILAEZIRTERINIEER, EXNAIFRRNIERRIEAGERERE, EfwmE TR,

K EAEEWCD Madule_code\STMIIMOK-ARMLCD demauvprogs - uVision
File  Edit  View Project Flash  Debug  Peppherals  Jook 505 Window Help

= - Y - =-| . iEIE G NG| O oevDevDemms [ B @@ 0 H & B X
& E e 7| co_demo AR R A
Frojed * 8 ] maing
£+ Project LOD_demo r] f* USER CODE BEGIN SysInic =/
~ s LOD_demo 50
E i@ Application/MDK-ARM a1 /% USER CODE EMD SysInit *
- stertup stm32f103xk.s z: f* Inicialize all comnfigured peripherals *
=1 i Application/User 64 M GEIO Tnmit(); e
w1 |_] min.c 95 MX_SFIl_Init(}:
£ B ggioc 24 M _TIM3 Init();:
: 7 M USARIZ UART Initi() .’
j‘ s ag /% TUSER CODE BEGIN 2 +/
i3 firn.c a5
i ] usarte 100
f ) sttt —
7 ] stm3dio_hal msp.c tgg
d Drivers STM32F1ax_HAL _Diviver 104
£ Drivers/CSE 105
5[] system_stm32flee.c 106
& Gui ol
1 J GUI_Paint.c 1o FFLCD Din%€ ceat|}:
% Fonis 110
5 _'I fontB.c L:_.'I. .-".;:-_L‘..":Li_:e:: i}z
i ] fontl2c J...i =
113 LED 1ind® test(];
i ] fonki2CM.c 114 m -
i ] fontifc 115 AFLED lind cesat(]:
8 ] fonk2ic l-f
B[] fontac i"sl e v L
i ] fent24Ch.c j,_'_-'i T lind cesti)
B Ll bmage 138 = .
= {l."-'l"qu 121 .'.-'I.'.._-_I in_Teat 0y
i ] DEV_Corig.c tii FLED 2ind Eemtl):
L Led Dwivers 124 i h L
w1 ] LoD tinSe 128
0 Le0 tinde iif
w1 ] LoD tin9de 128
w1 LoD _tinde 129
L] LCD_2inch.e 130
B[ oo viniee ig;
B L] LCD Zinchd.c =
w1 LOD linch2B.e 134
= &3 Led_deme 135
7 LCD Vinch5d_test.c el
# [ LCD Vineh3_test.c 1‘:3
# ] LD DinchD6_test.c 138 /+ USER CODE EMD X +
# ] LCD_linchB_test.c 140
# ] LD Zinch_test.c i:; # .{:EE;:.._E.:IE;_.I;;_:I S
4 ] LCD_ Vinch1d_test.c B e iaTTi
# ] LCD Zinchd test.c 144 0 |
# ] LED Vinch2B_test.c 145 * USER OO WHILE
& CMmals 146
147 " USER O GIN 3

(/wiki/%E6%96%87%E4%BB%B6:LCD_STM32 CODE128.png)

LCD 0in96 test() 0.96inch LCDUERTER
LCD 1in14 test() 1.14inch LCOIAFER
LCD 1in28 test() 1.28inch LCDILAFER
LCD 1in3 test() 1.3 inch LCOMUIHAER



LCD 1in47 test() 1.47 inch LCDMURHTER
LCD 1in54 test() 1.54inch LCOMLH#ER
LCD 1in8 test() 1.8inch LCDXTER:
LCD 2in test()  2inch  LCDUHERs

| w=risan
REEHED

w FESSEY:

.......................................................................................................................................................

| #define UBYTE  uint8_t
i #define UWORD uintilé t
i #define UDOUBLE uint32_t

_______________________________________________________________________________________________________________________________________________________

! void DEV_Module_Init(void);

i void DEV_Module Exit(void);

DL R A A PRV T 5 56 2 S — LRGP IO b
| 2.DEV_Module_ Exiti#ifii /5, £:%HILCDE RS

_______________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________

i void DEV_Digital Write(UWORD Pin, UBYTE Value);
! UBYTE DEV_Digital Read(UWORD Pin);

_______________________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________________

NFEREMS, NREFEEHTEE. BRPRNFR. BErREREEAD, XEEE EENAHNH. X8
BEIMkEEREI—LEAAIE, FHTXERME T —LEARRITIEE N THERFAILIREIGUI, 7B
5. STM32\STM32F103RB\User\GUI DEV\GUI Paint.c(.h)

i EASTM32F0arduinoNERRAM A NERE, GUIERSREEIEE ALCDRIRAM S,

Fat

=i ErHER =3 o
GUI_BMP.c 2020/6/8 14:59 C i 5 KB
GUI_BMP.h 2020/6/5 10:38 H i 3 KB
GUI Paint.c - 1 C i 31 KB
GUI_Paint.h H =& 6 KB



(/wiki/%E6%96%87%E4%BB%B6:LCD rpi_ GUl.png)
N TER FTREGUUKIN=Z=A=ZR, TEBFR: STM32\STM32F103RB\User\Fonts

A By e ] B e o

=i S HER -S| Fh
font8.c 2020/5/20 11:58 C 34 8 KB
font12.c 2020/5/20 11:58 C =it 27 KB
font12CN.c 2020/6/5 18:57 C i 5 KB
font16.c 2020/5/20 11:58 C i 49 KB
font20.c 2020/5/20 11:58 CiF 65 KB
font24.c 2020/5/20 11:58 C i 97 KB
font24CN.c 2020/6/5 19:01 C i 28 KB
fonts.h 2020/5/20 11:58 H 374% 4 KB

(/wiki/%E6%96%87%E4%BB%B6:LCD rpi_Font.png)

» EEGEEIE-TEGREE, XTEEEERGEFHNER. BE. BE. BEAE. He

i void Paint_NewImage(UWORD Width, UWORD Height, UWORD Rotate, UWORD Color);
-t

Width : EHRZAFHIFEE

Height: BMEZAFEHIEE;

Rotate: PIM%HIHIF: ML

Color : KEHIVIGHEI,

_______________________________________________________________________________________________________________________________________________________

.......................................................................................................................................................

i void Paint_SetClearFuntion(void (*Clear)(UWORD));
=3
Clear : 8IANEBFREFRE, FH T PUH0R BEAREE AL BB

_______________________________________________________________________________________________________________________________________________________

i void Paint_SetDisplayFuntion(void (*Display)(UWORD,UWORD,UWORD));
L B
Display: f&lalE{RE SREWTEE, FH T M LCDN HRAMIE & A7 B 5 N K4

_______________________________________________________________________________________________________________________________________________________

» REERGEFINFRGER, BENENRMFALIIEZSIEGRREYE, BREFILFES, (KL
TR e E—IKE &

E void Paint_SelectImage(UBYTE *image)
e
image: BEURZATHIZHIK, SEBR b2 — A8 BUR AT i bk i e E

_______________________________________________________________________________________________________________________________________________________

» BRI IREIRERTIEGIIEE AR, RFEREPaint Selectimage()f5, AJLALENER0. 90.
180, 270



______________________________________________________________________________________________________________________________________________________

i void Paint_SetRotate(UWORD Rotate)

e
: Rotate: KUk #EE, W LLIEFEROTATE_©. ROTATE_90. ROTATE_180. ROTATE_2707; WX 0. 90. 1
! 80. 270¥

[1RBE] FENEFAET, MIRIAFRRGEERAR, XEBL1.1456, PUsKE, &ZIR&F/80°, 90°, 180°,
270°, Xias®

. 1.14inch LCD Module . . 1.14inch LCD Module . . 1.14inch LCD Module . . 1.14inch LCD Module .

hESEORE hESE90E hiEh&180R HEsE270
(/wiki/%E6%96%87%E4%BB%B6:LCD Rotate.jpg)

» ERRGEE IREERFHEGIRGHRE, TLIEENESR. XTKFRE. XTEERG. XTE
‘RS,

i void Paint_SetMirroring(UBYTE mirror)

e

mirror: EGHIEE1% 77, 7 LLZ%EFEMIRROR_NONE. MIRROR_HORIZONTAL. MIRROR_VERTICAL. MIRROR_
| ORIGINZFHIRIRABL . KT AKTHR. RTEEGE. KTERGPOHEE

E void Paint_SetPixel(UWORD Xpoint, UWORD Ypoint, UWORD Color)
LS
| Xpoint: A7EEIREA X E

Ypoint: rfEEMGEAFHYAE

Color : s /RMHIZIE

_______________________________________________________________________________________________________________________________________________________

» BREFEROECEGEFERARGR, —RIFAFERBNER

i void Paint_Clear(UWORD Color)
L S
: Color: HFMIZIE

_______________________________________________________________________________________________________________________________________________________

- BREFTHEOSAG: EEREFNESSEOSTONRRE, —RENEOREIIER, H
FHENER, RS



void Paint_ClearWindows(UWORD Xstart, UWORD Ystart, UWORD Xend, UWORD Yend, UWORD Color) E
=2 |
Xstart: & HRIXE S ALPR :
Ystart: @ FIVEE £ bR |
Xend: @ X2 i A b |
Yend: B [V ALK |
Color: JHFRMIBIE '

_______________________________________________________________________________________________________________________________________________________

void Paint_DrawPoint(UWORD Xpoint, UWORD Ypoint, UWORD Color, DOT_PIXEL Dot_Pixel, DOT_STYLE
Dot_Style)
2

Xpoint: RiFIXALFR

Ypoint: RiffJYAAHR

Color: MHEFMIEH

Dot_Pixel: miffJR/N, $RHEERINISFH/N A

typedef enum {
DOT_PIXEL_1X1

1, // 1 x1

DOT_PIXEL 2X2 // 2 X 2
DOT_PIXEL_3X3 // 3 X3
DOT_PIXEL_4X4 /] 4 X 4
DOT_PIXEL 5X5 // 5 X5
DOT_PIXEL_6X6 /] 6 X 6
DOT_PIXEL_7X7 /] 7 X7
DOT_PIXEL_8X8 // 8 X 8

} DOT_PIXEL;
Dot_Style: miHIXME, KA 7877 2R Ay h g KRIER Bl v 2 N A By K
typedef enum {
DOT_FILL_AROUND = 1,
DOT_FILL_RIGHTUP,
} DOT_STYLE;

_______________________________________________________________________________________________________________________________________________________

 Ei: EEREFTD, M (Xstart, Ystart) 2 (Xend, Yend) BEiZk, AJLUSEEE, ZAIEE, ZAIXIS



void Paint_DrawlLine(UWORD Xstart, UWORD Ystart, UWORD Xend, UWORD Yend, UWORD Color, LINE_STY
LE Line_Style , LINE_STYLE Line_Style)
ZH

Xstart: ZRHIXiED m AL bR

Ystart: ZEMYEE SALKR

Xend: Z&HIXZE AR

Yend: ZHIYZ i AARR

Color: HAFMIZILH

Line_width: ZMBEFE, FRALERINAISF G

typedef enum {
DOT_PIXEL_1X1

1, // 1 x1

DOT_PIXEL 2X2 // 2 X 2
DOT_PIXEL_3X3 // 3 X3
DOT_PIXEL_4X4 /] 4 X4
DOT_PIXEL 5X5 // 5 X5
DOT_PIXEL_6X6 /] 6 X 6
DOT_PIXEL_7X7 /] 7 X7
DOT_PIXEL_8X8 // 8 X 8

} DOT_PIXEL;
Line_Style: ZRHJNUMG, IEHEERE DL EAIERGEZ AR L A7 sUERE
typedef enum {
LINE_STYLE_SOLID = 0,
LINE_STYLE_DOTTED,
} LINE_STYLE;

» EEFEEGREFS, M (Xstart, Ystart) £l (Xend, Yend) BI—MEFZ, BILUEERE, LHEE, 2
BIEFEFHE



void Paint_DrawRectangle(UWORD Xstart, UWORD Ystart, UWORD Xend, UWORD Yend, UWORD Color, DOT
_PIXEL Line_width, DRAW_FILL Draw_Fill)
ZH

Xstart: FHIZMIXE 5 AR

Ystart: FEIEMIYIEE SARDR

Xend: HEHIXZ AR

Yend: FHTEIMYZ SSAARR

Color: HAFMIZILH

Line_width: FEIBPULH)FEEE, FRALERINHI8H % B2

typedef enum {
DOT_PIXEL_1X1

1, // 1 x1

DOT_PIXEL 2X2 // 2 X 2
DOT_PIXEL_3X3 // 3 X3
DOT_PIXEL_4X4 /] 4 X4
DOT_PIXEL 5X5 // 5 X5
DOT_PIXEL_6X6 /] 6 X 6
DOT_PIXEL_7X7 /] 7 X7
DOT_PIXEL_8X8 // 8 X 8

} DOT_PIXEL;
Draw_Fill: JAFS, R IHFHIEAINE
typedef enum {
DRAW_FILL_EMPTY = 0,
DRAW_FILL_FULL,
} DRAW_FILL;

» EEZEEGESFT, LL(X Center Y _Center) AR, EI—PH42/9RadiusiIE, AJLUEEREE, £
HNEE, REEZRAT



void Paint_DrawCircle(UWORD X_Center, UWORD Y_Center, UWORD Radius, UWORD Color, DOT_PIXEL Li
ne_width, DRAW_FILL Draw_Fill)
ZH

X_Center: [FH/CFXAADR

Y _Center: [F.CAIYAEFR

Radius: [F)F1E

Color: IHFEHIZIT

Line_width: [RIINMIFESE, HRALERINMI8HN T A

typedef enum {
DOT_PIXEL_1X1

1, // 1 x1

DOT_PIXEL_2X2 // 2 X 2
DOT_PIXEL_3X3 // 3 X3
DOT_PIXEL_4X4 // 4 X 4
DOT_PIXEL_5X5 // 5 X5
DOT_PIXEL_6X6 // 6 X 6
DOT_PIXEL_7X7 /] 7 X7
DOT_PIXEL_8X8 |, // 8 X 8

} DOT_PIXEL;
Draw_Fill: fH70, 72 {53 785 1) N
typedef enum {
DRAW_FILL_EMPTY = @,
DRAW_FILL_FULL,
} DRAW_FILL;

.......................................................................................................................................................

BAsCiFZFAEBIGERT, T (Xstart Ystart) AR, B—PAsciEzRF, AJLUERFAsCifg ] I=RF
FE. FREIEE. FRESEE

.......................................................................................................................................................

void Paint_DrawChar(UWORD Xstart, UWORD Ystart, const char Ascii_Char, sFONT* Font, UWORD Col
or_Foreground, UWORD Color_Background)
24
Xstart: FRFHIZ TR XALFR
Ystart: FAREIA TR YA R
Ascii_Char: AsciifF
Font: Asciiffn]#l7fF7E, fEFonts Ut T LR 74k
font8: S5*8HF{A
fontl12: 7*12f7 1k
fontl6: 11*16[(F 1k
font20: 14*20f 74k
font24: 17*24K) 71k
Color_Foreground: T4k
Color_Background: i¥&Eifh

_______________________________________________________________________________________________________________________________________________________

» BERNFHFREEGEFTD, £ (Xstart Ystart) HER, B5—8BRXFR, AJLULEAsciiBa

1)

HFFE. Fase. FEEE



void Paint_DrawString_ EN(UWORD Xstart, UWORD Ystart, const char * pString, sFONT* Font, UWORD
Color_Foreground, UWORD Color_Background)
ZH
Xstart: FRFHIZ T SXAL TR
Ystart: FARMZ T RIYAADR
pString: FRFH, FRHZ—MEEH
Font: Asciififm[flFFF7E, TEFonts CAFJerhgft 7 LR 4k:
font8: S5*8[¥Fk
font12: 7*12f) 74k
fontl6: 11*16M)F 1k
font20: 14*20f) 71k
font24: 17*24f) 74k
Color_Foreground: FAZI{h

de =

Color_Background: #¥5iith

B EEGERT, & (Xstart Ystart) AETRR, B—BHXFR, ALULEGB23124%t5
FHFE. FRERE. FRERE,;

void Paint_DrawString_ CN(UWORD Xstart, UWORD Ystart, const char * pString, cFONT* font, UWORD :
Color_Foreground, UWORD Color_Background) ;
ZH: '
Xstart: FHREI% T AXAL R |
Ystart: FARMZE TR YASAR :
pString: FRFH, FRFHZ MR §

Font: GB23124WRLF /4T, TEFonts CAFFerf it T LA R 544 f
font12CN: asciiFfFFfh11*21, T ih16*21 .

font24CN: asciiFfFFik24*41, thrF1k32%41 f
Color_Foreground: At :

db 5.

Color_Background: T &Hith

_______________________________________________________________________________________________________________________________________________________

B EERGERFT, £ Xstart Ystart) AETNR, 5—HEHF, ALUEEAsCIlRAIIFHFE, =
rEIRE. FRERE

void Paint_DrawNum(UWORD Xpoint, UWORD Ypoint, int32_t Nummber, sFONT* Font, UWORD Color_Fore
ground, UWORD Color_Background)
2R
Xstart: FAF7C T R XAL bR
Ystart: FARRIZETI R YRR
Nummber: W RECT, X EAEHRE320 KM IntBRAE, AR K ER$]2147483647
Font: Asciifif i FZFF#FE, TEFonts CAFIerhigfit 7 LU #44k:
font8: 5*8[ 71k
fontl12: 7*12f7 1k
fontl6: 11*16f)F 1k
font20: 14*20[1) 71k
font24: 17*24[) 74k
Color_Foreground: FAkHith

db 5L

Color_Background: &gt



» Si/NIIEFEEERERET, £ Xstart Ystart) AAEINR, BE—EEFI s/, TTLUKE
AsciifBa]il=R=E. s, ZREEE

void Paint_DrawFloatNum(UWORD Xpoint, UWORD Ypoint, double Nummber, UBYTE Decimal Point,
sFONT* Font, UWORD Color_ Foreground, UWORD Color_Background);
ZH
Xstart: FHFE T RXALBR
Ystart: FARMZE TR YALRbR
Nummber: B RMET, X HEAH P Zdouble B IRAF, 05T K
Decimal_Point: WoR/NES G JLALE T
Font: Asciifid [l FFF7E, TEFonts CAEFPFEMLT LR 74!
font8: 5*8[ 71k
fontl12: 7*12f7 1k
fontl6: 11*16f1F 4k
font20: 14*20[1)F 1k
font24: 17*241) 71k
Color_Foreground: ﬁzﬁkﬁﬁﬁi
Color Background: &t

_______________________________________________________________________________________________________________________________________________________

» BRAEERGEFS, & (Xstart Ystart) AR, B—ERAYE, SJLASIRASCIilBRIZERF
E. RSt. FREE6

void Paint_DrawTime(UWORD Xstart, UWORD Ystart, PAINT_TIME *pTime, sSFONT* Font, UWORD Color_B
ackground, UWORD Color_Foreground)
ZH:
Xstart: FRFHIZ T RXAL PR
Ystart: FARMRZETI R YALRSR
pTime: W RiINE], XHE EF T — ARG, R ESER8 & A Btk 45 250
Font: Asciififm[#lFFF72E, fEFonts CAFIerhdgft T LR 7 4%k:
font8: S*8fIFIk
fontl12: 7*12fF1k
font16: 11*16[)F1k
font20: 14*20f) 71k
font24: 17*241) 74k
Color_Foreground: ﬁzﬁkfﬁﬁi
Color_Background: 7§ &Hifh

Ardumo’-ﬁ)&#ﬁﬂﬂﬁ Hii

i HREYEArduino uno LT T, MNRFERHEMELSAIArduinoFREE CHEEZENENZES
IEFf,

arduino IDE Z2E3iE

arduino IDE ZZEHFE (https://www.waveshare.net/wiki/Arduino ide download)
E1TIEF

E-RERRE NIER (https://www.waveshare.net/w/upload/f/fc/LCD_Module code.zip), %A/



fRIE. Arduinof2FIF ~/Arduino/...

E75 pepr A 227 .
Arduino | m— 2020/6/17 17:58 =
RaspberryPi 2020/6/17 17:58 i
STM32 2020/6/17 17:58 it

(/wiki/%E6%96%87%E4%BB%B6:LCD arduino cedel.png)
IBRIE R R SR N AR R I

R Ergar: =il F

1]

LCD_Oinch96 2021/2/3 14:44 i
LCD_Tinch3 2021/2/3 14:44 it
LCD_Tinch8 2021/2/3 14:44 i
LCD_Tinch14 2021/2/3 14:44 it
LCD_inch28 2021/2/3 14:44 it
LCD_Tinch54 2021/2/3 14:44 it
LCD_2inch 2021/2/3 14:44 i
LCD_2inch4 2021/2/3 14:44 it

(/wiki/%E6%96%87%E4%BB%B6:1.28inch_LCD_Arduino.png)
AL EERFENEERIRIUINER, RBRIDX:

Eban1.54inch LCD Module. $JFFLCD_1inch5432443%, Fiz17LCD_1inch54.ino314,
FIFFER, IR ARELSArduino UNO



@ LCD_linch54 | Arduino 1.8.12 - O X
=it &E WE IR wi .

SIMETie Ctrl+T
mESE . o
LCD_1inch54 B FREIEFIE Arduino AVR FFER

$include <s| WS Ctrl+Shift+ M ~
$include "L4 RS M! Arduino Uno - J
tinclude "Gl sOLEN Ctrl+Shift L Arduino Duemilanove or Diecimila
finclude ™13 Arduino Nano

WIF101 / WiFININA Firmware Updater Arduino Mega or Mega 2560

void setup(] y ADK
* N, e
Config_In: W0: "coM3* Arduino Leonardo

LCD Init (] i
' (] lm Arduino Leonardo ETH
LCD Clear Arduino Me
LCD_SetBad @mfdk "AVR ISP* [ PR
Paint_HNew] R BEE - o
Paint_Cled ) Arduino Mini i
Paint_SecRotate(180): | Arduino Ethernet n
Paint_DrawString EN(30, 10, "123-", &Font24, Y| Arduine Fio I
Paint_DrawString EN(30, 34, "ABC", tFont24, B Archino BT
//Paint_DrawFloatMum (30, 58 ,9587.€54321,3, LFonmtlO, I ;
Paint_DrawString CN(50,180, "{EEF~, sFont24CN,WH] LilyPad Arduino USB
_ LilyPad Arduino
Paint_DrawRectangle(l125, 10, 225, 58, RED ,DCI'I_PI} Arduino Pro or Pro Mini
Paint DrawLine (125, 10, 225, S8, MAGENTA , DOT_PI| Arduino NG or older
Paint_DrawLine (225, 10, 125, 58, MAGENTA , DOT_PT| i
Paint DrawCircle (150,100, 25, BLUE ., DOT_PI] ‘"“-"“" o Robot Control
Paint_DrawCircle (180,100, 25, BLACK ,DoT_pr]  Arduino Robot Motor
Paint_DrawCircle (210,100, 25, RED ,DOT_PI] Arduino Gemma
Paint_DrawCircle (165,125, 25, YELLOW ,DOT_PI] Adafruit Circuit Playground
Paint_DrawCircle (155,125, 25, GREEN ,DOT_PT] Arduino Yian Mini
Paint_DrawImage (gImage_70X70, 20, 80, 70, 70);: . Arduino Industrial 101
: Linino One
} | Arduino Uno WiFi
S o | ESP32 Arduino
ESP32 Dev Module I
} | ESP32 Wrover Module
| ESP32 Pico Kit
- TinyPICO &
< | MagicBit >

(/wiki/%E6%96%87%E4%BB%B6:LCD _arduino_cede3.png)
R COMO



© LCD linch54 | Arduino 1.8.12
¥t &8 TE TA =h

Bt Ctrl+T
mE&E=
LED_Tineh34 1 piEmss+manne
: =E=. Ctrl+Shift+1
RO Ctrl+ Shift+M
mOEEN Ctrl+Shift+L

WiFi101 / WiFININA Firmware Updater

' *;mm FF#i: “Arduino Uno® »|
= H =

=
oo wiore, (I =5
TE); RAFEERE com1
180) ; ¥ coms
e WEH: "AVR ISP L .

g_EN(30, 10,

g_EN(30, 34, HESISNF

atNum (30, 58 ,987.654321,3, &tFont20, WHITE, BLACK):
g_CN(50,180, *NE@F~-, tFont24CN, WHITE, RED):

ngle (125, 10, 225, 58, RED ,DOT_PIXEL_2X2,DRAW_FILL_EMPTY);
(125, 10, 225, S8,  MAGENTA ,DOT_PIXEL_2X2,LINE_STYLE_SOLID)
(225, 10, 125, 58,  MAGENTA ,DOT_PIXEL_2X2,LINE_STYLE_SOLID)

(150,100, 25, BLUE  ,DOT_PIXEL_2X2, DRAW_FILL_EMPTY):
e(120,100, 28, BLACK ,DOT_PIXEL_2X2, DRAN_FILL_EMPTY) :
e(210,100, 28, RED ,DOT_PIXEL 2X2,DRAN_FILL_EMPTY):
e(165,125, 285, YELLOW ,DOT_PIXEL 2X2,DRAW_FILL EMPTY):
e(195,125, 25, GREEN ,DOT_PIXEL_2X2,DRAW_FILL_EMPTY):

(gImage 70X70, 20, 80, 70, T0):

(/wiki/%E6%96%87%E4%BB%B6:LCD arduino cede4.png)
RlE R TR




LCD linch54 | Arduine 1.8.12 - 0 X
Mt || ME IR =5

LCD_1inch54

#include <SPI.h> "*
#include "LCD Driver.h"

#include "GUI_Paint.h"

#include "image.h"™

void setup ()
{
Config Inic{():
LCD Init():
LCD Clear (WHITE):
LCD_SetBacklight (100}
Paint NewlImage (LCD WIDTH, LCD HEIGHT, 0, WHITE):
Paint_Clearz (WHITE) :
Paint_SetRotate(180);
Paint_DrawString_EN(30, 10, "1lz23", &Font24, YELLOW, RED);
Paint_DrawString_EN (30, 34, "hBC", &Font24, BLUE, CYAN) ;
f/Paint_ DrawFloatWum (30, 58 ,987.654321,3, &LFont20, WHITE, ELRACE):
Paint DrawString CN (50,180, "{ME&T», tFont24CN, WHITE, RED):

Paint DrawRectangle (125, 10, 225, 58, RED ,DOT_PINEL 2X2,DRAW FILL EMPTY):
Paint DrawlLine (125, 10, 225, S8, MAGENTA ,DOT PIXEL 2X2,LINE STYLE SOLID):
Paint_DrawLine (225, 10, 125, 58, MAGENTA ,DOT_PIXEL 2X2,LINE STYLE SOLID):
Paint_DrawCircle (150,100, 25, BLUE ,DOT_PIXEL 2X2,DRAW FILL EMPTY):
Paint_DrawCircle (180,100, 25, BLACK ,DOT_PIXEL_2X2, DRAW_FILL_EMPTY);
Paint_DrawCircle (210,100, 25, RED ,DOT_PIXEL_2X2,DRAW_FILL EMPTY):
Paint_DrawCircle (165,125, 25, YELLOW ,DOT_PIXEL_2X2, DRAW_FILL_EMPTY):
Paint_DrawCircle (195,125, 25, GREEN ,DOT_PIXEL 2X2,DRAW_FILL EMPTY);

Paint DrawImage (gImage 70X70, 20, &0, 70, 70):

vold loop ()
{

}
(/wiki/%E6%96%87%E4%BB%B6:LCD _arduino_cede5.png)

| mmism
RHNE

LAArduino UNO#=H1.54~F LCD 95, #¥TFFArduino\LCD 1inch548H=:



i EAHEE =R F
Debug.h 2020/6/9 18: H i KB
DEV Config.cpp 2020/6/9 18: CPP Tri4 2 KB
DEV Config.h 2020/6/9 18: H <rit 1 KB
fontB.cpp 2020/6/9 18: CPP 3iF 19 KB
font12.cpp 2020/6/9 18: CPP Tri4 6 KB
font16.cpp 2020/6/9 18: CPP =rit =1 KB
font20.cpp 2020/8/9 18: CPP =0 67 KE
font24.cpp 2020/6/9 18: CPP 3rfd 00 KB
font24CN.cpp 2020/6/9 18: CPP it 28 KB
fonts.h 2020/6/9 18: H i 4 KB
GUI_Paint.cop 2020/6/13 16:32 CPP 374 27 KB
GUI_Paint.h 2020/6/10 14:25 H szt 7 KB
image.cpp 2020/6/9 18: CPP it 50 KB
image.h 2020/6/9 18: H sris KE

€3 LCD_Tinch54.ino 2020/6/9 18:12 Arduino file 5 KB
LCD Driver.cpp 2020/6/9 18:55 CPp T4 8 KB
LCD Driver.h 2020/6/9 18: H <rit 3 KB

(/wiki/%E6%96%87%E4%BB%B6:LCD arduino_ide _codeDescription1.png)

Hep:

LCD 1linch54.ino: f#EFArduino IDE¥THENAT;

LCD_Driver.cpp(.h): 2% RFRAIKEIFER;

DEV_Config.cpp(h)2BHEOEN, BEE = FiESEMEY, SPHEmEEE, LUKERWIB,
font8.cpp. font12.cpp. font16.cpp. font20.cpp. font24.cpp. font24CN.cpp. fonts.h: AFREK
INFRFRIZAS;

image.cpp(.h): 2EIRFEUE, X MELUBEIMg2Lcd(EFASE IR N E)IBEERIBMPE F 352016
VEXGEREHE,

BEFoNEEREEO. PEEREFEERE). EENA;

| mEmrHEn
fEDEV_Config.cpp(-h)BNHHREN THERD, FAERFEEEMBT. TR, SPHERZFRE,

SEWaT

_______________________________________________________________________________________________________________________________________________________

W

_______________________________________________________________________________________________________________________________________________________



SHNER, REHEIENEHETE,
FERY

.......................................................................................................................................................

_______________________________________________________________________________________________________________________________________________________

ERRBIER,
SPligi &R

_______________________________________________________________________________________________________________________________________________________

S80hchardy, 58fiI,

LERFA

MTERNS, MREFEHITEE. BrPRYF. ErNEREFEATD, XEHE EENRAER. X8
REIMAEHBREI—LERAILTE, FIIXERME T —LEARITIEE GUI_Paint.c(.h)
iE: EASTM32f0arduinoWEBRAMA/NIRE, GUIESRAIEZES ALCDRIRAMHA,

2% : BHEH =1 o
Debug.h 2020/6/9 18:11 i 1 KB
DEV_Config.cpp 2020/6/9 18 CPP it 3 KB
DEV Config.h 2020/6/9 18: H 37i 3 KB
fontB.cpp 2020/6/9 18:1 CPP 3zi% 0 KB
font12.cpp 2020/6/9 18:1 e KE
font16.cpp 2020/6/9 18:1 CPP X% 51 KB
font20.cpp 2020/6/9 18:1 PP 31 67 KB
font24.cpp 2020/6/9 18:1 P T4 100 KB
font24CN.cpp 2020/6/9 18:1 - 28 KB
fonts.h 2020/6/9 18: 4 KB
GUI_Paint.cpp ( 1 7 KB
GUI_Painth 0 KB
image.cpp 2020/6/9 18 PP i 50 KB
image.h 2020/6/9 18 H o ' KB

ﬁ' LCD_1inch54.ino 2020/6,/9 18:12 Arduino file KE
LCD _Driver.cpp 2020/6/9 18: CPP 3% 8 KB
LCD Driver.h 2020/6/9 18:11 H3iE 2 KB

(/wiki/%E6%96%87%E4%BB%B6:LCD_arduino_ide_codeDescription_GUIl.png)



GUIERRI= SRR BRI TRIfont*.cpp (h) X%

=% BB =i rx
Debugh 2020/6/9 18: H it KE
DEV_Config.cpp 2020/6/9 18:11 CPP Tris 3 KB
DEV_Config.h 2020/6/9 18 H et .
foniB.cpp 2020/6/9 18:11 CPP ST 10 KE
font12.cpp 2020/6/9 18 CPP ik s K
font16.cpp 2020/6/9 18 PP 3T 5]
fant20.cpp 2020/6/9 18: P it 6
font24.cpp 2020/6/9 18: P Tris 0
font24CN.cpp 2020/6/9 18:1 CPP =0{4 28 KE
fonts.h 2020/6/9 18:1 =4
GUI_Paint.cpp 2020/6/13 16:32
GUI_Paint.h 2020/6/10 14:25 H 30 7 KE
image.cpp 2020/6/9 18: P s 0 KB
image.h I20/6/G 18 itk "

€9 LCD _tinch54.no 2020/6/9 18:13 duino Fle "
LCD Driver.cpp 2020/6/9 18:55 PP s 8 KB
LCD_Driver.h 2020/6/9 18:11 H srit 2 KB

(/wiki/%E6%96%87%E4%BB%B6:LCD arduino_ide codeDescription_font.png)

» FEEGEEIE-TEGEE, XTETEEEEGEFHNER. BE. BE. BEAER. He

E void Paint_NewImage(UWORD Width, UWORD Height, UWORD Rotate, UWORD Color);
ZH.
Width : BURZAF 5
Height: KEMRZEAFHI S,
Rotate: &AL MM
Color : EMGMIWIUEEI;

_______________________________________________________________________________________________________________________________________________________

i void Paint_SetClearFuntion(void (*Clear)(UWORD));
e
Clear : fRIANHFERBUIARES, T PRdOR b s o R R

.......................................................................................................................................................

i void Paint_SetDisplayFuntion(void (*Display)(UWORD,UWORD,UWORD));
e
Display: fRIAJHERE SREMTEE, T M LCDA HRAMAE & A7 B 5 N E 4

» REEGEFIREEGESR, GENENRMAULIBIEZS MEGRRERE, BREFILUFESD, (KAl
R EIERE—IKE &R



E void Paint_SelectImage(UBYTE *image)
Ee
' image: PMGZEAEMIATR, SEhr b — N5 B E k454t

_______________________________________________________________________________________________________________________________________________________

» BRI IREGFTFHIIEIGRIERAE, RIFEMEPaint Selectimage()ja, AJLAEREER0. 90,
180, 270

i void Paint_SetRotate(UWORD Rotate)

e

Z Rotate: E§E#AME, T LAEFEROTATE_O. ROTATE_90. ROTATE_180. ROTATE_270%r X/ Ne0. 90. 1
i 80. 270/

[iRBB)] FENEZFBET, YIRIMFRGEAAR, XELI1.1404], 5KE, ZIfFEH0°, 90°, 180°,
270°, X AsE

. 1.14inch LCD Module . . 1.14inch LCD Module . . 1.14inch LCD Module . . 1.14inch LCD Module .

HESEORE HESEIORE HESE180E HESE270/E

(/wiki/%E6%96%87%E4%BB%B6:LCD Rotate.jpg)

» ERRGETE IRESRTNEGIRGEE, TLUEENRR. XTKFRE. XTEERG. XTE
BHRORR.

i void Paint_SetMirroring(UBYTE mirror)

L SR

g mirror: BEMGHIEI15 )75, 7 LLYEPEMIRROR_NONE. MIRROR_HORIZONTAL. MIRROR_VERTICAL. MIRROR_
| ORIGINZMAIMRIAEHR . KT AKTEG. RTEEFE. KT RGP LHEE

» REFQEERFHERUENSE: XEEGUIRRZOIN— MR, SEREERFTERUEMERE,

E void Paint_SetPixel(UWORD Xpoint, UWORD Ypoint, UWORD Color)
<€
| Xpoint: M7EEIGLELT FXfLE

Ypoint: gifEEMRZEAFPYIE

Color : mE/RMIEIE

_______________________________________________________________________________________________________________________________________________________

» BREFEAREICEREFERARGE, —RIFAFERIBIER

! void Paint_Clear(UWORD Color)
e
' Color: MHEFMIZILH

_______________________________________________________________________________________________________________________________________________________



» BREFSOBENERAE. ERGEFNESIENERAERE, —RIFABORBRIER, EF
FERHENER, BB

void Paint_ClearWindows (UWORD Xstart, UWORD Ystart, UWORD Xend, UWORD Yend, UWORD Color) :
ZH: ’
Xstart: @1 HIXE 5 ALh |
Ystart: % OV S A
Xend: @ FIHIXE SAL bR |
Yend: B[V S ALHR
Color: HZsMBifL |

_______________________________________________________________________________________________________________________________________________________

» ERFE (Xpoint, Ypoint) EEm, SILUGEHE, RBIA/N, RAIXE

W
=N

void Paint_DrawPoint (UWORD Xpoint, UWORD Ypoint, UWORD Color, DOT_PIXEL Dot_Pixel, DOT_STYLE
Dot_Style)
ZHL

Xpoint: RiFIXALFR

Ypoint: mifIYAARR

Color: MHFMIBIEA

Dot_Pixel: miFIK/N, $2AEERIARISFIR /N A

typedef enum {
DOT_PIXEL_1X1

1, // 1 x1

DOT_PIXEL_2X2 /] 2 X2
DOT_PIXEL_3X3 , // 3 X3
DOT_PIXEL_4X4 /] 4 X4
DOT_PIXEL_5X5 // 5 X5
DOT_PIXEL_6X6 /] 6 X 6
DOT_PIXEL_7X7 /] 7 X7
DOT_PIXEL_8X8 |, // 8 X 8

} DOT_PIXEL;
Dot_Style: miHJREE, KM 7877 30U LR O KB & PR e T A B R
typedef enum {
DOT_FILL_AROUND = 1,
DOT_FILL_RIGHTUP,
} DOT_STYLE;

_______________________________________________________________________________________________________________________________________________________

m [EZ: M (Xstart, Ystart) El| (Xend, Yend) EIZk, TTLUSEEE, LAIRE, SAIXIE



void Paint_DrawlLine(UWORD Xstart, UWORD Ystart, UWORD Xend, UWORD Yend, UWORD Color, LINE_STY

LE Line_Style , LINE_STYLE Line_Style)
S
Xstart: ZRHIXiED m AL bR
Ystart: ZEMYiEC sALPR
Xend: Z&HIXZE AR
Yend: ZHIYZ i AARR
Color: MHFMIBIEA
Line_width: ZMBEFE, FRALERINMISH S FE
typedef enum {
DOT_PIXEL_1X1
DOT_PIXEL_2X2 ,
DOT_PIXEL_3X3 ,
DOT_PIXEL_4X4
DOT_PIXEL_5X5 ,
DOT_PIXEL_6X6 ,
DOT_PIXEL_7X7 ,
DOT_PIXEL_8X8 ,
} DOT_PIXEL;

Line_Style: ZRHJNUMG, IEHEERE DL EAIERGEZ AR L A7 sUERE

typedef enum {
LINE_STYLE_SOLID = o,
LINE_STYLE_DOTTED,

} LINE_STYLE;

= EHFEFZM (Xstart, Ystart) 2| (Xend, Yend) E—MNEFZ,

1, // 1 x1

/] 2 X2
// 3 X3
/] 4 X 4
// 5 X5
// 6 X6
/] 7 X7
// 8 X 8

HJLAGEERE, SHRE, REEFETREE



void Paint_DrawRectangle(UWORD Xstart, UWORD Ystart, UWORD Xend, UWORD Yend, UWORD Color, DOT
_PIXEL Line_width, DRAW_FILL Draw_Fill)
ZH

Xstart: HIZMRIXE AR

Ystart: HIZHIYEL 5 AR

Xend: HTEHIXZ AR

Yend: FHTEIMYZ sSAARR

Color: MHFMIZIE

Line_width: FETRIUIAMGEEE, HRALER K 8FH bi fE

typedef enum {
DOT_PIXEL_1X1

1, // 1 x1

DOT_PIXEL 2X2 // 2 X 2
DOT_PIXEL_3X3 // 3 X3
DOT_PIXEL_4X4 /] 4 X4
DOT_PIXEL 5X5 // 5 X5
DOT_PIXEL_6X6 /] 6 X 6
DOT_PIXEL_7X7 /] 7 X7
DOT_PIXEL_8X8 // 8 X 8

} DOT_PIXEL;
Draw_Fill: 7%, & I FTHIE I A &
typedef enum {
DRAW_FILL_EMPTY = 0,
DRAW_FILL_FULL,
} DRAW_FILL;

= EE:LL (X _Center Y_Center) AR, EI—PH{29RadiusiIE, ATLUGEE®, SHIRE, 26E
FERIAER



void Paint_DrawCircle(UWORD X_Center, UWORD Y_Center, UWORD Radius, UWORD Color, DOT_PIXEL Li

ne_width, DRAW_FILL Draw_Fill)
ZH
X_Center: [F.CoPIXAEFR
Y _Center: [F.CAIYAEFR
Radius: [Ff)F12
Color: IHAHIHIH

Line_width: [RISNMIFESE, RALERINMI8HN T

typedef enum {
DOT_PIXEL_1X1
DOT_PIXEL_2X2
DOT_PIXEL_3X3
DOT_PIXEL_4X4
DOT_PIXEL_5X5
DOT_PIXEL_6X6
DOT_PIXEL_7X7
DOT_PIXEL_8XS8
} DOT_PIXEL;
Draw_Fill: JHZS, & 53 78 B i1 36
typedef enum {

DRAW_FILL_EMPTY =

DRAW_FILL_FUL
} DRAW_FILL;

L,

1, /] 1

9,

x 1
//
//
//
//
//
//
//

2 X2
3X3
4 X 4
5X5
6 X 6
7 X7
8 X 8

.......................................................................................................................................................

_%Ascu ?’%?:E(Xstart Ystart) AR, B5—AsCiZERE, TLULERASCifEE =

void Paint_DrawChar(UWORD Xstart, UWORD Ystart, const char Ascii_Char, sFONT* Font, UWORD Col

or_Foreground, UWORD Color_Background)
ZH:
Xstart: T4 T RXAERR
Ystart: FARMIZETI R YR
Ascii_Char: AsciiZff

Font: AsciifBaf #7157 e, FEFonts Cf:Je 4t 17 DR 4k

font8: S5*8fF{A
font12: 7*12f7 1k
fontl6: 11*16[(F 1k
font20: 14*20fF 1k
font24: 17*24K) 71k
Color_Foreground: F4&Hifh
Color_Background: i¥&Zifh

» BENFREE (Xstart Ystart) TR
=6, FHRERE

=1

ANV

B—ERRXY

=aAi5

F1T,

BILUEIRASCIiiB R ==



void Paint_DrawString_ EN(UWORD Xstart, UWORD Ystart, const char * pString, sFONT* Font, UWORD
Color_Foreground, UWORD Color_Background)
ZH
Xstart: FRFE T RXALBR
Ystart: FARMZ T RIYAADR
pString: FRFH, FRHZ—MEEH
Font: Asciififm[flFFF7E, fEFonts CAFJerhgflt T LR 744!
font8: S5*8[¥ Tk
font12: 7*12f) 74k
fontl6: 11*16M)F 1k
font20: 14*20f) 71k
font24: 17*24f) 74k
Color_Foreground: FAEIt
Color_Background: i¥&Aifh

» BRNEFRFE: £ (Xstart Ystart) AETNR, B5—BHRNXFR, AJLULERGB2312JRIBFFA=rE. A
AR, FHRERE,

void Paint_DrawString_ CN(UWORD Xstart, UWORD Ystart, const char * pString, cFONT* font, UWORD E
Color_Foreground, UWORD Color_Background) i
B, |
Xstart: FHF2E T RXALBR
Ystart: FUREIATIAY AR
pString: FRFH, FRFHZ MR
Font: GB23124WRLF /4T, TEFonts CAFFerf it T LA R 544 i
font12CN: asciiF 7 4k11*21, L Fik16%21 §
font24CN: asciiFfFFik24*41, W FR32*41
Color_Foreground: FAKEIfh i
Color_Background: T &Hith
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» BT (Xstart Ystart) AAEINR, 5—8HF, JLUERAsCBIRFHAFE,. FRERE. 7K

i void Paint_DrawNum(UWORD Xpoint, UWORD Ypoint, int32_t Nummber, sFONT* Font, UWORD Color_Fore
E ground, UWORD Color_Background)

L SH

Xstart: I T AXAL b

i Ystart: FARRIZETI R YRR

Nummber: S7RAOECT, X B K326 KM int BRAE, LA K B R 512147483647

| Font: AsciifmIMLT 445 %, fEFonts bRt T LI T 51
fonts: S*8T 1k
g font12: 7*12ff 74k
font16: 11*16[JF1k
§ font20: 14*20[1F14
font24: 17*24l17 1k
E Color Foreground: FiAZifh
i Color_Background: &gt



n EE/NIEISETE (Xstart Ystart) IETE, B

FFE. FRaRa. FRERE

S
Xstart: PRI TS XA R
Ystart: FARMAL TS YAL bR

Decimal_Point: WoR/NESE JLALE T

font8: 5*8[ 71k
fontl12: 7*12f 71k
fontl6: 11*16MF 4k
font20: 14*20[1) 71k
font24: 17*24M1F 4k
Color_Foreground: FAAHith
Color Background: &Eifh

void Paint_DrawFloatNum(UWORD Xpoint, UWORD Ypoint, double Nummber,
sFONT* Font, UWORD Color_ Foreground, UWORD Color_Background);

Nummber: B~ X B AHH K Zdouble B R 47

Font: AsciifBm[ ¥ 77 e, FEFonts Cf:Je 4t 7 DL R 4k

n LTEleW‘ (Xstart Ystart) ALTR, E—ERATE], RILUSIRASCIifBEIIFE /TR,

ﬁbE

FRE

ackground, UWORD Color_Foreground)
ZHL
Xstart: AP TR XA PR
Ystart: FARMRZETH R YALPR

font8: 5*8fI 74k
font12: 7*12f)5 4k
font16: 11*16/JF 4k
font20: 14*20fkFik
font24: 17*24M 54k
Color_Foreground: FAZI{h
Color_Background: &t

WORD H_Image)
ZH:

Xstart: T4 T RXAERR
Ystart: FARMZETI R YALFR
W_Image: K45 %
H_Image: &&= %

image: B HhE, Fi8 M AR BRI EHEAE B

pTime: E/RMIRITE], X B @ G T — AR gs ik, HEHE 78 L 45 S50
Font: AsciifGn[#LEfFF 2, fEFonts AFJedi#tft 7 LLUN 4.

NMEAW_Image, S/9H_ImageIEHR;
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UBYTE Decimal Point,

FREIEE,

void Paint_DrawTime(UWORD Xstart, UWORD Ystart, PAINT_TIME *pTime, sSFONT* Font, UWORD Color_B

void Paint_DrawImage(const unsigned char *image, UWORD xStart, UWORD yStart, UWORD W_Image, U

M=

%
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i apt-get install pip

i pip install VisionFive.gpio

E apt-get install python3-numpy
! apt-get install python3-pil

_______________________________________________________________________________________________________________________________________________________

| TaEs



i apt-get install p7zip-full

i wget https://www.waveshare.net/w/upload/e/e9/LCD _Module code.7z (https://www.waveshare.net/w/
E upload/e/e9/LCD _Module code.7z)

i 7z x LCD_Module_code.7z -o0./LCD_Module_code

E cd LCD_Module_code/VisionFive/python/example/

_______________________________________________________________________________________________________________________________________________________

| python3 @inch96_LCD_test.py
i python3 1linchl4_LCD_test.py
E python3 1inch28 LCD_test.py
{ python3 1linch3_LCD_test.py
i python3 1linch54_LCD_test.py
{ python3 1inch8_LCD_test.py
i python3 2inch_LCD_test.py

E python3 2inch4_LCD_test.py

_______________________________________________________________________________________________________________________________________________________

X5
» [RIEE (https://www.waveshare.net/w/upload/b/b4/1.28inch LCD Module SchDoc.pdf)
3D E4%

= 1.28inch LCD Module 3D B4 (https://www.waveshare.net/w/upload/4/49/1.28inch LCD Mod
ule 3D _Drawing.zip)

5
» R~ MFERE (https://www.waveshare.net/w/upload/f/fc/LCD Module code.zip)
BRI

w SNFEUEIG (https://www.waveshare.net/w/upload/c/c6/Zimo221.7z)
= Image2lcd B FEUEIRE (https://www.waveshare.net/w/upload/b/bd/Image2Lcd2.9.zip)
» ESEUEHGEE (https://www.waveshare.net/wiki/Image_extraction)

SURF

= GCY9AO01A Fff (https://www.waveshare.net/w/upload/5/5e/GCIA01A.pdf)
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