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1 VvVCC LCDHJEAE R (3.3V)

2 GND CERSE

3 BL LCDH Yefzhilf5 S (0: KHILCDEE; 1: JFJHLCDE )

4 NC NC

5 RST ShifEs (RHEFHERO
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14 FCS FRESPLIE T LS 5 (R ZO

15 CTR/TCS FL S S B S A4 5 L B E BE e (55 (RSP RO

16 SCLK fil g5 /7 R SP LI R A5 5

#2.1.1 HS28BO3AMH 5] JHITE B (2*8HE4H)

HS28BO3AR L@ I I XHEET (2.54mmlalEE) [RIAMH S ERE, %51 P FE R,
W N RPR:
BEA kS 16623F 0. MOL/MLIL/M2L%E 4%, MOH/M1H/M2HK T .
87 FHEH:  MOH/MIL/M2L%EHz:, MOL/MIH/M2HWFT .

CN1
1 CS LCD k(55 (1&&%?@;&)
2 RS wma . FEESES 0. wd; 1 FdD
3 WR CLE R <1EEEE3F7ﬁAU
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22,26,27 GND FHL YA
23 BL LCDE HiHME S (0: KHILCDEY; 1: FFHLCDE )
24,25 VCC FHEAEE (3.3V)




28 NC LCD# kL (5V)

29 MISO fih 45/ 7 FESPLETMISOE &

30 MOSI fih 8/ FE SPIIEIMOSIE 5

31 PEN kB TES (0. A 1. Kb
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Signal Symbol Parameter min max Unit Description

DGX tast Address setup time 0 - ns
laht Address hold time (Wrile/Read) 0 - ns
tchw CSX “H” pulse width 0 - ns
tcs Chip Select setup time (Write) 15 - ns
CsSX trcs Chip Select setup time (Read ID) 45 - ns
tresfm Chip Select setup time (Read FM) 355 - ns
test Chip Select Wait time (Write/Read) 10 - ns
twe Write cycle 66 - ns
WRX twrh Write Control pulse H duration 15 - ns
twrl Write Control pulse L duration 15 - ns
trefm Read Cycle (FM) 450 - ns
RDX (FM) trdhfm Read Gontrol H duration (FM) 90 - ns
trdlfm Read Conlrol L duralion (FM) 355 - ns
trc Read cycle (ID) 160 - ns
RDX (ID) trdh Read Control pulse H duration 90 - ns
trd! Read Conlrol pulse L duralion 45 - ns
D[17:0] tdst Write data setup time 10 - ns

D[150], tdht Write data holq time 10 - ns For maximum CL=30pF

D[8:0], L st EgRss ﬂme - 40 ns For minimum CL=8pF

D[7:0] tratfm Read access time - 340 ns
trod Read output disable time 20 80 ns

12.2.2 16/3780804% [ 1} /77 i 3] 2 44

M EERATLUE H, 1L19341 LCDIKSNE A S A A (Write cycle) ftiinlik66ns, [KILER it i nl CAAEFb
Fr1515WAME R (RGB565) , RIHS28BO3ARKH I 18 L 5 il B i i #2197, SOUWLILI9341 LCDYXZ)
SRR A (Read cycle(FM), 2247 mibbEg, fh42450ns.

FFIL19341 LCDIRAN:C F EVEAN IR S I 7/ eH, 1 EA (IL19341_DS.pdf) , J&FST7789 LCDEK:E:
FEFEAE SR F N, WA (ST7789V_SPEC_V1.0.pdf) .
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HS28BO3AR LR [ 3K 5]
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MCU i 2k D15 D14 D13 D12 D11 - D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
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XFE—3k, MCURIL60 F0H i I kAL fi— N 2dE H IRGB, b s thRe T Ron 40 th, R5LLAF
RN, FlEMeR:H TRRG G BURMEBERBR, XN FRRMBIEHERE. H4b, EHE 3R
M5, 1LI934LM AT Ta 2 #R 28 LLAF (8LLasfREE) , HIBAMSH P A S BAA N4 S 5016k
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IL19341 LCDIREN S Fr HITE A H IR %2, BEAKAT LA ILI93ALM IR T (I1LI19341_DS.pdf) 24 AN A 44
JUANE FEIFE4, 43 5190xD3. 0x36. 0x2A. 0x2B. Ox2CHI0x2E.
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ZIE A T 1D4, W RERFR:

854 XX 1 1 0 1 0 0 1 1 0xD3
sl XX X X X X X X X X X
242 XX 0 0 0 0 0 0 0 0 0x00
243 XX 1 0 0 1 0 0 1 1 0x93
44 XX 0 1 0 0 0 0 0 1 0x41

#2.4.2 154 0xD3{HiA

M EFFTTLUIE L, $540xD30] L HAN S5,
H b S HBRSE04 2 [E E [I0x93F10x41, BIILIO3ALM: F 44 Fk, BT i1%F8 41T LLHI W LCDAE FH 11
R AT S HILCDIRAN S Fr, P IGAIE S5 1L19341 18 & 75 1E ¥
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ZAR A H T AT ], @I %R A T DR HIILIOMAL N BAF T 1M, W FRFTR:

g4 XX |0 0 1 1 0 1 1 0 0x36
24 XX MY MX MV ML BGR | MH 0 0 0x00
242 XX
ZH3 XX
ZHi4 XX

#2.4.3 $540x364HIA
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X=AME, FhRENS W B ILI9341 ) BAF LS Ji ), PASEI K BELCDE RN AT, X =AM
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0 0 0 MWERE, NEEITF
0 1 0 WA EIZE, W ERTF
1 1 0 MWAEELE, WFELE
0 0 1 M EFITF, WAERH
1 0 1 M EBTR, WARIE
0 1 1 MWFEI L, WAEFA
1 1 1 MFEIE, WA
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g4 XX |0 0 1 0 1 0 1 0 0x2A
241 XX | SC15 | SC14 | SC13 | SC12 | SC11 | SC10 | sC9 SC8 SC
ZH2 XX | XX SC7 SC6 SC5 SC4 SC3 SC2 SC1 SCO
ZH3 XX | EC15 | EC14 | EC13 | EC12 | EC11 | EC10 | EC9 EC8 EC
244 XX | XX EC7 EC6 EC5 EC4 EC3 EC2 EC1 ECO
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ZH1 XX SP15 [ SP14 |[SP13 |[SP12 | SPi11 [ SP10 |[SP9 | SPs SP
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ZH3 XX EP15 | EP14 |EP13 | EP12 |EP11 |EP10 |EP9 |EP8 |EP

24 XX EP7 |EP6 |EP5 |EP4 |EP3 |[EP2 |EPL |EPO
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5 10 1L19341 B AF AR A T b, EPJNANEEMCUTT 191 1L19341 55 77 A 45 R T bk, 7 4E1 11
ILI934L A7 I, A7 LS Tt 7 3 B 7 [ b 1 38 gt £ 52 B2 46 U bk A1 45 2R T3 ik (g R
file EITFER0X2ARIFEA0x2B, HiftH i E —MERXIL, MIMEMCUZELLESILI9341 54711
W, RAATREN M STEX XN B3, X FEEA R — AN A7 I B 0 AR 15— L
KAKHFE = T 30% .
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ZH1 D1[15:0] D1
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M EFATLLE N, T84 0x2C FrEEL 5119341 547, HAE A b sefr16 b s, REZIES G
2 E0 A 5 NILI93AL B A BE, ILI193412 R H548 2036 ¥ & 43T /717 . 82 0x2A W & 1]
UEAR B HHEFFE 20x2B I B I aa R TUHbE, H 3K S 505 N BA7 .
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0Ox2E

Dummy

R1G1

B1[4:0] B1R2

G2B2

R3G3

U

#2.4.8 54 0x2EH B
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OX2EJ5 IR — NS BUE TS, B A 8 — 16 LS B 4 a5 T — A a e Bz FRGB =4 %
EAHAHA RS, Bl S22 NR1GL, B EH DI N
B1R2->G2B2->R3G3->B3R4>G4B4>R5G5++++ , PAILSRHE,

2.5 FEB 524

HS28BO3ARE LR FH ) e FELAd 5 5%, Pk LAk 5 1) 1 B0 0 e — B b5 R 8 3R AR I 5 1) P FEL
WL, M RNE SR, HEARSK, BT ER:

=EERE

K2.5.1 AP E 2 IR AT & R A5 1
B PR, ERAREGERIERZ, FERE - ZRIBLLE. SCHEBENERZ . JEHEE
FF 303 L i 45 4
o EEGEPIEEE R B YIRS AU R B ANE 1ITO MTAJZ ITO. 1O JZ /2 HI B A 358 Bt 1) S B
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ik, RBAWGERANYIN SRR BT EERBRNSHSN, 0F )= PETJZ, PET 22 RKERH
fig, AETFANE TO MR IRIZ 2 18], AREARA AN, Al [ N, 2R 1mo R R,
HPARAFE S, P 1TO JRAEMANB A B L, MM SRR L, £ X MY AT
B A ST, RRIERIMIRBEER A, W WpR:

— MR AR R

X

]2.5.2 %Bﬂiﬁﬁ?&i‘i)ﬁﬂ’ﬂiﬁmﬁﬂéﬁéﬁm

W AR, Al B B A A, R X — ik s ZEXCRIY ) H R
VAR eees =8

HLBE AR PR GRS B . A (BB . PUBRT RS Sy o A Ae e MU 55 A, R 25 5 k4%
FBCHEALF. ASCFFZ S HR R

L ST AT, B AR 5 M T AN ADCRKE XFNY 7 ) L R A o B =
SEBR K2 e AR B — A HE BE A 5 7 42 i 98 R 5 il . HS28BO3AR B R FH DU 28 = e P Ak 55 5, 56
) FEL B fik #5557 475 1| 2% W HR2046 .

HR2046 & —#k PU 2k X i B Rl 2%, EFISPUEEE O, W& 1200 0 R 125KHZ i i R iZ 5
EILMADC, ZFF1.5V~5.25VIKMKHEIONR: . HR2046RE 5@ IS P IR AIDEEH (— kX7 [ Ail— %
Y5, R S AR, BRIt b, BRI B IR EAIE S . HR2046 4 6 E 4
25VSHHE, ] LLUFVESH BN < I 05 R R s 0 4, H el 90 ) S Y R T AV
FI6V. HR20467E2.7VIILE M TARIRE T, RHASHHE, WFER/NT0.75mW.

HR2046/11 53Xzl 7 AR fai 8, HLSPLETHA 7/, N R Fs:

-_[.L:_-
cex LT UL U UL pU T LUl
DIN [ s [a2 a1 [0 Juoce] F]roi[roo
(START)
. Acquire Conversion \die:
BUSY — ] e
DouT — [WTw[elel7]e]s] =« [2]2]7[0] zenrmes. —
(M58) )
Drivers 1 and 2
(SERTDFR High) off On o
Drivers 1 and 22
(SER/DFR Low) off
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M BT . HR2046 95K J7 AR 5L SRA e > A F ] 5 >E BRBUS Y > B 167 Hdfs
(2 B A A ZADIED) Shim k. MiX— BRI R T3 7, SRl iig, wr

KRR -
Bit7(MSR) Bit6 Bit5 Bit4 Rit3 Bit2 Bit1 Bit0(1.SB)
5 A2 Al A0 MODE SER/DFR PD1 PDO
7 3 PR AL R
Bit A b
Start bit. Control byte starts with first high bit on DIN.A new control byte can start every
7 S 15th clock cycle in 12-bit conversion mode or every 11th clock cycle in 8-bit conversion
mode (see Figure 13).
@ P Channel Select bits. Along with the SER/DFR bit, these bits control the setting of the
multiplexer input, touch drivers witches, and reference inputs (scc Tables [ and 11).
3 MODE 12-Bit/8-Bit Conversion Select bit. This bit controls the number of bits for the next
conversion; 12-bits(low) or 8-bits (high).
Single-Ended/Differential Reference Select bit. Along with bits A2-A0, this bit controls
2 SER/DFR | the setting of the multiplexer input, touch driver switches, and reference inputs (see
Tables [ and II).
1-0 PDI-PDO | Power-Down Mode Scleet bits, Refer to Table V for details,

M EESFRTPUE Y, Bit7ThrFaahs, BRI, Bit3tft T ARG, JHOEE &S M126L 0 #EK . Bit2
AT EFENEAER, AT ERREMRE, HOEFMEREEMNZE . BitlAIBitO£ S5INFEMHKH,
ORITT . f%Ja st 2Bit6~Bitd, T IAFEMEM@EE, W KFR:

A2 Al A +REF -REF Y- X+ Y+ Y-POSITION X-POSITION Z,-POSITION Z,-POSITION DRIVERS ON
0 0 1 Y+ Y- +IN Measure Y+, Y-
0 1 1 Y+ X- +IN Measure Y+, X—
1 0 0 Y X- +IN Measure Y+, X-
1 0 1 X+ X- +IN Measure X+, X—

K255 Z i AL E

EA

M EBET T, 4EY 5 mE, Bite~Bitd N AL B N001: 4k X7 A i, Bit6~Bitd M B 9101, 455
i) 7 B AR AT LLAS Y, SREX 0] (R ADAE A% F 4% 6] 720xD0,  FRECY 5 1] ) ADAE A FH 2 1) 7-:0x90.
K FHR2046[) HAhThRE, &S HHR2046 M EHE T-H (HR2046.pdf)

3, L R~T

HS28BO3ARE 1 R~f &t , Wi R B P :

K]3.1HS28B03ARLH: R ~f ]
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B n AR

PAN AR R 2 B os BN 1Y), 1A

void LCD_Init(void)

{
LCD_GPIO_Init();//#14:4LGPI1O

LCD_RES_ClIr();/M#i {5 41
delay_ms(300);
LCD_RES_Set();
delay_ms(1);

LCD_BLK_CIr()://22??
delay_ms(1);

I
//1L19341+CGC-LCD

[[-=-=m-- Start Initial Sequence
LCD_WR_REG(0Oxfe);
LCD_WR_REG(0xef);
LCD_WR_REG(0x36);//
LCD_WR_DATAS8(0x48);
LCD_WR_REG(0x3a);//
LCD_WR_DATAB8(0x05);

LCD_WR_REG(0xa4);//
LCD_WR_DATAS8(0x44);
LCD_WR_DATAB8(0x44);
LCD_WR_REG(0xa5);//
LCD_WR_DATAS8(0x42);
LCD_WR_DATAS8(0x42);
LCD_WR_REG(0xaa);//
LCD_WR_DATAB8(0x88);
LCD_WR_DATAB8(0x88);

LCD_WR_REG(0xe8);//Frame rate=71.8hz
LCD_WR_DATAS8(0x11);
LCD_WR_DATAB8(0x0b);

LCD_WR_REG(0xe3);//source ps=01
LCD_WR_DATAB8(0x01);
LCD_WR_DATAS8(0x10);

LCD_WR_REG(0xff);//
LCD_WR_DATA8(0x61);

LCD_WR_REG(0xAC);//Ido enable
LCD_WR_DATAB8(0x00);
LCD_WR_REG(0xAd);//Ido enable
LCD_WR_DATAB8(0x33);

LCD_WR_REG(0Oxae);
LCD_WR_DATA8(0x2b);

LCD_WR_REG(0xAf);//DIG_VREFAD_VRDD[2]

15



LCD_WR_DATA8(0X55);

LCD_WR_REG(0xab);
LCD_WR_DATAB8(0x2a);
LCD_WR_DATA8(0x2a);//29
LCD_WR_REG(0xa7);
LCD_WR_DATAB8(0x2b);
LCD_WR_DATAB8(0x2b);
LCD_WR_REG(0xa8);
LCD_WR_DATAB8(0x18);
LCD_WR_DATAB8(0x18);//17
LCD_WR_REG(0xa9);
LCD_WR_DATAB8(0x2a);
LCD_WR_DATAB8(0x2a);

Il gamma==
/[-----display window 240X320--------- 1/
LCD_WR_REG(0x2a);
LCD_WR_DATAS8(0x00);
LCD_WR_DATAB8(0x00);
LCD_WR_DATAB8(0x00);
LCD_WR_DATAB8(0xef);
LCD_WR_REG(0x2b);
LCD_WR_DATAB8(0x00);
LCD_WR_DATAB8(0x00);
LCD_WR_DATAS8(0x01);
LCD_WR_DATAB8(0x3f);
LCD_WR_REG(0x2c);

[[-------- end display window -------------- //

LCD_WR_REG(0x35);
LCD_WR_DATAS8(0x00);

LCD_WR_REG(0x44);
LCD_WR_DATAB8(0x00);
LCD_WR_DATAS8(0x0a);

LCD_WR_REG(0xf0);
LCD_WR_DATA8(0x2);
LCD_WR_DATAS8(0x1);
LCD_WR_DATAS(0x0);
LCD_WR_DATAS8(0x6);
LCD_WR_DATA8(0x9);
LCD_WR_DATAB8(0xC);
LCD_WR_REG(0xf1);
LCD_WR_DATA8(0x1);
LCD_WR_DATA8(0x3);
LCD_WR_DATAS(0x0);
LCD_WR_DATA8(0x3A);
LCD_WR_DATA8(0X3E);
LCD_WR_DATA8(0x9);
LCD_WR_REG(0xf2);
LCD_WR_DATAS8(0XC);
LCD_WR_DATA8(0x9);
LCD_WR_DATA8(0x26);
LCD_WR_DATA8(0x7);
LCD_WR_DATA8(0x7);
LCD_WR_DATA8(0x30);//2d
LCD_WR_REG(0xf3);
LCD_WR_DATA8(0x9);
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LCD_WR_DATA8(0x6);
LCD_WR_DATA8(0X57);
LCD_WR_DATA8(0x3);
LCD_WR_DATA8(0x3);
LCD_WR_DATAB8(0x6b);//6e
LCD_WR_REG(0xf4);
LCD_WR_DATA8(0xd);
LCD_WR_DATA8(0x1d);
LCD_WR_DATAS8(0x1c);
LCD_WR_DATAS8(0x6);//5
LCD_WR_DATA8(0x8)://3
LCD_WR_DATA8(0XF);
LCD_WR_REG(0xf5);
LCD_WR_DATA8(0xc);
LCD_WR_DATA8(0X5);
LCD_WR_DATA8(0x6);
LCD_WR_DATA8(0x33);//32
LCD_WR_DATA8(0x31);
LCD_WR_DATA8(0XF);

1l end gamma==

LCD_WR_REG(0x11);
delay_ms(120);

LCD_WR_REG(0x29);
LCD_WR_REG(0x2c);

/*void GC9306_enter_sleep(void)
{

LCD_WR_REG(0xfe);
LCD_WR_REG(0Oxef);
LCD_WR_REG(0x28);
delay_ms(120);
LCD_WR_REG(0x10);
delay_ms(150);

}
void GC9306_exit_sleep(void)
{
LCD_WR_REG(0xfe):
LCD_WR_REG(0xef);
LCD_WR_REG(0x11);
delay_ms(120) ;
LCD_WR_REG(0x29);

*/

/*

/[ST7789V+CGC-LCD
/I Start Initial Sequence

LCD_WR_REG(0x01); //#f4-reset
delay_ms(120);
LCD_WR_REG(0x11); //Sleep out
delay_ms(120); //Delay 120ms
//Start Initial Sequence
LCD_WR_REG(0x36);
if(USE_HORIZONTAL==0)LCD_WR_DATAS8(0x00);
else if(USE_HORIZONTAL==1)LCD_WR_DATAB8(0xC0);
else if(USE_HORIZONTAL==2)LCD_WR_DATAS8(0x70);
else LCD_WR_DATAB8(0xAO0);

LCD_WR_REG(0x3A);
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LCD_WR_DATA8(0x05);

LCD_WR_REG(0xB2);

LCD_WR_DATA8(0x0c);
LCD_WR_DATA8(0x0c);
LCD_WR_DATA8(0x00);
LCD_WR_DATA8(0x33);
LCD_WR_DATA8(0x33);

LCD_WR_REG(0xB7);
LCD_WR_DATA8(0X75);

LCD_WR_REG(0xBB);
LCD_WR_DATA8(0x22);

LCD_WR_REG(0XCO);
LCD_WR_DATA8(0x2C);

LCD_WR_REG(0XC2);
LCD_WR_DATAS8(0x01);

LCD_WR_REG(0xC3);
LCD_WR_DATAB8(0x13);

LCD_WR_REG(0xC4);
LCD_WR_DATAS8(0x20);

LCD_WR_REG(0xC6);
LCD_WR_DATAS8(0x11);

LCD_WR_REG(0xD0);
LCD_WR_DATAB8(0xA4);
LCD_WR_DATAS8(0xAL);

LCD_WR_REG(0XD6);
LCD_WR_DATA8(0XAL):;

LCD_WR_REG(0XEQ);

LCD_WR_DATA8(0XDO);
LCD_WR_DATA8(0x05);
LCD_WR_DATAS(0X0A);
LCD_WR_DATA8(0x09);
LCD_WR_DATA8(0x08);
LCD_WR_DATA8(0x05);
LCD_WR_DATA8(0X2E);
LCD_WR_DATA8(0x44);
LCD_WR_DATA8(0x45);
LCD_WR_DATA8(0X0F);
LCD_WR_DATA8(0x17);
LCD_WR_DATAS8(0x16);
LCD_WR_DATA8(0x2B);
LCD_WR_DATA8(0x33);

LCD_WR_REG(0XEL);

LCD_WR_DATA8(0XDO);
LCD_WR_DATA8(0x05);
LCD_WR_DATAS(0X0A);
LCD_WR_DATA8(0x09);
LCD_WR_DATA8(0x08);
LCD_WR_DATA8(0x05);
LCD_WR_DATA8(0X2E);

//050C
/105 0C



LCD_WR_DATAB8(0x43);
LCD_WR_DATAB8(0x45);
LCD_WR_DATABS8(0x0F);
LCD_WR_DATAB8(0x16);
LCD_WR_DATAB8(0x16);
LCD_WR_DATA8(0x2B);
LCD_WR_DATAB8(0x33);
/ILCD_WR_REG(0x21);  //Eif A Eon
LCD_WR_REG(0x29); /[Display on
delay_ms(100);

*/

}
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