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Figure 5 4-line serial Interface Timing Characteristics
VDDI=1.65 to 3.3V, VDD=24 to 3.3V, AGND=DGND=0V, Ta=25("
Signal Symbol Parameter MIN MAX | Unit Description
Tess Chip select setup time (write) 15 ns
TesH Chip select hold time (write) 15 ns
CSX Tess Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 65 ns
Tenw Chip select “H" pulse width 40 ns
Tscyew Serial clock cycle (Write) 66 ns
-write command & data
TsHw SCL “H" pulse width (Write) 15 ns
ram
— Tauw SCL “L" pulse width (Write) 15 ns
Tscyer Serial clock cycle (Read) 150 ns
-read command & data
TsHr SCL "H" pulse width (Read) 60 ns
ram
Tsir SCL “L" pulse width (Read) 60 ns
3k D/CX setup time 10 ns
D/CX DCS P
Toch D/CX hold time 10 ns
SDA Tsps Data setup time 10 ns
(DIN) TeoH Data hold time 10 ns
DOUT Tace Access time 10 50 ns | For maximum CL=30pF
Ton Output disable time 15 50 ns | For minimum CL=8pF

Table 6 4-line serial Interface Characteristics
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6.1 BiRBEIEEAHATFZER (RESET CONDITION AFTER POWER UP):

Shorter than Sus _
I I ! b
N ) Trw—1]
RESX N\ 7 \ j
— l §
I |
« T J
D RT i
Display Normal operation >< During reset ><:( Initial condition
status P 9 (Default for H/W reset)

KOV RIRE R G E AR FF
X 6: BIEBMEEMAFFER

i H /g M 2% AT E AL

MIN TYPE MAX
S RFFR P I A] | trest 5 ms
257 B 1] Trres 51 RES 10 us
SARFF R P I [A] | Tresw 120 ms
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7. HESTIEE:
7.1 L%k

e A
B €& %8
1.
Instruction | D/CX|WRX|RDX| D17-8 D7 D6 D5 D4 D3 D2 D1 Do Hex Function
NCOP 0 1 1 - 0 0 0 0 0 0 0 0 (00h) No operation
SWRESET 0 1 1 - o] 0 0 0 0 o] 0 1 (01h) | Software reset
0 T 1 - 0 0 0 0 0 1 0 0 (04h) | Read display ID
1 1 1 - - - - - - - - - Dummy read
RDDID 1 1 T - ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10 ID1 read
1 1 T - D27 D26 ID25 D24 D23 D22 D21 ID20 ID2 read
1 1 1 - ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30 ID3 read
Read display
0 T 1 - 0 0 0 0 1 0 0 1 (09h)
status
1 1 1 - - - - - - - - - Dummy read
RDDST 1 1 1 - BSTON MY MX MV ML RGB MH ST24 -
1 1 T - ST23 IFPF2 | IFPF1 IFPFO | IDMON | PTLON [SLOUT | NORON -
1 1 T - ST15 ST14 |INVON| ST12 ST11 | DISON | TEON | GCS2 -
1 1 T - GCs1 GCS0 TEM ST4 ST3 ST2 ST1 STO -
Read display
0 1 1 - o] 0 0 0 1 o] 1 0 (0Ah)
power
RDDPM
1 1 1 - - - - - - - - - Dummy read
1 1 1 - BSTON | IDMON [PTLON | SLPOUT | NORON | DISON 0 0
0 1 1 - o] 0 0 0 1 o] 1 1 (0Bh) | Read display
RDD
1 1 1 - - - - - - - - - Dummy read
MADCTL
1 1 T - MY MX MV ML RGB MH 0 0 -
Read display
0 1 1 - o] 0 0 0 1 1 0 0 (OCh)
RDD pixel
COLMCD 1 1 0 - - - - - - - - - Dummy read
1 1 T - 0 D6 D5 D4 0 D2 D1 Do -
Read display
0 T 1 - 0 0 0 0 1 1 0 1 (0Dh)
image
RDDIM
1 1 1 - - - - - - - - - Dummy read
1 1 1 - VSSON 0 INVON 0 0 GC2 GC1 GCO -
Read display
RDDSM 0 1 1 - 0 0 0 0 1 1 1 0 (OEh)
signal
1 1 1 - - - - - - - - - Dummy read
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Instruction |D/CX|WRX|RDX| D17-8 D7 D6 D5 D4 D3 D2 D1 Do Hex Function
1 1 1 - TEON TEM 0 0 0 0 0 0 -
Read display
0 1 1 - 0 0 0 0 1 1 1 1 (OFh) | self-diagnostic
RDDSDR result
1 1 ) - - - - - - - - - Dummy read
1 1 1 - D7 D6 0 0 0 0 0 0 -
SLPIN 0 1 1 - 0 0 0 1 0 0 0 0 (10h) Sleep in
SLPOUT 0 1 1 - 0 0 0 1 0 0 0 1 (11h) Sleep out
PTLON 0 7 1 - 0 0 0 1 0 0 1 0 (12h) | Partial mode on
Partial off
NORON 0 1 1 - 0 0 0 1 0 0 1 1 (13h)
(Normal)

Display inversion
INVOFF 0 1 1 - 0 0 1 0 0 0 0 0 (20h)
off

Display inversion

INVON 0 1 1 - 0 0 1 0 0 0 0 1 (21h)
on
0 T 1 - 0 0 1 0 0 0 0 1 (26h) | Display inversion
GAMSET
1 1 1 - 0 0 0 0 GC3 GC2 GC1 GCOo on
DISPOFF 0 1 1 - 0 0 1 0 1 0 0 0 (28h) Display off
DISPON 0 1 1 - 0 0 1 0 1 0 0 1 (29h) Display on
Column address
0 1 1 - 0 0 1 0 1 0 1 0 (2Ah)
set
1 1 1 - XSs15 XS14 X813 Xs12 XS11 XS10 XSs9 Xs8 X address start:
CASET
1 1 1 XSs7 XS6 XS5 XS4 XS3 Xs2 X81 XS0 0=XS=X
1 1 1 XE15 XE14 XE13 XE12 XE1 XE10 XE9 XE8 X address start:
1 1 1 XE7 XE6 XE5 XE4 XE3 XE2 XE1 XEO S=XE=X
0 il 1 - 0 0 1 0 1 0 1 1 (2Bh) | Row address set
1 ) 1 - YS15 YS14 YS13 Ysi12 YS11 YsS10 YS9 YS8 Y address start:
RASET 1 1 1 YS7 YS6 YS5 YS4 YS3 YSs2 YS1 YS0 0=YS=Y
1 1 1 YE15 YE14 YE13 YE12 YEN YE10 YE9 YES8 Y address start:
1 1 1 YE7 YE6 YES5 YE4 YE3 YE2 YE1 YEO S=YE=Y
0 ) 1 - 0 0 1 0 1 1 0 0 (2Ch) | Memory write
1 ) 1 |D1[17:8]] D1[7] D1[8] D1[5] D1[4] D1[3] D1[2] D1[1] D1[0]
RAMWR
1 1 1 |Dx[17:8]] Dx[7] Dx[6] DX[5] Dx[4] Dx[3] Dx[2] Dx[1] Dx[0] Write data
1 1 1 |Dn[17:8]] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] Dn[1] Dn[0]
RAMRD 0 ) 1 - 0 0 1 0 1 1 1 0 (2Eh) | Memory read
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Instruction |D/CX|WRX|RDX| D17-8 D7 D6 D5 D4 D3 D2 D1 DO Hex Function
1 1 1 - - - - - - - - - Dummy read
1 1 1t |D1[17:8]] D1[7] D1[6] D1[5] D1[4] D1[3] D1[2] D1[1] D1[0]
1 1 T |Dx[17:8]] Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] Dx[1] Dx[0] Read data
1 1 1 |Dn[17:8]] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] Dn[1] Dn[0]
Partial sart/end
0 1 1 - 0 0 1 1 0 0 0 0 (30h)
address set
1 1 1 - PSL15 | PSL14 | PSL13 | PSL12 | PSL11 | PSL10 | PSL9 PSL8 Partial start
address: (0,
PTLAR 1 1 1 - PSL7 PSL6 PSL5 PSL4 PSL3 PSL2 | PSL1 PSLO
1,2, .P)
1 1 1 - PEL15 | PEL14 | PEL13 | PEL12 | PEL11 | PEL10 | PEL9 PEL8 Partial end
address (0, 1,2,
1 1 1 - PEL7 PEL6 PEL5 PEL4 PEL3 PEL2 | PEL1 PELO
3,,P)
Vertical scrolling
0 1 1 - 0 0 1 1 0 0 1 1 (33h)
definition
1 1 1 - TFA15 | TFA14 | TFA13 | TFA12 | TFA11 | TFA10 | TFA9 TFA8
1 1 1 - TFAT TFAB TFAS TFA4 TFA3 TFA2 | TFA1 TFAO
VSCRDEF
1 1 1 - VSA15 | VSA14 | VSA13| VSA12 | VSA11 | VSA10 | VSA9 | VSAS
1 1 1 - VSAT VSAB VSAS5 VSA4 VSA3 | VSA2 | VSA1 VSAO
1 1 1 - BFA15 | BFA14 | BFA13 | BFA12 | BFA11 | BFA10 | BFA9 BFA8
1 1 1 - BFA7 BFAB BFA5S BFA4 BFA3 BFA2 | BFA1 BFAQ
Tearing effect
TEOFF 0 1 1 - 0 0 1 1 0 1 0 0 (34h)
line off
Tearing effect
TEON 0 1 1 - 0 0 1 1 0 1 0 1 (35h)
line on
1 1 1 - - - - - - - - TEM
Memory data
0 1 1 - 0 0 1 1 0 1 1 0 (36h)
MADCTL access control
1 1 1 - MY MX MV ML RGB 0 0 0 -
Vertical scrolling
0 1 1 - 0 0 1 1 0 1 1 1 (37h)
start address
VSCRSADD
1 1 1 - VSP15 | VSP14 | VSP13| VSP12 | VSP11 | VSP10 | VSP9 | VSP8
1 1 1 - VSP7 VSP6 VSP5 VSP4 VSP3 | VSP2 | VSP1 VSPO
IDMOFF 0 1 1 - 0 0 1 1 1 0 0 0 (38h) Idle mode off
IDMON 0 1 1 - 0 0 1 1 1 0 0 1 (39h) Idle mode on
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Instruction |D/CX|WRX|RDX| D17-8 D7 D6 D5 D4 D3 D2 D1 Do Hex Function
Interface pixel
0 1 1 - 0 0 1 1 1 0 1 0 (3Ah)
COLMOD format
1 T 1 - 0 D6 D5 D4 0 D2 D1 DO Interface format
Memory write
0 1 1 - 0 0 1 1 1 1 0 0 (3Ch)
continue
RAMWRC 1 1 1 |D1[17:8]] D1[7] D1[6] D1[5] D1[4] D1[3] D1[2] D1[1] D1[0]
1 1 1 |Dx[17:8]] Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] Dx[1] Dx[0] Write data
1 1 1 |Dn[17:8]] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] Dn[1] Dn[0]
Memory read
0 1 1 - 0 0 1 1 1 1 1 0 (3Eh)
continue
1 1 1 - - - - - - - - - Dummy Read
RAMRDC
1 1 T |D1[17:8]] D1[7] D1[6] D1[5] D1[4] D1[3] D1[2] D1[1] D1[0]
1 1 T |Dx[17:8]] Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] Dx[1] Dx[0]
1 1 t |Dn[17:8]] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] Dn[1] Dn[0]
0 T 1 - 0 1 0 0 0 1 0 0 (44h) | Set tear scanline
TESCAN 1 1 1 - N15 N14 N13 N12 N11 N10 N9 N8
1 1 1 - N7 N6 N5 N4 N3 N2 N1 NO
0 1 1 - 0 1 0 0 0 1 0 1 (45h) Get scanline
1 1 1 - - - - - - - - - Dummy Read
RDTESCAN
1 1 1 - - - - - - - N9 N8
1 1 1 - N7 N6 N5 N4 N3 N2 N1 NO
0 1 1 - 0 1 0 1 0 0 0 1 (51h) Write display
WRDISBYV
1 1 1 - DBVY DBV6 | DBV5 | DBV4 DBV3 | DBV2 | DBV1 DBVO brightness
Read display
0 1 1 - 0 1 0 1 0 0 1 0 (52h)
brightness value
RDDISBV
1 1 ) - - - - - - - - - Dummy read
1 1 1 - DBVY DBV6 | DBV5 | DBV4 DBV3 | DBV2 | DBV1 DBVO
Write CTRL
0 1 1 - 0 1 0 1 0 0 1 1 (53h)
WRCTRLD display
1 1 1 - 0 0 BCTRL 0 DD BL 0 0
Read CTRL
0 1 1 - 0 1 0 1 0 1 0 0 (54h)
RDCTRLD value dsiplay
1 1 ) - - - - - - - - - Dummy read
1 1 1 - 0 0 BCTRL 0 DD BL 0 0
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Instruction |D/CX|WRX|RDX| D17-8 D7 D6 D5 D4 D3 D2 D1 DO Hex Function
Write content
adaptive
0 i 1 - 0 1 0 1 0 1 0 1 (55h) brightness
WRCACE
control and Color
enhancemnet
1 T 1 - CECTRL 0 CE1 CEO 0 0 c1 co
Read content
adaptive
0 T 1 - 0 1 0 1 0 1 1 0 (56h)
brightness
RDCABC
control
1 1 T - - - - - - - - - Dummy read
1 1 T - 0 CECTRL 0 0 0 0 c1 co
Write CABC
0 T 1 - 0 1 0 1 1 1 1 0 (5Eh) minimum
WRCABCMB
brightness
1 T 1 - CMB7 CMB6 | CMBS5 | CMB4 CMB3 | CMB2 | CMB1 | CMBO
Read CABC
0 T 1 - 0 1 0 1 1 1 1 1 (5Fh) minimum
RDCABCMB brightness
1 1 + _ - - - - - - - - Dummy read
1 1 T - CMB7 CMB6 | CMB5 | CMB4 | CMB3 | CMB2 | CMB1 | CMBO
Read Automatic
Brightness
0 1 1 - 0 1 1 0 1 0 0 0 (68h) Control
RDABCSDR Self-Diagnostic
Result
1 1 4 _ _ - - - - - - - Dummy read
1 1 1 - D7 D6 0 0 0 0 0 0 -
0 1 1 - 1 1 0 1 1 0 1 0 (DAh) Read ID1
RDID1 1 1 T - - - - - - - - - Dummy read
1 1 T - ID17 D16 ID15 D14 ID13 ID12 ID11 ID10 Read parameter
0 T 1 - 1 1 0 1 1 0 1 1 (DBh) Read ID2
RDID2 1 1 T - - - - - - - - - Dummy read
1 1 T - D27 D26 ID25 D24 D23 D22 ID21 ID20 Read parameter
RDID3 0 1 1 - 1 1 0 1 1 1 0 0 (DCh) Read ID3
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Instruction |D/CX|WRX

RDX| D17-8 D7 D6 D5 D4 D3 D2

D1

Do

Hex Function

1

1

Dummy read

1

1

T ID37 ID36 ID35 ID34 ID33 D32

ID31

ID30

Read parameter

7.4 e 3E
A P 10 Bos TR, TG AT 1Ak,
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;AR (NAEEF
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1E f b i 2%

BEL. 1m0 GEO)
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. RW. E. RS. DO——D7, 8K}
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WRIFIRA B IERE S A RBEE, &
ERZEEE: Badiialg. i

g 1€

S
EHASENEALTUSS, 8
FEEREER, RARFEILE
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SRS, e (TR BBE
BB AT I

= B0 3
HE S5 SR R0

BN IEH B, EES

BT
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VDD VDD
VSS VSS
rs P3.0
= sclk P3.2 =
— sid P3.1 =
reset P1.0
csl P1.1
B Y

7.5 FZFFa

//LCM resolution:240x320,
//driver IC:ST7789V,

#tinclude <regbl.h>
#tinclude <chinese code. h>

/R BE 1C il E AR S 2R 1 E X

shit cs1=P1 1;

sbit reset=P170;

sbit rs=P370;

shit sclk=P3°2;

sbit sid=P3°1;

sbit key=P2°0; //P2.0 15 GND 2 [a]4E— 4 ekt

/* B84 F LCD Fbex/
void transfer command(int datal)
{
char i;
cs1=0;
rs=0;
for (i=0;i<8;i++)
{
sclk=0;
if(datal&0x80) sid=1;
else sid=0;

sclk=1;
datal=datal<<=1;
}
}
/%5 AR LCD B/

void transfer data(int datal)

HLi%: 0755-29784961 Http://www.jlxlcd.cn 14
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{

char i;

cs1=0;

rs=1;

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

{
sclk=0;
if(datal&0x80) sid=1;
else sid=0;
sclk=1;
datal=datal<<=1;

//===fE 16 1454, 16 (if54—te(E
void transfer command 16 (uint com 16bit)

{
transfer command(com 16bit >>8); //5eAEE 8 AL
transfer command(com 16bit ) ; / /AR 8 AL
1

[/ 2 ANEAT (BRI 16 A7) $HEF LCD itk
void transfer data 16 (uint data 16bit)
{
transfer data(data 16bit>>8);
transfer data(data 16bit);
}

//===RKiE 1 NFEHTRL S 1A AR
void Led Write Com Data(uint com,uint val)
{
transfer command 16 (com); //Jef&$84
transfer data 16 (val); / /AL B
1

void delay(long i)
{
int j, k;
for (§=0; j<i; j++)
for (k=0;k<110;k++) ;
}

//void delay us(long 1)
//4

// int j,k;

// for(j=0; j<i; j++)

//  for (k=0;k<10;k++) ;
//}

void Switch()

{

repeat:
if (key==1) goto repeat;
else delay(1000) ;
if (key) goto repeat;
else ;

}

void led initial()

HLi%: 0755-29784961 Http:/Aww.jIxlcd.cn
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{

delay (50) ;
reset=0;
delay (50) ;
reset=1;
delay (50) ;

/ /Hkdkkoktokklok Start Initial Sequence skkskoksdoksdokdok//

//

//

//

//

transfer command (0x11);
delay (50) ;

transfer command (0x36) ;
transfer data(0x00) ;
transfer data(0x48) ;

transfer command (0xB6) ;
transfer data(0x0A) ;
transfer data(0x82) ;

transfer command (0x3a) ;
transfer data(0x05) ;

display and color format setting //
/AT e RGB,  FUFAREIRT, RIS/ BT

//BIRDIREWE . F/4T BRI
//E%7A% SOURCE k5 [A): Oxa2: A FA, 0x82: AFAL

//256K 16bit/pixel

transfer command (0xb2) ;
transfer data(0x0Oc) ;
transfer data(0x0Oc) ;
transfer data(0x00) ;
transfer data(0x33);
transfer data(0x33) ;
transfer command (0xb7) ;
transfer data(0x35) ;

transfer command (0xbb) ;
transfer data(0x28) ;
transfer command (0xc0) ;
transfer data(0x2c) ;
transfer command (0xc2) ;
transfer data(0x01) ;
transfer command (0xc3) ;
transfer data(0x10) ;
transfer command (0xc4) ;
transfer data(0x20) ;
transfer command (0xc6) ;
transfer data(0x0f) ;
transfer command (0xd0) ;
transfer data(0Oxa4) ;
transfer data(0Oxal);

ST7789V Frame rate setting //
ST7789V Power setting //
ST7789V gamma setting //

transfer command (0xe0) ;
transfer data(0xd0) ;
transfer data(0x00) ;
transfer data(0x02) ;
transfer data(0x07) ;
transfer data(0x0a) ;
transfer data(0x28) ;
transfer data(0x32) ;
transfer data(0x44) ;
transfer data(0x42) ;
transfer data(0x06) ;
transfer data(0x0e) ;
transfer data(0x12);
transfer data(0x14);
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}

transfer data(0x17);

transfer command (Oxel) ;
transfer data(0xd0) ;
transfer data(0x00) ;
transfer data(0x02) ;
transfer data(0x07) ;
transfer data(0x0a) ;
transfer data(0x28) ;
transfer data(0x31);
transfer data(0x54) ;
transfer data(0x47) ;
transfer data(0x0Oe) ;
transfer data(0xlc);
transfer data(0x17);
transfer data(0x1b);
transfer data(Oxle);

transfer command (0x29) ;

EAPIR TN

/)R8 SE A bR FFaRAAFR (XS, YS) LI & F K/ (x_total, y_total)
void led address(int XS, int YS, int x total, int y total)

{

}

int XE, YE;
XE=XS+x_total-1;
YE=YS+y total-1;

transfer command (0x2a) ;
transfer data 16 (XS) ;
transfer data 16 (XE) ;

transfer command (0x2b) ;
transfer data 16 (YS) ;
transfer data 16 (YE) ;

transfer command (0x2c) ;

/] BB X TR R A AR bk

// X FFiE Ak (16 £7)
// X gk (16 £7)

[/ BB Y TR R AR A ik

// Y FFiEHaE (16 £7)
// Y gk (16 £7)

/! EHAEITIE

void mono transfer data 16(int mono data, int font color, int back color)

{

int 1i;
for(i=0;i<8;i++)
{

if (mono data&0x80)

{

transfer data 16(font color); //H#EIE2 1K, B RFHEIMG

}

else

{

transfer data 16 (back color); //H#yE2 0K, EREM

}

mono_data<<=1;

/&R R — R

void display color(int color data)

{

int 1, j;

HLi%: 0755-29784961
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lcd address (0, 0, 240, 320) ;
for (i=0;1<240;i++)
{

for (j=0; j<320; j++)

{

}

transfer data 16(color data);

void display white (void)
{
int 1, j;
transfer command (0x2c) ;
for (i=0;i<240;i++)
{
for (j=0; j<320; j++)
{
transfer data 16 (0xffff);
}

}

void display black(void)

{
int i, j, k;
transfer command (0x2c) ;
for (i=0;1<240; i++)

/] GEIEITG

{
transfer data 16 (0xffff);
}
for (i=0;i<318;i++)
{
for (k=0;k<1;k++)
{
transfer data 16 (0xffff);
}
for (j=0; j<238; j++)
{
transfer data 16 (0x0000) ;
}
for (k=0;k<1;k++)
{
transfer data 16 (0xffff);
1
}
for (i=0:1i<320:i++)
{
transfer data 16 (0xffff);
}

}

// IR 8x16 PRI

void disp string 8x16(int x, int y, char *text, int font color, int back color)

{
int i=0, j, k;
while (text[i]>0x00)
{

HLi%: 0755-29784961 Http:/Aww.jIxlcd.cn
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if ((text[i]>=0x20)&& (text[i]<=0x7e))
{

j=text[1]-0x20;

lcd address(x,v, 8, 16) ;
for (k=0;k<16; k++)

{

mono transfer data 16(ascii table 8x16[j*16+k], font color, back color);
//?a??”ascii table 8x16[]7?a??8y X é?2u”ASCII TABLE 5X8 8X16 horizontal.h”a?
}
x+=8;
i++;
}
else
it+;

}

void display string 16x16(int x, int y, uchar *text, int font color, int back color)

{

uchar i, j, k;
uint address;

j=0;
while(text[j] !'="\0") /N0 R bR
{

i=0;

address = 1;
while (Chinese horizontal text 16x16[i] > 0xT7e) // >0xTf Bl BIANZ ASCIT A =243

FHF
{
if(Chinese horizontal text 16x16[i] == text[j])
{
if(Chinese horizontal text 16x16[i + 1] == text[j + 1])
{
address = i * 16;
break;
}
T = 2
}
if(y > 240)
{
y=0;
x+=16;
}

if (address !'= 1)// WRINF
{
lcd address (x, v, 16, 16) ;
for (i=0;i<2;i++)
{
for(k = 0; k <16; k++)
{

mono_transfer data 16(Chinese horizontal code 16x16[address], font color, back color) ;

address++;
}
1
Jjt=2;
}
else /) BIR T AT
{
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led address (x, v, 16, 16) ;
for(i = 0; i <2; it++)
{
for(k = 0; k < 16; k++)
{
mono transfer data 16 (0x00, font color, back color);
}
}
Jjt=2;
}

x=x+16;

/BN 32x32 R 1) R
void disp 32x32(int x, int y, char *dp, int font color, int back color)
{

int 1, j;

led address (x, vy, 32, 32) ;

for (i=0;1<32;i++)

{
for (j=0; j<4; j++)
{
mono transfer data 16 (*dp, font color, back color);
dptt;
}
}

}

/s —TREE
void display image (int x, int y, uchar *dp)
{

uchar i, j, k=0;

led address (x, y, 120, 160) ;

for (i=0;i<120;i++)

{ for (j=0; j<160; j++)
A MR R R
ramsfor data (+dp): s AR AR
} dp++ ;
}

}

void main (void)
{
led initial O ;
while(1)
{
led initial O ;
display color (blue);
disp 32x32(40+32%0, 8, jing 32x32, white, blue) ;
disp 32x32(40+32%1, 8, lian 32x32, white, blue) ;
disp 32x32 (40+32%2, 8, xun_32x32, white, blue) ;
disp 32x32(40+32%3, 8, dian 32x32, white, blue) ;
disp 32x32(40+32%4, 8, zi 32x32, white, blue) ;
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display string 16x16(24, 56, "R fEECHHEFHRAF”, white, blue) ;

disp string 8x16(72, 88, ”JLX320-00202”, white, blue) ;
Switch() ;

display image (0, 0, picl);
display image (120, 0, picl);
display image (0, 160, picl) ;
display image (120, 160, picl) ;
Switch();

display color (0x£800) ;
Switch();
display color (0x07e0) ;
SwitchQ) ;
display color (0x001f) ;
Switch();

display black();
Switch();
display color (Oxffff);
Switch();
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