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Pin No. | Symbol /o Function Remark
1 Vien- P | Power for LED backlight cathode

\/

VLED+ P | Power for LED backlight anode
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4 Voo Power voltage
5 RO Red data (LSB)
6 R1 Red data
7 R2 Red data
8 R3 Red data
9 R4 Red data
10 R5 Red data
" R6 Red data
12 R7 Red data (MSB)
13 GO Green data (LSB)
14 G1 Green data
15 G2 Green data
16 G3 Green data
17 G4 Green data
18 G5 Green data
19 G6 Green data
20 G7 Green data (MSB)
21 BO Blue data (LSB)
22 B1 Blue data
23 B2 Blue data
24 B3 Blue data
25 B4 Blue data
26 BS Blue data
27 B6 Blue data
28 B7 Blue data (MSB)
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System Bus
N ——> VCLK /LCD _HCLK
»| REGBANK - TIMEGEN - ——» VLINE / HSYNC / CPY
——» VFRAME / VSYNC / STV
v — VM /VDEN /TP
VIDEO i
l —» LPC3600 p MUX :
——p LCD LPCOE/LCD_LCCINV
—— LCD LPCREV /LCD LCCREV
B it 4 H —— LCD LPCREVB/LCD_LCCREVE
-—
LCDCDMA >
< .| VIDPRCS » VD[23:0]

LPC3600 is a timing control logic unit for LTS350Q1-PD1 or LTS350Q1-PD2.
LCC3600 is a timing control logic unit for LTS350Q1-PE1 or LTS35001-PE2.

B3R EREGBANK(ZHF284H), LCDCDMAZBEM(TLECPUS 5)IERFE EFrameBufferBREIE, EIiZVIDPRCSA
EZS|HIVD[23:0].L, BESVIDEOMUXS|HIE=HES, EMNEREXE,

S3C2440:5 EFEMAN B T LCDIZHIZE ST IFTFTAISTNFFILCD, HAIEBERTFTHM R, B EEZETFTEFAIER
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a. R G EAZ FRIMESS ;

b. EE— 1M ZENAND. NORBIHHIER;

BIMNBENRELCDETRRE LEZ%. EE(geomentry.o)fI5F (font.c) HizD 2B = (farmebuffer.c), XLEEBEF 48
R, WINERE—Med_test.cidiZFIRMIRERR, BREZ. BRNEFEE.
ETRENZLCOEXIRE, TERLCD, HEENSHBEF—1F, BTlcd_3.5.c8lcd_43.cRIRE,

IRIELCDRYSS M, RIRELCDIEHIZE, WFEHAIFEIR, #iEs3c2440_|cd_controller.c, RMNFBEEHEH &R E
HEMICDER, RERINBERAIEBERPE,



XL RLCDIRIZRIESR, RAJgeR) "SARERE" .

WY E s lcd test.c

EZ. HE&E(geometry.c)
Ly e 5= (font.c)

E A (farmebuffer.c)

LCDHEX lcd 3.5.c. lcd 4.3.c

LCD¥=TH == s3c2440 Icd controller.c

BE(4LCD

ATIUERFENFTE, TENE “BRMREKE" RS,
BRNFENEFERFE, BEARIKNSlcd, IAREFIER N Icd TR ?

BEHINMSR L cd_3.5.cFlcd_4.3.cAIHRS, tLNEREMIRAREInit),FIITUAFE—NMcd.c, RREX—1E
KA -
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istruct lcd opr{
void (xinit) (void);

________________________________________________________________________________________________________________________________________________________________



FRPA#E#Icd_3.5.cFlcd_4.3.c, IFBEREIcd.EBIEEHLAMNNAERAIRE, BHRRATARinit().
(&

led.c
struct lcd_opr *lo;

led 3.5.c : i
= - struct lcd opr lcd 4.3 opr {
init = lcd 4.3 init;
.name = XXXXx;

A
struct lcd opr lcd 3.5 opr {
init = led 3.5 init;
.name = Xxxx;

AIE AR /N ERIRETAK, ELEFTIENor/NandiB5), #RRIEFER], MAERILCOMEXARBLRRK, #Bid4K,
F Lt FZIE SRS BICES .

BRIEKRE#Enand flash, ELEEIE192/EEM0nand flashiZEZ 9 EHIZ La1CRERT, XFXPBHAUS
Znand flashiftfEEB 5 o

F0047 _RmiE MRHEEZIEE

FEXRERER, RIEBIEAVIES, MEWNTXHE:
font.c. framebuffer.c. geometry.c. lcd.c. lcd_4.3.c. lcd_controller.c. s3c2440_lcd_controller.c. lcd_test.c
B&mElcd_controller.c, Ba LERKARBLCONESE, O TNEFRAXLESEIREXNAILCDIEHIE.

BUEIRA)FVEE T LCORISEL, BIANSIRIBIIRIE. R, BiERIRSbpp. DHRE, EREAXNRIBHESL N, 5
X LY RS IR T lcd.h AR :

T
lenum {

NORMAL = 0,
P INVERT = 1,
s

VORMAL : IF 7 H 1t
o INVERT @ I

Etypedef struct pins polarity {
int velk; /% normal: 7F FIEILFEIREHE */
int rgb; /% normal: & FE RN */
int hsync; /% normal: EkHA */
int vsync; /% normal: &M */
E}pinsipolarity, *p pins polarity;

itypedef struct time sequence f{
' J* HEE T %

int tvp; /% vysnclkMH /g */
int tvb: /% LDHEHE Vertical Back porch %/

int tvf; /% PFUEEME Vertical Front porch #/

xR I ¥

int thp; /% hsynclk/f /& %/

int thb; /% ZZHHE Horizontal Pack porch */
int thf; /% AW EHE Horizontal Front porch #/

int velk;

:
i} time_sequence, *p_time_ sequence;
:
:

itypedef struct lcd params {
/% G IRIE %/



pins polarity pins pol;

¥k /%#/ jf */
time sequence time seq;

Sk PHEE, bop #/
int xres;
int yres;
int bpp;

J# framebuffer/fJiill */
unsigned int fb base;
}led params, *p lcd params;

LAESE{EIcd_paramsZE#A KR RIcd S,
WFBEZ N cdIER, BEX DN —IMEGEE, BEEHIBNHREFERRE, M7EIcd_controller.hEH:

itypedef struct lcd controller {
void (*init) (p_lcd params plcdparams) ;
void (kenable) (void) ;
void (xdisable) (void);

}lcd controller, *p lcd controller;

R/a1Elcd_controller.cBENIcdS#, BETIBHREWRHITRAYIcdiZF] 22

void led controller init(p led params plcdparams)

{

b IH2AA0ILCDES I I 1 A %

; led controller. init (plcdparams) ;

i
f£53c2440_lcd_controller.cA FEIE— 1 HBTsocAllcdiz HlI BE L5 1E(K

istruct lcd controller s3c2440 lcd controller = {

' . .

H .1nit = XXX

i

' .enalbe = xxx

: .disable = xxx,

l} .

[

i

'

e e e e e e e e e e e e e e e e e e e e e e = = = = = = = = = = = = = =

e ek
0057 _YmiZ_LCDIEHIES
geF F—TRIMAD, 1B2s3c2440 lcd_controller.c:

Estruct led controller s3¢2440 lcd controller = {
.init = $3¢2440 lcd controller init,

. enalbe $3¢2440 lcd controller enalbe
.disable = xs3c2440 lcd controller disable

RENENREGHTINEESSI, B55253c2440 Icd_controller_init, KXIZELCDIRFIRF1F3E, SE2LCDSFR
1:



LCD Control 1 Register

R7A8JNRIEHIEN, FHFBIRE;

Register Address RW Description Reset Value
LCDCON1 0X4D000000 R/W | LCD control 1 register 0x00000000
LCDCON1 Bit Description Initial State

LINECNT [27:18] | Provide the status of the line counter. 0000000000
(read only) Down count from LINEVAL to 0
CLKVAL [17:8] | Determine the rates of VCLK and CLKVAL[9:0]. 0000000000
STN: VCLK = HCLK / (CLKVAL x 2) ( CLKVAL 22)
TFT: VCLK = HCLK/ [(CLKVAL+1)x 2] (CLKVAL=z=0)
MMODE [7] Determine the toggle rate of the VM. 0
0 = Each Frame 1 = The rate defined by the MVAL
PNRMODE [6:5] | Select the display mode. 00
00 = 4-bit dual scan display mode (STN)
01 = 4-bit single scan display mode (STN)

[17:8]AFRECLKVALUR KT #5RE), HAMERMNZTFTR, ERAMNAIZVCLK = HCLK / [(CLKVAL+1) x
2], HAHCLKA100M, LCDFMEEClock cycleFIERBEA5-12MHzBIT], BMRIRVCLK=9, RIEAIL
9=100/[(CLKVAL+1)x2], EH CLKVAL~4.5=5, VCLKAIplcdparams->time_seq.vclk, Mclkval = HCLK/plcdparams-
>time_seq.vclk/2-1+0.5;

[7IAFBE, BIARDIE;

[6:5]TFT IcdEc & 90b11;

[4:11i8 BbpptE=,, RIEENKIplcdparams->bppft B HERAIEIE;
[OILCDHIti{ERE, SEERIRIARBML ;

SFaE2:



LCD Control 2 Register

Register Address R/W Description Reset Value
LCDCON2 | 0X4D000004 RW | LCD control 2 register 0x00000000
LCDCON2 Bit Description Initial State

VBPD [31:24] | TFT: Vertical back porch is the number of inactive lines at the start of 0x00
a frame, after vertical synchronization period.
STN: These bits should be set to zero on STN LCD.

S3LE2440LCDER D B FEIFILCORS B, SHERMEZEXER, UEHMAEE plcdparamstESHERKIRERXFTF
2o

[31:24] : VBPD = tvb - 1
[23:14] : LINEVAL = line - 1
[13:6] : VFPD = tvf - 1
[5:0] : VSPW = tvp - 1

51783

LCD Control 3 Register

I Daniatas I Addennn DAM Ranavimbiam I Danat Ualisa I

[25:19] : HBPD = thb - 1

[18:8] : HOZVAL = %l - 1



[7:0] : HFPD = thf - 1

HEFs4:
LCD Control 4 Register
Register Address RW Description Reset Value
LCDCOMN4 | 0X4D00000C RW | LCD control 4 register 0x00000000
LCDCON4 Bit Description Initial state
MVAL [15:8] |[STN: These bit define the rate at which the VM signal will toggle if 0X00
the MMODE bit is set to logic '1".
HSPWI(TFT) [7:0] |TFT: Horizontal sync pulse width determines the HSYNC pulse's 0X00
high level width by counting the number of the VCLK.
WLH(STN) STN: WLH[1:0] bits determine the VLINE pulse's high level width by
counting the number of the HCLK.
WLH[7:2] are reserved.
00 =16 HCLK, 01 = 32 HCLK, 10 = 48 HCLK, 11 = 64 HCLK
=thp - 1

&5F885:

[7:0] : HSPW



LCD Control 5 Register

Register Address R'W Description Reset Value
LCDCONS 0X4D000010 RW | LCD control 5 register 0x00000000
LCDCONS5 Bit Description Initial state

Reserved [31:17] | This bit is reserved and the value should be ‘0’ 0
VSTATUS [16:15] | TFT: Vertical Status (read only). 00
00 = VSYNC 01 = BACK Porch

10 = ACTIVE 11 = FRONT Porch

HSTATUS [14:13] | TFT: Horizontal Status (read only). 00
00 = HSYNC 01 = BACK Porch
in - ACTIVE 11 - ERNNT Darrh

BIthtE, B 16bpp, REAFHREFHAIEI
[12] : BPP24BL

[11] : FRM565, 1-565

[10] : INVVCLK, O = The video data is fetched at VCLK falling edge

[9]
8]
[7]
[6]
[5]
[4]

- HSYNCEE KRt

- VSYNCE S i

:INVVD, rgb2E R 4E

- INVVDEN

- INVPWREN

- INVLEND

3P|



[3] : PWREN, LCD_PWREN output signal enable/disable
[2] : ENLEND

[1] : BSWP

[0] : HWSWP

REBIREframebufferittilt, 552 LCDSADDR1:

Register Address RW Description Reset Value
LCDSADDR1 | 0X4Do0oo014 R'W | STN/TFT: Frame buffer start address 1 register 0x00000000
LCDSADDR1 Bit Description Initial State

LCDBANK [29:21] | These bits indicate A[30:22] of the bank location for the video butfer 0x00
in the system memory. LCDBANK value cannot be changed even
when moving the view port. LCD frame buffer should be within
aligned 4MB region, which ensures that LCDBANK value will not be
changed when moving the view port. So, care should be taken to use
the malloc() function.

LCDBASEU [20:0] | For dual-scan LCD : These bits indicate A[21:1] of the start address | 0x000000
of the upper address counter, which is for the upper frame memory
of dual scan LCD or the frame memory of single scan LCD.

For single-scan LCD : These bits indicate A[21:1] of the start
address of the LCD frame buffer.

[29:21] : LCDBANK, A[30:22] of fb
[20:0] : LCDBASEU, A[21:1] of fb
RIA29:01R e aatte it A9[30:1],

LCDSADDR2:

Register Address R'W Description Reset Value
LCDSADDR2 | 0X4D000018 RW | STN/TFT: Frame butfer start address 2 register 0x00000000
LCDSADDR2 Bit Description Initial State
LCDBASEL [20:0] | For dual-scan LCD: These bits indicate A[21:1] of the start address 0x0000

of the lower address counter, which is used for the lower frame
memory of dual scan LCD.

For single scan LCD: These bits indicate A[21:1] of the end address
of the LCD frame buffer.

LCDBASEL = ((the frame end address) >=1) + 1

= LCDBASEU +
(PAGEWIDTH+OFFSIZE) x (LINEVAL+1)

[20:0] : LCDBASEL, A[21:1] of end addr
BNframebufferf9 &5 Rttt

REEERERXSIM, SEEEFSIH. LCOTASIM. BIREH5IM:

ivoid jz2440 lcd pin init(void)
i
S G G - EOE I+
GPBCON &= 0x3;
GPBCON = 0x01;

J* LCDE/ G */



GPCCON = Oxaaaaaaaa;
GPDCON = Oxaaaaaaaa;

/% PWREN #/
GPGCON |= (3<<8);

} v
LCOFTE S FRIEHRBNT

#define HCLK 100

Evoid jz2440 lcd pin init(void)
H

S* BHEIE G - EOE I+
GPBCON &= 0x3;

GPBCON |= 0x01;

S LCDEH G +/
GPCCON = Oxaaaaaaaa;
GPDCON = Oxaaaaaaaa;

J* PWREN */
GPGCON |= (3<<8);

==

ok BRI IEAMILCOZ SR BLCOISHIAS +/
woid s3¢2440 lcd controller init(p lcd params plcdparams)
i

int pixelplace;
unsigned int addr;

jz2440 lcd pin init();

/% [17:8]: clkval, velk = HCLK / [ (CLKVAL+1) x 2]
* 9 = 100M /[ (CLKVAL+1) x 2], clkval = 4.5 =5
* CLKVAL = 100/velk/2-1
* [6:5]: Obll, tft Icd
* [4:1]: bpp mode
* [0] : LCD video output and the logic enable/disable
%/
int clkval = (double)HCLK/plcdparams—>time seq.velk/2-1+0.5;
int bppmode = plcdparams—>bpp == 8 2 0xb :\
pledparams—>bpp == 16 2 Oxc :\
Oxd; /% Oxd: 24bpp */
LCDCON1 = (clkval<<8) | (3<<5) | (bppmode<<l) ;

Sk [31:24] : VBPD = tvb — 1
# [23:14] : LINEVAL = line - 1
* [13:6] : VFPD = tvf - 1
¥ [5:0]  :VSPW = twp - 1
%/
LCDCON2 =  ((plcdparams—>time seq. tvb — 1)<<24) | \
((pledparams—>yres — 1)<<14) [\
((pledparams—>time seq. tvf — 1)<<6) | \

((plcdparams—>time seq. tvp — 1)<<0);

% [25:19] ¢ HBPD = thh — 1
* [18:8] : HOZVAL = %if — 1
* [7:0] : HFPD = thf - 1
*/

LCDCON3 =  ((plecdparams—>time seq. thb — 1)<<19) | \
((plcdparams—>xres — 1)<<8) I\
((plcdparams—>time seq. thf — 1)<<0);

¥

* [7:0] - HSPW =thp - 1
%/

LCDCON4 =  ((plcdparams—>time seq. thp — 1)<<0);

S IR E T IHRE, B 16bpp, B A 1E R F NS

#* [12] : BPP24BL

#* [11] : FRU565, 1-565

* [10] : INVVCLK, O = The video data is fetched at VCLK falling edge
#* [9]  : HSINCEZR#

* [8] : VSYNCZZ R

* [7]  : INVVD, rebiE i /R¥

% [6] : INVVDEN

% [5] - INVPWREN

* [4] : INVLEND



* [3] : PWREN, LCD PWREN output signal enable/disable
[2] : ENLEND

[1] - BSWP

[0] : HWSHP

% %

%

pixelplace = plcdparams—>bpp == 24 2 (0) : |\
pledparams—>bpp == 16 2 (1) : |\
(1<) s /4 Sbpp */

LCDCON5 = (plcdparams—>pins pol. velk<<10)
(plcdparams—>pins_pol. rgh<<7)
(plcdparams—>pins pol. hsync<<9)
(plcdparams—>pins pol. vsync<<8)
(plcdparams—>pins pol. de<<6)
(plcdparams—>pins pol. pwren<<5)
(1<<11) | pixelplace;

—

/% framebufferfiif +/

* [29:21] : LCDBANK, A[30:22] of b
* [20:0] : LCDBASEU, A[21:1] of fh
*/

addr = plcdparams—>fb base & ~(1<<31);
LCDSADDR1 = (addr >> 1);

¥

* [20:0] : LCDBASEL, A[21:1] of end addr

%/

addr = plcdparams—>fb base + plcdparams—>xres*plcdparams—>yres*plcdparams—>bpp/8;
addr >>=1;

addr &= OxIfffff

LCDSADDR2 = addr;//

o=

void s3c2440 lcd controller enalbe(void)
{

S HLGIM - GPBO %/

GPBDAT [= (1<<0);

/% pwren o ZBLCDFRAEAVDD %/
LCDCON5 | = (1<<3);

J/# LCDCONI’BIT 0 : W ELCDIZHISLE B4 %/
LCDCONL | = (1<<0);

=

void s3c2440 lcd controller disable (void)
{

SF EHGIE - GPBO %/

GPBDAT &= ~(1<<0);

/% pwren o LLCDIEHAVDD %/
LCDCON5 &= ~(1<<3);

/% LCDCONT BIT 0 : % BLCDE HIHE L hiiE 5 */
LCDCONT &= ~(1<<0) ;

XHL5E Y T s3c2440_lcd_controller.cB%RE, EEIRFE@s3c2440_|cd_controller_init(fENIIEIFAIS ELBN AT,

$£006T_miz_LCDIZE

BUEYRE T s3c2440_lcd_controller.c, LAEFEAIRESAE@MENSHENOEFILCDESIZE, XFHAIAY43TLCD,
BLSLCDFEMB FNNA, HXNZEWNT:




i#tdefine LCD_FB_BASE 0x33c00000

iled_params led 4 3 params = {
: .name = “lcd 4.3”
.pins polarity = {
. de = NORMAL, /% normal : &P E] LLERFT %/



.pwren = NORMAL, J/# normal : & TFHIC */
.velk = NORMAL, /% normal: 75 PIEILRREHE */

.rgb = NORMAL, normal : - FFN] */
.hsync = INVERT, /% normal: ERIT */
.vsync = INVERT, /% normal: EkA %/

1

.time sequence = {

Jx B %

Ltvp= 10, /% vysncHkHEIE #/
.tvb= 2, * _[UHEHE Vertical Back porch */

Ltvf= 2, S PWHERE Vertical Front porch %/

S KT %/
.thp= 41, /% hsyncliff /g */

.thb= 2, /% ZWWHHE Horizontal Back porch */
Lthf= 2, % LWWEHE Horizontal Front porch */

.velk= 9,  %* MHz #/
1,
.xres = 480,
.yres = 272,
.bpp = 16,
. fb base = LCD FB BASE,

SRR T IcdiZ RIS AV, NEEFE— T EENPEEEREEE I,

A8 Icd_controller.c&1#s3c2440 Icd_controller.c, BRI LEZEANNILCDSE, M TELXMAILCDIEHIZE,
lcd_controller.c &1 TRAVEFIZRAI BN T :

» a. BB REFTEZMIcd_controller;
» b. I2fftregister_lcd_controllerta FEIR IR EEA ;

n ¢ i2fHselect |cd_controller(name)4s _EERIIBIEREE N cd_controller;

lcd_controller.cf$A3I0 T :

#define LCD_CONTROLLER_NUM 10

istatic p lcd controller p array lcd controller[LCD CONTROLLER NUMJ;
Estatic p led controller g p led controller selected;

nt register led controller(p led controller plcdcon)

int i;
for (i = 0; i < LCD _CONTROLLER NUM; i++)
{
if (!p array lcd controller[i])
{
p array lcd controller[i] = plecdcon;
return i;
}
}
return —1;
}
int select lcd controller (char *name)
{
int 1i;
for (i = 0; i < LCD_CONTROLLER NUM; i++)
{

if (p array led controller[i] && !stremp(p array lcd controller[i]->name, name))

g p lcd controller selected = p array lcd controller[i];
return i;
}
1

return —1;

% ] L YN JAILCDHT 25
* T EIH S B AT B ILCDEE

¥



int led controller init(p lcd params plcdparams)
{

% G T IR L CDIE s 7145 1 R %/

if (g p led controller selected)

{

g p lcd controller selected—>init (plcdparams);
return 0;

b))

i return —1;
i
ivoid led contoller add(void)

i

! $3c2440_lcd contoller add();

iﬁﬂﬂﬁ, 1£s3c2440 led controller. c BLyF %4 8%
woid s3¢2440 lcd contoller add(void)

i
register lcd controller (&s3c2440 lcd controller);

X#E, $3c2440_lcd_controller.cEMregister_lcd_controller()$§ B S #Ep_array_lcd_controller[iXM8(4H, AR L
E#9lcd_controller.ciff Fselect_lcd_controller)fE NBEZFRILCDIEFIZE, AREHEHEEEHKIZFZZFIUEAILCD
EHIZSHITHEM AR o

EIE, BEdlcd.cEER cd 4.3. BBINT:

o B HAEFERSEIABSE;
= b. B—"register_led?s FTHEMIcdEFRIRELA;
m c. B select_lcd, HEREIEFEFEFLCD;

E#doﬁino LCD_NUM 10

istatic p led params p array lcd[LCD NUMJ:
Estatic p lcd params g p led selected;

nt register led(p lecd params pled)

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

if (!p array led[i])

p array lcd[i] = pled;
return i;
}
}

return —1;

nt select lcd(char *name)

int i;
for (i = 0; i < LCD NUM; i++)
{
if (p array led[i] & !strcmp(p array lcd[i]->name, name))

g p lcd selected = p array led[il;
return i;
1
1

return —1;

Flcd_43.cCEEIEIcdSEEMFE:
void lcd_4_3_add(void) { register_lcd(&lcd_4_3_params); }



ERBEE cd.EEEERERIcAREMR|cdizH =200, RERNIERNMERH,
Elcd.cEERIMAIBLE I T :

Hint led init(void)
H

% JEMLCD */
led 4 3 add();

St EILCDEEHIZE +/
led contoller add();

S EFERALCD %/
select led(“lcd 4.37);

¥ EFEREHLCDIZ HAF */
select lcd controller (“s3c24407) ;

S AEFILCDINIZ 4L, TR TELCDFE 7
lcd controller init(g p lcd selected);

-~ =] ol
F0077_4miz_mE i
BEmlcd_test.c EEIRIM—NK RS cd_test(), AF@framebufferE8iE, FIELEBUNT:

= a. #JIRLCD

b. f£8ELCD

c. SREXLCDB#4: fb_base, xres, yres, bpp
d. f¥framebufferh S#IE

» a #18RHLCD

Elcdiinit 0;
= b. {EBELCD
ilcdfenable();

1Z R ESE PR FARY R Icd_controller_enable()
» ¢ JRENLCDZS#: fb_base, xres, yres, bpp

REFRNZILCONZHIER, TRRIEXEEEHITHENESR.

ZRAEE cd.cEEEmI:

Evoid get lcd params (unsigned int *fb base, int #*xres, int *yres, int *bpp)

i

: *#fb_base = g p_lcd_selected->fb_base;

E #xres = g p_lcd selected—>xres;

' #yres = g p_lcd_selected—>yres;

: *bpp = g p_lcd _selected—>bpp;

)

L o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

» d. fEframebufferdh B EIE



BRIZIMIEBPP=16, BIL2REETRLE, HEZEMframebufferEFIE—BHIBERNIEREEHIE, XF16BPP,
RGB=565, BRRIE, BI[15:112RIFTRLE, [10.5]12H0XRTELEE, 402 H0XRTTE
0b1111100000000000=0xF700,

DAE MBIt ARE S, 58I AxresFlyres HiAR, OXEREE,

p = (unsigned short *)fb base;
for (x = 0; x < xres; xt+)
for (y = 0; y < yres; yt++)
*p++ = 0xf700;

mEFRERRE, E¥Makefile:

iobjs = start.o led.o uart.o init.o nand flash.o main.o exception.o interrupt.o timer.o nor flash.o my printf.o string utils.o liblfuni

iobjs += led/font. o

iobjs += lcd/framebuffer. o

iobjs += lcd/geometry. o

Eobjs += lcd/led. o

objs += led/led 4.3.0

iobjs += lcd/led_controller. o

iobjs += lcd/led test.o

objs += lcd/s3¢2440 lcd controller. o

ftarm—linux-1d —-Ttext 0 —-Tdata 0x30000000 start.o led.o uart.o init.o main.o —o sdram.elf
arm-linux-1d -T sdram. lds § -o sdram. elf

arm—1linux—-objcopy -0 binary —S sdram. elf sdram.bin

arm—1linux—objdump -D sdram.elf > sdram. dis

iclean:

rm *. bin * o * elf * dis

Eu\l: $(objs)

.0 : %.C

arm-linux-gcc —march=armv4 —c —o $@ §<

%.0 : %S
arm-linux-gcc —march=armv4 —c —o $@ $<

AREBIENAREEIN EXRRFER, RIBHERREREITHMEN,
FERERBIE: AXMARFN. FIEREERS.

EIE, RWNIEZ24BPP, BIRGB:888, BN EiE L8z, —HEhIE2411,

i?ﬁ%ﬁ@%ﬁ%ﬂﬁ?&mm, (BXRREAENR2MNFD)SEFETE, RBR0FHRNZEE, 31: 24=RE
o

FF32BPP, KZBEIE R TFI24BPPEARZHY, BIRGB:888, BN EIE L8, —HhiE24(1., RUEMKRERIE
%, BT

/% OXRRGGBB #/
# red */
p2 = (unsigned int *)fb base;
for (x = 0; x < xres; xt++)
for (y = 0; y < yres; y++)
*p2++ = 0xff0000;

/* green */
p2 = (unsigned int *)fb base;
for (x = 0; x < xres; x++)
for (y = 0; y < yres; yt++)
*p2++ = 0x00£f00;

/* blue */
p2 = (unsigned int *)fb base;
for (x = 0; x < xres; xt+)
for (y = 0; y < yres; yt++)
*p2++ = 0x0000ff;



Z B EATHEIE28BPPRIRT R, TTLAUEITEEREERL16BPP, ELCD LR/ RN,
BRBIEAY24BPP. 32BPPEEMTE RALIZEW16BPPHEE R B 16iREIELZ)RILCD L B /~AVIE ?

XERAEFEAH24BPPRY, KERISRAE, 8KRERE, sKBREHIE, RATESRAE, 56RER, 555K
5LcptiE,

F008TH _RiE ER%E

ATURECDLEREE, Bie2AMER, HEET KA, RIZNFRILINESR

ERIE*55003 T _HIZ_ERS EFMHRMERE, HTRINEEfarmebuffer.cSCIME S, fEgeomentry.cLINE
. EE, font.LME=F,

Bl Efarmebuffer.c SERIE SR, — 1M R(x, y)VEFBHRRIEIE:

JUSHEHERRN:

ERSFI FByressk 73 #iy 5 @ANIAR
Eit, FEFMLCDFIRENSEL: fb_base. xres. yres. bpp;

istatic unsigned int fb base;
' . .

istatic int xres, yres, bpp;
'

ivoid fb get lcd params(void)
i



get lcd params (&fb base, &xres, &yres, &bpp);

BB RERE

woid fb put pixel (int x, int y, unsigned int color)

i

: unsigned char *pc; /% Shpp */

: unsigned short *pw; * 16bpp */

: unsigned int  *kpdw; /%* 32bpp */

i unsigned int pixel base = fb base + (xres * bpp / 8) * y + x * bpp / 8;
: switch (bpp)

b

: case 8:

: pc = (unsigned char *) pixel base;
i *pc = color;

E break;

E case 16:

: pw = (unsigned short *) pixel base;
: spw = convert32bpptol6bpp (color) ;

: break;

: case 32:

: pdw = (unsigned int *) pixel base;
E *pdw = color;

: break;

)

)

L e e o e e e e e e e e e e e e e e e oo

X3F8PP, BMEER GBS (1FED), EItEAunsigned charsEE;
XF16PP, EMERR AT 16/LQFET), FELLFEAunsigned shortz£E;

X3F32PP, BMEERGIE32MU4FT), FELtEHunsigned int358Y;

BIREE ARy 2R, HEEMNNEFNVE.

IRIBBPPRIARE, 1R R FEIE.

BN B EIE—RETE32bithY, B8 J/9: 0xOORRGGBS,

$3F8PP, BIMRESIRESIEHA, XANGEBHE, B pc = colorBlT,
SIF16PP, BEHITEHEHKIE,

X3F32PP, K/INNIGFRIRE, EiE*pc = colorBlA],

b

W

{#Fconvert32bppto16bpp () EREHITEN B IR LR :

wunsigned short convert32bpptol6bpp (unsigned int rgb)

:{

' int r = (rgb »> 16)& Oxff;

i int g = (rgb »> 8) & Oxff;

: int b = rgb & 0xff;

E /* rgh565 */

Lor=r ) 3;

Pog g o 2

bob=b > 3;

L return (<1 | (g<5) | (B);
i

L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

S BIENHRGB, BHEMNAYSREMAEIE, SLIIERGB888EEIRGBS65, RiaBHMuUNsigned shortZX B HIEIR
[,



EREZNERREAZRINNEZEANS, BRMNEEFE “‘GES LCD BE” IJLASREXATAE, tinXE
8% http://blog.csdn.net/p1126500468/article/details/50428613

#iE— 1 geometry.c, EFIEEHNR, BEREANERERRERT,
HEEERHWAERFE, NLEEEZNHAE:

% L #/

draw line(0, 0, xres — 1, 0, 0xff0000) ;

draw line(xres — 1, 0, xres — 1, yres — 1, Oxffff00);
draw line(0, yres — 1, xres — 1, yres — 1, 0xff00aa);
draw line(0, 0, 0, yres — 1, 0xff00ef);

draw line(0, 0, xres — 1, yres - 1, 0xff4500);
draw line(xres — 1, 0, 0, yres — 1, 0xff0780);
delay (1000000) ;

JE R %/
draw circle (xres/2, yres/2, yres/4, 0xff00);

BEEICDEERNTER, HeE&EM— 1 EHM,
BRI RIMENSEUENE L RS,
BEROMFERENSHENERRE.
e = —
F0097 miE B RXF
N2, — ™M 28k, MK E, MENXEF,
ALAZSZ LinuxIZIRIBHAIERIRE, ERZETIEER “font” , $TFHfont 8x16.c, FILIEZIBEENAZFTARB
T
o LZ'QL'}J( }}"f?f;? """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" i
0x00, ()0()(){)(/0() */
0x00, /~ /
0x10,
0x38,
0x6c,

0xcb,
0xc6, /* 11000110 +



Oxfe, /* 11111110 %/
0xc6, /* 11000110 */
0xc6, /* 11000110 */
0xc6, /* 11000110 */
0xc6, /* 11000110 */
0x00, /* 00000000
0x00, /* 00000000 */
0x00, /#* 00000000
0x00, /> 00000000 */

FE—Montc, REFBUREELCD LHENF, SENLRINT:

o RIETERNFEFasciidfEfontdata_8x 16152 s fEHUIE
b IRIESERIEETNREAEE
s c RIERENEMRAERRHEE

void fb print char(int x, int y, char c, unsigned int color)

H
' int i, j;

' S R cHJasciiiG it fontdata Sx16H1FE) XA */

' unsigned char *dots = &fontdata 8x16[c * 16];

i unsigned char data;

! int bit;

b R BT R F A %

: for (j =y; j < ytl6; j+t)

: {

! data = *dotst+;

: bit = 7;

: for (i = x; i < x+8; it++)

S RIF AT RAL AT AR B %/

5 if (data & (1<<bit))

' fb put pixel (i, j, color);

: bit—;

: 1

)

)

L e e e e e e e e e e e e e e e e e e e e e e e e e

fEfont 8x16.cBH, BNFRHOIE16ML, FEUEERFEascifd I NI =IEHIE, FEXNNAIF16, BRI
i, SERZFAFRIE L,

BIRESNSEHIESUESEN, RKERMSRHb_put_pixel). X, KRER16NRMEHIE, REFHFHE
o

EHR, EERZE, BHEEIRELCDSH:

iextern const unsigned char fontdata 8x16[];
Vo RPELCDZE */

istatic unsigned int fb_base;

Estatic int xres, yres, bpp;

woid font_init(void)
i

' get lcd params (&fb base, &xres, &yres, &bpp);

Vo Tabe \n\r1237 */

Evoid fb print string(int x, int y, char* str, unsigned int color)
H

' int i =0, j;

while (str[i])
{
if (strli] == "\n")



y = ytl6;

: else if (str[i] = "\r")

: x = 0;

i else

; {

' fb print char(x, y, strl[i], color);
: X = xt8;

' if (x >= xres) /* Jif; */
{

E x = 0;

' y = ytl6;

E }

)

1 1+

f

________________________________________________________________________________________________________________________________________________________________

F0107 _JRIZ_IRIRIE

#£53c2440 Icd_controller.cE, LARIEAMERIITERE:

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

RIFIHMESIEREE:

FelaYlib1funcs SEEMZBIRIERY, (BINERIINEER SR, BRIEREHTEIBPAIdoublel A5 E E/\BYfloatit

=R T.
X3 FARSEHAIREL -

» a. Zubooth&E
» b EAZIRIEHERK
o EERFPEH(—RRGARFEETERSE)

EEREPEHRTR:

a. IN@T€arm-linux-gcc -v, BEHAIFERPIRX X HETIEHE;

b. A @< echo $PATH, EMBEZTEPHIHFIFERNR X RmELEEMERER;
c AR X mETREMEERIERBEXRRE, Flagrep "_floatsisf" * -nR;

d. IREVEEPESE(BRXY), EFXXERIRBXG;

e. [E#Makefile, REIXMANENERSE, BEERERIT;

FERMRFERT RER, FTEACEREFRERERENAibgcc.a;
BrgEE S Mibgcca, BNEIR;



Fo117_REE (FREGHR

BIEBEA SRR ER = K FRY16BPPEL & 24BPP(HE 56 232BPP), RUNFK(IEFEAHSPP, HMEFHEEIR,

SIEFRRePPTIERIEREE, EFBREMBLItIEENMEERS|, REXTRS|, EEXREERLIIIMAIKIEE
BLCDEHIE, BBERFRETER.

BHeREEE2,8256) M EHE, B1EHBHIEN16bit, Rr—MEE,

EEELE, BRINEBVBOXNACHR, TaEBERSIBEEE,
IRIEE =T HIEESS, EERIYIB I RIZ T TESs3c2440_lcd_controller.cEMHE,
#Elcd_controllerE#a(A B iR INA @ IRVIIG LR L :

Estruct lcd controller s3c¢2440 lcd controller = {
' . hame = "s3¢24407,
.init = $3¢2440 lcd_controller_init,
.enable = s3¢2440 lcd controller enalbe,
.disable = s3¢2440 lcd controller disable,
.init palette = s3c2440 lcd controller init palette,

BEREN—RATF, BIFEXRIMbAUEME.



MNSEFMTER, Hictaitbitiox4D000400, HigERERE], EEXALCDEHIE,

ivoid $3¢2440 lcd controller init palette(void)

i

: volatile unsigned int *palette base = (volatile unsigned int *)0x4D000400;
: int i;

! int bit = LCDCONL & (1<<0);

L % LCDCONI'BIT 0 - i# BLCDISHIZE TG4 +/

v if (bit)

5 LCDCONT &= ~(1<<0);

b for (i =0; i < 256; i++)

' {

E S EI617 : rgbb65 */

E *palette baset+ = 1i;

' }

b if (bit)

; LCDCON1 | = (1<€0) ;

i

L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

IREEGMREI, SHMLCOEHRESIT, MRIFTHAXE, BRETHEHETH.
BMLERT—T, REHRIIFSRYENA, XEFAHXR, MiEERE, iLEAI

HAVLEeRIMES T, 0-255, RAiEsL, &ERIEEBENB5G3R0, EILELRRE,

18&lcd_4.3.c, ¥%BPPAS,
HB{&Kcd_controller.cBI¥IREREL, NN EIRVIIALEREL

EinL led controller init(p led params plcdparams)
H

% IR AEIILCOFS BRI LB %/
if (g p lcd controller selected)

P



g p lcd controller selected—>init (plcdparams) ;
g p lcd controller selected—>init palette();
return 0;

1

return —1;

/% LFLCDITHIBEPEITZL 6 %/
/% bpp: palette[12] */

p0 = (unsigned char *)fb base;
for (x = 0; x < xres; xt+)
for (y = 0; y < yres; y++)
*p0++ = 12;

/* palette[47] */
p0 = (unsigned char *)fb base;
for (x = 0; x < xres; x++)
for (y = 0; y < yres; yt++)
*p0++ = A7;

/# palette[88] +/
p0 = (unsigned char *)fb base;
for (x = 0; x < xres; xt+)
for (y = 0; y < yres; yt++)
#p0++t = 88;

/% palette[0] */
p0 = (unsigned char *)fb base;
for (x = 0; x < xres; xt+)
for (y = 0; y < yres; yt++)
#p0++ = 0;

T Looooiieiiooiiieiooooe
ok

: draw 1ine(0, 0, xres — 1, 0, 0x23ff77);

: draw line(xres — 1, 0, xres — 1, yres — 1, Ox[fff);

' draw line(0, yres - 1, xres — 1, yres — 1, 0xff00aa);

; draw line(0, 0, 0, yres — 1, 0xff00ef);

' draw line(0, 0, xres — 1, yres — 1, 0xff45);

: draw line(xres — 1, 0, 0, yres — 1, 0xff0780);

: delay (1000000) ;

N1

: draw circle(xres/2, yres/2, yres/4, 0xff);

L I

' fb print_string(10, 10, “www. 100ask. net\n\r100ask. taobao. com”, 0xff);

L e e e e e e e e e e e e e e e e e e e e e e e e

LFEMREHE, EXRERAUER, ENREREERRITEERZ0-255,

( (FRBEGER) )

¥ ARM#ZEHDNRAR
FO01IR T EFHEEZF S E FYIFIARM
ZB0021F ubuntutp 515 Z FlubuntuEHE R ETEE(E )
003 linux \ [ Jan S
FBO004i8 vidgig55
BO05IZ linuxit e <



F0061F FAXRHESEI (FF)
FO0071F YA LB T EZH (EZ))
FBO008IE 11 ARMIBIREEZ R 58 (555 £ )
FO09IE gcectllarm-linux-gcectlIMakefile
BO10iR ZHEARME K RTftEE
FO171IE BLUARDHIEH

BO12IE HFE#7ZES5SDRAM

FO131E (CIFEELT

FO14E 2E5H4T

ZE0151% NOR Flash

2£016iF Nand Flash

Bo17IE LCD

BB018i1F ADCHI#Z

B019iF 12C

F201E SPI

BEYE “http://wiki.100ask.org/index.php?title=580171%_LCD&oldid=1273"

D% ARMEBNINRAR

» AUERGENT2018F1829H (EH8—) 10:33,



