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3.3, WHE “fb info” GEMIR: .. 16
@, BB R 24
B, A B 26
3.4, BRI, 28
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b, FFAERRETYIFEHIIE: Toremap () o .ottt 31
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LCD UXEHIEZE .
fbmem. ¢ <{—— JKJEME{LFIRBhHE AL
fb info ZE#y

TATIRAFLFP 90 S -

APP: open, read, write. ————> XFNIRMLIRBNFE P HIE S S5 R

IXZ): drv open, drv read, drv write

fEfF

KA B

1, AEEIELES:
AL H B, WAk AZ R .

2, EMIEIREIFAY “open, read, write "

TR EANTAE— “file operations” ZEMJAH.
File operations==> .open, .read, .write, .poll %,

X H”open” B B2 K B AR A DS 5 RIS, I A VEM T
3, register chrdev ;¥MFFFi%E:
fF XA file operations Z5F44.

Register chrdev(FE iS5, &% 'S, file operations &) .

4, NOKH:
PHIXAS “register chrdev () ” PR,

5! H:H]&%&:



B WAZTLCD IS, FNH SRS fbmem. ¢ & AR H 47 LCD SRAIFE
Fro BT R R B R IR N A

Fbmem. ¢ 547 :

1, £F “ANORH:

int  init fbmem init (void)
——>register chrdev(FB MAJOR, “fb”, &b fops) j¥M file operations” &
Kk “fb fops” .

ERLE S
#define z3
File operations &4

static const struct file operations RaEREE = |

.OWINner = THIS MODULE,

.read = fh rgad,

.write = fb write,

.ioctl = fb iocetl,
#ifdef CONFIG COMPAT

.compat ioctl = fb compat icetl,
#endif B B

.mmap = fb mmap,

.open = fb_ﬁpen;

.releasze = fh_felease,
#ifdef HAVE ARCH FB UNMAPPED AREA

.get unmapped area = get fb unmapped area,
#endif B - B
#ifdef CONFIG_FB_DEFERRED IO

.fayne = fbh deferred ioc fsyne,
#endif B -

b

Ko “fbmem. ¢” s&i8 H A SO, WA BEEEAT HIX S file _operations Z5#4
). read ZEpREL
int  init fbmem init(void)

—>register chrdev(FB MAJOR, “fb”, &fb fops)

——>fb class = class create (THIS MODULE, “graphics”);//BI&2K (Z4
MU B A BT R D

IXH fbmem. ¢ WAER AR NI KK, RAEIEAER &N A4 H Q%2R
RXANKRTEBERE. , £ “register framebuffer () ” A LLFE 26 @ B4
“fb info->dev = device create(fb class,
fb_info—>device, MKDEV (FB MAJOR, i), “fb%d”, 1i);”



823

app: open(”/dev/fb0”, ...) R APP T H—ITFEix&KT: 29, KKK T:
0 HI e, &L F file operations fb fops ZhEfH ] “. open =
fb open, ” PREL (FiHHP|: registered fbliminor (inode) 1#{ZH) -

Int fb open(struct inode *inode, struct file *file)
——>int fbidx = iminor (inode); //iminor (inode)#3FiX MK L& ) “Ik
ITEL
——>struct fb info *info; //MiLEMIX 4514
——>info = registered fb[fbidx];//Bl struct fb info *info =
registered fb[fbidx]; % “Kix%&=" N 0. Rf.
struct fb info *info = registered fb[iminor (inode)] =
registered fb[0]. MIiX/ registered fb[1EHH A “IIRKESTHNO N
ThR” I
——>info—>fbops—>fb open //# X/ info = registered fd[0] K]
“ftbops” A “fb open” PRAEIFHL:
—>res = info—>fbops—>fb open(info, 1) ;

LEEeE S
kernel :
b open
int fbidx = iminor (inode) ;
struct fb info *info = = registered fb[0];
//fb 4& frame buffer MiZE X

App:read() : MEEIENF LEMHAHNE. & “file operations fb_fops” &5
¥jd ] “. read = fb read”

ssize t fb read(struct file *file, char user *buf, size t count,
loff t *ppos)

—>struct fb info *info = registered fb[iminor (inode)]; AIRKE SN T
FrM registered fd FHH1E—TRKZE " info” 458,

——>info—>fbops—>fb read //# X/ info FHIM T LML T “fbops” ZhEH)
“fb read” UEPREUN: HLUHFH LR EL .

——>return info—>fbops—>fb read(info, buf, count, ppos);
——>EERA M info” T, #FH: total size = info—>screen size; (FiHe
KN &,



—>buffer = kmalloc ((count > PAGE SIZE) ? PAGE SIZE : count,
GFP_KERNEL) ; // 3 Bt — 22X .

—>src = (u32  iomem *) (info—->screen base + p); //screen base /&35
WAF R . X BRI sre ST BATEW
ek in_EIFEANMRFE AR .

——>*dstt++ = fb_readl (src++) ;//H (M RAFFHEHE+P (M%) T B 22—
NGB H bR “*dst++” B, dst & buffer, buffer & kmalloc () %>
Bic F4) 25 1]

——>copy_to_user (buf, buffer, c); //3EEIEHE VIEIH P 220H,

e

eaeg -
WA if (info->fbops—>fb_read)” Bk KU mlh M I b i i3k
“info—>fbops—>fb read(info, buf, count, ppos):;” ;
ERAMM “src = (u32  iomem *) (info—>screen base + p);” Bz (M
screen base EAFFEHBEIT—A P mFE4L)
MIXAS “sre” Jeabisz] ] kmalloc O ZHECH—A HArHbhE “dst” o
(kdst++ = fb readl (srct++);) . HJa “copy to user (buf, buffer, c)”
BB E s 45 D12 (A

ELzEeEES

kernel:

fb_read

int fbidx = iminor(inode);

struct fb_info *info = registered_fb[fbidx];
if (info->fbops->fb_read)

return info->fbops->fb_read(info, buf, count, ppos);

src = (u32 __iomem *) (info->screen_base + p);
dst = buffer;
*dst++ = fb_readl(src++);

copy_to_user(buf, buffer, c)

M ETHIE “. open” Fl “.read” MK —ANEERIA £b info GEMIMK, XML
R N “registered fd[]” & “RW4ES” N FFREE]—TA fd info
ZERIR

“struct fb_info *info = registered_fb[fbidx]” -



registered fb XA fb info Z5HIEEARIE X

Fbmem. ¢ $2HLAIHGZINR MR AR A HAIZ D “registered fb” %
) “fb_info” SikyfA.

HRPFEANGIL “registered fb” IXAN b info LEHEA I H AL

1, “registered fd” bf inof &Mk ey < L

struct fb_info *registered_fb[FB_MAX] __read_mostly;

2, “registered fd” bf inof &K MK E :
Int register_framebuffer(struct fb_info *fb_info); //iEMframebuffer.
-->registered_fb[i] = fb_info;

( ERER

121845 ]
fhmem.c = I 2, file_operationsig4d J
. \
‘x\\\\ L
Y | 3, register_chrdev ]
flll
|’ register framebuffer() ‘ Fbmem.c 2 ZHE HEFLCDIESHESETER, H-Ti8
L gister_ % TIFEFEMNIREES. ERERREENE T REE
! SHFEFFE M — “fb_info” L5894 (&
“register framebuffer () FiEM" 2

{4 25 FI3ESh
HF. 20 L __-—-/
s3c2410fb.c

R RZIG, APP UANE LS BB R SR A5 LT . Toctl O ZAEAT
ABHUREE TR T .

ST “register framebuffer ()7:

Int register framebuffer(struct fb info *fb info)

——>if (lregistered fb[i]) //4cH,HE—ATT,

——>fb info->dev = device create(fb class, fb info—>device,
MKDEV (FB MAJOR, i), ”“fb%d”, 1i);

fE “fd _class” K PNHAIEES. REEIEF RS AH LELIXA

KT EOE K. XK ndev BY udev A B8 2= H 388 15 £ 5. Fbmem. ¢ A&
G H R E) LCD IRBNHELFR 7, FEARESCRE BRI IRAN . & 77 B 2 1 3
NI BFEFAEEM —A “fb_info” 25K (H “register framebuffer ()
KEM” D .



HRNZE RIA S LCD AL P A HIX > “register framebuffer()”

(1 6832fb. ¢+ amifb. c. atmel lcdfb.c. & 2410 a0 s3fb. c.
s3c2410fb. ¢ ) . FrLAEE ] fbmem. ¢”iX —EACHIN, whE % b EIRHELE R
BRI, EHH O UREREIRSFEF (i B NZ P E s3¢2410£b. ¢ XA
LCD JRZIRBNFE T )

i@ 1. registered fb ZEMEMIZE?

Z 1. register framebuffer

D EREHIREIZF

. inux/drivers/video/s3c2410fb. ¢ (M REEE)
~ devinit s3c2410fb init (void)

——>platform driver register (&s3c2410fb driver) ;7 EM— A FEIKEL (&
A& RN ALIS 0. probe BRED

SHE—AN"bf_info” 45K . EMIFIRIR EIX bf_info L5 1A,
—>







ccccccc

/* Initialize video memory */

ret = s3¢2410fb_map_video_memory(info);

if (ret) {

printk( KERN_ERR "Failed to allocate video RAM: %d\n", ret);
ret = -ENOMEM,;

goto release_clock;

}
-->ret = register_framebuffer(foinfo); //FEMHb_info&h {4
| mmEs
128ES J
fbrmem.c 2, file_operationstgs J
3, register_chrdev J
Fbmem.c B Z18% HEFMLCOIEEESRTERF, FH-TqE
FHFAEMNIREES). ERERDEENE T IREE
) j/ A ERFREEM—A “fo_info” HHIH (H
: “ izt f buffer () FEM" 1 -
l register_framebuffer() 3 EEREE e s EEnE s B i: ﬁlﬂ.\_%iﬁﬁ“ﬁﬁ—"l\
) - - fb_infolk s
B AT E e ,a| /j 141ES “fb_info® £534E: framebuffer_alloc()
T
/’ 53c2410f \*[ 2,8E
l I|'|l (,
|II _ _ |'I * 3,iEM:register framebuffer ()
\ [ s3c2410fb_init()—> ) .
»{ s3c2410%, driverkIfE—> | 4, BB
.probe = =23cZd10fb_probe
B L mag AL mR BIRHAEF: & AT LCD IEAIAL

-~

ot

S —A™ b info 544K : framebuffer alloc
wWHE

VEM: register framebuffer

B4 AH DG R 44

=W o=



FER LD O YEEFEE: NEETSH (fbmem. ¢ FFER)
Fbmem. c: & “.ioctl” .

int  init fbmem init (void)
——>register chrdev(FB MAJOR, “fb”, &fb fops) //F& fb ops Z5if4
(file operations) .
-—>
struct file operations fb fops = {

.ioctl = fb ioctl, //& fb ioctrl () F3REH 4 NE.

-—>
int fb ioctl(struct inode *inode, struct file *file, unsigned int
cmd, unsigned long arg) //H % %% cmd

——> IR 255 N IR, 1F registered fh[1EZH 153 fb info 45 ML &
“info” .
int fbidx = iminor (inode) ;
struct fb_info *info = registered fb[fbidx];

—> FIXA™ info G5MH I var AR 2 # DRI 20 .
switch (cmd) {
case FBIOGET_VSCREENINFO: //GET 3k#%.V (var) A A2 ). SCREEN JE%¢. INFO {5
return copy to user (argp, &info—->var,

sizeof (var)) ? —EFAULT : 0;

& infoovar XPMERFBEFTLAHAE:

struct fb_infn i
int node;

int flags;

|5truct fb wvar screeninfo wvar; J#% Current war #/ |
struct fb fix screeninfo fix; J#% Current fix */

struct f£b monspecs monspecs; /% Current Monitor specs */
struct work struct gqueue; J%* Framebuffer event gueus */
struct fb pixmap pixmap; /# |mage hardware mapper */
struct fb pixmap sprite; /% Curscr hardware mapper #/
struct fb_cmap cmap; A% Current cmap */

struct list head modelist; /% mode |ist *®/

struct fb videomods *mode; ¥ current mode */



ztruct £l war screeninfo |

_ u3l xres; J¥ yisible resclution:x, yHEAISEEE ®/
_ ull yres;
_ uss Xres virtual; SEoyirtual rescluticon */
_ u3Z '_r,rre:s_vi rtual;
__uiz xc:ffget; /# gffset from virtual tc visible ®/
_ u32 yoffset; /¥ resolution #/
_ u32 bits per pixel; /% guess what #®/
Y Je—— P Ji 1= 0 Reaulavals inetand AF cnloes s/

AT fhmem. ¢ FH Y LCD 23 #HERHAUESL T fbmem. ¢ 2R H RN E, HEEH
A LA 1) JEC 2 R A IR B R L) “fb_info” g5k,

LCD BEfF1R(F A2 5R:

FEG KRB Z A, o A 1 B AR AT -

3 DLHT IR LCD BRHLFE 0

VEYNCREESS

e (ERELE—T)

R, T : | LcD
240(8=

—_——_—— e A = =

Bt ESEBEFEM—IFEE. H\‘Eﬂ‘ﬂﬂjﬁh:
AmER mEE E—iThk,




LEaci A m[.ﬁa ?E’if AT N S EEESELETEEAEE (ERREREE  WVOENGT

VDEN :vedio data enable. XX NVDEN B ERE, BRISRTHEE. RY
IMETEEHERT ‘B .

e I R . L ETRBET 1 BR: VK
?(1; 7 T ?”LCD ERNEEFREEE. Qﬁ_f'_"

TSYM VDDV

1, EEFEBRSES: VONC (ZFHH WESES
VFRANME)

LETNHSE-SHESHE, REREIEL-FY
BESE.

2. GEHEEAF: RGB

VDx(VD vedio dats 45T RO-BA—H 168 R L HTE (FEER
FEE. ZERZAVDOWMRERAET1648) . STRERNEERE
FEEEEEIARSL

PEE LCD 5 285, AS[EH LCD 197VCLK” (B ) Al e Aex—E, FrblEE
VR LCD =l a R B AR AN, R AENRE (G5 1 B—x, W
W HT B BIME 2R 05 #0E BTSN RN T 45 VCLK A 1GHz, I gE X WA
Ko AT CAZELE LCD 42 il 28 i L 2 A& I 8D .

RHEa I “Bfeh” EE LCD BF AR

AR ARAE A

5 LCD F i & LCD 528, (R EFS5E)
SEEAE, B AR RES R LCD #5525 .
WEYHE M. —MERHZ DN RRRE.

3, ZJaitse 2440 AR AR  FCE 51 A T LCD. 08 B B AT DARC B i A\
iy, JET]LAECE A LCD 5] B,



LCD EHESHIRE

1, kA

#include <linux/module.h>
#include <linux/kernel.h>
#include <linux/errno.h>
#include <linux/string.h>
#include <linux/mm.h>

#include <linux/slab.h>
#include <linux/delay.h>
#include <linux/fb.h>

#include <linux/init.h>
#include <linux/dma-mapping.h>
#include <linux/interrupt.h>
#include <linux/workqueue.h>
#include <linux/wait.h>
#include <linux/platform device.h>
#include <linux/clk.h>

#tinclude <asm/io. h>
#tinclude <asm/uaccess. h>
tinclude <asm/div64. h>

#include <asm/mach/map. h>
#include <asm/arch/regs—1lcd. h>
#include <asm/arch/regs—gpio.h>
#include <asm/arch/fb.h>

2, NO, H 2 HE ARSI ECAIGIER

1.1, E5EANOK:

static int led init(void)
{

return 0;

}



1.2, HORE;

static void led exit()
{
}

1.3, BimAORSHORE.

module init(led init);
module exit(lcd exit);

MODULE_LTICENSE (“GPL”) ;

static int led init(void)

{

2., mBL—A~ fb_info ZEMIK,

3., & fb info MK,

4., FAFARGGIXE,
RISy — 2 P 3 B S8 2 K S P 4 025 L, T DA Ik — 25 B T .
5., M

return 0;

}
3.1, 7EC—A~ fb_info Z5#A:

static struct fb info *s3c led; //ENX— fb info ZifiAAE & s3c lcd.
s3c led = framebuffer alloc (0, NULL) ;//FA]BEPNAEA & HI Wi [A]E.

SMT: struct fb_info *framebuffer alloc(size t size, struct device

*dev) JR Y.

21 RN (B fb_info S5, ZERRRR/NERE T AZhas
ARXANIGHTTER, AR ADEREEA T BRI, 1 N A% R i T
—BORANG XA . € SO [ ai R iR Bl A — M aEt,  FR XA AR )
BCi)— B e), XA R AR .



struct fb_info *framebuffer alloc(size t size, struct device *dev)

—DENT —A “size” KN, AK fb_info Z5FIMRETR/NUITR:

int fb info size = sizeof (struct fb info);

—IRIEHENI size KNG RAE LK) “fb info” S5HMAK/NMENN: /HElX—
B p 2¥[H.

p = kzalloc (fb info size + size, GFP KERNEL) ;

——>3R )5 par fRIAEIN D BCHIBEL size 23 [A],

info—>par = p + fb_info_size; IATAFHEX BN A BCE . WiHE
size=0.

3.2, s EMXA fb info BHITE s3c led 544,

//5., {EM
//2. 3, XA fb_info &5H4).
register framebuffer (s3c lcd);

3.3, 1®E “fb_info” LHEHYIA:

@, %&A& fb info &M EIRR R : fix, var, fbops F.
@, KEB =5

fb_info £5#E X ] “struct fb fix screeninfo fix;”

|

HE)

4

struct fb fix screeninfo {

char id[16]; // %5, ATREEEL.
(s3c led—>fix. id, “mylcd”);

unsigned long smem start; //S@AFMIdcaGHihl. ¥ 2B W A7 R A EE.

/* (physical address) */

~u32 smem len; /) BAFWIKEE G5 LCD AT %) -

sdc led—>fix. smem len = 240%320%16;

~ u32 type; //s3c_led->fix. type =

FB TYPE INTERLEAVED PLANES;

~ u32 type aux; // IR, A PR B AN M I 2R A

~ u32 visual; /* see
FB VISUAL 3 */
~ul6 xpanstep; /* zero if no hardware

panning */
__ul6 ypanstep; /* zero if no hardware
panning */



__ul6 ywrapstep; /* zero if no

hardware ywrap */

~u32 line length; /* length of a line
in bytes */

unsigned long mmio start; /* Start of Memory Mapped
/0 %/

/* (physical address) */

~ u32 mmio len; /%
Length of Memory Mapped 1/0 */

~u3d2 accel; /%
Indicate to driver which */

/% specific chip/card we have */

~ ul6 reserved[3]; /% Reserved for

future compatibility */

I

a, u32 smem len; WHEEBEHAKE.

DAKEKESSE LCD T “F:\embedded\ 5 — 1. IR AIRSH\JE6S SRS K A
CJRERE] A T\ R &

O A FAN\IZ2440v2\i B T/ W05 BE. pdf”

(5) Resolution 240 x 3(R,G,B)(W) x 320 (H) dots
B
(9) Number of Colors 262% Colors (R.G,B €Bit Digital each)

RGB L4 A AME & &5 6bit, SZbr BAE 2410 B0, RGB HAERE R-5f7, G-6
£, B-541, ANEE 666, —ELH EF | KR XZEHF N 2440 A3CFF 18
B, HSCHF 16 AroHfhan 24 755, HIXHIRE T 2 MHEKR.
MR AF KL PR AL ———240%320%16 (fi7)

SEC_ECCE—} fix.smem len = 240%320%16; FEFET I E, &L COF A

b, u32 type:fH FB_TYPE *%%,

fdefine FB TYPE PACKED PIYELS 0 /* Packed Pixels */
#define FB TYPE PLANES 1 ‘% Non interleaved planes */
#define FBE TYPE INTERLEAVED PLANES 2 ‘% |nterleaved planes e
fdefine FBE_TYPE TEXT 3 ‘¥ Text/attributes #/

fdefine FB TYPE VGA PLANES 4 /% EGA/VGA planes !

ftdefine

FB TYPE PACKED PIXELS 0

// BANE-—0



#define
FB TYPE PLANES 1
//planes—F&
#define FB TYPE INTERLEAVED PLANES 2 /%
Interleaved planes */
ftdefine
FB TYPE TEXT 3
/ /O
ftdefine
FB_TYPE VGA PLANES 4 //
VGA T &
sz 2 F “FB TYPE PACKED PIXELS” o ZAMERIME. (—fEBAEN 5t
fHERBRIMED) o BRE AR AT LSRR 40 251 LCD.
sde led->fix.type = FB TYPE INTERLEAVED PLANES; //Ei# BEH0. HETZHAEZHL0
CHBHROMERTHURES, o = kealloc(fb_info size + size, GFP_KERNEL) - SR EARI\tIR0. »/

¢, _u32 type_aux:PhnpEAY
A7 e AR FH B AN B g 2R, (H b s AN % &

d, u32 visual:&F&FZ% “FB VISUAL *”

#tdefine FB VISUAL MONOO1 0 /* Monochr.
1=Black 0=White MONO Hff, 1 A, 0 NH
#tdefine FB VISUAL MONO10 1 /#* Monochr.
1=White O=Black E(FH#.th, 1 F/xH, 0 AR
#tdefine FB VISUAL TRUECOLOR 2 /% True
color: HEFEH,
#tdefine FB VISUAL PSEUDOCOLOR 3 /%
Pseudo color (like atari) */
#tdefine FB VISUAL DIRECTCOLOR 4 /*
Direct color */
#tdefine FB VISUAL STATIC PSEUDOCOLOR 5 /* Pseudo color
readonly */
AR TFT HE 5
s3c led->fix.visual = E.E-_"\FI sr:h:._r_:i'zcc_:.oa; STFTEREES. |
e, ul6 xpanstep; /% zero if no hardware panning #¥%
HRFEAER panning CPFR?) JMES N 0 */

__ul6 ypanstep; /* zero if no

hardware panning */



__ul6 ywrapstep; /* zero if no
hardware ywrap */

b =TER R E AN 0.

f, u32 line length; /* length of a
line in bytes %/

W fF R, —ATHKE. BAE bytes B LCD £—1T 240 MEER, —1M&
# RGB =172 16 1 (2 F719) «

g,unsigned long mmio start; /* Start of Memory Mapped
/0 %/
~ u32 mmio len; /* Length of Memory

Mapped 1/0 %/
PAF R O 1, 2 A7 BRI . SRR PRI . ik R BT I 27
BT, LR B XA

h, u32 accel; /* Indicate to driver
which */

/* specific chip/card we have */

~ ul6 reserved[3]; /* Reserved for future
compatibility */
T R P A A P P

A E S B E LR N:

f/3.,'|ﬁ§ fb_info SE#1E.
A3 R fh_infolE 4 PR B S S40 15 B i struct fb_fix_screeninfo fix.
strepy (s3c led->fix.id, "myled"); AFfix id-&F, HEEEF
SSG_lcd—bf_ix.smem_ler: = 240%320%16/8; SR FEIKE FIODFES SEESIGEAIETE.

£3c led->fix.type = FB_TYPE_INTERLEAVED PLANES; & K&FH0. HUENITHAFESLCD
TEAZ0MEETFIEE. p = kzalloc (fb_info_size + size, GFP_KERNEL) :43ER55 @ ShiAfiH0. */

s3c led->fix.visual = FB_VISUAL TRUECOLOR; ' TFIFEEEE

330 led->fix.line length = 240%2; AEEEEER., —iTAKE. EEbyte.

SACLCDZE—fT 240, — - BFEREZRE 16 (2F ).

HA—A “BA77 WERGHbbEARE, 2 efrn i LR E T
@, EHETELAL:

fb info ZEfE X HH) “struct fb var screeninfo var;”
AARE BRI 5 M 5

struct fb var screeninfo {

_u32 xres; /- visible
resolution:x J7 M HER,

~ud2 yres;

~u32 xres virtual; /* virtual

resolution %/



~ud2 yres virtual;

~ u32 xoffset; /%
offset from virtual to visible */

~ud2 yoffset; /%
resolution */

~ u32 bits per pixel; /* guess

what */

~ud2 grayscale; /* 1= 0 Graylevels
instead of colors */

struct fb bitfield red; /* bitfield in
fb mem if true color, */

struct fb bitfield green; /* else only length is
significant */

struct fb bitfield blue;

struct fb bitfield transp; /%
transparency */
_u32 nonstd; /% 1= 0

Non standard pixel format */

~ u32 activate; /* see
FB ACTIVATE * */

~u32 height; /%
height of picture in mm %/

132 width; /* width
of picture in mm %/

~ u32 accel flags; /* (OBSOLETE) see
fb info. flags */

/% Timing: All values in pixclocks, except pixclock (of course) */
~u32 pixclock; /%
pixel clock in ps (pico seconds) */

~u3d2 left margin; /* time from sync
to picture */
~u32 right margin; /* time from

picture to sync */



__u32 upper margin; /* time from sync
to picture */

~u32 lower margin;

~u32 hsync len; /* length of
horizontal sync */

~ u3d2 vsync_ len; /* length of vertical
sync %/

~ u32 sync; /* see

FB SYNC * */

~ u32 vmode; /* see

FB VMODE */

~ u32 rotate; /* angle
we rotate counter clockwise */

132 reserved[5]; /% Reserved for
future compatibility */

b

A, u32 xres:X FIHHEIDHER.

~u32 yres:Y FFFIGHER,
240 A7 xFIEETSFEELI40
320; S pREBIHHEHI20

=23c lod-»>var.xres

s3c led->var. yres

B, u32 xres virtual: BIlOHEE.

KR LCD 73 R [E e S0 1, AHIEREAE PC S I A7 o v B RE UL 0 5
_u32 yres_virtual: IXH x, y J5 ARSI AR v BRSO SE B (0 20 R
— o

=3¢ led->var.xres wvirtual 240; S xFEEENAHE, BEFEIESFE—E.

320; A yEEHEHSHE. BEAFLTENyS G—#.

s3c led->var. yres wvirtual

C, _ u32 xoffset:MEfUFNSLPR 7 HER 2 B mFLfE (Z1E) .

~u32 yoffset:
FHRE T x, v A7 R SEER AR H R R A F R, BT AN TR E N
0 Bim] . RIN2 0 NI AAKE . p = kzalloc(fb info size + size,
GFP_KERNEL) ; 73 i 7% [H) BR A tH3H 0



D, u32 bits per pixel:FHMEEHZ DAL

(LT ) . X B LCD M A0E & 16 £,
(9) Number of Colors 262 Colors (R,G,B 6.Bit Digital each)

RGB 4% W5 [ M% 55 6bit, SZPr 7E 2410 B, RGB HAER R-5 17, G-6
7, B-5 1L, ANBER 666, EF 1 AR R. 2440 BIIACHR 18, HZHE 16 47
oy H AR 24 fr4%,

s3c led->Fix. smem len = 240%*320%1&/8; SAEFEERE FICOFER SEESISTAIES.

E, u32 grayscale: KE{H, XHEAHKE.

F, struct fb bitfield red:

71 bitfield: f7iXIH. (bit—47, field—Xik)
struct fb bitfield green: ZR
struct fb bitfield blue: [
struct fb bitfield transp: ERE (XEEE)
LR AERHME R 16 AL A —A 4G, —F a2k, —Hokiie:
RGB—=565 73 Al X FEXT A o

FTCAR &M 11bit FF4h.
struct flo bitfield |
_ u3ld offset; /# beginning of bitfield #*/
_ u3Z length; /# length of bitfield L
uiZ msb right; /¢ 1= 0 : Most significant bit is */

‘#* right #/
bi
M “fb bitfield” ZitH, offset $REIOHINEE: length ZFREIE 5 KL
B mEEFN ML (nsb_right ANET 0, WEEZENMAELL , HEK
A3 L e E L) — L AE 23
RGB:565 (frd——T<—H << —fik)
FTLAE X B “msb right” AHKE .

11; ~REE-——568 AT ESNEEEMbEItTTFEE.
S;  SIRGE-—555 FET & L 5{T

=23c leod-»var.red.offset

33c:lc:d—>var .red.length

; SYRGE-——565: 5 B BV & E M bit5FEE.
S REB--565, TWEE B & 61

g83c led->»wvar.green.cffset

my LN
.

23c led->»war.green.length

; SYRGE-—565: B B BV & & E M bt OFF LS.
S REB-—-565, BB 8 &5l

=23c led-»var.blus.off=zet

I
oo

33c:lcd—>var .blue.length



G, u32 nonstd: non—dF, std-#rifE. FATEMAER, XEAHKE.

H, u32 activate: %% FB ACTIVATE * AW FikE.

AN It B TR E

ffdefine FB ACTIVATE ]
fdefine FB AﬂTIvAEE NETOP

[}

‘% zet values immediately (or vhl)#®/

¥ activate on next ocpen *®/

fdefine FB ACTI"&?ATE TEST b 't set., round up impossible ®/
fdefine FB AcTIvATE MASK 15 TR AL O .

/% yalues e
fdefine FB ACTIVATE VBL 16 /# activate values on next vhl */
fdefine FB CHANGE | CMAP VEL 32 /% change colormap on vbl */
fdefine FB ACTI"&?ATE ALL bd ‘% change all VCs on this fb #/
fdefine FB ACTIVATE FORCE 128 /# force apply even when no change®/
fdefine FB ACTIVATE INV MODE 256 /* invalidate videomode */

53¢ led->var.activate = FB_RCTIVATE NOW; //EEFSE #define FE ACTIVATE_NOW

I, u32 height : height of picture in mm

~ u3d2 width : width of picture in mm
O SRR, DAEAOARAL. NiZag LCD MER <. AROr AE, H
E TR BB AR,

J, u32 accel flags :

(OBSOLETE——it i) see fb info. flags
TR VI BEWARE T .

K, N &A AL E -

REGNHET EREN. ARSEMEETIStE, HEE4AHL.

/% Timing: All values in pixclocks, except pixclock (of course) */
132 pixclock; /* pixel clock in ps
(pico seconds) */ {RZEMHEhHZ



~u3d2 left margin;

to picture

~ 132 right margin;
picture to sync
~ u32 upper margin;

to picture

/* time from sync

~ u32 lower margin;

FAT BTN BN FRATE,

~ u32 hsync len;
horizontal sync
~ u32 vsync len;

sync
~ud2 sync;
FB SYNC *

~ 132 vmode;

FB_VMODE_*

~u32 rotate;

*/
/* time from
*/
/* time from sync
*/
WAFERLE .
/* length of
*/

/* length of vertical

*/
/* see
*/
/* see
%/
/* angle

we rotate counter clockwise */

~ u32 reserved[5];

/* Reserved for

future compatibility */

RE T LSRR ET:

S/3.2 FETTNMEE: fo_infe BHEX B “struct fb_var_screeninfe var:”

g3c lod->var
s3c led->var
s3c led->var
s3c led-»var
33c:lcd— >Tar

33c_lcd— >var
33c_lcd— >var

33c_lcd— >var
33c_lcd— Fvar

33c_lcd— >var
33c_lcd— Fvar

g3c led->var

.Hres
.yres
.¥xres virtual
.yres wvirtual
.bits per pixel

.blue.offset
.blue.length 3;

240;
320;

A kT BT S EE A 240,

Ay E GBS E L0

240; A7 xFOEEM S HE, BEAALE NG —#F.

320; A yEGEENSNE, BEABELFEyEEH—E

16; /7L COF M ERCE SV 6T I 181F, (B2440F F 75 1847 30 £ F 27

.red.offsst = 11; ~/REE—&65 ATEREEEMbtTIFE.
.red.length = 5; /YRGB--565 WETE LS50
.green.offaset = 5; AREE—565 ZEHEFEMbOFTLE.
.green.length = &; RE5--565 WEEE F6iT.

0; SYRGB--565. EBFEFEEMEItOFE.
Sy ROB--565 P EE B & 5.

.activate = FB _RCTIVATE NOW; ~BEEFSUE #define FE_ACTIVATE_NOW

@, WERIERH:

fb info Z5ME X HH] struct fb ops *fbops;”.
> HoAth LCD I IKENAAS, MAHRECE#R, W: drivers/video/68328fb. ¢
H, fbops MfF LI :



Fb_info. fbops = &mc68x32fb ops;
——>static struct fb ops mc68x328fb ops = {

. fb check var = mc68x328fb check var,

.fb set par = mc68x328fb set par,

. fb setcolreg = mc68x328fb setcolreg,

. fb pan display = mc68x328fb pan display,

.fb fillrect = cfb fillrect,

. fb copyarea = c¢fb copyarea,

.fb imageblit = cfb_imageblit, // B CIXN =R 115
A~ fb_ops HEAH EAT.

. fb mmap = mc68x328fb mmap,

I

F “e:\sdk code\kernel\linux—2.6.22.6\drivers\video\Atmel lcdfb.c” H
WA X =R

static struct fb ops atmel lcdfb ops = {

. owner = THIS MODULE,

. fb check var = atmel lcdfb check var,

. fb set par = atmel lcdfb set par,

. fb setcolreg = atmel lcdfb setcolreg,

. fb pan display = atmel ledfb_pan display,
.fb fillrect = c¢fb fillrect,

. fb copyarea = cfb copyarea,

. fb imageblit = cfb imageblit,

I
X =AY S
.fb fillrect = cfb fillrect, (fill-¥H7%8, rect—Hj: A —ME
.

. fb copyarea = cfb copyarea, (¥ D—A~[X1H)

.fb_imageblit cfb imageblit, (1% ? )
X =R Eue A NIRAE R, A7 B AT Ree N A7 1) — e 4 .
fb_imageblit ik ZIXABREGERIN cfb imageblit, 7F R H 5 2 514
PIB e, X%
info—>screen_base, HERZIHAXANZEMX . FHHLH LOGO SZIXFEEZIRT .

a:
/7331, AELCDIESNEX —T fb_ops BEMEE s3c_lcdfb_ops. MEENXTT:
static struct fb ops s3ec ledfb ocps = |

.owWner = THIS MODULE,

// fb_setcolreg = s3c_lcdfb_setcolres, HIEEHEE.

.fb fillrect afbh fillrect,

c:ﬂ:n:c:cpyarea.,
ofb imageblit, /LF=T—8HE. ENAFEEF.

.fb copyarea
.fb _imageblit

b



/33 EEEBESEE fo_infe BHEXPE "struct fb_ops *fbops ;"
s3c¢ led->fhops = &s3c ledfb ops;

®, HMEE:

FEAE fh_info BI@E XHIEEH A, 5 M AFIE—Atnel _1cdfb. ¢ H
ﬁT%%ﬁﬁ%T%u% Al LU 2 H ¢u§7“ﬂm$ . BREESETRIZE

____j__f y————— - —— —————— - —— -

info->flags = i’-‘J‘M:L LCDFE E:II\E“ LOE E;‘L‘I:::IT

#if defined (CONFIG _ARCH ATS1)|
fdefine ATMEL LCDFB FBINFO DEFAULT FEINFO_DEFAULT

$define :
FPTHIFXAN flags” AR 0. Fr L NAVE R S ANEC BRI AT .

LA ZERE: 7E fb_info SiMARFE LT .

char _iomem *sareen_hase; SE Wirtual address ®/

un=igned long sareen_size; 7# Amount of ioremapped VRAM or O #/
void *pseudo palette; /¥ Fake palette of 16 colors */

XN “void *pseudo palette; /* Fake palette of 16

colors */ 7 BWHE, XMEERATLIGHEEREE.
“screen_base” : BAFHIREfIHLHE .
“screen size” : EAFHIVIEEHLAL .

1£” fbmem. ¢”H& fb write () ER%L:

int fbidx = iminor (inode) ;

struct fb info *info = registered fb[fbidx];

DL “RES” N T, Mregistered fdl]1EAH 15 RIMER) b info 45#
o FF RS PR

if (info—>fbops—>fb write)

return info—>fbops—>fb write(info, buf, count, ppos);

total size = info—>screen size; (screen size SffrK/N)

dst = (u32  iomem %) (info—>screen base + p); (screen base Y& fE R
k)

FIXEMmARR “screen base” WAFEMHNE, X EXRBET. 00 T 5
7 Ja R E EILR A7 ik



/34, EfigE (SEMED_infolIEXDPEEHA. &35 A 80HE)

£/83c_led-rpseudo_palette = 7; S/ EHAEEE

//sdc_led-rscreen_base = 7; SRS BN F fhmem. cBIfh_write D ERI ESETEEEE
s3c led-»screen size = 240%320%16/8; SN T A A



3.4, EHHERAVERIE,

RO bl 2 BB E AR SR K e BT S, BT BAIX — 25 FRCAE Rir

D, BLE 2410 48X 89, BLE GPIO JH-F LCD.

To
Von 1 1 50 TSYP
™ 7| yoP Y TSXP
3 a8 TSYM VDD3 3V
o x5 [T TSXM i VD
5| 1 6
; | | GND @D ° 1 . 80
Voiff ‘ g VEE LEDL j_‘:*: ‘ LED- T
vipe |l @D  LEDL+ 3]
| 5 ~c LEDR- —33 —
1|1 | RO LEDR+ —7 =
RI GND I -
VD20 VI No %0
VD21 7| Ne 39
m7 - bl
vby B R4 VCe3 %
- * RS VCC3 . OVDD3 .3V
VD10 5 & Ne |36 i
VD11 16| oy Ne 357 SAl2
] 9 I
"DI3 iR
VD14 U Ve 22 osvoD.
u ? = o OVDD5V
| - i? G NC %T R48 VCLK =
4h D3 n | B el Yoo~ ]
VD4 B | m NG 28 VRRAME
D5 24| ps NG |27 |
VD6 235 | gs Bs |2 VD7

Hitachi 3.5" LCD Connector

HWRFHE FRIXEE| Y 2440 AHIEK) GPIO B, .

VD19 —— VD19/GPD11

| B4 GPDCON 23 A7 28 AH N R 437 15 B R FH T LCD.



ti LEND/GPCO DNO
M VCLK/GPC1 = DPO
L7 VLINE:HSYNC/GPC2 = Z DN1/PDNO
d VFRAME:-VSYNC/GPC3 8 DP1/PDPO
3 VM-VDEN/GPC4 a
2 LCD_LPCOE/GPC5 g EINT20/GPG12
P1 LCD_LPCREV/GPC6 =k EINT21/GPG13
Pl LCD _LPCREVB/GPCT EINT22/GPG14
LCD _PWREN/EINT12/GPG4 Fj EINT23/GPG15
o
S5 g e =
§8%<<E5SS %
<<500=220588
R G
SREEEEREEEE
?B;Rrﬁéscgiﬂ
:,,E; -..C_C'E____g_-_a_E_ﬁc:<<<{{<<<<<£
L EE LS EEOCCSSEEREERESS
SBE e R BN S 28555556852
SSEEE00Z 3585953588 888228¢9
= h 3 1 et = P! ). €l
5202372823238 C82 552238
Fgﬁg;;g;g Cfagamﬁzéafziﬁéﬁagﬁiﬁffgﬁ
Zl= ‘2 ~ = =2(oD
o = I e
I R e e et e P e P e Pt e Pl PP e P P e P P P P e e
ﬁﬁﬁ =l = =lle=] k=lf=] i kelloe] kel el el ] o] el el
&=l e T 1 el et Bl et e et et e e K R D s e ] B
{,(:‘4 L | bl | — | =] | e | —d | o | | ] b [ — | =
-
= N AN N N N N
S
=
- -~
N T Fy SR P AT DA IIE B T LCD B35 A7 85 : GPC? GPD? GPG?
N, N2l N (| ML J‘A\\ 5 .
B/EZ AT EARFET B GPOP I E: HIEEIL K ioremap () BIHT,
ke
* 4 fk A FLCD&Y 3] &l
*,
volid LCd_P'Drt_Inlt{void}
i
GECUP = Qxffffffff; A Bk A BT F A
GECCON = (Oxaaaaaaaa; S GPIOEETE TR 707 LODVFIZ- 0] VM VFRAME, VL INE, VELK LEND
GEDUE = Oxffffffff; A Bk A ET_F A
GPDCON = Oxaaaaaaaaj S GPIOEEE F 2387
GPBCON &= ~ (GPEO_MSFE) ; A Power enable pin
GPBCON |= GPBO out;
GEPBEDAT &= -~ (1<<0); 2 Power off
printf ("Initializing GPIO portS.......... \n");

}

F:\embedded\Zf —HH: IR AIREN\JFAD OB KA RIS T\
SIGACHI\1ed\1eddrv. ¢

SR AR T “GPCUP” , “GPCCON”, “GPDUP”, “GPDCON”, “GPBCON”, ”GPBDAT”,
TET “GPB? 7 A4 5| -



X —5K4e LCD $RHEE O BRI IR PRI . il — 5K & LCD A% B () f il .

cis ||

Il
1uF
D2

e
3
C9g 100nF
22uF
2
D3

BAT345 2 Von

Voif

I

i —=C® ——c381

100aF AVDD  [P2uF 100nF
AVDD D3 o VDDSV
i o BAT45 I
10uH -
MER0530T1
R49 c79 o
15K 1000 ——~ C77 LT1615
220uF10V co7
1 5 |
— W N | ||I
.|| 2 i 100nF
50 3 o o 3 I LCD p‘;mz?:l
[ _ . . - ol o O
7R CDA IR
U13 B
LCDHLE L 3%

HOGHER TG RIERENRG, LCD MR 4 H HH.

B/E “THEE” i “KEYBOARD” 5| BHIZME/ 5] -

KEYBOARD ——— J6 TOUTO/GPBO (GPBO ZEHc & itk i 51 ffl: GPBCON |=
GPBO out;)

oAb 5 R

GPCUP = OxfEffffff;  // 2R

GPCCON = Oxaaaaaaaa: // GPIO &M T

VD[7:0], LCDVF[2:0], VM, VFRAME, VLINE, VCLK, LEND

GPDUP = OxfEffffff; // ZEiENHE B

GPDCON = Oxaaaaaaaa; // GPIO & JIFT VD[23:8]
GPBCON &= " (GPBO MSK); // Power enable pin
GPBCON |= GPBO out;

GPBDAT &= "~ (1<K0) ; // Power off

SR EETE R E IR 5] .
a, EX ZERETHIS| B
//4. 1.1, 5 SUERLT GPB? GPC? GPG? 2317225 i,

static volatile unsigned long *gpbcon;
static volatile unsigned long *gpbdat;

static volatile unsigned long *gpccon;
static volatile unsigned long *gpcdat;



static volatile unsigned long *gpgcon;

b, FFAEMRGT IR B : ioremap ()

void *  ioremap(unsigned long phys addr, unsigned long size,
unsigned long flags)

A:  phys addr: ZZEUSHIELEN 10 ik

size: BRI IR

flags: ZEBREIH 10 7] FIFIAL PR A S AR & s

Thag:  Hg—A 10 Huhib2s (A Wi 21 N AZ K e bk 2 1a) B 2%, (8T U5 )

M Fr T E#F GPBCON. GPBDAT £ )4 B Hu b1k

GPBCON 0x56000010 Port B control

GPBDAT 0x56000014 Port B data

GPBUP 0x56000018 Pull-up control B
gpbcon = ioremap (0x56000010, 8); //Wiif GPBCON ¥ {724yl 8 775,
gpbdat = gpbcon + 1; //f&%tn 1 AH24T 40 4 F#5.
P GPCCON S4B HtiE«

GPCCON 0x56000020 Port C control

GPCDAT 0x56000024 Port C data

GPCUP 0x56000028 Pull-up control C

gpccon = ioremap (0x56000020, 4); //A&i&pAHLst 4 45, 12— i)

MLk, X 5 4 5% 1024 #BE <
R, BIEAE— T TS,

GPDCON 0x56000030 Port D control
GPDDAAT 0x56000034 Port D data
GPDUP 0x58000038 Pull-up control D

gpdcon = ioremap (0x56000030, 4):; //gpccon & #SFZE LCD 5] .

GPGCON 0x56000060| Port G control
GPGDAT 0x56000064 Port G data
GPGUP 0x56000068 Pull-up control G

gpgeon = ioremap (0x56000060, 4); //gpdcon L &4=#RHI1E LCD 5] .

C, %’Hiﬂﬁﬂﬁ:

WL UF fa, BRI DU T, EEA TEC B R LCD S
BE ZH RIS .
GPCUP = OxfFffffff; // ZXibWNE E+r



GPCCON = (Oxaaaaaaaa; // GPIO &I T
VD[7:0], LCDVF[2:0], VM, VFRAME, VLINE, VCLK, LEND

GPDUP = OxfFffffff; // ZXIENER B
GPDCON = Oxaaaaaaaa: // GPIO &M T VvD[23:8]

GPBCON &= ~(GPBO MSK): // Power enable pin

//#define GPBO out (1< (0%2))

//#define GPBO MSK (3<<(0%2)) AL bit0 1 IHEAZE.

GPBDAT &= " (1<X0) ; // Power off SAJGFT'EWEAN “17 3|,

X “GPCUP = OxFEFrere;  // ZRIEANE LR afUARE.,

*xgpbcon &= " (3); /* GPBO & E N 5| */

*gpbcon |= 1; /% FEHSG S AR eAER +/

kgpbdat & "1;  /* FHRHEF. 5 10U RIS R0, 4880, f
HAGHES o RREREAEE IR, */

BEILH — “PWERN” 11X LCD A EHEIF, LCD TAE&EK)G, EEF| LCD
BB RAINE, HEERTAEZ D “HOXT7 .

LCD PWEEN

LCDe i FE B
“LCD PWREN” —— “P11” — ”LCD PWREN/EINT12/GPG4”.
XA B ISR “CPG4” , FTUATEEE “GPGCON” ZifEss,
PORT G CONTROL REGISTERS (GPGCON, GPGDAT)

It GRGO-GPG7 will be used for wake-up signals at Sleep mode, the ports will be set in interrupt mode.

Register Address R/W Description Reset Value
GPGCON 0x56000060 R/W Configures the pins of port G 0x0
GPGDAT 0x56000064 R/W The data register for port G Undef.
GPGUP 0x56000068 R/W Pull-up disable register for port G 0xfc00
GPG4 [9:8] 00 = Input 01 = Output
10 = EINT[12] 11 =LCD PWRDN

EEE N “GPGA” SRNE T . B “bit879” #EMN “11 = LCD PWRDN” .
xgpgeon |= (3<<8): /* GPG4 H{E LCD HLJE{HEES| I’ LCD PWREN' . & Fr F i b
GPG4 /& [9:8]1 W7, ThREHHiAH 11 = LCD PWRDN . i (3<<8) */



@, ARIELCD FMECEIEF S, L TUARE EH0ES
(= VCLK 3 & 5F).

a, 1§ LCD =5 2R FE M 4 — 4544«

LCD 5 1 BT Ee
L2 Hisht RIW 353 b LivA |
LCDCON1 0X4D000000 | RW | LCD #=5% 1 21738 0x00000000
LCD $#4IE8
LCDCON1 0X4D000000 LCD =5 1
LCDCON2 0X4D000004 LCD =812
LCDCON3 0X4D000008 LCD =81 3
LCDCON4 0X4D00000C LCD 3551 4
LCDCON5 0X4D000010 LCD =8l 5
LCDSADDR1 0X4D000014 STNITFT : Mg X FrhattEht 1
LCDSADDR2 0X4D000018 STNTFT : M X FraattEhE 2
LCDSADDR3 0X4D00001C STN/TFT : it Rt e s
REDLUT 0X4D000020 — W RAW STN : {TEaEHE
GREENLUT 0X4D000024 STN : FEaEHE
BLUELUT 0X4D000028 STN : EEEHE
DITHMODE 0X4D00004C STN : ElEmE;
TPAL 0X4D000050 TFT : IRETE&EIR
LCDINTPND 0X4D000054 LCD s
LCDSRCPND 0X4D000058 LCD iR
LCDINTMSK 0X4D00005C LCD =SHfF&r
TCONSEL 0X4D000060 TCON(LPC3600/LCC3600 )=

LCDCON1 ZFAF28— N—AH “ioremap () ” SRR . X I C A1 4 AE — /N4
g, ¥ BT “LCDCONT — 0X4D000000” , “LCDCON2 —
0X4D000004”. . . “LCDSADDR1 — 0X4D000013”. .. ”TCONSEL — 0X4D000060”. —4
—AMEEE Y. FEEEWABEEAAEZE 4 7 o A EBEERAR, BE
fnse “LREEFH7 o

unsigned long bluelut; // 0X4D000028 STN: W5ifh
AR

unsigned long reserved[9]; J /IR 9 F=TT

unsigned long dithmode; // 0X4D00004C STN: |}z

A



“0X4D000028 ” 5 “0X4D00004C ” FHZET .
0X4D000028 — 0X4D00004C = 0x24 5+ iEH N: 36.36 FFRLL 4 NN 9. fr

PAFRIEAHZE T 9 719

/%4, 2. 1, LCD 55| 29 /722 LCDCON1 FE2E ioremap [FIHLHL:2410/2440 —F */

struct lecd re
unsigned long
1o

unsigned long
unsigned long
unsigned long
unsigned long

gs {

unsigned long
STN/TFT: Wiz X FF4f il 1

unsigned long
STN/TET: Wil X T a5 hik 2

unsigned long
STN/TFT: RE4Uh B S bk B

unsigned long
ARCEREE

unsigned long
TR E

unsigned long
B AL

unsigned long

0X4D00004C = 0x24 3] 36. 36/4=9. Hr Al A 22 9 =5,

unsigned long
FlanE

unsigned long
N R REE

unsigned long
W& 45

unsigned long
b

unsigned long
7 B i

unsigned long
TCON (LPC3600,/LCC3600) 4l
b

b, BEEEE N —EWRIEE, HBFEH ioremap();

ledconl; // 0X4D000000 LCD il %8

ledcon?; // 0X4D000004 LCD #5#i) 2

ledcon3; // 0X4D000008 LCD #5413

ledcond; // 0X4D00000C LCD #5414

lcdeonb; // 0X4D000010 LCD #=#ill 5
ledsaddrl; // 0X4D000014
ledsaddr?; // 0X4D000018
ledsaddr3; // 0X4D00001C
redlut; // 0X4D000020 STN:
greenlut; // 0X4D000024 STN:
bluelut; // 0X4D000028 STN:
reserved[9]; // 0X4D000028 -
dithmode; // 0X4D00004C STN:
tpal; // 0X4D000050 TFT:
ledintpnd; // 0X4D000054 LCD
ledsrepnd; // 0X4D000058 LCD
ledintmsk; // 0X4D00005C LCD
lpcsel ; // 0X4D000060

//4.2.2, 5E XL —/ led regs GEHAAR &



static volatile struct lecd regs *lcd regs;

LCD 7 i 7 A7 a £ ) Bt Bk Bk st it 2 -

LCDCONT1 | ox4Doooooo | | ‘ | LcD#51 4

Toremap () :
//4.2.3, XL T — led_regs &5MTREI T E )G, #ITUG ioremap () ;

lcd regs = ioremap (0x4D000000, sizeof (struct lcd regs));
X BAHEHH A T ioremap M, B — N frasiiibl hkels, XAFAF
a5 T IR /N RS foremap R/ IXFE foremap 5, Ht AT DLE A B )
AT T .

C, EEREXNSHFES:
B “LCDCONL” :—Ahr—hiflis s .

LCD £ 1 BFFaR
e ithlik RW e s{ufE
LCDCON1 0X4D000000 RW | LCD =%l 1 =88 0x00000000
LCDCON1 fir ik THERS
LINECNT(HiE) | [27:18] | fRIEITITEMBEEEIA. M LINEVAL #ETHEE 0, 0000000000
RTE VCLK BI3AEEF] CLKVAL[9:0],
CLEWAL [17:8] STN : VCLK = HCLK / (CLKVAL x 2) [ CLKVAL=22) 0000000000
TFT : VCLK = HCLK / [(CLKVAL + 1) x 2] { CLKVAL=0)
MMODE 7 HREEE VM HIRLAESTER 0
0= fmun 1= B MVAL Y Hgfise
R R
PNRMODE [6:5] | o0=4REEBTES (STN) 01 = 4 {EBTE@TIET (STN) 00
10 = 8 iR RS, (STN ) 11 = TFT LCD Ei
EHE BPP ( irSH&E ) Bk
0000 = STN &9 1 bpp , BEiEw 0001 = STNHI 2 bpp , 4 BiEEES
0010 = STN B9 4 bpp , 16 BiieEeE= 0011 =STN#Y 8 bpp , FEE2AE( 256 68 )
0100 = STN RYE1Z 12 bpp , B (4096 82)
BFPMODE [4:1] | 0101 = STN o295 12 bpp , RIS (4006 &) 0000
0110 = STN R9$95% 16 bpp . FBMED (4096 & )
1000 = TFT#3 1 bpp 1001 = TFT # 2 bpp
1010 = TFT #3 4 bpp 1011 = TFT 9 8 bpp
1100 = TFT &1 16 bpp 1101 = TFT #3 24 bpp
3| . '; ]2 dadsy
ENVID 0] LCD #MsTss B IE SRR AE L, 0
0= FIHEHHA LCD 12855 1= FedfrdlRAt ] LCD 128IES

VCLK % &E: Bit[17:8]

CLKVAL : iX B 1% & VCLK %y Hi i o (B MR ARSI T ) o Bk E
LCD i g8 ib e R A @RI A, XA LCD A S Bt k. 2 LCD 26 2%
KEIEFEP R, LCD BEAIREIRIEMIN. . A AR T A, NESER “mif”
Otr) TERFH LS —m “#” (F&sh) o FrelixAs VLK (W5l ZRE.

HAR: TFT: VCLK = HCLK / [(CLKVAL + 1) X 2
X B “HCLK” a] LA AZ )i A5 S 5008 : 100 MHz



# dmesg
Linux version 2.6.22.6 (book@book-desktop) {gcc version 3.4.5) #1 Thu Jan 27 22:22:51 CST 2011
CPU: ARW920T [41129200] revision O CARMv4T). cr=c0007177
Machine: SHOKZ2440
Memory policy: ECC disabled. Data cache writeback
On node O totalpapges: 16384
DHH Fone s 128 pages I.IEELI 'FLPI' WCmmapy
OMA zone: O pages reserved
DMA zone: 162%6 pages. LIFO batch:3
Normal zone: O papges used for memwap
CPU 53024400 (id 0x32440001)
S3C244X: core 400,000 MHz. memory|100.000 HHzl peripheral %0.000 MHz
SAC2AKX Clocks. () 2004 Simbtec Flectronics
CLOCK: Slow mode (1.500 HHz)., fast. MWPLL on. UPLL on
CPUQ: D VINT write-hack cache
CPUD: 1 cache: 16384 bytes, assoccistivity 64, 32 byte lines. § sets

AY DLIE i pR 15 313X > HCLK (memory 100 MHz) o

PAZE: VCLK = 100MHz/ [(CLKVAL + 1) X 2

X H VCLK HZ/byesE+ LCD BEfFMt: 1XAS VCLK 25 ANE ) LCD B F ki
#

ltem Symbol Min. Typ. Max. Unit. Remark
Clock cycle time Trate 100 1y 5ok - ns -
Clock low level width Tewl 35 - - ns -
Clock high level width Tewh 35 - - ns -
Data set up time Tds 25 - - ns -
g Data hold time Tdh 25 - - ns -
S Start pulse set up time Tss 25 - - ns -
8 | start pulse hold time Tsh 25 - - ns -
;‘; CL1 high level width Tcliwh 10 - - us -
CL1 start pulse Tscl 100 - - ns -
STH start pulse Tssth 100 - - ns -
M set up time Tms 80 7 - - ns -7
M hold time . Tmh 50 - - ns -

“clock cycle time” C(HFEREED N 100 440,

“clock low level width” (IREHH) &> 35 ghFb.
“clock high level width” (&REHD) &> 35 GFb.

=~ AR R IR N 70 giFb. (5 100 iR AIED

83ns min.

B c - A" LB
A MARIBRE—EEA . BN 100
DCLK ik, RERt@ AT et
_40ns min. 40ns min,
M CE| D%&Mk?ﬂﬂ‘,
RO-R5 _ -
G0-G5 X

BO-BS



M EFANEE, XA LCD 1Y VCLK RBiiZZ& 100 99%b. 4I5S &M 4%, M A % B
b — AR, B 100 iFb. RN R el S A et . e R 1] 2

“CA0gF” . FEIRRBEHRXAZRE CRFEHA) o Al VCLK 52 100
wPFb,

A AT R EI . 100ns RIS 2. 10MHz.

R E ST E R T

N 10 BE] 100 —> & (RFAFESS) Exp 53RN “100. e+0” —> ST

9, RN “100.e+9” —>  FE “+/-7 SEHN €100. 697 —> A%
“1/x” i, 2554 “10 000 000” . B 10MHz.

10MHz= 100MHz/ [(CLKVAL + 1) X 2 ——> /581 CLKVAL = 4.

MMODE B¢ & : bit[7], “HE WM B AR X AMIEA X B E A 4K
%, AHE.

PNRMODE ¥%£&: bit[6:5], “EHE mpiR”
FATE TFT LCD. M E ik “11 = TFT LCD [H#R”

BPPMODE W &: bit[4:1] , ZBEERMMEA. &#EBPP (hifEg x> H. &4
BEHZ DARER.

BATX B2 BBt —/ME N RGB—565, 35 7 2 1, J& 16 fif (2410 A3ZHF
18 7)), FrblxX HIRA 1L

$: 1100 = TFT HJ 16 bpp

ENVID %t #: bit[0], LCD LA tE AR RE/ 451k, WE S E A ERE. Fr
Ll HLSE4E L.

led regs—>lcdeonl = (4<<8) | (3<<5) | (0x0c<<1);

— A — L A

VCLK A Bit[17:8]147, HJGEHKMEEHE CLKVAL 26T 4, W bit[17:814
4, HP(4<<8)

PNRMODE & bit[6:5]Mfz, FATEFER B REXE “TFT LCD Mtk ” , {5
FrFEM ERUE TFT LCD AR X AL E N “0b11” , W (3<<5), 3 B itk N
“Ob11” , XAEEHLZ UL Ob11 M2 5 17, HEiZ bit[6:5] LB LM
“PIEIRES: 00”7 BEREERL T “117 .

BPPMODE Ay bit[4:1], “HIEHIRZAS: 00007 , AT 2440 FHE R L 16
£ ("RGB——565") , R # &5  FMHF e 4 =8 16 b, tbit[4:1]14
“0b1100” , 0b1100 - NitfilE C, NP (0x0c<<1) , BAH 0b1100 A #8 [
167 (2R AR AT 2 N 0 FF4E, BPPMODE & (5 7 M7 1 BIf7 43X 4 M, B
LA 1 AL. ) o



FEE “LCDCON2” :LCD #%iill#s 2. M B [H B (A1 24

LCD £ 2 ¥Fii
wrE ik RIW ok il |
LCDCONZ 0X40000004 | RW | LCD fi 2 257758 0x00000000
#z 62  LCDCON2 i

LCDCON2 i ik WIRA{E

VBPD [31:24] TFT:WiF25 G . WEOE FF a0, ERATE S EE:  0x00
STN:AZ K 0

LINEVAL [23:14] LCD i i3 B R 0000000000

VFPD [13:6] TFT: s &5 % a , WiR a0, BRUTE S 9% 00000000
STN:AZI A 0

VSPW [5:0] TFT: JRE o8 82T iR, gugmiF 25 S hkeh - 000000

7y L P K K
STN: 7 A 0

VBPD i E: bit[31:24]:

= 2712 TFT LCD 2SR =SHEE#
(Vop=12V£005V, Ta=-40ZFE85°C, Ver =33V 20.3V)

B85 ik B/VE B BAE s
FEENEE Tuspw | VSPW + 1 - - Phclk'™
FHEGIER Tvbpd VBPD+1 - - Phclk
FEHRNGIER Tvfpd VFPD+1 - - Phclk
VCLK B EREE Tvelk 1 - = Phelk™
VCLK B FEE Tvclkh 05 - - Phclk
VCLK B dEeE R Tvclkl 05 - - Phclk
Hsync #1172 VCLK TREE TI2csetup 0.5 - - Phclk
VDEN 837 Z VOLK TEE Tde2csetup 05 Phclk
VDEN {R%ZE VCLK TI&iE Tde2chold 05 Phclk
VD E#IIE VCLK TR Tvd2cketup 05 Phclk
VD {RIFZE VCLK TR Tvd2chold 05 Phclk
VSYNC E#I7ZE HSYNC TS Tizhsetup | HSPW + 1 Phclk
VSYNC {B5F HSYNC TREE Tf2hhold |BPD* FIFFD Phclk

pE =N
1. HSYNC f)4
2. VCLK A&

A AR 2440 XN FAEAEMTLARER, EEAHRAHE:




............................... e L e

— BEEAERMIRFESEL BB TRMT2VSPW+1.

PSS O O
VDEN i i J IR i

- b . i PR
': % VBPD+1 - '-H.._H_HH_LINE'\FAL +1 VFPDFI '
SR / |1 Frame] I

1'.II 1
“”..Jf P o

2440 ,t III){n%U%E (1) T

VCLK: #& LCD #&Hil#8A1 LCD JXsh#s < MG RN BiE S (HT8FEREGEIHED
BRI , LD 8k

HEAEAE VOLK B BT ANE Y, #E VCLK R BEVS Ab ik LCD BRh 28 K FE .
HSYNC: /& LCD =il #% 5 LCD WRBh 23 M MIAT R A5 5 . B & H— ANk AR W B
P —AT UL FRIIT 46 3%

VSYNC: & LCD #5885 LCD BRBN#F B mi R 2055 . B — ANk, #ERk
EHHT— bt UGB R F UG s

VDEN: #diA s M55 . & LCD IXBh#s 1 AC 155, ‘& LAY LCD BXEh28 FH T
U AT FB B AR P, A

MEHNE R SRR aUE K

FEMTIRIZ BLRAT [R5 ) Sk R AR A 0T B AT [ I 8] o XA 2 HEE YR CRT o
LT AR AL BT/ ZE I 8], Ja ROy SEbR B Tl ArdE, BRI TFT BEt 5 7
EESENNLES



ik FF

Aeili . FEFLL).
= >
7K
(i par,
J'l Xres

I T -
A 25 |
i

E18.2 LCD 59 =S E

by b3 BRI a2 SRR g T e Y [R] F) TA]

eI FERAT I T NAT Ve () B TA]

K [R50 A 2 L[R5 43 ) e A7 Rt [R50 AR 5 7 B2 s ]

xres Ml yres W4 52 B 5 K AR B A0 8, LRI 2% 4% 19 LCD 4>
BTN 3204240, 640

%480 2,

TR AR o X B P R “VBPD” F A7 ARk, LCD AT LAAH

BRUGTHA —> “Bitg-H8” WNE2A. WEET K83, B3R T —

AT, WA “HEE T RS 5 VSYNC” It 2Bkl 21 LCD B i) fx bl
s /e . X HLEAEMR, IXABERIE AR LB EBEE 5K, JF HiX Ak, X
AN EET AR FEZAES “VSINC” , XAk EE 445 2 I TH) A BRI ML 21 73X
ML ERE.

SEHADPREFESTEL SR ERBP2VSPW+1.
VSYNC
— TSPy | —

M T R BB 2] —A “VSYNC” 3 B 7 1) 1 R 2545 S ik b 2
“VSPW+1” , VSPW &% B N 0 B, mie—A “4TFRP{ES — HSYNC” , BiZk
Fr 2 /DAT BT[]

o |




HSYNC 1 |1 l-'-rBPD 1 1 [ [ r 1 r

Hsync #E57 % VCLK T PFS.

T TG 21 B bl AN T e R (At Re Bk AL A1 2, BBk ACHS Rl Bkiel k2 5 E
2 AA BRI KT —ATH

By Bk “VBPD” X4 -KH R RE BT & A

voe I | | T

VDEN #57.% VCLK R P&,

VDEN #4524 VCLK T RS,

M ETHARE TG, AR 2B R L0, B2 KA el s~ —
AT, FEETF W EZAE Sk

A 2 6

HZ /AT LABEE “LINEVAL +17

M EBETTEE 4 AN E VSPW . VBPD . LINEVAL . VFPD. &% LCD
FMEXLES I =

o

VSYNC EH 7 M WIFP{5 %, TH&Z& LCD M Ly “irt i ” -

T0 LT,

) ]

T2
T3

it inininininis

VSYNC

DTMG (. I I O 1

T4

™5 - ,
3 AEO OB
G0-G5 I \ ‘
BO-B5 =

B MIXAN 7 B e e B 2410 524 “VSPW . VBPD . LINEVAL . VEPD” H1E.

Yo% LCD FE P LIX AN P B 70" 46T 2 /b



MIN. TYP. MAX. UNIT SYMBOL
Vertical Total - 327 - Line T0
Vertical Sync Width 1 1 - Line 1
Vertical Sync Start - 322 - Line 12
Vertical Sync End - 323 - Line T3
Vertical Blank Time 5 7 - Line T4
Vertical Display End - 320 - Line T5

TO = 327.T1 = 1, T2 = 322, T3 = 323, T4 = 7, T5 = 320.
FEEH A ERBESH:

a, fELCD B L, VSINC BTN S, PHDREAT, 4740
R R L T “2440” TR LT E RS VSN R, PR IR
T AN R “FIT . BTOLERE R R, A 2440 LY
VSYNC HUBEPER LA 452 T L5 LOD Jit FHHLRE 00 A

b, VSPW bit[5:0] : VSYNC &5 mfkitseE, EIK T1 A e Sos i) VSYNC
SRk . M LCD BEF ARkl T1=1, 2440 £ —> VSYNC k2
VSPW+1, BT LA 4, 1=VSPW+1, I VSPW 35 2 ¢ & A 0.

c, LINEVAL bit[23:14]: Z/M7F, 320, Frll LINEVAL=320-1=319
2440 F Mt RIS P s&: LINEVAL+L .
LCD F Bt P A N 320 476

' |
aaaaa&@@

FrLL LINEVAL+1=320, #, LINEVAL=319.

d, VFPD bit[13:6] : KikF|gfa— T8I G, EidZKE ] HRE T —
AN VSYNC 2 H 77 [ I [E 2015 5
LCD FMiS b B on e fa — AT 8 2 B “T2” 450R.



T0 =21

B-O3RE—T: Unel - Line320, I
mie A T2 BB F—1- VS YNCR 2R
B¥et , Line3205REBIF—VSYN
- ChiPRT ISV FPORTIE | S
: T3

o L o o A R g L L

VSYNC

DTMG

RO-RS
G0-G5 .
BO-B5 A

MM A LCD Bt v LB 21—l 320 47 IR AN Linel 3 Line320 4T
I KAE T5.

T 2440LCD B 7 FH — N 238 — AT Bl f 5 —AT J5, BEITURBEE] T — iy,
()G AN I (], XN g2 VEPD .

VEPD+1 = T2 - T5 = 322-320 = 2.

FrbL VEPD = 1;

e, VBPD bit[31:24]: VSYNC 2 J5 H 1L Z KM A4 RE & H 28 1 174d%. VSYNC

e B 7 W) 1 [R5 AE 5 ik

a2 Km G, A ek AT EdE. U E] VSYNC FPEBE 5 5 2
Bh 3 b LIRS — i,

HAR B L EBR AR A A Rk R, BERE A ‘g (F
AN IRLEM) A -

VBPD. LCD FM fEtF VBPD & TO-T2 J&FZ:—A VSYNC K H“F
BB BEEE T .
Bl: VBPD +1 = TO-T2-T1 = 327-322-1 = 4 ., #{: VBPD = 3.

FirLA, LCDCON2 , R J7 A I [B) S 805 B o
led regs—>ledecon2 = (3<<24) | (319<<14) | (1<<6) | (0<<0);

FEBEE “LCDCON3” :LCD #2542
KEAEBETESH.

LCD Control 3 Register

Register Address RW Description Reset Value

LCDCON3 0X4D000008 R/W LCD control 3 register 0x00000000




# 63  LCDCON3 ##ik
LCDCON3 fir ik ] L
HBPD (TFT) [25:19] TFT: 476 FREHTG, 1T 8EEIFEAET, % VCLK MI%0R 0000000
WDLY (STN) STN: WDLY[1: 0]#5E VLINE il VCLK Z [ ] £E3R .
00=16HCLK; 01=32HCLK: 10=64HCLK; 11=128HCLK
HOZVAL [18:8]  TFT/STN: LCD iR R~} 00000000000
HFPD (TFT) (7:0] TFT: T8R4 WG, TRP LT, % VCLK %E  0x00
LINEBLANK STN:Z 7R M 4T WAl A 25 i (], X247 BT LIORT A M i 8
(STN) VLINE [ 83
BLANKTIME= LINEBLANKxHCLKx8
#£ 64  LCDCON4 fifid
LCDCON4 i g ' ik e
MVAL [15:8]) STN: MMOD=1 i, #5E VM {55 B34
HSPW (TFT) [7:0] TFT: $SEATRIAAG S keh # PRI . Bfk VCLK 0x00
WLH (STN) STN:WLHI[1:0]#¢ 5 VLINE kb s 7 % B, B0k HCLK

00=16HCLK, 01=32HCLK, 10=64HCLK, 11=128HCLK

PATSZIEH & TFT B, WS —A “STIN” RMHIA R E

8 I Line ~
' i
HSYNC I | : e ' r——l
vx __[IMTUUUUU U UL U UL
o Ll
v BRI 6000000000 e
VDEN | 5 |
e Yot
LEND oz o [l
e to=
HSPW+1 HFPD+1
2440 L L(DESE 7 oHFE
[[: 6423 + S’}
HSYNC
e I —_— J
or—— T 2sg _'
DTMG l I |
T11 240 L T10 33
RO-R5 > | J]
e T G ©
B80-85 -

LODE=E LS £ o E



| | MIN. [ TYP. | MAX. | UNIT | SYMBOL |

Horizontal Total 258 273 509 Pixel Clock T6
Horizonfal Sync Width 4 5 10 Pixel Clock T7
Horizontal Sync Start 246 251 307 Pixel Clock T8
Horizontal Sync End 250 256 317 Pixel Clock T9
Horizontal Blank Time 18 33 269 Pixel Clock T10
Horizontal Display End - 240 - Pixel Clock T11

LCD Bxzh#s b 47 W7 BSEoe L k.
T6 HISLAMEZ 273, XHE ERHMAYELF 7. HAb T7 & 11 AR H i AE.

HSPW(TFT) [7:0]: YEATIFIDAT S hkihm s PRI %E 5. A2 VCLK. 1XANPF
17453872 LCDCONA 11, 248 HSYNC [FI2B A5 5 B ki 58 &

T7 &Mk e . 2440LCD 2847 H FFH, HSYNC —AMikdig “HSPW+1” , 7
LCD BXzh s ATI FPrh HSYNC [ — ANk e BEA “T77 , PrLL:T7 = HSPW+1 =
5, ] HSPW = 4.

HOZVAL [18:8]: Z /DA%, LCD Htk ) /K-F R~ . LCD IXzh#s it 7 B b EoR
H 240 3. BI—1THZLHGEER.

L CTmaad
Z|)(EX ‘5‘1 @C
o

N 2440 LCD HEHI & AT FP: HOZVAL+1 sl 24T #cdhs -

i-

1

\\\ —— — -’/ : ';‘
>l THOZVALF] HF

-——--—l -

HEPD (TFT) [7:0]: ATHdE4 ARG, 1TRD EIHEH, R VLK . B
R —ATHIR G~ MEEAGE )R, B2 ANEAH N - MTAPES
“HSYNC” &




HSYNC

VCLK

VDEN

LEND

DTMG

RD-R5
G0-G5
B0-BS

| Line

e

Hspyig) HBPD+ HOZVAL+1 HFPD+1
I_f‘ Tﬁz??
[t L —-HS YNCHkid
B TRRAE T8 oo |
A
| i
HFPD+1
T8-T11=11
= T11 240 < 11033 1 : HFPD=10
" TRR—TRREH
Invald Data XEX ) o invalid Diata
W
£}

M 2440 LCD #=HIZATIN T L&, KEE—MEENETE 2 5. E2KHalEe
BRI MR ES . & —M™MEREERZE: T8 — T11=251-240=11

HBPD (TFT) [25:19]: 4T[RIZ FR&EE, 17EEEI@6ERET, TR VCLK BI%UE
Rl HSYNC it 2 N7 B8 Kk H 36— ME 2R 1 .



HSYNC L ‘——':'Hsmc%‘g% ;3‘ HBPD+1 BHKAfE |
1 | 1 2 :

:

i L4 ¢
> 11,04 &%%@XXXXXXXX)\
VDEN : E : ' E

V 5 ' ity i
o ; : X""EH\S\YNC%HJFET;( FETHBPD+ 1At ,— ;

pwag (HBPDE] HOZVAL#1 HEPDT |

MRS AT (1 22 A BT AL . SRR RS — AN K Jr K [R5 5 5 “HSYNC”
Ja, Bkl Bl il . BRI IO IEAGESLEN A I S MEERE, RFEEA
W IE] o XA A, B LCD DR #SAT I P ml i -

BO-B5 / L-h____
I T6 \-1 17 .

HSYNC 1/\}1:1:;4:
7 ) T8 ;l

i B—-HSYNC _Ta |

Rk pE|—-H

—

I
RO-R5 > l 1
G0-G5 Irvaid Data @ Invalld Diata )E;(
BO-BS 7+
B¢ J5: HBPD+1 = T6-T7-T8=273-5-251=17, Nl HBPD = 16.

i
DIMG  Siemr.

HBPD+1=Te-T7-T8

T11 T10

DL E{EE 4 T LCDCON3, LCDCON4 FhEEi B 1) 5.
S JEEAN EYSR
//4.2.4.3, % LCD #5445 2: LCDCON3

/% IR 1) B TE]) S5

* bit[25:19]: HBPD, VSYNC 2 J5Fid ZKE[R A Gek 26 1 4758
* LCD BXBN 23 4TI P T6-T7-T8=17

* HBPD=16

* bit[18:8]: Z/H(—1T7Z/MMEF), I LCD IKSh#s F M BRI 2

240 %1, FrPL HOZVAL=240-1=239

* bit[7:0] : HFPD, KH&EE—ITHEEE 1N FRIELE, HdZK
B E) A & HY R —~™ HSYNC

* LCD FAf T8-T11=251-240=11, FrLL HFPD=11-1=10

*/



lcd regs—>lcdcon3 = (16<<19) | (239<<8) | (10<0);

//4.2. 4.4, % B LCD 51 %% 2: LCDCON4
/% KT R EE S
* bit[7:0] . HSPW, HSYNC 15 5 Hlksh 9/, LCD Fiit
T7=5, FrLl HSPW=5-1=4
*/
led regs—>lcdcond = 4<<0;

HoAth LCD 55 i 2% .
LCDCONS : H A2 il 2 5| /. il A2 IS e A 2
LCD Control 5 Register

Register Address RW Description Reset Value
LCDCONS 0X4D000010 R/wW LCD control 5 register 0x00000000
VSTATUS [16:15] | TFT: Vertical Status (read only). e 00
00 = VSYNC 01 = BACK Porch
10 = ACTIVE 11 = FRONT Porch
HSTATUS [14:13] | TFT: Horizontal Status (read only). Tt 00
00 = HSYNC 01 = BACK Porch
10 = ACTIVE 11 = FRONT Porch
PLERAERR “Ri” , SiAmelicE, AHE.
BPP24BL [12] TFT: This bit determines the order of 24 bpp video memaory. 0
0 = LSB valid 1= MSB Valid

PATSLH [ TRT B FHE R 16 i, XA AAFas U2 24bpp HLAN A7 (K147
JBUWUY o it AAS I

FRM565 ‘ [11]

TFT: This bit selects the format of 16 bpp output video data. 0
0 = 5:5:5:1 Format 1 = 5:6:5 Format

ATH TFT Frdg14 2552 16 ©7, RGB——565, FTLL “FRM565” E ¥ B “1”7 .

INVVCLK [10] STN/TFT: This bit controls the polarity of the VCLK active edge. 0
0 = The video data is fetched at VCLK falling edge
1 = The video data is fetched at VCLK rising edge

INVVCLK [10] STN/TFT:#E# VCLK #9458 #F. 0
O=1E VCLK HJ T FEHT i 50
1=7E VCLK #y_EF-# i Edig

e VCLK., BHERNTELLE M) LCD BRI VCLK 275 F Bk .



DCLK
iﬂ_n_; min,
e FR SRR E TREIGH g ETE
e
RO-R5 .
G0-G5
BO-B5

Fig1.Timing sequence for Graphic controller
TE E P B, B R AR AR . AR BRI T 4G B
FFE 2440 LCD FH| 2P Fi5E: 76 LCDCONS ) bit[10]EHEW 7. A~ 0 B,
AN LCD Bf (LCD IRENES) M@ —HE 1. MIATFERE 7, HEILE.

INVVCLK [10] STN/TFT:#%#] VCLK 8945 2 H1F.
O0=7E VCLK ] T FME# i
1=7E VCLK 89 kT i ¥diE

AL, iXH “INVVCLK [10]” HEEE N “07 .

INVVCLK [10] STN/TFT: This bit controls the polarity of the VCLK active edge. 0
0 = The video data is fetched at VCLK falling edge
1 = The video data is fetched at VCLK rising edge

INVVLINE [9]: /KPR BFEAE 5 1B i B s g ?

INVVLINE [9] STN/TFT:VLINE/HSYNC fk ) 815 . 0
0=1E%: 1=B%

7F 2440 FH b, HSYNC & & H A % 1 SLiik Ei) LCD IRsh#8 2 HSYNC A&
SRS S

;‘ 2440 F_ELCORHISE HSYI‘IC%ETSFWBZ e |o—smaits comagzngs Foe Ve B ¥Rl T

HSYNC H ! i

R ! I__!Ij 8 .

woe [N UL ATLUT g P8 B he

vo IR e00000ca00e e pms —— L

) ] L : ‘: T11 L 110

LEND : 1 [— RO-RS - @x @
T S e [ 5 : GO-G5 Ivalkd Dota tvalld Dats '

“HReD. T HOZVAL+1 HFPDLt B0-BS +

HSPW 41

M 2440 FFFT LCD BXAN 28 P A K, X B FE . Hl4% LCD B SEhrtE
M, RRHETERR. W
INVVLINE bit[9] : 1 = HSYNC {5 5% /e %, BIMIG HE~ T4 2L

INVVFRAME [8] STN/TFT: This bit indicates the VFRAME/VSYNC pulse polarity. 0
0 = Normal 1 = Inverted
INVVFRAME (8] STN/TFT:VFRAME/VSYNC Jik ) i . 0
0=1E%; 1=8i%

INVVFRAME [8]: s&48 i[RI (E 52 A E ke, FAMIELFs AT LCD KB4 5
2440 LCD =z miFE P E S B .
INVVFRAME bit[8] : 1 = VSYNC &5 E %, BMKHEFHER .



INVVD [7] STN/TFT: This bit indicates the VD (video data) pulse polarity. 0
0 = Normal 1 = VD is inverted.
INVVD (7 STN/TFT: #4542 ik iy 57« 0
0=1E#: 1=HFi%
1
Van 1 150 TSYP
ey 7| b N m TSP
R s TSYM VDD3 3V
T e T TSXM AVDD
. 4= ep ewl 3| + o8
Voif | § JveE DL £ ] LED- S
‘ | GND  LEDL+ —
\mE 5 TR 7§:| LED+ Gl
% — RO LEDR- —f1— L
R1 GND I -
T — o |
/DI1 B g £
VD22 | B NC g
VD23 Y VLD | .
o5 RS vees L VDD3 3V 5
D0 G0 e —————0VDDsY Rl
s Gl Ne 32
D13 I A T |
s LI vees :—03, AVDD
VD15 %0 | % N ey
1l | & e [ R43 VCLE =
'|I| VD3| 22 Y o0
Bl NC
3 » | Bt 33 VFRAME
\hs |5 N
D&/ I R TR

INVVD [7]:

Feo W

INVVD [7]:

Hitachi 3.5" LCD Connector

BHE—WH 0 Fx 1, VDO ~ VD23 IXULHHEE| ., XA EE

O HE Mok i ) FEL P AN T B S B

INVVDEN

(6]

TFT: This bit indicates the VDEN signal polarity. 0
0 = normal 1 = inverted

FE LCD BRrIRBN#S I 7. DIMG 5t 2 VDEN

DTMG

B i Wl W B

FH 2440 aéﬂﬂj: LCD }i‘ﬁ? %ﬁﬁﬂ?

VD

. AXXXXXXXXXXH

AJ LA “Lﬂ/’“’ 75)& P LI B 75 B .

INVVDEN [6] : WE N 0 AFRERE.
INVPWREN [5] STN/TFT: This bit indicates the PWREN signal polarity. 0
0 = normal 1 = inverted
INVPWREN [5] STN/TFT:PWREN fk i) L 5F o 0
0=1E#;: 1=H%:
, 0uF 10V c-_:"

| I lsw w2 I|—|||
.|||_1c=:m
1

B E]-& LCD _PWREN

UL3 —HHE-TENFIRE # T "
BT, T EE . LCDHT o




INVPWREN [5]: PWREN {55 tH AT 2 4. PWREN HUEERE(S 5. i HPA 2L
JREEE EIX AP “EN” (S ERTHBE —A “47 5, BEsAE A “n”, — Rt
KRR FAER. W

INVPWREN [5] : 0 . RonmE AT E R

INVLEND [4] TFT: This bit indicates the LEND signal polarity. 0
0 = normal 1 = inverted

XA~ “LEND” {55 %A A, XEAE,

PWREN [3] STN/TFT: LCD_PWREN output signal enable/disable. 0
0 = Disable PWREN signal 1 = Enable PWREN signal
PWREN [3] STN/TFT:LCD_PWREN {5 54t fo 1% 0
0=2k1k: 1=R0F

R HAEIX S LCD PWREN 5|f#l. “1 = Enable PWREN signal” Bit<s#id 1.

= - L L
| 2 GND SOMOR
{?" = —mB

T13 1 = Enable PYREN =ignalf¥ ]
mamds T el

XBEAAE, SRETE, BRMERTE. &
PWREN [3]: Je&BE N “0”7 ke~ , PUsEHREE.

ENLEND [2] TFT: LEND output signal enable/disable. 0
0 = Disable LEND signal 1 = Enable LEND signal
ENLEND [2] TFT:LEND {5 5#fitH foif. 0
0=t1t: 1=f0iF

ENLEND [2]: SREEE XA,

BSWP [1] STN/TFT: Byte swap control bit. 0
0 = Swap Disable 1 = Swap Enable
HWSWP [0] STN/TFT: Half-Word swap control bit. 0
0 = Swap Disable 1 = Swap Enable
BSWP [ STN/TFT:Byte swap &l » 0
o=2%1k; 1=RF
HWSWP [0 STN/TFT:Half-Word swap {7 0
0=2t1k: 1=R03F

FEFIIACHe . 2R 2440 T i BSWP AT HWSWP. WLEIEn R K R &R BA7E
R L



16BPP Display
(BSWP = 0, HWSWP = 0)

D[31:16] D[15:0]
000H P1 P2
004H P3 P4
00&H P5 P6

A1 2440 RBHEE N 16 An, HR BT 16BPP R, XANEGERIEEAF. L
“(BSWP = 0, HWSWP = 0)” , WIXEA741 KM 000H FF-45 004H kbHE KK (P
FELLFETT AL » BF—MEER PLEEALI31:16]. (000H &N AFHidk, 0 Hb
Hbe ), T P2 7EAK 16 fiikb. IXFEASAS P2 7E P11 A7 Hu b A T

16EFP Display
(BSWP =0, HWSWP =0}

o8] o{15:0]
1 P2

% BSWP = 0, HWSWP = 0),1l: e 5 e
MR TR St R IR R T [_ooen [ [T
P3
T6bit | Zdbit | [ 31bit |
; : D[31:16]
- 000H 004H
|2840E BB BE A 6k, FUPT ~ PoBEEST2TH (000H ~ oMHBeTH) |

[ opiag o{15:0)
000 P2 (3]
S

D31:16)

B |

W bit[1] : 0 = BSWP bit[0] : 1 = HWSWP

@, EFaFTEAEIZRA:

MR BE B AF (framebuffer) , FEHuEEJF LCD 2523,

WEIF T LCD #BH# G, #Hie 3N EA BRI —ME R IEET VDO VD23 K%
HEREWE S LCD b L. REHIT—A, FAmEs, WEEAPERE—"
i CRAAIBA KR w2 5 A7 4h A B



a, WMENEEE.
XA BAELRE YRl ZEL: (KA LCD =6 83 a 4 & 6E, Pl
B, ) o R AGEH kmolloc (), EH%
I TH R ECR 7 BLiX AN LR AT
BTEHEMNZT “s3c2410fb. ¢” HorECBAFII T s

dma alloc writecombine ()

# Initialize video memory */

ret = =3c2410fb map wvideo memory (info);

if (ret) | - N
printk( EERN ERR "Failed to allocate wvideo R&M: %d\n", ret);
ret = —ENCMEM;

goto Vrelease clock;

}

dprintk("got video memoryi\n");

void ¥
dma_a”ﬁc_writecombine{struct device *dev, size_: size, dma addr t *handle, gfp t gfp)
{

return _d.ma._a.lloc(dev, size, handle, gfp,
} pygprot writecombine (pgprot kernel) 1
s3¢2410fb map video memory (info)
——>fbi—>map cpu = dma alloc writecombine (fbi—>dev,
fbi—>map size, &fbi—>map dma, GFP KERNEL) ;
Z 1 £k JAM15 N NULL.
22 RKR/N: EHELHEER, “s3c_lecd—>fix. smem len = 240%320%16/8;
[/ BAFHKIE, B LCD FAt. FE &
b5 16 A7EN 2 7. 7
% 3 “dma_addr t” SEFR_Ept 2Pk,

/% Dma addresses are 32-bits wide %/

typedef u32 [ENETINE;

typedef u22 dmab64_addr_t;

SEPpR _ERtAE unsigned int 2874,

XY AE R S FRATEIE S K. s3c led—>fix. smem start = xxx; //SBAEH)
G 7/BEEE (|

% 4 EhRic: M s3c2410fb. ¢ T % )y: GFP_KERNEL

# define GFF_EERHEL 0O

RIEME: XHRE AR ERAE . 2 BTACE LCD S HU XA B LA A
H:

//s3c led—>screen base = ?; /) BAFR B AL, 7
fbmem. ¢ ] fb_write ) A R, fE40 I T BA7 )G F X H.

FrLL:



s3c lcd->screen base = dma alloc writecombine (NULL,
s3c_led—>fix. smem len, &s3c lcd->fix. smem start, GFP _KERNEL) ;

b, PA_b HE A T IR B A, e B B AR hE 2 U LCD 5 HEs . IX
FEA 5030 MR FL UG 25 5
TE 2410 Tt 2R E 7 LCDCONL ™5 Narfess, A HAhK:

LCDSADDR1 : MiZgyasragiht 1 /78

FRAME BUFFER START ADDRESS 1 REGISTER|

Register Address RIW Description Reset Value
LCDSADDR1 | 0X4D000014 RIW 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 buffer in 0x00

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 of 0x000000
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.

X G R B R GUAT il A AR AIZE ph#3 1K) bank f7 B 19 A[30:22] . HPAd Y
FE AR I tEASBE 2048 LCDBANK F{E . LCD MiZE i 28 1% 7E 4MB
S XA, PARUE S S0 i A2 2038 LCDBANK B . [ERIIE A
Z VA FH malloc O PR

T T B LCD: X ey KB LCD Mg b A i FFaGHhbk i A[21:1].

Frame buffer JFiaHhhlZF174% 1.
LCDBANK [29:21]: 83 “video buffer” ML X ] A[30:22]

LCDBASEU [20:0]: XXUFHT4, (HIATR A —4T— 4783581 Fr LA i
LAESEG

For single—scan LCD : These bits indicate A[21:1] of the start
address

of the LCD frame buffer.

JitA_ETH 1edaddrl 747 88 A7 AUR A7tk i) AL30:22] A[21:1] (A30 ~ AD)
FLAE bit0 (A0) A bit31 (mfr) ANE,

i, 1XA> “LCDSADDR1” ZFA7 8847/ A30 ~ Al . XTSI E: YEihit
E#—Ah.

led regs—>ledsaddrl = &s3c led—>fix. smem start << 1; //&iRAEAE,
AL, [Higm BN AL T .



LCDSADDRI #&[29:21] [20:0] &l bit307 31 ANFEE. A AEH = HAT]

BN O -

T(34<30) ; 3 AEM 30 ), EEmAIAIELE “117, FREURELE €007 .

STIEEE Sk

led regs—>lcedsaddrl = (s3c lecd->fix. smem start << 1) && = (3<<30);

LCDSADDR2 — Mgy asFaG il 2 24745 :

[FRAME Buffer Start Address 2 Register|

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)

Register Address RIW Description Reset Value
LCDSADDR2 | 0x4D000018 R/W STN/TFT: Frame buffer 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 of 0x0000

SofF BT LOD: IR SBA7 FE B LCD Wi i 2% 1) 45 s bk (g AL21: 1] 6
LCDBASEL = ((izh
= LCDBASEU +
(PAGEWIDTH+OFFSIZE) X (LINEVAL+1)
PATRBANR, Rfagi R bbng AL21: 1], FATHIZE SRk 2

“s3c_led->fix. smem start + s3c _lcd->fix. smem len” ,

e “ AV IE—s3c led—>fix. smem start” bk “EAFAKND—

iR >> 1) + 1

s3c_led—>fix. smem_len” . XFEFLEER N TDAFHIEE AL T .
gERHhEER AL21:1] , ERRABE L.

RaEHRTE  [20

(A

g2

0] X214, BE “&” b “OxIfffff” o 54 gise 20

led regs—>ledsaddr?2 = ((s3c led->fix. smem start +
s3c lcd—>fix. smem len) >> 1) & Ox1fffff;

WIS 2R IT R bk 3 EFAE A




|[FRAME Buffer Start Address 3 Register|

Register Address R/W Description Reset Value
LCDSADDR3 | 0X4D00001C R/W STN/TFT: Virtual screen address set 0x00000000
LCDSADDR3 Bit Description Initial State
OFFSIZE [21:11] | Virtual screen offset size (the number of half words). 00000000000

This value defines the difference between the address of the last half
word displayed on the previous LCD line and the address of the first
half word to be displayed in the new LCD line.
PAGEWIDTH [10:0] | Virtual screen page width (the number of half words). 000000000
This value defines the width of the view port in the frame.

OFFSIZE [21:11]:
BIE WS R GErED .
B E LT B/RTEZ AT LCD AT M G bl 5458 LCD AT H BoR s —
AL 2 (a2

BATRI B LR o HER AR H R — R CRlfA eSO , Frblixz
6] P A% 18 2 0. B OFFSIZE 18, & 5 0.

PAGEWIDTH [10:0]:

EMBE TS CEFED .

BEAE e SC T it A A D 58

PAGEWIDTH M2 —ATAT HHE IR/ BRALR “F2” , B2 5.
—/MEESE 16 AL, HALE “RFE” B 16 £

AT LCD B#, X J7 M BIAT & 240 4338, Y 5 1) R aR B W) E 2 320 23
o IXH PAGEWIDTH s2udt—ATPT G/, Frbl, Rz (R * BR
KN — FRATIX B RGB—-565, BEH£ 2 16 fir) , BI 240 * 16. iX HL PAGEWIDTH
(R BART 2B 16bit. #as AR,

gEE.
led regs—>ledsaddrd = (240%16/16) ; //—4T WK E (BAfr: 2 ZE75)

F 2440 FM Bl 3. CGEAED

LCD MM = 320 X 240, ¥, B

MWiFaEHIE = 0x0C500000

A% B = 1024 A5 (512 )

LINEVAL = 240 - 1 = OxEF

PAGEWIDTH = 320 x 8 / 16 = 0xA0

OFFSTZE = 512 = 0x200

LCDBANK = 0x0C500000 >> 22 = 0x31

LCDBASEU = 0x100000 >> 1 = 0x80000

LCDBASEL = 0x80000 + ( 0xAO + 0x200 ) x ( OxEF + 1 ) = 0xA7600



PLEwE e, Bl LLEM framebuffer T (fFREE) -
L, 1%

2, FTIF LCD BREH 28 A 5 ) B

| || = [£:015] G —
K iim B s ik
'1’%13%%3@ LCOHLAI R

AT DAELHETE LCD M4 AE vh BT T, IXFER ARSI D . HEE
s3¢2410fb. ¢ HHIfERE framebuffer fCIBES, FHILALH)—Leqz O R] LLLERIAFT
TR FR s e 2 B YR EE, FrCAX Bt BT SR T, HJRE DL S B S
Fo

o)A 5 LCD IRBh# A 5. R 'E LCD #5H25 fFas 1 BT,

LCD Control 1 Register

Register Address RIW Description Reset Value
LCDCON 040000000 RIW LCD control 1 register 0x00000000
EMVID [0] LCD video output and the logic enable/disable. ]
D = Digable the video output and the LCD control signal.
1 = Enable the video output and the LCD control signal.

ENVID % & : bit[0] : 0 LCD P4 h FZ A Re /45 1k, % B 58 )5 FE
Ao ZHTAZEIER, XBEIG, BIibAis ENVID N “17 .

FrLL B 44 LCDCONL B¢ b 1 Hpmf.

led regs—>lcdeconl |= (1<<0); //f#ifig LCD =il 2%

BEN A, &GN “cat led. ko >/dev/fb0” &H Exith, &
XA
led regs—>ledcond = (1<<3); //IXANEEE, AR LD ANER. X2HfHE
LCD A&,

FT9F LCD &): & GPIO H GPBO %y s H~F o ik fan G H

kgpbdat &= "1; /% FHEHEF. 5F 1B BIS B0, 4580,
HAK S o BEREALEE IS, +/

PAEEATH S, .

kgpbdat [= 1; /% B b1 RS e s S, BT G +/

F 55 LCD GEfHFH: LCD ¥k 284di s, LCD A G HFEFHE, LCD I AE.

/74,3, 3, BEILCD.
/403,301, RBEILCHEEIEE W EEhEE S, (- ZLCDEHIEE, — M ZLCDEE. — 1 ZELCDES
lcd regs—>lcdconl |= (1<<0); A REELCOEHFE
locd regs—>lcdcon3 |= (1<<3); AEE2HI0EF (DFGE ZMERE. FHELDFESF.
£74.3.3. 2, REILCDE -
*gpbdat |[= 1; A PIBEEFEESEEEE. EEEFTFABTLIT. &



DA EARRYIEATE K, AE— A% fr: 3_1lcd LCD AFHRMESE K FEAR T AESLES 2%
T.c

RIBEREXHE, FA ek 7 LCD MRERAE, sirl LA MMsLLe 7. Halfe
A SRR, AR TR AR ) ) . BT R A R E . IR HAE
fb ops s3c lcdfb ops ZEMFIEH —4 “. fb setcolreg” A 5E .

3. 4, i SR info PR T A, SRR AR AT
/fz3c_led-rpsendn_palette = 7. SARMEASRN | imeim
S e3c_led-rzcreen_base = 7; SRR E AL TE fhnen. cBlfb_write OFE HE.EFE T EFTFEIRE.

s3c led-»>screen_size = 240%320%16/8; AR T B A

//3.3.1, AU LCD JRENE XL —A fb_ops Z5tAF & s3c_ledfb ops. IAE X
wr:
static struct fb ops s3c ledfb ops = {

. owner = THIS MODULE,

//.fb _setcolreg = s3c _lcdfb setcolreg, L.

.fb fillrect cfb fillrect,

. fb copyarea cfb copyarea,

.fb imageblit = cfb imageblit, //LFHI="—M&H, & N4t

).
b
T AR -

MG LCD FMt EgniE, BMERFE 16 g adE. (LD BBREAFE
16bpp) , EAFMRAEEEME 16 6, XNILFEE, LCD #&H# EEIL LA
HHaBUL R B R4 LCD BERlaT LA,

B K RAENTE NAER, 76 BA7 B RS —AME R 8 [iaslh], X LCD %4
BMMNEAFH IR A S M ARG, s — M LCD 7R
16bit MR ? XANHEEEGINT —A i i GRERO

W AR R — RN AE

LCD il #g MO AF BAS B 8bit ¥, LRI EE RS LCD Bf. M2
RGO, HEOBOEINAE, B FH 7 HIER) 16bit 4. LCD #5285 A
BAERE| 8bit Fd S5, LLEfEAN Ral, Bun— 8 i 100, XHFHiAM “iH
" (AN HHRE] 100 T, FEIXANES 100 Wik 16bit HUHk. Kik
45 1CD .

WEAR, AR BB E e gkl g, BRI S ET RERE R
SRS Bt 7R I R X AN S, Rk

XSGR N, FRRCEDLMEIE, LCD s ZEHR, MEAAH
BEE|—A™ 8 bit FdE, LAtk 8bit HEAE N—A “&E51”7 fH, M AR X
ANEH B — AN EIEREUE, EEX AN EIE R R %4 LCD .



1M 24311 LCD BR4H% & & RGB-565, A& 16 hilf, BAFH s 16 fiff—ME
RHGE, PRI R T . EAEREA T A DRI, AT
HESR A RO .

BRABIRIZE:
1 “s3c2410fb. c” H:

fbinfo—>pseudo palette = &info—>pseudo pal;

M “pseudo pal” & — %4,

u32 pseudo pal[16];
Fofth LCD R P A7 IX A “u32 pseudo_pal[16]” , FFLA

TATRACHE BLOR 7B E N EH GOS0 S

Joft info fb Z5MH N EIXAS pseudo palette[16] %€ X:

ARG 25 R .
/ /4. 3. 4, BRI AR 7 B IX A — AN
Static u32 pseudo palette[16]; //FA1H T XHIEHL 2

pseudo palette
//3.4, HAMEE (B fb info WIE X HIEHH 4, 2% R AFIALHE)
s3c lcd->pseudo palette = pseudo palette; //{REH T

HE XM A G R E
Al “struct fb ops s3c ledfb ops” ZEMIHH] “. fb setcolreg =
s3c lcdfb setcolreg, ” KRIKHE .-

BTE “s3c2410fb. ¢” 1 “s3¢2410fb setcolreg () 7
int s3c2410fb setcolreg(unsigned regno,
unsigned red, unsigned green, unsigned blue,
unsigned transp, struct fb_info *info)

BAMLRNE:

//4.3.5, WEIFARRPITAER I RE . BKEAE struct b _ops s3c lcdfb ops
HE X
u32 pseudo pal[16];
static int s3c lcdfb setcolreg(unsigned regno,

unsigned red, unsigned green, unsigned blue,

unsigned transp, struct fb info *info)

{

}

REBOR B, 2%, BRI R AR

Z 1 RS “m R --HURHE It X R R AN B R ot 2 e
SN, e



U32 pseudo pal[16];

% 2 N4,

Z 3 Nk,

%4 N

% 5 NIEWE,

26 4 fb_info &5i#: AT B ZE “s3c_ledfb_ops” .

XHEMmMFERHT A “chan to field () ” %L,

T &M T iRAR:

%R 1:

fEEEZHEREL “TEE” . FIIRITRE “s3c2410fb. c—
—>s3¢2410fb setcolre () ” FHIESACAG:
2% s3c2410fb. ¢ PERIA G IR E

switch (fhi->fb->fix.visualir—f—"
case FBE VISUAL TRUECOLOR: " HEE
/% true—colour, use pseuc—palette ®/

if (regno < 16) { ~/EEEEFRTFERFEHF N Fir6TETHEESHIETT

brealk;
default:
return 1; J#% unknown type */

“FB_VISUAL TRUECOLOR” A 2 &fg “EEM” .

/% 2.1 REBAEFBN */
strcpy (s3c_led->fix.id, "mylcd");
s3c lcd->fix.smem len 240*320*16/8;

s3c lcd->fix.type = FB TYPE PACKED PIXELS;
s3c lcd->fix.visual =

VISUAILERUECOLORE
2 () -

n
0
)
i)
1
P
b
..‘
=)
o
o
=]
Q
ll| O

unsigned int val; //, WEBEHIE.
if (regno > 16) //#HIATHEIA AR A T KT 16 ik A 1. FATE X
i pseude pal[16]~ 16 ZHJT.
return 1; //iR[A] 1 &Z% s3¢2410fb. ¢ H B A € bk bR %L

B, s, HE=1E0, 82— val H: &% s3c2410fb. c



K]

u3 “pal = fbi->fb-»pseudo palette;

val = f::ha.n_tr::_field{red, gfbi->fbh->var.red);
val |= chan te field(green, & fhi->fb->var.green) ;
val |= chan to field(blue, Efbi-»fb->var.blues) ;
8 val EREAEIRE:

pall[regno] = wal;

Haix/> “chan to field () 7 BIHn R

s3c led-»var.red.offset 11; .K/EEB——EEE.'ﬂEﬁ?ﬁ#ﬁﬁbfHfﬁrﬁé'.
s3c led->var.red.length 5; SYRGB--565 WYAT & &5

SIRGE——565 R BT EEEM b tEFEE

23c led-»var.green.cffset 3;
E; SrRGB--565 WEEE L6E

23c led->var.green.length

s3¢c led->var.blue.offset 0; A/REB—565 - BEEEEEEMOFE.
s3¢c led->var.blue.length 5; AYRGB--565 FEE LS5

val = chan to field(red, &fbi->fb—>var.red);
8 red EARYE “&fbi—>fb—>var. red” XM, Var. red &R/~ EMNHE—47
G, HEZOKE. XHEHSR

WEXMERAF . imxfb activate var () 7 & X:
EFH “s3c2410fb.c” th «”

static inline unsigned int Chan_to_l_ﬁeld(unsigned int chan, struct fb_bitfield *bf)

{
chan &= OxfIff;
chan >>= 16 - bf->length;
return chan << bf->offset;

2 chan #&15 “red” mE /& green” B E & blue” .

chan &= Oxffff; BIEZERMREMK 16462 (44N N1614L) o S chan & int
A 32 47, X B R LR 16 i,

chan >>= 16 — bf->length; {R&IXA> “bf->length” f& RGB-565 H1[1) 5 fif
(At fm— MER S 16 A 5467 o MIXEE chan >> 16-5 . B “chan”
A% 11 A, Bl 11 s E 7. XNEORE T Er 5 AT .

#3c led->var.red.offset 11; ARGE——E65 AT EREELEMbtTTFE
s3c led->var.red.length S5; A/RGB-—-565 WAL & S 5fr

AR “Em b7 AR — MWL . ISR —AMEA red SRA.

return chan << bf->offset; L2 5 AMfE, HEE— “WE” . BE
N R MEER T 16 AR [15: 1113 5 fir.



&, FAMBIKBN:

//4. 3. 4, R b 75 B IX R — AN .
static u32 pseudo pal[16];

//4.3.6. 1, ¥i&iX /> chan to field() pR%L.

static inline u int chan to field(u int chan, struct fb bitfield *bf)
{

chan &= Oxffff;

chan >>= 16 — bf->length;

return chan << bf->offset;

}

//4.3.5, BB AER RS . RKELE struct fb ops s3c lcdfb ops
HE X
//VERCRAG TR, 2%, AR H 7 AR .
static int s3c lcdfb setcolreg(unsigned regno,
unsigned red, unsigned green, unsigned blue,
unsigned transp, struct fb info *info)

unsigned int val; //a, ®WEEHIE-
if (regno > 16) /) BATEME A AR B 2 o KT 16 w1l 1. 3,
f115E X I} pseude pal[16]°4 16 ZH 7.
return 1; //IR[A] 1 /222 s3¢2410fb. ¢ W HEE (o PR L.

//4.3.6, H4L, %, HE=JiEMmiEd val fE.

val = chan to field(red, &info—>var.red):

val |= chan to field(green, &info—>var.green);
val |= chan to field(blue, &info—>var.blue);

// ((u32) (info->pseudo palette)) [regno] = val; //[KN
pseudo_palette s& void*My, X @i, IXFEE LG .

pseudo_palettel[regno] = val; //FK N2k & H CHERIEENR, #EEIX
FESAM info.

return 0;

|—‘—| “|’ij g&”
//1.2,HjEJB§§i;

static void lecd exit (void)



[ //102.1, R XA G
unregister framebuffer (s3c lcd);
//1.2.2, 8 H
led regs—>ledconl &= ~(1<<0); //3<HE LCD A 5 i H.
*gpbdat &= "1; //%iHAKHET, 25 LCD H L.
//1.2.3, BB BL B BAF o
dma free writecombine (NULL, s3c lcd->fix. smem len,
s3c led->screen base, s3c lcd—>fix. smem start);
//1.2.4, iounmap () ;
iounmap (led regs) ;
iounmap (gpbcon) ;
iounmap (gpccon) ;
iounmap (gpdcon) ;
iounmap (gpgcon) ;
//1.2.5, B framebuffer &5k,
framebuffer release(s3c lcd);

}



A -

make menuconfig £4%/2 k49 IEFNAL fp,

AR IR FE T 22 PR
—> Device Drivers
—> Graphics support
<M> S3C2410 LCD framebuffer support

B “<x> S3C2410 LCD framebuffer support” &2 Bi H A IIRSHFER, X H 5L
MR HRT7 HGm PE S A
BEE N & N H =R

static struct fb ops s3c_lcdfb ops = {

.owner = THIS MODULE,
-~ g

.fb fillrect
.fb copyarea
.fb imageblit

cfb fillrect,
cfb copyarea,
cfb imageblit,

1

R =ABREC 2 A g B S (ko)

2. make ulmage

make modules

FELR R R LI = AR BT BRI =4 ko SUfF
Entry Point: 0x30008000
(EmaAG e arc]p/a;:m%bcé‘t is ready

book@book-desktop: /work/system/linux-2.6.22.6% cp arch/arm/boot/uImage /work/nfs root/uImage nolcd

3. £ F#69 ulmage /& 30 - KA :

—_—— ———— —— - - P —————————

[b] Boot the system S -

[r] Reboot u-boot EBFEE » BHONZEBED.

[g] Quit from menu

Enter your selection: q

OpenJTAG> nfs 30000000 192.168.1.5:/work/nfs root/uImage nolcd
dm9000 i/o: 0x20000000, id: 0x90000a46

DMS000: running in 16 bit mode

MAC: 08:00:3e:26:0a:5b




I A “ulmage noled” i NAZBLRBEE] 30000000 Hihk4tb.

MAC: 08:00:3e:26:0a:5b
could not establish link
File transfer via NFS from server 192.168.1.5; our IP address is 192.168.1.17
Filename '/work/nfs root/uIlmage nolcd’.
Load address: 0x30000000
Loading: ###############ﬁ#################################################
_ ‘#################################################################
[ e s ##“##############################################################
HHHHHHHHHH A HH A A IS U 8
HHHHHHHHHHH I R
HHHHHHHHHS B HH S
done

=1 92 (lclcd8 hex)
enJTAG> bootm 30000000

T “bootm 300000007 M 30000000 4k & 5 N4 .

Gnik: HiH:

Jfwork/nfs_root/romfs/10 lcd/lcd.c: At top level:
fwork/nfs root/romfs/10 led/led.c:256: warning: function declaration isn't a prototvpe

D T A e meem e e s

5: static void ICd_exit{} EEyo idiEsE
E: AR 21 EBREFEEE. o+

B

root@ian: /work/nfs_root/romfs/10_lcd# make
make -C /work/system/linux-2.6.22.6 M="pwd® modules
make[1]: Entering directory °“/work/system/linux-2.6.22.6'

CC [M] /work/nfs_root/romfs/10_lecd/lecd.o
fwork/nfs_root/romfs/10_lcd/lcd.c: In function ‘lecd init':
fwokanfs_root/romfs/lo_lcdflcd.c:235: warning: passing arg 3 of "dma alloc writecombine' from incompatible pointer ©
vpe

Building modules, stage 2.

HODPCST 1 modules

LD [M] /fwork/nfs_root/romfs/10 lecd/lcd.ko
make[1]: Leaving directory "/work/system/linux-2.6.22.6'
root@ian: /work/nfs_root/romfs/10 lcdf

HERAS i ARER AR

BE, ¥ lcd. ko #HENZ nfs LR %, BHER:

startiné pid 767, tty '/dev/s3c2410 serialO': '/bin/sh'

#

# mount -t nfs -o nolock,vers=2 192.168.1.5:/work/nfs root/first fs /mnt
# cd /mnt/

ELAREER, U =R AR



# insmod lecd.ko

lcd: [NENSrWEgubol cfb £illrect

lcd: Unknown symbol cfb imageblit
lcd: Unknown symbol cfb copyarea

insmod: cannot insert 'lcd.ko': Unknown symbol in module (-1): No such file or directory
« N

BABLE XA B, CEMEAARG ARG, HERit 7 =R Aty
Ji kNI, make menuconfig —>make ulmage & make modules 7T,

473,31, HUELCDIEEDE S —1 fb_ops HMTEE s3c_ledfb_ops. AAEXMT:
static struct fb_ops =3¢ ledfb ops = {

. OWNexr = THIS MODULE,
.fb_setcolreg = s3c ledfb setcolreq, HE=HH. BERMNFENEF
.fb_fillrect = cfb fillrfet,
-fb_copyarea = cfb_copyarea,
.fb imageblit = cfb_imageblit, SRS —EREE, EA A GEEE
tr TE=IERER A T

RIEAIE “drivers\video” HEN:

Lo LU A A S LT T | L LS e o T Ll = wT

t — Source Insight — [Cfbfillrect.c (driwers\wideo)]

Options ¥iew Mindew Help

BB O ARy BE es38  AO0B2 @O or elm

278: woid m{struct b info *p, const struct fb_fillrect *rect)
2

%

book@book-desktop: /work/drivers and test/10th lcd/4th$ cp lcd.ko /work/nfs root/first fs
book@book-desktop: /work/drivers and test/10th lcd/4th$ cd -

/work/system/linux-2.6.22.6

book@book-desktop: /work/system/linux-2.6.22.6§% cp drivers/video/

Display all 190 possibilities? (y or n)

book@book-desktop: /work/system/linux-2.6.22.6§ cp drivers/video/cfb

cfbcopvarea.c cfbcopyarea.mod.o cfbfillrect.ko cfbfillrect.o cfbimgblt.mod.c
cfbcopyarea.ko cfbcopyarea.o cfbfillrect.mod.c cfbimgblt.c cfbimgblt.mod.o
ciboppiaren fmod. géfbfillrect.c cfbfillrect.mod.o cfbimgblt.ko cfbimgblt.o
book@book-desktop: /work/system/linux-2.6.22.6§ cp drivers/video/cfb*.ko /work/nfs root/first fs
book@book-desktop: /work/system/linux-2.6.22.6§

Ke ¥ ILE] nfs MBI RGF .

4. ARR A BIEAS oy R 3

insmod cfbcopyarea. ko
insmod cfbfillrect. ko
insmod cfbimgblt. ko

BT AR “led ko” , FEAGHT:

# 1ls /dev/fb*
1s: /dev/fb*: No such file or directory
#

BHAEA fox WA,



insmod led. ko

# insmod lcd.ko

Console: switching to colour frame buffer device 30x40
# 1ﬁ [dev/Eb*
/dev/fb0 '
1

XA ELEF] LCD Rk T .

1 1

PGB & AT LARAE LCD Bt

BEEIR T LCD 25 BoR:

# cat led.ko > /dev/fbo

=

Eaady

BRI —DNNEIEE| LCD, b B4 E R 28 LCD 1657 . (HIX I Z19% A IR
MNiZAE bitd IX B )

— D3
= BAT548 2 Von
= C80
I 3
| ——C00 ——C8l
100nF AVDD [22uF 1000nF
1
AVDD D5 VDDSV
LGB AT545 R
10uH =
MBRO530T1
R40 C79 - PWRENS: H &SRR, FhERFTH "von”
15K 1 c77 LTi1615
220uF/10V B o7
L I fow | H—“ i
. .|| 2 D 1000F
50 3 4 LCD PWREN
2 7K FB EN
u13
LCDsEif e Bt
Ju
Von 1 50 TSYP
Vit 2 EIE)D ;U 40 TSXP
3 (e T 28 TSYM VDD33V
S e <R |47 TSXM AVDD
T D __%3_4“' LED U
o . VEE LEDL- 4i = 2uF
wne M @R ERL 4
| 0 LIC LiElls 12 LED+ 75K
4| RO LEDR+ = —
[ VDIo 0| oy [t I =
VD20 1| o e |20
VD21 1 i 30
D22 TR NC —35*
VD23 17 | M VEE |y,
VOB M4 Rs vees ‘. OVDD3.3V .
VD10 15 [ NC |30, OVDDsV >
VD11 16 : 35 20K
VD12 7 gﬁ mm%g 37
T vees 51 O AVDD
B G NC 519 OVDD5V
| — a1 | ® NC —33 R48 VCLE =
II| o B0 CLK = VNN -
| vb3 0 22 | Bl NC 29 100
VD4 3 b 28 VFRAME
B NC |—=>  VTRAVE
VD5 24| 53 S [
VD6 5 | 5 Bs |26 VD7

Hitachi 3.5" LCD Connector



1EIXAS LCD_PWREN 5| HIAZ % mH~F, SREEFTHF “Von” |, 253X A~ LCD ARGt H-F,

DITLO) . W — VUCHT:HH DL ST

|* bit[3] : 0 = PURENSTHHO A HEIEET) EHE TS ELCDE S (LCDIESNEE) |
*

T —eswr
bit[0] : 1 = HWSWP 24403F AP413

*

locd regs—>lcdconS = (1<<l1) | (0<<10) | {(1<<39) | (1<<B) | (1<<0); /bitrEBOETHNFE.

A EREWH T ETEEREHET MATFESRET (francbuffer), FHiBHAEEIRLCOIEHIEE.
£ L RRET

330_10d—> screen base = clma._a.lloc:_writec:ombine (NULL, .330_10d—> fix. smem len, &.330_10d—> fix.s=sn
A3 2, BN UEERLCDIS S35 . 1% EFRANE Buffer Start Address 173 Regiszter
led _regs—>lcdsaddrl = {SBC_lcd—}:'ix .smem_start << 1) && ~(3<<30);

led regs->lcdsaddrz
lcd regs->lcdsaddr3

({SBG_lGd—}fix.smem_szar: + 3¢ led-»fix.smem_len) >> 1) & Oxlfffff;
(240%1e/16); S —{THIKE (E{E 25F7)

ffedc_lod->fix. smem_start = zxx; //EIFAIANIEH4E,

/44,3, 3, BEDLCD.
/4,331, SERELCHERIE A OWESIEA S, (—MELCMEHIEE, —-ELCRE, — M ELOE )
lad regs->ledeonl |= (1<<0); A1FRELOESEE
|lcd_rags—>lcdcor_3 |= (1<<2); /S EESEHELDEF(LDFEFE), HAZTZLEE, LODEFTEEF. |
L P P P = ) BBl = R o

_“gpbdat |= 1; S HPMEREEEREEEFE. EERENATRT &

JFJS LCD BefdiFH: LCD #asihil #84dihE, LCD A& MG AL, LCD WILITE.

£44. 3.3, BEILCD.
AA1030301, SRREhLCDIEEIEE f EEhER A S . (—ELCDiEdlEE, — ELCDERE, — ELCDE )
led regs—>ledconl |= (1<<Q); AIEELCEH#F
lcd_regs-*lcdcon3 |= (1<<3); ~EXEFHIDES LOFFE), HATEFES, LOXFTEEF.
441,53, 2, BEILCDE 3.
“gpbdat |= 1; S I PIHEEEERHEET, EERITFE LT

Gpbdat #F7#H1 bit0 VBN “17 . BUEHIHELES “LED+” “LEDL".

D.'
= 1 L]y L] |
MERO530T1 JC_’&
_[ems 1| I | oo ov —2 :E
_FE _
LED- 3 | e L2 . KEYBOARD
. = apbdatSF e bt 04
= MR 1,mgﬁﬁ@%w6m
LED-
FOHT Y AR, AR
# rmmod lcd
rmmod: lcd: Resource temporarily unavailable
# reboot

HEA T, BUE BRI R



# mount -t nfs -o nolock,vers=2 192.168.1.5:/work/nfs root/first fs /mnt
# cd /mnt/

# insmod cfb

cfbcopyarea.ko cfbfillrect.ko cfbimgblt.ko

# insmod cfbcopyarea.ko

# insmod cfbfillrect.ko

# insmod cfbimgblt.ko

# insmod lcd.ko

Console: switching to colour frame buffer device 30x40
#

#

# icho hello > /dev/ttyl

#

W) LCD LA BN T .
echo hello > /dev/ttyl // ®JLA#E LCD F W hello

cat led. ko > /dev/fb0  // fEhF. e HIZH led. ko FHIAEEFZETIE] LCD L, RAA
HE B R A NS, BE&A.

5. % /etc/inittab

ttyl::askfirst:—/bin/sh
FHHT A% 53 T AR

|33c5410 serialO: :askfirst:-/bin/sh

XREE—A “—/bin/sh” &R, XA shell FEFEM “s3c2410 serial0” Hi 11 0 53
N, fERHRH SO0 ok,

WA R B — “shell” F2/F7, XA shell F2JFM device “ttyl” (ttyl Bt SIFRA T 5
), device ttyl FyHBETHLNIXELA “LCD”

# /etc/inittab

::sysinit:/etc/init.d/xcs

83c2410 serialO::askfirst:-/bin/sh
ttyl::askfirst:-/bin/sh |

::ctrlaltdel: /sbin/reboot

: :shutdown: /bin/umount -a -r

/dev/ttyl MR NIKSHFET
linux/drivers/video/fbcon.c — Low level frame buffer based console driver
EAIKENFE T AW H B “framebuffer” .



fb_info = [T TrIEa: (con2fb maplops->currconl];

if (info = fb_info) { ]
struct display *p = &fb display[ops->currcon];

if (rotate < 4)
p->con rotate = rotate:;

else -
p->con_rotate

0;

fbcon_modechanged (info) ;

}

MIXAGERJIR “registered fb” BIMFE] TIATH “fb_info” &5ity. “fb_info” ZhfyHL
HEA7.
SWEAVEAE, B TR RIS 7R, SRIGAE LCD B EAF I X AN 7.

Beg 7 “/etc/inittab” J5, FHABIAZ “ulmage” 5T AMR:

Enter your selection: g

OpenJTAG>| nfs 30000000 192.168.1.5:/work/nfs_root/ulmage nolcd

dm9000 i/b~ e 46

DMS000: running in 16 bit mode

MAC: 08:00:3e:26:0a:5b

could not establish link

File transfer via NFS from server 192.168.1.5; our IP address is 192.168.1.17

Filename '/work/nfs root/uImage nolcd'.

Load address: 0x30000000

Loading: ############HHH##HHHHHFHHHHAHHHHHHHHHHHHHHHAHHHHHHHH IS SR A S HHH
#H#HHHH A H I A R R R R
HHEHHHHH S R R R R R R R
HEHHHHH A R R R R R R R
H#H$ I R
#EHHHH AR A R R R

done
Bytes transj 4=
Ope JTAG> bootsm 30000000
## Booting image at 30000000

Image Name: Linux-2.6.22.6

Created: 2011-12-22 1:14:43 UTC

12 (lclcd8 hex)

mount -t nfs -o nolock,vers=2 192.168.1.5:/work/nfs root/first fs /mnt
cd /mnt

insmod cfbcopyarea.ko

insmod cfbfillrect.ko

insmod cfbimgblt.ko

insmod lecd.ko

insmod buttons.ko

# insmod cfbimgblt.ko

# insmod lcd.ko

Console: switching to colour frame buffer device 30x40
# insmod buttons.ko

input: Unspecified device as /class/input/inputl

#
#

— IR E RSN 5, LCD Bt EoR T R —17:

3 3 3k 3

Please press Enter to activate this console.

L



BORE R BREHA .
S PR AR A0 A 457 AT BRI AN G . SR R T 7

Istartin_g pid 767, tty '/dev/s3c2410 serialO': '/bin/sh’
PID AN LI, T2 F -

767 0 3096 §  -sh

768 0 3096 S -sh

- - - - -

IXFERUBIEIXAS shell o

ro v PR
# 1s -1 /proc/768/fd A

lrwx-—---- 10 0 64 Jan 1 00:02 0 -> /dev/ttyl
lrwx-—---- 10 0 64 Jan 1 00:02 1 -> /dev/ttyl
Lywgin o + L, 0 0 64 Jan 1 00:02 10 -> /dev/tty
1r;x ------ L0 0 64 Jan 1 00:02 2 -> /dev/ttyl
=

XA “ttyl” BRI ML Z AT “buttons. ko”: LA INEIZXAS 8 WKz,

# insmod buttons.ko
input: Unspecified device as /class/input/inputl
#

B2 buttons F44% 1+s+RIZER, BUAEAE LCD i R RHFE T .

insmod cfbcopyarea. ko
insmod cfbfillrect. ko
insmod cfbimgblt. ko
insmod lcd. ko

insmod buttons. ko

WAZFEHERT LCD BKZ) “s3c2410fb. ¢” , M T “ et i+ IKah” B



static struct platform driver s3c2410fb driver = {

.probe = 53c2410£fb_probe,
. remove = s3c2410fb_remove,
.suspend = s3c2410fb_suspend,
.resume = s3c2410fb_resume,
.driver = {

i .name = "53¢2410-1cd",

.owner = THIS_MODULE,

},

};

int _ devinit $3€2410fb_init voia)|

{ =
reture platform driver register(&s3c2410fdb driver);

}

static void _exit $3C2410fb_cleanup (voiq)

{
platform driver unregister(&s3c2410fb driver);

}

int  devinit s3c2410fb init(void)
——>platform driver register (&s3c2410fb driver) ;

HM T —A “s3c¢2410fb_driver” “F&IKz),

. name = 783¢2410-1cd”, HAZTHERLZKIKLER, @AM . probe B
. probe = s3c2410fb_probe,

int  init s3c2410fb probe (struct platform device *pdev)

WP ERLM—LEEE (BES, BHERXNMTFERSHN—EELR) o R&EA LCD %
B8 PR sy, —Ha e thaeE RS CRREFER 73D Ji—#B i “ B A5G
AV R

WAZIXAS LCD B M Z ARG AE . 1linux/arch/arm/plat—s3c24xx/devs. ¢
KREA— “Fak&”

struct platform device s3c device led = {

. name = "s3¢2410-1cd”,

.id = -1,

.um_resources = ARRAY SIZE(s3c lcd resource),

. resource = s3c_led resource,

. dev = {

. dma_mask = &s3c_device lcd dmamask,

. coherent dma_mask = OxfIffffffuL



EATRAEANRE, wEFERSEEM “BALHIE” : s3c24xx_fb_set platdata() .
BEXNDHRE “  init s3c24xx fb set platdata(struct s3c¢2410fb mach info *pd)”
WEKHTT

HRNZ:

T NPPE TTAVAL e MR L VLT |\ VAW - « anasun, PeeTAV Al

——— 53c24xx fb set platdata Matches (11 in 9 files) ----
I ~ m\plat-s3c24xx) :void _ init s3c24xx fb set platdata(struct s3c2410fb mach
n-arm\arch-s3c2410) :extern void _ init s3c24xx fb set platdata(struct s3
Mach-amlm5900.c |[(arch\arm\mach-s3c2410): s3c24xx fb set platdata(&amlm5900 lcd info);
Mach-b .c¢_(arch\arm\mach-s3c2410) : s3c24xx fb set platdata(&bast lcd info) ;
T 2 \arm\mach-s3c2410) : s3c24xx fb set platdata(&h1940 lcdcfq) ;
airch\arm\mach-s3c2410) : s3c24xx_fb set platdata(&qt2410_ prodlcd cfg)
arch\arm\mach-s3c2410) : 53c24xx fb set platdata(&qt2410 bigled cfg);
arch\arm\mach-s3¢2410) : s3cz4xx b set_platdata(&qt2410 lcd cfg)
Mach-rx3715.¢ (afch\arm\mach-s3c2440): s3c24xx fb set_platdata(&rx3715 ledefq) ;
Mach-smdk2410.c |[(arch\arm\mach-s3c2410): 53024xx fb set platdata(&smdk2410 led cfg);
Mach-smdk2440.c |(arch\arm\mach-s3c2440) : 53c24xx fb set platdata(&smdk2440 lcd cfg);

TR RWRESE . 10 “1inux/arch/arm/mach—s3c2440/mach—smdk2440. ¢” =

FEEEEEEEEEE

static void _ init smdkz“o_ma(:hine_init{void}-
{

|s3c24xx_fb_sep_p1atdata{&smdkzqqo_lcd_cfg};|

platform add devices (smdk2440 devices, ARRAY SIZE(smdk2440_devices) )
smdk machine_init ();:

}

I T “s3c24xx fb set platdata (&smdk2440 led cfg);” XN FERBEIEEREGMH ALK
7?
A “smdk2440 _led cfg” MZEZF IR E.:
/% 320x240 */
static struct s3c2410fb mach info smdk2440 lcd cfg 320x240  initdata = {
.regs = {
. lcdconl = S3C2410 LCDCON1 TFT16BPP | \
S3C2410 LCDCON1 TFT | \
S3C2410 LCDCON1_CLKVAL (0x04),

.ledcon2 = S3C2410 _LCDCON2 VBPD(1) | \
S3€2410 _LCDCON2_LINEVAL (239) | \
S3€2410 _LCDCON2 VFPD(5) | \
S3C2410_LCDCON2_VSPW (1),

.ledcon3 = S3C2410 LCDCON3 HBPD(36) | \
$3C2410 LCDCON3 HOZVAL (319) | \
$3C2410 LCDCON3 HFPD(19),

.ledcond = S3C2410_LCDCON4 MVAL (13) | \
S3C2410 LCDCON4 HSPW (5),

. ledcon5 = S3C2410_LCDCON5_FRM565 |
S$3C2410_LCDCON5_INVVLINE |



S3C2410 LCDCON5 INVVFRAME |
S3C2410 LCDCON5 INVVDEN |

S3C2410 LCDCON5 PWREN |

S3C2410 LCDCON5_HWSWP,

. gpcecon = Oxaaaabbaa,
. gpccon_mask = Oxffffffff
. gpcup = Oxffffffff

.gpcup_mask = Oxffffffff

. gpdcon = (Oxaaaaaaaa,
. gpdcon_mask = Oxffffffff
. gpdup = Oxffffffff
.gpdup mask = Oxffffffff
. fixed synes = 1,
. type = S3C2410 LCDCON1 TFT,
.width = 320,
.height = 240,
.xres = {
.min = 320,
. max = 320,
.defval = 320,
I8
.yres = {
. max = 240,
.min = 240,
.defval = 240,
b
- bpp =
.min = 16,
. max = 16,
.defval = 16,

1,
1
AW E B/ LCD I, 5t 7 2 XA AR AT
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