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15. LCD[T]

15.1 LCD[IT]

15.2.1 LCD
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15.2.4 LCD
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ARGBS88SITITTITB2TIITITTATITITIITIRGB[I18+8+8=24BPP[]

ARGB555 [T 6 I IAIIIIIIIIRGBI5 +5+5=15BPP[]

15.2 IMX6ULL LCD[ITITITIT]

15.2.1 LCD

IMX6ULLOLCD T elcdif((TOLCDI)ITIIIT]
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C.VSYNCITTTITITITTTTITIT]

d. 8/16/18/24/32 bit [JoppIITITITTOOIIIIIIIIIT

e.MPU[TTVSYNC[ITDOTCLKITIIIIIIIIIIL

image-20220112145424746

Image not found or type unknown

IOMX6ULLOLCDOTTAXIMIITITITITTITTIRGBITITF IFOTIF IFOITILCDOTILCDO T T TITTTTTITIT]

MOTOTOTITITITITITIMX6 Ul TTITIChapter 34

Enhanced LCD Interface (eLCDIF)[]

15.2.2 LCD
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15.2.2.6 ®LCDIF_VDCTRL2[IT]
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15.2.2.7 @LCDIF_VDCTRL3[T]
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15.2.2.9 ®LCDIF_CUR_BUF[IT]
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15.4 1] [TTTT1T11

[TIGit 1] NoosProgramProject/(15_LCD[]/01_simple_test/lcd_managerihGit[T]
NoosProgramProject/(15_LCD[TY01_simple_test/lcd_controller_manager.h)*TTTTTTTTTTTTTITTIO04[] L(

15.4.1 LCD

[TTlcd_manager. h[ITTLCDITTITTITTITTITTITTITopp T I TIcd_manager.h(]

enum {
[INORMAL = 0,
[(ITNVERT = 1,
0

[/* NORMAL : [T]

[ INVERT : [1]

[/

[typedef struct pins polarity {
[Mlint de; /* normal: [IIIII0] */
[Mint vclk; /* normal: [[IIIIII] */
Miint hsync; /* normal: [I[] */
[lint vsync; /* normal: 1] */
[(Fpins polarity, *p pins polarity;

[typedef struct time sequence {

y/* OIm */

[Mint tvp; /* vysnc[IIl */

(Mint tvb; /*[II00, Vertical Back porch */
(Iint tvf; /*[II0} Vertical Front porch */

[y O0am */



(lint thp; /* hsync[IIl] */
[Iiint thb; /* [II1],Horizontal Back porch */
[Iint thf; /* [IIT} Horizontal Front porch */

MHint vclk;

[Ftime sequence, *p time sequence;

[(typedef struct lcd params {

[ITkhar *name;

Y/ * IO/
[Ipins polarity pins pol;

[V/>* I/

[[ltime sequence time segq;

Iy * 1/

[[lint xres;
[Iint yres;
[Mint bpp;

>/
[Junsigned int fb_base;

[(}lcd params, *p lcd params;

ITTlcd_params[ITTTTIcd[T] O Tregister IcdITTTTILCDTITITIcd_params[ITTTTTTTTselect Icd[ITllcd p:

15.4.2 [TTLCD

(IITllcd_controller_manager h[ITOLCOOTTTTTTT T T T TTTTTIIAIIII0TTTlcd_controller_me

typedef struct lcd controller{

[char* name;

[(void (*init)(p_lcd params plcdparams);
[void( *enable) ( void);

[void( *disable) ( void);

}lcd controller, *p lcd controller;



(I1Tlcd_controllerITTTTIcd[TIT]

(IITllcd_controller_manager.c[ITTTTTLCDOTITITTIIIIIII I Tregister_lcd_controllerITTTTILCDIITlcd_c
Ner(ITITIIIIITILCD LCDOTTTITITITITI T cd_controllerITTTTTTTITTILCDOTIIT]

15.5 [T] LCD[T]

I GItT] NoosProgramProject/(15_LCD[IY01_simple_test/imx6ull_con.c)*[TTTT] (ITTTTTTTITTI00E

15.5.1 LCD
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15.5.2 LCD

[MOIMX6ULLTTITIChapter 18 Clock Controller Module (CCM)ITTTTTTITITITITIIT51.2Mhz

15.5.2.1 O[TPLL
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[TTTLCDOITITITITIPLLS(video pll)
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(IITTTTVIDEO plITTTITIITTTIITITTIITITTITVideo PLL output frequency(PLL5)= Fref * (DIV_SELECT +

15.5.2.2 @[[PLLIIIIL
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MIITOPLLSITIIIIIIIIPLLS_MAIN_CLK = PLL5 / POST_DIV_SELECT / VIDEO DIV

15.5.2.3 @PLLIILCDIFIIIIIII
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[TITTPLLSTTLCDIFOIIIITIIITILCDIF1I_CLK_ROOT = PLL5_MAIN_CLK /LCDIF1_PRED / LCDIF1_PODF[
= 32[JNUM = O[JDENOM = O[JPOST_DIV_SELECT = 1[IVIDEO_DIV = 1LCDIF1_PRED = 3[LCDIF1_PODF :

MIIII1R4*(32+0)/1/1/3/5 = 51.2Mhz[ITIIIL:

15.5.3 LCD
15.5.3.1 ®[IIIT]

CCM_ANALOG->PLL VIDEO NUM
CCM_ANALOG->PLL VIDEO DENOM

noon
R &
=

RERRNRANNAN
15.5.3.2 @[TICCM_ANALOG_PLL VIDEON[IT]
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CCM ANALOG->PLL VIDEO = (2 << 19) | (1 << 13) | (32<< 0);

[OPLLSTITTB2[TA T TRAMITITITIITPLLS[TITR4 * 32 / 1

15.5.3.3 Q[TICCM_ANALOG_MISC2n
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(LIIIIIIIIPLLSIIIR4 * 32 /1 / 1 = 768Mhz



15.5.3.4 @[TICCM_CSCDR2
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[TTTTTTITITIITITR1768 / 3 = 256Mhz

[CCM- >CSCDR2 &= ~(7 << 15); [I
[CCM->CSCDR2 | = (2 << 15);

[ICCM- >CSCDR2 &= ~(7 << 12); [
[CCM->CSCDR2 | = (2 << 12); [
[CCM- >CSCDR2 &= ~(7 << 9);

15.5.3.5 ®[TICCM_CBCMR

image-20220112150322222
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[CCM- >CBCMR &= ~(7 << 23); 1110
[CCM- >CBCMR | =[¥ << 23; [¥*[25:23] :4 : [IB[I*/

[TTTITTBOTII151.2Mhz

15.5.3.6 ®[ITTIT]
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/* I CO T CO T /
0 LCDIF->CTRL = 1<<31;

/* M /
[ delay(100);

/* [T/
[LCDIF->CTRL = 0<<31; /* [II0 */

15.5.4 LCD




15.5.4.1 ®[TLCDIF_CTRLN[IT]

image-20220112150402916
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[LCDIF->CTRL |= (1 << 19) | (1 << 17) |(3 << 10) | (bpp _mode << 8) | (1 << 5) ;

[/* [ 3] [oppL6IIIIITARGB555*/
0 Oif(plcdparams->bpp == 16)
0K

0 ILCDIF->CTRL | = 1<<3;

0o

15.5.4.2 @[TLCDIF_CTRL1N[IT]

image-20220112150501256
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if(plcdparams->bpp == 24 || plcdparams->bpp == 32)

0{

[ [ILCDIF->CTRL1 &= ~(Oxf << 16);
[0 LCDIF->CTRLL | = (0Ox7 << 16);
0}

[DARGB[ITTTTTITRATTTTTIAIOTITIIITITTT 6bppARGBS 5 SITTITITIT]

15.5.5 LCD

15.5.5.1 O[TILCDIF_TRANSFER COUNT[T]
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LCDIF->TRANSFER_COUNT = (plcdparams->yres << 16) | (plcdparams->xres << 0); **°

15.5.5.2 Q[TILCDIF_VDCTRLON[TT]
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LCDIF->VDCTRLO = (1 << 28)|( plcdparams->pins pol. vsync << 27)
[III11] ( plcdparams->pins pol. hsync << 26)

[ITII1] ( plcdparams->pins pol. vclk << 25)

[IITIT] (plcdparams- >pins pol. de << 24)

ITIT] (1 << 21)| (1 << 20)| ( plcdparams->time seq. tvp << 0);

15.5.5.3 G[ILCDIF_ VDCTRLI1[IT]

image-20220112150655412
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LCDIF->VDCTRL1 = plcdparams->time seq. tvb + plcdparams->time seq. tvp + plcdparams->yres +

plcdparams->time seq. tvf;
(LTI 0TV b+ [TV p+ [T Ty res+ 1Tl vf

15.5.5.4 @[TLCDIF_VDCTRL2[IT]
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LCDIF->VDCTRL2 = (plcdparams->time seq. thp << 18) | (plcdparams->time seq. thb + plcdparams-

>time seq. thp + plcdparams->xres + plcdparams->time seq. thf);

(18:31] : I
(17: 0] : IIIIIT]

[T OTthb+ T Tthp+TTITixres +[ITkthf

15.5.5.5 OTILCDIF_VDCTRL3[IT]

image-20220112150809660

Image not found or type unknown



LCDIF- >VDCTRL3 = ((plcdparams->time seq. thb + plcdparams->time seq. thp) << 16) | (plcdparams-

>time seq. tvb + plcdparams->time seq. tvp);
[(TELCDIFVDCTRL3[IT]
[27:16] OIIIIIIIIIT =thb + thp
[15:0] : JIIIIIIII = tvb + tvp

15.5.5.6 ®[TILCDIF_VDCTRLA[IT]
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Image not found or type unknown
LCDIF->VDCTRL4 = (1<<18) | (plcdparams->xres);

[TELCDIFVDCTRLA[IT]

[18] : [TVSHYNCOHSYNCODOTCLKTTT1

17:0: 111110

15.5.6
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LCDIF->CUR BUF

plcdparams->fb base;

LCDIF->NEXT BUF

plcdparams->fb base;

CUR_BUF : [TIT1T1

NEXT BUF : [ITIIIT]

ARNRNRNRNRNRNNEE

15.5.7 LCD

TIT*IIGItT] NoosProgramProject/(15 LCD[TY01 simple_test/lcd 7 O.c)**I1T [TTITTTTTTITTI006[] LC




15.5.8 [TILCD

.name = "lcd 7.0",

- COOTTITIT T L C DT

15.5.9

LCDIF_VDCTRLONIIIIII

image-20220112151048189

Image not found or type unknown

VSYNC_POL[HSYNC_POLIOMTIIIITLIIIIIL]
DOTCLK_POLOOIIIIII I

ENABLE_POLOOMTTITITOIIITI

OS50 AT T DD CLK T T THS DTV S DO T T T TIDENCT T

enum {
[NORMAL = 0,
[INVERT = 1,
b
T
. pins pol = {
[ de = INVERT, [/* normal: [IIIIIII0] */
[0 velk = INVERT, [JV* normal: [TIIIIIILI*/
[0 hsync = NORMAL, /* normal: [III¥/
0 vsync = NORMAL, [/* normal: [IIt/
b

15.5.10

image-20220112151141164

Image not found or type unknown



MOTOTOTITIIT AT led _7_0.cdTicd_7_0_params[ITITIITT]

10Thpw[ITITtvb = 20
2(JThb[IITITkthb = 140
3OThfpIIIITthf = 160
AQTHAIIITtvp = 1024
S5OTvpwIIITTtvp = 3
6[Tvb[IITITthp = 20
TOTVip[ITIIvf = 12

8Tvd[ITITITlyres = 600

. time _seq = {

/* am */

0 tvp=[B, /* vysnc[Il[] */

0 tvb=[R06, /* I} Vertical Back porch */
0 tvf=[2, /* [II[} Vertical Front porch */

/* oam */

00 thp=[R0O, /* hsync[IIT] */

0 thb=[140, /* [II1} Horizontal Back porch */
0 thf=[l660, /* [III} Horizontal Front porch */

0 velk=[Bl.2, /* MHz */
T

. Xres

1024,
600

. yres

15.5.11

image-20220112151220548

Image not found or type unknown

[TI0imx_6ull TR GBITIIIIIIII100ask_imx_6ullITTII512MITIIIIIIIIIIIII0Xx80000000~0xa(
xa0000000[[TTTHYPAERE62600~2.4MB[]



[11T10x81000000~0xa0000000TTTTTIT12.-4MBIITIITIT]

(ITTTTITIT10x99000000([]

15.6 1] [1T]

OTITOLCDOTTTTT T

ITT*GItT] NoosProgramProject/(15_LCD[I}Y01_simple_test)**[TTTTTTITITITIITITITIO07] LCDI] 11

15.6.1 LCD

[/*[M-CD[IIIT* /M
lcd 7 0 add();
0/*[M-CoOTr /M
[lcd contoller add();

[Mlcd_manager.c[Jlcd_controller manager.c[IITTTTITLCDOTTTLCDOTITITITTIIIT

/*[MImx6ul[CDITI/[M
[belect lcd controller("Imx6ull"); [
[/*[M-CDITI*/ M

[select lcd("lcd 7.0");

[Mlcd_manager.cfllcd_controller_manager. I CDOTITILCDIIT]

lcd controller init(g p lcd selected);

[0 cd_controller_initITITLCOOTITTITI COOTTTTITITITITIITITIT

15.6.2 [TILCD

g_p_lcd_controller_selectedTTTTTILCDITTITTITIIIITTTTTTTTITT

[void lcd controller enable(void)

i
[[if (g p lcd controller selected)

IR
(19 p lcd controller selected->enable();



i
0

g_p_lcd_controller_selected TTTTTILCOTTTTTTITTITIIIITTIIITILCDTIIIIITcd_controller_enable[ITTTIT

static void Imx6ull lcd controller enable(void)

{0
[LCDIF->CTRL | = 1<<0O; /* [TPULL[LCD[TI] */

}

IIITTimxeullILCDITTITIo_p_lcd_controller_selected->enable()ITTTITTTTImx6ull_lcd controller_ene

15.6.3 [TILCD

O T T T T O d T T

[void get lcd params(unsigned int *fb base, int *xres, int *yres, int *bpp)
X

[I1*fb _base = g p lcd selected->fb base;

[(If*xres = g p_lcd selected- >xres;

[M*yres = g_p_lcd_selected->yres;
[[F¥bpp = g p lcd selected->bpp;
[

[IIITIfb_base[ITTTTIxresyresdToppdITITITITIT]

15.6.4 [framebuffer

1111 6bppB2bppIIIIIIIIIITIramebufferI11]

b = (unsigned short *)fb base;
(IIfor (x = 0; X < Xxres; X++)
[dOfor (y = 0; y < yres; y++)
IIIT*p++ = 0x7c00;

IV* green */

[Op = (unsigned short *)fb base;
[[ifor (x = 0; X < Xxres; X++)
(Ifor (y = 0; y < yres; y++)
[(II1t*p++ = Ox3EO;



(IV* blue */

[Ip = (unsigned short *)fb base;
[ifor (x = 0; X < xres; X++)
[IOfor (y = 0; y < yres; y++)
IIfp++ = Ox1f;

[ TlcdTbppIIL6[TITIT]

[bppIL 61 cAIIIIIIIIIARGB555ITTARRRRRGGGGGBBBBB[ TS IIIIIIIIL

[Ip2 = (unsigned int *)fb base;
[Ifor (x = 0; X < xres; X++)

[Ifor (y
(I1*p2++ = OxffO000;

0; y < yres; y++)

IV *green*/

[Ip2 = (unsigned int *)fb base;
[[ifor (x = 0; X < Xxres; X++)
[IOfor (y = 0; y < yres; y++)
I1t*p2++ = Ox00ff00;

[TV *blue*/

[Ip2 = (unsigned int *)fb base;
[[ifor (x = 0; X < xres; X++)
[Ifor (y = 0; y < yres; y++)
I1T*p2++ = Ox0000ff;

MITlcdTIbppd B2 TIeppB2ITTHIcAITITITITTIARGB888[TTTIAAAAAAAARRRRRRRRGGGGGGGGBE

15.7 [1] [1T]

I GItT] NoosProgramProject/(15_LCD[1Y02_dot_line_circle)**TTTTTTITIITITITTTITI008[] LCDI]

15.7.1

OTI(xy)OF BT




image-20220112151751170

Image not found or type unknown

[TITITT(xQy ) OO T TI=fb_baser+xbgs/&pp/8)

Q@IIITframbuffer.c[ITTTI I frambuffer.c[LCDITITIIIIITIIIITT

[void fb _get lcd params(void)

X
[(Hbet lcd params(&fb _base, &xres, &yres, &bpp);
il
GMMLCOTITIT o ppO3 2 T o pp M 6 AT 2T 6 [ITTITITI1 6 bppII

int r = (rgb >> 16) & Oxff;
(int g = (rgb >> 8) & Oxff;
Jint b rgb & Oxff;

/* argb555 */

0 =r >3
=g >3
(b =b >> 3

return ((r<<10) | (g<<5) | (b));

@AY DT 6 PPAT T 6 [ 2 [T Tunsigned short[TTTTB2PPIITTT

void fb put pixel(int x, int y, unsigned int color)
KX

[[unsigned short *pw; /* 16bpp */

[Qunsigned int  *pdw; /* 32bpp */

[Munsigned int pixel base = fb base + (xres * bpp / 8) * y + x * bpp / 8;

[Iswitch (bpp)

K

(IIkase 16:

[ITpw = (unsigned short *) pixel base;
[(IIIt*pw = convert32bpptol6bpp(color);
[IIbreak;

[ITkase 32:



ITpdw = (unsigned int *) pixel base;
[I11t*pdw = color;

(IITbr eak;

Ny

0

15.7.2

[TIIOIIIIO“CI LCD (" I IIhttp://blog.csdn.net/p1126500468/article/det

[([ITlgeometry.c[ITTTTTITITITITITITIITI

(LTI IO

fb_get lcd params();

[(delay(100000);

[(draw _line(0O, 0, xres - 1, 0, Oxff0000);
[delay(100000);

[draw line(xres - 1, 0, xres - 1, yres - 1, Oxffff0o0);
[delay(100000);

[(Mraw line(®, yres - 1, xres - 1, yres - 1, 0Oxff0Qaa);
[delay(100000);

[(draw _line(O, 0, 0, yres - 1, Oxff00ef);
[delay(100000);

[draw line(O, 0, xres - 1, yres - 1, 0xff4500);
[delay(10060000);

[(Mraw line(xres - 1, 0, 0, yres - 1, 0xff0780);

15.7.3

O CO LCD I Thttp://blog.csdn.net/p11265004 68/article/det

(geometry. CIITTTTITTITTITTTITTITTT]

image-20220112151929285

Image not found or type unknown



O T T T

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

15.8 [T] [1T]

IIT*IIGIitI] NoosProgramProject/(15 LCD[TY03 font test)**TTTTTTTTTTITIITITITIO0ON LCDI] [TT1]

15.8.1 [TILCD

T Ofont. O TLCOOTTITITTILCDOTITTTLCDO T

void font init(void)
{
[bet lcd params(&fb _base, &xres, &yres, &bpp);

}

15.8.2

T T T O inux O font” [ITfont_8x16. cITTTTTTAOIIIIT

/* 65 0x41 ' A" */

[Px00, /* 00000000 */
[Px00, /* 00000000 */
[Px10, /* 00010000 */
[Px38, /* 00111000 */
[Bx6c, /* 01101100 */
[Pxc6, /* 11000110 */
[Pxc6, /* 11000110 */
[Bxfe, /* 11111110 */
[Bxc6, /* 11000110 */
[Pxc6, /* 11000110 */
[Pxc6, /* 11000110 */
[Pxc6, /* 11000110 */
[Px00, /* 00000000 */
[Px00, /* 00000000 */
[Px00, /* 00000000 */



[Px00, /* 00000000 */

[TTTTTITT8* 1 6 T T T T T T A" T O COO T TIIT]

a. [({ITTTTITlascii[Tifontdata_ 8x16[TTTTIT]

b. T

C. (T

void fb print char(int x, int y, char c, unsigned int color)
K
Mint i, j;

[IV* Ok[escii[ifontdata 8x16[ITIIIL] */
[Tkonst unsigned char *dots = &fontdata 8x16[c * 16];

[(Tunsigned char data;
[Iint bit;

(y* IO */

[Mfor (3 =y J < y+l6; j++)
K

[[Tdata = *dots++;

IIpit = 7;

[IIifor (i = x; i < x+8; i++)

ITy* OOIIIIIIIT */

[IITif (data & (1l<<bit))
I10fb_put pixel(i, j, color);
(ITpit--;

iy

N

[

Ofont_8x16.cITTTTT 6T T Hascii T T T T 6T T

T T AT b _put_pixel ()OI 6[TTTTITTIIT

15.8.3




T X O 8 A T T T T X resITTTITTITI Tl + 1600

[void fb_print string(int x, int y, char* str, unsigned int color)
X
Mint i = 0, j;

[Iwhile (str[il)

K

[(IIAif (str[i] == '\n")
[Ty = y+16;

[MTelse if (str[i] == '"\r")
[IIIx = ©;

[(Telse

OTK

(IITfb_print char(x, y, str[i], color);
[IIIX = x+8;

ITif (x >= xres) /* [ */

[ITTK

Tk = 6;

y+16;

;

O T

fb _print string(10, 10, "www. 100ask.net\n\rl00ask. taobao. com", 0xff00);

15.8.4 4-1.4

[(IGit(T] NoosProgramProject/(15 LCD[1/03 font EEIE) 1]

15.8.5 3-1.4

[ITITTTITRGBT [T O (T




