FBDEV

Overview

1. Introduction

The frame buffer device provides an abstraction for the graphics hardware. It represents the frame buffer of some
video hardware and allows application software to access the graphics hardware through a well-defined interface, so
the software doesn’ t need to know anything about the low-level (hardware register) stuff. fbdevHF e FIEME1FTE
P— 2R, EACHE T 3o BB RE M A 17, A FR O T — 25 RAFIE X HE L L 2507 5] B BB, T 2596 L =
JERELF IR AT

The device is accessed through special device nodes, usually located in the /dev directory, i.e.
/dev/fb*.

vy Il fhdevid i il —LEFFE Y B4 T rt, P10z F/dev HRFHG /dev/fb*.
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2. User’ s View of /dev/fb¥

From the user’ s point of view, the frame buffer device looks just like any other device in /dev. It’ s a character
device using major 29; the minor specifies the frame buffer number.

By convention, the following device nodes are used (numbers indicate the device minor numbers): fbdev H B —"1 %
@45, B S29, JE# S4rdiframe bufferli4is

TIEREIE, WA T A N RN W)

0 = /dev/fb0 First frame buffer
1 = /dev/fbl Second frane buffer
31 .:.)dev/fb31 32nd franme buffer
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cp /dev/fb0 nyfile

2. EHFHER 2 A — TG AR A

echo -en '\ xFF\ xFF\ xFF\ x00' > /dev/fb0

3.map /dev/rb0 T ERGAAILE (X5 20 e 5



int fb = open("/dev/fb0", O RDWR);

assert(fb > 0);

struct fb_var_screeninfo info;

assert (0 == ioctl(fb, FBIOGET_VSCREENI NFO, &i nfo));

size_t len = 4 * info.xres * info.yres;

uint32_t *buf = mmap(NULL, |en, PROT_READ | PROT_WRI TE, MAP_SHARED, fb, 0);
assert (buf !'= MAP_FAI LED);

e but [y * info. xres + x] JTREEL AT LU IIIEEL (x, y) XIS B91R 2.

3. Closer look to /dev/fb%

[E A4 FbdevCEE T ETEREIF T B WA 177, IF HIZHE T — L6 X A8 7 AL AF, XL E SO framebuf fer faf B0 5% . FIE#

framebufferHmemory layout:
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.
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Frame buffer layout

——————— wres_wvirtual- — — — — — — >

Little Endian
Color format of framebuffer:

ARGREERE: B(Bbits) G[Ehits] R{bits) A{Shits)<* 50 DO S
ARGEA444: GB{4|4 bits) AR{4| 4 bits)=» D5 F9
ARGE1555: GB{3 |5 bits) ARG(1|5 |2 bits)=» CB 44

RGBSES: GB3|S bits) RG[S |3 bits) 96 8a
I datajAipha=FF R=92 G=00 8=50} layout in
memary Ixel:

ARGBEERE: 32
ARGBA4AA: 16
ARGB1555: 16
RGBSE5: 16

yres

I

I

I

I

I

|,_ ZE:
- le framebaffer= xres_vitual*yres_vitual* Bitsperpixel
play buffar<* xres*yres® Bitsperpixel

(xoffset,yoffset) (xoffset+xres,yoffset+yres
framebufferd iTic T —-T4ERHE, D 2967
T buffer X k&

wres<=xres_virtual
yres<=yres_virtual
offset<=xres_virtual-xres
Foffset-::wes_ﬂrt ual-yres

o NIEHItbdeviySEH, ik fodevCREH) EIEREHEATEA WA 77 (framebuffer) 2B NAIIHIGE . F L i BN EIE G

i oct| (fb, FBI OGET_VSCREENI NFO, &i nf o) #Hkstruct fb_var_screeninfo defined in "linux/fb.h"
), B E E fE M (i oct] (b, FBI OGET_FSCREENI NFO, & nfo) #Hstruct fb_fix_screeninfo
defined in "linux/fb.h") .

o sstar TGP E T R FE )G VL (fhdev. ini)

LU By BB 177 B LA F 2 g 1«
o Hita#s (colorformat) : framebufferJita %= Al LI#E i oct| (fb, FBI OPUT_VSCREENI NFO, & nfo) &, #HEHANT

AR AEYIIGTE (hdev IGRHIRBLUELF. X thdevlH Kb, BiE T EIE & 2O P BERIE W1 00 Mipixe ] Y A 2.

* bitsperpixel: —pixel H5LE, GEREHK A VNI A, BIEHXHIE [ pixel B 5 HHIE T.
* xres virtual/yres virtual: nfiiilioct] FBIOGET VSCREENINFO/FBIOPUT VSCREENINFOFHX. i thdev fCEEHY

framebufferh A/ Ay:xres_virtual *yres_virtual *bit sper pi xel

* xres/yres, xoffset/yoffset: (xoffset,yoffset) (xoffset+xres, yoffset+yres) f£framebufferFppic | —NEIEHE, B2

BISZaigbuffer X 1%, 52 display buffer TSI AL X 5 0] LIE M Framebuf fer /460 bl FF 46 -

Ml display buffer 7E framebuffer /A

1. ZRERASHENAE.

F iR framebuffer N ZEA/NEEFBDEVETIE L HORTR B HELF . TN TAT BE i B H i — 1 BENE 7N IR K 57 3¢
[framebuffer, FLA11080p, HEITFATEH [Fidisplay buffer AJFEAT720p.



2. double buffer. {{i/#] #ibuf fer Ll 5 E ET AN /G, [N AR A REAEBOR BRI 2%, 3 C 4 20
graphic hardwareSZRHI#SS, FIRENE R Z R I EE 7 224 07 (6 XK buffer, o5 —7Kdisplay buffer#0, 1
K7 —iKiEn —iKdisplay buffer#l, EHEHZIG3EH. Bas—iKdisplay buffer#l, 15277 —iKikr—iK
display buffer#0.

4. FBDEV in sstar platform

HlG

o SEHFBDEVIEAF L fhdev. ko.

o L% 77 #FBDEV : insmod fbdev. ko [fbdev configure file(absolute path) ], Fil & X1 uJ ik, R 45 B0 907 04 i & X1
#4# I confi g/ fbdev. i ni

P & X AFfbdev. ini



# FBDEV [ FB_DEVI CE] f bdev

# [ FB_DEVI CE] , f bdev

[ FB_DEVI CE]

# fbdevgop(graphi c hardware) |D
FB_HW.AYER ID = 1

# fbdevfranebuffergop graphic w ndow I D
FB_LHWI N ID = 0

# deprecated

FB_HW.AYER DST = 3

f bdevf ranebuf f er

RGB565 =
ARGB4444
ARGB8888
ARGB1555
YW422 =
18 =14
14 13
12 14
FB_HWN N_FORVAT = 5

#depr ecat ed

FB_HW.AYER _OUTPUTCOLOR = 1

# fbdevfranmebufferxres=xres_virtual =FB_W DTH

FB_W DTH = 1280

# fbdevfranebufferyres=yres_virtual =FB_HElI GHT

FB_HEI GHT = 720

#ti m nggopti m ng

FB_TI MM NG_W DTH = 1920

#ti m nggopti m ng

FB_TI MM NG_HEI GHT = 1080

# mmapl ayout E_MVAP_| D_FB

# FBDEVf r anebuf f er

FB_MVAP_NAME = E_MVAP_I D _FB

# mmapFBDEV | ayout

# FBDEVf r anebuf f er f ranebuf f er

FB_BUFFER _LEN = 8192

#uni t: Kbyt e, 4096=4M fbdev. ko alloc size = FB_BUFFER _LEN*1024

2
5
6
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HHIFHHFH R

# FBDEV

[ FB_CURSOR]

# gop ID

FB_HWAYER ID = 0

# gop graphic wi ndow I D
0

FB_HWN N_ID =
# deprecated
FB_HWLAYER DST = 3

RGB565 =
ARGB4444
ARGB8888
ARGB1555
YWV422 =

HHIFHFHHFHFH
I
o U1 N

14 =13
12 =
FB_HWN N_FORVAT = 6

# deprecated

FB_HW.AYER OUTPUTCOLCR = 1

# mmapl ayout E_MVAP_I D_FB

# FBDEV

# mmapFBDEV | ayout

# FBDEV128K

FB_MVAP_NAME = E_MVAP_| D_HW CURSOR

# deprecated, fbdev z order ()
[ LAYER_ZORDER]
LAYER_ZORDERO
LAYER_ZORDER1
LAYER_ZORDER2
LAYER_ZORDER3
LAYER ZORDER4

o
rWNEFEO

graphic hardware in sstar (GOP)

M EEfbdev. ini HIHEE XAF, B FFE— N bdevHi&H5E —1NGOP 1D, LK —GWIN ID. fEsstarfJREAMEET G F, 7] LI Z1GOP, [A]
I 5 //\GQPWI?EWL)(&'?M? 4 graphic window (Gwin) , BE—1GwinX|—framebufferifjdisplay buffer. B AKIICOP/Gwinf4 &
ENGlIR R



* GOP/GwinfIBINGSF: Llssd201°F & M, ssd2013421NGOP, 15 gop ¢ HE 12 Mgwin, 11 F &

Display screen

* GOPZ AW ER
GOPZ ] ] BEAFTE i 2557, AN IGOPHIH & fE e it . Llssd201 “F & A

o SCHFIEIE R G
» B L fFstretch

5. Interfaces

faj /M #E 2 fbdeviE X | —4%EInterfacesy /1 7 #(F framebuf fer, iX H iy ZE R 42 X LE 1% 1) LB FE LT
FBDEVASEBL# X4 11 nux i X HIX #5773 1% L B R AR SLHURE BE. 387K, $EXRELERARAT 6 7 BSL L 4B 0

JEX.
et :color map/write&readif#i4s., [M Mindex colorsZins{BANUIARGB32, #E(FEframebuff ¥ Hmmaplt
wirte&read R T (€.
BRit 2 4F, FBDEVIFIH2 (E 10 0] LUEFXTRRE T 6 #2 LA #5211
BECSCHFIG I
User Space #fEHO i sstar¥HFE
open/fopen/close/fclose  LIX {77 4TI/ Hfbdev all
write/fwrite/read/fread LI5S 1FH 7y 205 hdev none
mmap Fs thdev (i P 17 WSS all
i ocontrol fbdev3¢#Fiocontrol HABEL A all

linuxfri/fi ocont rol #rd:

iocontrolfy$ b sstarZFFFE
FBIOGET VSCREENINFO kI tbdevi o] 4515 . all
FBIOPUT_VSCREENINFO i & fbdev )i {5 5l all
FBIOGET_FSCREENINFO 3KHXfbdevH[E 15 8 all
FBIOPAN_DISPLAY PR, A5 vinfol Al IX B2 J5  all
FBIOPUTCMAP # & fbdevijcolormap none
FBIOGETCMAP FK fbdeviFjcolormap none
FBIOGET CON2FBMAP FkH consoleXt W [ framebuffer all

FBIOPUT CON2FBMAP Wigfconsol e Xif b i framebuffer all



FBIOBLANK J& %5 framebuffer none

sstar& 4 iocontrol md&:

iocontrolmr$ i3 sstar¥#FFE
FBIOGET_SHOW IR bdev T BaRRA all
FBIOSET SHOW B & fhdev i) B RE all
FBIOGET_SCREEN_LOCATION FRIUE AR [X B 7E framebut fer i [ B {5 5 all
FBIOSET_SCREEN_LOCATION BB XA 7E framebuf fer 4 {7 & {5 all
FBIOGET GLOBAL_ALPHA FKE fbdevH4: fijal phaflIARGB1555(index alphafs/E all
FBIOSET_GLOBAL_ALPHA B B fbdevii4 fdalphafIARGBI555F] index alphafgk all
FBIOGET _COLORKEY FH fbdevHicolorkey (s E all
FBIOSET_COLORKEY # B fbdevifjcolorkey (s & all
FBIOGET _DISPLAYLAYER ATTRIBUTRES ¥KIX fhdev fZ 5 (S all
FBIOSET DISPLAYLAYER ATTRIBUTRES 8 fbdev.id (56 all
FBIOGET_CURSOR_ATTRIBUTRE B B fhdevi BRI B all
FBIOSET_CURSOR_ATTRIBUTRE K bdev ] B 715 5 all
application memory
A

'dev/fb0
=i Graphic hardware




Frame buffer layout

————— = wres_wvirtual- — — — — — — >

Little Endian

~=p===-r~jan Color fermat of framebuffer:
| K

ARGBEEES: Bi3bits) GBbits) R{Bbits) AlSbits)=» 50 DO 92 FF
ARGRAAAS: GB{4|4 bits) AR{4|4 bits)» D5 F9

ARGE1555: GB{3|5 bits) ARG(1|5 |2 bits)=» CB 44
-‘RGBS-ES: GE{2[5 bits) RG(5 |3 bits) 96 80

|

|

|

Il _ nivel datafAlpha=FF R=92 G=00 8=50) layout in
| i ' memary Bitsperplxel:

I ARGBEEEE: 32
ARGBA4A4: 16
! ARGE1555: 16
: RGBSES: 16

. SIZE:
yres_virtual

Whale framebaffer=k xres_vitual*yres_vitual* Bitsperpixel
Display buffer=¥ xres*yres® Bitsperpixel

I
I
I
|
I
b

(xoffset,yoffset) (xoffset+xres,yoffset+yres) 1
framebuffer fic T —-~HEEAHE, B 2961 &
T buffer X k&

wres<=xres_virtual
yres<=yres_virtual
xoffsete=xres_virtual-xres
yoffset<=yres_virtual-yres

w

GOPO

Display screen

GOP1
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