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htoduction

Mode m, visua ¥ com pe Bhg graph icalluse rink riace s as k now n from

te PC worB, ar now fnding teirway into embe dded and mobil
deMces. In orde r © proMde a high ¥ sophisticak d use re xpe rie nce ,
whill not compromising o ralsyse€m performance or power
consum ption, h ardwar acce Braton ©or GUI r nde ring h as be come

indispensab .

gRacr 040 is te ©olit o provide tis acce Braton. Fom simpl
efEct ke semi-trans par ntowe rkys © com plx, GUFk based on 3D
obp ck, gRacr 040 can be confgurd © acce lrat te primitwes
which ar computatonal® most demanding, whill Bavng out
everyting tatis not needed ®or te specifc appkaton. This
confgurabilly ensurs bot minimal ara fPofprint as we B as
m inim al powe r consum pton.
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gRacr 040 he riaces

hputht€ riace s

* [TU-R BT.656
e [TU-R BT.601
e Comprssed (JPEG) lnput

Outputhht riace s

e MIPIDSI

* MIPIDPIlup © 24 bitw ide

* MIPIDBI8 /9 bitwide

e Le gacy Se ria Kup © 26 m bps )
° M\ATM

e PAL/NTSC com pos it /s-Mde o
 Se condary dis p Ry support

e BufE rlilss disp Ry support

Bus & rface s

* S hv conto int riace

*Masercame rainputint riace (if
came raint riace kquir d)

e Mast rdisp hy updat int riace (if
disp hy int riace r quir d)

e Mas € rprocesing int riace (if
graph ics acce Braton r quir d)

Albus ink rfaces arr A B AMBA 2.0
com patib i
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gRacr040, aone-sop sh op forem be dde d graph ics

gRacr 040 noton¥ acce lrats te graphics rndering process, but
allo handls it output® a varety ofdisphy de vices. Whetera
bw end secondary disphy, a high rsoliton MIPI™ DSI based
disphy or exen a conw nional T\/se twit composit input jpck
senes as te graphic pipe bhes dat sink, gRacr 040 provides te
adequat \deo signall On te inputside gRacr 0405 Kk weight
camerainkrface senes as ameans © inputdata from a wide range
of camera sensors.

Gett e gRacr040you need

Every appkaton has its own rquirment in €£ms ofconne civity,
pe fom ance and Eatur set Since we do notbe B\ in te one-fk
allphibsopty as seen wit mostotersolitons in te embedded
graphics e M, we designe d gRacr 040 o confgurab I ata \& ry e
grained I B This ensurs tatitcan be cusmised © your v ry
needs, rsuling in a s soliton witout be @ and whis® Os.

@douew.ioyia4d

Fnd your own Bbcaton in te gRacr 040 confguraton space:
Ch oose from difE ke ntint riaces, Graph ics or Im aging F aur s and

decide how much perbmance you willneed © meet your
rquirment.
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gRacr 040 Graph ics and In aging R ature s

Updat and FramebufEr

e fram ¢ bufE rup © 1023x1023 Pixe 1
* difE r Nt16/18/24 and 32 bitco bur

om at

* 8 Bitaph a b Inde d 1 Bfram ¢
ow rhy

cupt8apiablndedspries (hw
curs or)

e autonom ous dis p ky updat

* i Wparta updat

In aging Functions

e Program m ab | co burconw s ion
m atrix (¢ .g. YUM2RGB)

* Rotation (ins & ps ofY 0°) and
m inoring

e BihearScahg (wit aritrary
sca lhg facor)

Graph ics Acce Iration

«Brsenham ke (stpphhg,
anta ks ing)
e Fastr ctangl Tl
e BiB E(inclco bure xpansion, font
antia lhs ing, a bt ab Inding)
e Triang l ras € ris aton w it
* Antabbsing
* FRtand gouraud sh ading
« Te xturing
*Aphablnding
*7 BufE ring
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gRacr040 R ature Set

gRacr 040s €atur setcomprises a numbe r ofintraces as we BMas graphics and imaging €aturs which can be
com bined © any rasonabll confguraton.

gRacr 040 Arch it cture

The foBwing diagram de pict a op Iw New on gRacr040s basic archiectur . Asampll syse€m woul comprise a
CPU, a RAM tathols frame bufE rand image data as we HMas se ne rallinputand outputde vice s . For p kin disp hy
updat te CPU rst complt ¥ idl and can be shutdown.

Bus Interfaces Pixel Interfaces

y CIF
- Output
‘ Format l SEEr )

DIF
DMA {NTSC/PAL

Pixel Bit
Conversion

Graphics Imaging

Graphics Primitves Pixel

Overlay

Imaging Functions Bacend : iii

Scaling

Rotation | Triangle Shading
BitBIt Rect Blending

C.Conv. Line Testing
etc

F.screen
Sprite

Contact

DICE Gmbh ¢ Co.KG
Fris tide r StraBe 400
A-4040 Linz
emaillip-cores @ dice .at
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