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Introduction

Mode rn, vis ually com pe lling graph ical us e r inte rface s  as  k now n from  
th e  PC w orld, are  now  finding th e ir w ay into e m be dde d and m obile  
de vice s . In orde r to provide  a h igh ly s oph is ticate d us e r e xpe rie nce , 
w h ile  not com prom is ing ove rall s ys te m  pe rform ance  or pow e r 
cons um ption, h ardw are  acce le ration for GUI re nde ring h as  be com e  
indis pe ns able .

gRacr 040 is  th e  toolk it to provide  th is  acce le ration. From  s im ple  
e ffe cts  lik e  s e m i-trans pare nt ove rlays  to com ple x, GUIs  bas e d on 3D 
obje cts , gRacr 040 can be  configure d to acce le rate  th e  prim itive s  
w h ich  are  com putationally m os t de m anding, w h ile  le aving out 
e ve ryth ing th at is  not ne e de d for th e  s pe cific application. Th is  
configurability e ns ure s  both  m inim al are a footprint as  w e ll as  
m inim al pow e r cons um ption.                             

gRacr 040 Inte rface s

Input Inte rface s

•  ITU-R BT.656
•  ITU-R BT.601
•  Com pre s s e d (JPEG) Input

Output Inte rface s

•  MIPI DSI
•  MIPI DPI up to 24 bit w ide
•  MIPI DBI 8 / 9  bit w ide
•  Le gacy Se rial (up to 26 m bps  )
•  MVI™
•  PAL / NTSC com pos ite  / s -vide o     
•  Se condary dis play s upport
•  Buffe rle s s  dis play s upport

Bus  Inte rface s

•  Slave  control inte rface
•  Mas te r cam e ra input inte rface  (if 
  cam e ra inte rface  re q uire d)
•  Mas te r dis play update  inte rface  (if 

              dis play inte rface  re q uire d)
•  Mas te r proce s ing inte rface  (if  

               graph ics  acce le ration re q uire d)

All bus  inte rface s  are  AH B AMBA 2.0 
com patible
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gRacr 040, a one -s top s h op for e m be dde d graph ics

gRacr 040 not only acce le rate s  th e  graph ics  re nde ring proce s s , but 
als o h andle s  it’s  output to a varie ty of dis play de vice s . W h e th e r a 
low  e nd s e condary dis play, a h igh  re s olution MIPI™  DSI bas e d 
dis play or e ve n a conve ntional TV-s e t w ith  com pos ite  input jack  
s e rve s  as  th e  graph ic pipe line ’s  data s ink , gRacr 040 provide s  th e  
ade q uate  vide o s ignal. On th e  input s ide  gRacr 040’s  ligh tw e igh t 
cam e ra inte rface  s e rve s  as  a m e ans  to input data from  a w ide  range  
of cam e ra s e ns ors .                               

Ge t th e  gRacr 040 you ne e d

Eve ry application h as  it's  ow n re q uire m e nts  in te rm s  of conne ctivity, 
pe rform ance  and fe ature  s e t. Since  w e  do not be lie ve  in th e  one -fits  
all ph ilos oph y as  s e e n w ith  m os t oth e r s olutions  in th e  e m be dde d 
graph ics  fie ld, w e  de s igne d gRacr 040 to configurable  at a ve ry fine  
graine d le ve l. Th is  e ns ure s  th at it can be  cus tom is e d to your ve ry 
ne e ds , re s ulting in a s lim  s olution w ith out be lls  and w h is te le s .

gRacr  040 Graph ics  and Im aging Fe ature s

Update  and Fram e buffe r

•  fram e buffe r up to 1023x1023 Pixe ls
•  diffe re nt 16/18/24 and 32 bit colour 

               form ats
•  8 Bit alph a ble nde d full fram e  

               ove rlay 
•  up to 8 alph able nde d s prite s  (h w  

               curs or)
•  autonom ous  dis play update
•  full / partial update

Im aging Functions

•  Program m able  colour conve rs ion 
               m atrix (e .g. YUV2RGB)

•  Rotation (in s te ps  of 9 0°) and 
               m irroring 

•  Biline ar Scaling (w ith  arbitrary 
                s caling factor) 

Graph ics  Acce le ration

•  Bre s e nh am  line  (s tippling, 
               antialias ing)

•  Fas t re ctangle  fill
•  BitBlt (incl. colour e xpans ion, font 

                antialias ing, alph able nding)
•  Triangle  ras te ris ation w ith

•  Antialias ing
•  Flat and gouraud s h ading
•  Te xturing

•  Alph a ble nding
•  Z  Buffe ring

Find your ow n location in th e  gRacr 040 configuration s pace : 
Ch oos e  from  diffe re nt Inte rface s , Graph ics  or Im aging Fe ature s  and 
de cide  h ow  m uch  pe rform ance  you w ill ne e d to m e e t your 
re q uire m e nts .
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gRacr 040 Fe ature  Se t

gRacr 040s  fe ature  s e t com pris e s  a num be r of inte rface s  as  w e ll as  graph ics  and im aging fe ature s  w h ich  can be  
com bine d to any re as onable  configuration.                                                                

gRacr 040 Arch ite cture       

Th e  follow ing diagram  de picts  a top le ve l vie w  on gRacr 040s  bas ic arch ite cture  . A s am ple  s ys te m  w ould com pris e  a 
CPU, a RAM th at h olds  fram e  buffe r and im age  data as  w e ll as  s e rve ral input and output de vice s  . For plain dis play 
update  th e  CPU re s ts  com ple te ly idle  and can be  s h ut dow n.                                                  

Contact 
DICE Gm bh  &  Co. KG                          
Fre is tädte r Straße  400                           
A - 4040  Li n z                             
e m ail: ip-core s @ dice .at   




