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Pro gramm able   logic on -chip R AM  is imp leme nted diffe  rently by  different d evice   manu facture  rs, which 
direc  tly imp acts on -chip R AM  perform ance . F or exa mple , FLE X 10K  emb edde d array b locks (E AB s)
prov ide large r RA M blo cks wit h built-in c  ontrol an d deco de circ  uitry for fast , consiste  nt perform ance  in
a w ide rang e of m emo ry config urations . In  contra  st, FPG As ha ve sm all RA M b locks tha t are distrib uted
acro ss the en tire dev ice. Con nectin g this distrib uted R AM  to form  larger, m ore us eful bloc ks dec reases
perfo rman ce and  uses m ore rou ting reso urces. D etailed a  nalysis  shows  that FL EX 1 0K on -chip R AM  is
both  faster an d mo re predic  table tha  n that of t he Xilin x XC 4000E  family .

On-Chip RAM Performance

FL EX 1 0K on -chip R AM  perform s bette  r than tha t of the X C40 00E fam ily at a  ny m emory  depth .
FL EX 1 0K pe rforma nce is co nsisten t across m em ory dep ths of up  to 2,048  word s.
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The  d ata ab ove  wa s co mpiled  by A ltera A pplica tio ns  with e ach d evice  dedic ated s olely  to  RA M us age .

Embedded Array Provides Predictable Performance

When d esigning  with F LEX  10K  device s, design ers will c  onsisten tly obtain  the pe rforman ce resu lts
sho wn in th e graph  above  beca use eac h EA B is pre -routed for m axim um p erform ance. T herefore  , no
add itional rou ting de lay is incu rred, reg ardless o f what p ercen tage of d evice re  source s is used  for RA M.

In co ntrast, the   XC4 000E  RAM  syste  m pe rforma nce ca  n be sig nificantly  lower th an the b ench mark
resu lts show n abov e unles s optim al routing  resourc  es and  contigu ous C LBs a  re availa  ble. Th e additio nal
CL Bs tha t the X C400 0E fam ily requ ires for R AM  bits and  RAM  add ress dec oders a  ll affect
perfo rman ce. Sinc e logic a  nd m emo ry com pete fo r the sam e routin g resou rces an d CLB s, it is im possible  
to op timize  for both lo gic and  mem ory.
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Flexible RAM Size

Ea ch FL EX 10 K EA B ca n be c  onfigure  d as pre  dictable  , high-sp eed 20 48 x 1, 1 024 x 2 , 512 x  4, or
256  x 8 RA M. In  contras t, XC4 000E  RAM  bloc ks are sm all an d can o nly be  configu red as e  ither a 32  x 1
or a 1 6 x 2 bu ilding b lock. To  create d eeper a  nd w ider RA M c onfigura  tions w ith XC 4000E  devic  es,
design ers mu st conn ect ma ny CL Bs.
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Routing Resources

Ea ch FL EX 10 K de vice pro vides c  onsisten t perform ance  when  imple  mentin g a 2K  block  of RA M in its 
EA B. Th e perform anc e of XC 4000 E routin g lines d iffers signific  antly from  dev ice to de vice. F or
exa mple , longline  delays  in the X C402 5E ca n be 36 0% s lower th an the lo ngline  delays fo und in  the
XC 4003 E. Slow er routin g resou rces affe  ct logic a  nd m emory  in segm ente  d FPG As.

Conclusion

FL EX  10K  de vice  s off er on -chi p RA M  with  pe  rform anc e co mp arab le to  high -spe ed, o ff-ch ip m ono-
lith ic S RA M. E AB s pr ovid e a h igh- perfo rma ce, flexib le m eth od o f im plem en ting s ma ll reg ister files t o
lar ge d ata b uffe  rs in n etw orkin g a  pplic  ation s w ithin  a sin gle F LE X 1 0K devi ce. S egm en ted F PG A
arc hite  cture  s su ch a  s tha  t of th e X C40 00E  fam ily integ rate eve n sim ple   RA M func tions  with  lim ited
pe rfor man ce a  nd f lexib ility.

The documents listed below provide more detailed information. Part numbers are in parentheses.

Product Information Bulletins

PIB 20 Benefits of Embedded RAM in
FLEX 10K Devices (A-PIB-020-01)

PIB 21 Implementing Logic with Embedded 
Arrays in FLEX 10K Devices
(A-PIB-021-01)

Application Notes

AN 52 RAM Functions in FLEX 10K Devices
 (A-AN-052-01)

AN 69 Implementing Register Files in
FLEX 10K Devices (A-AN-069-01)

You can request these documents from:

• Altera Express fax service at (800) 5-ALTERA
• World-Wide Web at http://www.altera.com
• Your local Altera sales representative
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