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In  the   pa  st,  DS P app lic  atio ns  tha  t re  qu ired  re  al- tim e p erfo rm an ce we re i mp lem e nte  d w ith  ap plic  atio n-
sp ec  ific   sta  nda rd  pro du cts (A SS Ps)  or  cu stom  A S ICs . Whil e t hes e s olu tion s m ay  of fer acc ep tab le
pe rfo rm anc e, nei the  r of fers  th e fl exi bili ty t o m od ify  DS P alg ori thm s. A lte  ra FL EX  80 00  an d
F LE X 1 0K  pr ogr am ma ble   lo gic   de  vic  es (PL D s) p rov ide  co m par abl e p erfo rm an ce and  gr eat er flex i-
bi lity  at  a l ow er c  os t th an AS SP s a  nd  AS IC s.

Performance & Flexibility of DSP Solutions

Flexibility

Altera
FLEX Devices

ASICs & ASSPs

Performance

DSP Processors
Programmable

FLEX DSP Advantages

FLEX devices allow for design modifications and instant prototyping without sacrificing high
performance. For example, an 8-tap finite impulse response (FIR) filter implemented in an
EPF8452A device can operate at over 100 million samples per second (MSPS). Because FLEX
devices are reconfigurable, designers can modify the way they implement their design flow.
Algorithms that traditionally operated as a sequence of single instructions can be implemented in
parallel in the FLEX architecture.

Efficiency

Many DSP algorithms, such as FIR filters and YUV-to-RGB converters, require multiplication by a
coefficient. In the FLEX architecture, which is based on look-up tables (LUTs), the vectors corre-
sponding to the multiplicand can be precomputed and stored in the LUT, eliminating the need for a
full multiplier. Devices that are not reconfigurable, such as ASICs, would require a full multiplier for
the same algorithm.

Pipelining

Pipelined registers, which are used to improve throughput, use logic resources in ASICs and ASSPs.
In contrast, pipelined registers are included in the logic cells of FLEX 8000 and FLEX 10K devices
and can be employed without using additional logic resources.

In-Circuit Reconfigurability (ICR)

IC R ena ble  s a   F LE X d ev ice   to be rec  onf igu red  w hile   th e d evi ce is i n n orm al  sys tem  o per ati on. With
IC R,  de  sig ner s c  an use  the   sa  m e lo gic   re  sou rce  s to  im pl em en t m ulti ple   fun ct ion s by  re  con fig uri ng the 
de vic  e “  on -the -fl y.” Alg ori thm s can  al so b e u pd ate  d i n th e f ield  vi a IC R .
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Specialized Algorithms

The FLEX 10K embedded array architecture can implement specialized algorithms that require the
storage and rapid retrieval of intermediate values, including transform functions such as fast Fourier
transform (FFT) and discrete cosine transform (DCT).

FLEX DSP Performance

The efficiency of FLEX devices and the fast, predictable routing provided by the FastTrack
Interconnect enable these devices to implement DSP functions significantly better than ASSPs or
ASICs. The following table compares the performance of a 3 ¥ 3 video convolver function as
implemented in an Altera EPF8282A, an HSP48901 ASSP device, and a fixed-point 50-MHz DSP
processor.

Performance Comparison for 3 x 3 Video Convolver

Solution Device Performance (MSPS) Relative Price

FLEX 8000 Altera EPF8282A 98 1.0

Building Block ASSP Harris HSP48901 30 3.0

DSP Processor Texas Instruments
TMS320325-50

< 2 2.8

T he ded ica  ted  ci rcu it o f th e A SS P dev ice   re  qu ires  a f ull mu ltip lie  r im pl em en tati on,  an d c  ons eq uen tly 
of fers  66 %  low er  pe  rfor ma nc e th an  the   F LE X d ev ice  . A  typ ica  l D SP  pr oce ss or r equ ire  s on e cyc le for
ea ch  of the   nin e mu ltip ly a  nd  ac  cu mu late  s ( M AC s),  plu s p oss ibl e o ver hea d f or r ead ing  da  ta  . As  a
re  sul t, th e D SP  p roc ess or o ffe  rs m u ch low er per form a nce  th an the  FL EX  d evi ce.  Fu rthe rm ore  , th e
pr ice   of bot h th e AS SP  an d th e DS P p roc ess or is h igh er tha  n th at of t he FL EX  de vic  e.

DSP Design Kit Available from Altera

F LE X d ev ice  s p rov ide  hig he r pe  rfo rm anc e t han  cu sto m DS P solu tio ns wit hou t s acr ific  ing  fle  xib ility .
A lter a o ffer s a   DS P De sig n K it t hat  inc  lud es  cu sto miz ab le b ui ldin g b loc ks for  im ple  me nti ng DS P
fu nct ion s. T he se bui ldin g b loc ks  inc  lud e f ully  pa  ral lel 8-, 16- , 2 4-, 32- , an d 6 4-t ap FIR  fi lter s w ith  cu s-
to mi zab le dat a c  oef fici ent  wi dth s, f ull ser ial filte  rs for larg er tap  wi dth s, a  nd  flo atin g-p oin t a  rith me tic  
fu nct ion s. T he  DS P De sig n K it o pti mi zes  the  se   fun cti ons  fo r A lter a F LE X arc  hite  ctu res  so  th at d esi gn-
er s c  an eas ily cu stom iz  e f unc tio ns to f it sp ec  ific   de  sig n p ara  me ter s.

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

Product Information Bulletins

PIB 23 Digital Signal Processing in
FLEX Devices (A-PIB-023-01)

Application Notes

AN 73 Implementing FIR Filters in FLEX 
Devices (A-AN-073-01)

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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