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Outline

n I n t r odu ct ion

n I n s t r u ct ion  s e t  a r ch it e ct u r e

n Vect o r  d o t  p r o d u c t  e x a m p le

n P ipel in in g

n Algor it h m  a cceler a t ion

n C  com p ile r

n D e v e lop m e n t  t ools  a n d  b oa r d s

n Con clu s ion
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Introduction to TMS320C54x

n L o w e s t  D S P  in  p o w e r  c o n s u m p t ion : 0 .54  m W / M I P

n Acceler a t ion  for  F I R  a n d  L M S  filt e r in g , cod e  b ook
s e a r ch ,  polyn om ia l  eva lu a t ion , Vit e r b i d e cod in g

Roadmap
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 Instruction Set Architecture
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Instruction Set Architecture

n Con v e n t ion a l  16-bit  f ixed -poin t  D S P

4 8  1 6 -bit  a u xilia r y /a d d r e s s  r e g is t e r s  (a r 0 -7)

4T w o 40-b it  a ccu m u la t or s  (a  a n d  b )

4O n e  1 6  b i t  x  1 6  b i t  m u lt ipl ier

4Accu m u la t or  a r ch it e ct u r e

n F ou r  b u s s e s  (m a y  be  a ct ive  ea ch  cycle )

4T h r e e  r e a d  b u s s e s : p r ogr a m ,  da ta ,  coef f ic ien t

4O n e  w r it e  b u s : w r it e b a ck

n M e m or y  b lock s

4R O M  in  4 k  b lock s

4D u a l-a cce s s  R A M  in  2 k  b lock s

4S ing l e - acce s s  RAM in  8k  b locks

n T w o clock  cycle s  p e r  in s t r u ct ion  cycle
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C54x Addressing Modes

ADD #0FFh

n Immediate
4Operand is part of the

instruction

n Absolute

4Address of operand is part of
the instruction

n Register
4Operand is specified in a

register

LD *(LABEL), A

READA DATA
;(data read
from address in
accumulator A)
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C54x Addressing Modes

ADD 010h,A

ADD *AR1

n Direct
4Address of operand is part of the

instruction (added to implied
memory page)

n Indirect

4Address of operand is stored in a
register

4Offset addressing

4Register offset (ar1+ar0)

4Autoincrement/decrement

4Bit reversed addressing

4Circular addressing

ADD *AR1(10)

ADD *AR1+0

ADD *AR1+B

ADD *AR1+

ADD *AR1+0B
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Program Control

n C o n d i t i o n a l  e x e c u t i o n
4X C  n, cond [, cond [, cond ]]    ; 23 possible conditions

4Executes next n (1 or 2) words if conditions (cond) are met

4Takes one cycle to execute

xc 1,ALEQ ; test for accumulator a ≤  ≤ 0 
mac *ar1+,*ar2+,a ; perform MAC only if a ≤  ≤ 0 
add #12,a,a ; always perform add

n Repeat single instruction or block
4Overhead: 1 cycle for RPT/RPTZ and 4 cycles for RPTB

4Hardware loop counters count down

rptz a,#39 ; zero accumulator a
; repeat next instruction 40 times

mac *ar2+,*ar3+,a ; a += a(n) * x(n)
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Special Arithmetic Functions

n S ca la r  a r it h m e t ic

4A B S  A b s olu t e  va lu e

4S Q U R  S q u a r e

4P O L Y P olyn om ia l  eva lu a t ion

n Vect o r  a r i t h m e t i c  a c c e l e r a t i o n

4E a ch  in s t r u ct ion  o p e r a t e s  on  on e  e lem e n t  a t  a t  t im e

4A B D I S T  A b s olu t e  d iffe r e n ce of vect o r s

4S Q D I S T  S q u a r e d  d is t a n ce  be t w e e n  vect o r s

4S Q U R A  S u m  of s q u a r e s  of vect or  e lem e n t s

4S Q U R S  D iffe r e n ce of  squ a r e s  of vecto r  e l em e n t s

rptz a,#39 ; zero accumulator a, repeat next
; instruction over 40 elements

squra *ar2+,a ; a += x(n)^2
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C54X Instructions Set by Category

Logical
AND
BIT

BITF
CMPL
CMPM

OR
ROL
ROR
SFTA
SFTC
SFTL
XOR

Arithmetic
ADD
MAC
MAS
MPY
NEG
SUB

ZERO

Data
Management

LD
MAR

MV(D,K,M,P)
ST

Program
Control

B
BC

CALL
CC

IDLE
INTR
NOP
RC

RET
RPT

RPTB
RPTZ
TRAP

XC

Application
Specific

ABS
ABDST
DELAY

EXP
FIRS
LMS
MAX
MIN

NORM
POLY
RND
SAT

SQDST
SQUR

SQURA
SQURS

Notes
CMPL  complement MAR modify address reg.
CMPM compare memory MAS multiply and subtract
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Example: Vector Dot Product

n A vecto r  do t  p roduc t  i s  com m on  in  filt e r in g

n S t or e  a (n ) a n d  x (n ) in t o a n  a r r a y of N  e lem e n t s

n C 5 4 x  p e r for m a n ce: N  cycle s

∑
−

=

=
1

0

)()(
N

n

nxnaY

Coefficients a(n)

Data x(n)
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Example: Vector Dot Product

n P r ologu e

4 I n it ia l ize poin t e r s : a r 2  for  a (n ) a n d  a r 3  for  x (n )

4S e t  a ccu m u la t or  (A) to  ze ro

n I n n e r  loop

4M u lt ip ly  a n d  a ccu m u la t e  a (n ) a n d  x (n )

n E p ilogu e

4S t or e  t h e  r e s u lt  in t o Y

R e g M e a n in g

A R 2
A R 3

& a (n )
& x (n )

A Y

; Initialize pointers ar2 and ar3 (not shown)
rptz a,#39 ; zero accumulator a

; repeat next instruction 40 times
mac *ar2+,*ar3+,a ; a += a(n) * x(n)
sth a,#Y ; store result in Y
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Pipelining

Managing Pipelines

•compiler or programmer
  (TMS320C6x and C54x)

•pipeline interlocking
  in processor (TMS320C3x)

•hardware instruction
  scheduling

Sequential (Motorola 56000)

Pipelined (Most conventional DSP processors)

Superscalar (Pentium, MIPS)

Superpipelined (TMS320C6x)

Fetch     Read   ExecuteDecode

Fetch Decode    Execute

Fetch Read   ExecuteDecode

Fetch Read   ExecuteDecode
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TMS320C54x Pipeline

n S ix-s t a g e  p ipel in e

4P r efetch : loa d  a d d r e s s  of n e x t  in s t r u ct ion  on t o bu s

4F etch :  ge t  n e x t  in s t r u ct ion

4D ecod e: d e cod e  n e x t  in s t r u ct ion  t o  d e t e r m in e  t y p e  of

m e m or y  a cce s s  for  o p e r a n d s

4A ccess : r e a d  o p e r a n d s  a d d r e s s

4R e a d : r e a d  d a t a  o p e r a n d (s )

4E x ecu te :  w r i t e  d a t a  t o  b u s

n I n s t r u ct ion s

4 1 -3  words  long  (m os t  a r e  on e  w or d  lon g )

4 1 -6 cycles  to  execu t e  (m os t  t a k e  on e  cycle) n ot  cou n t in g

ex t e r n a l (off-ch ip ) m e m or y  a cces s  p e n a lt y
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TMS320C54x Pipeline

n I n s t r u ct ion s  a ffect in g  p i p e l i n e  b e h a v i o r

4D e la y e d  b r a n ch e s  (BD) ,  ca l l s  (CALLD) ,  and

r e t u r n s  (RE T D )

4Con d it ion a l  b r a n ch e s  (BC),  execu t ion  (XC ), a n d

r e t u r n s  (RC)

n N o h a r d w a r e  p r ot e ct ion  a ga in s t  p ipel in e  h a z a r d s

4Com p iler  a n d  a s s e m bler  m u s t  p r e v e n t  p ipel in e  h a za r d s

4A s s e m bler /lin k e r  i s su e s  w a r n in gs  a b ou t  p ot e n t ia l

p ipel in e  h a z a r d s
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Block FIR Filtering

n y [n ]  = h 0  x [n ] + h 1  x [n -1] + . . .  + h N -1 x [n -(N -1)]

4 h  s t or e d  a s  lin e a r  a r r a y of N  e lem e n t s  (in  p r og. m e m .)

4 x  s t or e d  a s  cir cu la r  a r r a y of N  e lem e n t s  (in  d a t a  m e m .)

; Addresses: a4 h, a5 N samples of x, a6 input buffer, a7 output buffer
; Modulo addressing prevents need to reinitialize regs each sample
; Moving filter coefficients from program to data memory is not shown
firtask: ld #firDP,dp ; initialize data page pointer

stm #frameSize-1,brc ; compute 256 outputs
rptbd firloop-1
stm #N,bk ; FIR circular buffer size
ld *ar6+,a ; load input value to accumulator b
stl a,*ar4+% ; replace oldest sample with newest
rptz a,#(N-1) ; zero accumulator a, do N taps
mac *ar4+0%,*ar5+0%,a ; one tap, accumulate in a 
sth a,*ar7+ ; store y[n]

firloop: ret
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Accelerating Symmetric FIR Filtering

n Coefficien t s  in  lin e a r  p h a s e  filt e r s  a r e  e it h e r
sym m e t r ic or  a n t i-sym m e t r ic

n S y m m e t r ic coe fficie n t s
y [n ]  = h 0  x [n ] + h 1  x [n -1] + h 1  x [n -2 ] + h 0  x [n -3]
y [n ]  = h 0  (x [n ]  + x [n -3]) +  h 1  (x [n -1] + x [n -2])

n Acceler a t e d  b y  F I R S  (F I R  S y m m e t r ic) in s t r u ct ion

x in two
circular
buffers

h in
program
memory
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Accelerating Symmetric FIR Filtering

; Addresses:  a6 input buffer, a7 output buffer
;   a4 array with x[n-4], x[n-3], x[n-2], x[n-1] for N = 8
;   a5 array with x[n-5], x[n-6], x[n-7], x[n-8] for N = 8
; Modulo addressing prevents need to reinitialize regs each sample
firtask: ld #firDP,dp ; initialize data page pointer

stm #frameSize-1,brc ; compute 256 outputs
rptbd firloop-1
stm #N/2,bk ; FIR circular buffer size
ld *ar6+,b ; load input value to accumulator b
mvdd *ar4,*a5+0% ; move old x[n-N/2] to new x[n-N/2-1]
stl b,*ar4% ; replace oldest sample with newest
add *a4+0%,*a5+0%,a ; a = x[n] + x[n-N/2-1]
rptz b,#(N/2-1) ; zero accumulator b, do N/2-1 taps
firs *ar4+0%,*ar5+0%,coeffs ; b += a * h[i], do next a
mar *+a4(2)% ; to load the next newest sample
mar *ar5+% ; position for x[n-N/2] sample 
sth b,*ar7+

firloop: ret



19

Accelerating LMS Filtering

n A d a p t  w e igh t s : b k (i+ 1 ) = b k (i)  +  2  β e (i ) x(i-k )

n Acceler a t e d  b y  t h e  L M S  in s t r u ct ion  (2 cycles/ ta p )
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Accelerating LMS Filtering
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Accelerating Polynomial Evaluation

n F u n ct ion  a p p r oxim a t ion  a n d  s p lin e  in t e r p ola t ion

n F a s t  p olyn om ia l  eva lu a t ion  (N  coe fficie n t s )

4 y(x) = c0  +  c 1  x  +  c2  x 2  + c3  x 3 E x p a n d ed  form

4 y(x) = c0  +  x  (c1  +  x  (c2  +  x  (c3))) H orn er’s  form

4P O L Y r e d u ces  2  N  cycles  u s in g  M A C + A D D  t o N  cycles

; ar2 contains address of array [c3 c2 c1 c0]
; poly uses temporary register t for multiplicand x
; first two times poly instruction executes gives
;   1. a = c(3) + x * 0 = c(3); b = c2
;   2. a = c(2) + x * c(3);     b = c1

ld   *ar2+,16,b ; b = c3 << 16
ld   *ar3,t ; t = x (ar3 contains addr of x)
rptz a,#3 ; a = 0, repeat next inst. 4 times
poly *ar2+ ; a = b + x*a || b = c(i-1) << 16
sth  a,*ar4 ; store result (ar4 is addr of y)
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C54x optimizing C compiler

n A N S I  C  com p iler

4 I n s t r in s ics , in -lin e  a s s e m bly  a n d  fu n ct ion s , p r a g m a s

n Cl500 shell program contains

4C Compiler: parser, optimizer, and code generator

4Assembler: generates a relocatable (COFF) object file

4Linker: creates executable object file

CODE_SECTION code section
DATA_SECTION data section
FUNC_IS_PURE no side effects
INTERRUPT specifies interrupt routine
NO_INTERRUPT cannot be interrupted

Selected
Pragmas
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Optimizing C Code

n Leve l  0  op t im iza t ion : -o0  fla g

4P e r for m s con t r ol-flow g r a p h  s im p lifica t ion s

4Alloca t e s  v a r ia b l e s  t o  r e g i s t e r s

4E lim in a t e s  u n u s e d  cod e

4S im p lifie s  e x p r e s s ion s  a n d  s t a t e m e n t s

4E x p a n d s  in lin e  fu n ct ion  ca l ls

n Leve l  1  op t im iza t ion : -o1  fla g

4P e r for m s loca l cop y /con s t a n t  p r o p a g a t i o n

4R e m oves  u n u s e d  a s s ign m e n t s

4E lim in a t es loca l com m on  e x p r e s s ion s
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Optimizing C Code

n Leve l  2  op t im iza t ion : -o2  fla g

4P e r for m s loop  o p t i m iza t ion s

4E lim in a t es  g loba l com m on  s u b -e x p r e s s ion s

4E lim in a t es  g loba l u n u s e d  a s s ign m e n t s

4P e r for m s loop  u n r ollin g

n Leve l  3  op t im iza t ion : -o3  fla g

4R e m oves  a ll fu n ct ion s  t h a t  a r e  n e ver  ca l led

4P e r for m s  file-leve l  op t im iza t ion

4S im p lifie s  fu n ct ion s  w it h  u n u s e d  r e t u r n  v a l u e s

n P r ogr a m -leve l op t im iza t ion : -p m  fla g
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Compiler Optimizations

n C o s t -ba s e d  r e g is t e r  a lloca t ion

n Alia s  d isa m b igu a t ion

4Alia s in g  m e m or y  p r e v e n t s  com p iler  fr om  k e e p in g  v a l u e s

in  r e g i s t e r s

4D e t e r m in e s  w h e n  2  p oin t e r s  ca n n ot  p oin t  t o t h e  s a m e

loca t ion , a llow ing  com p iler  t o op t im ize  expr e s s ion s

n B r a n ch  op t im iza t ion s

4A n a l y z e s  b r a n c h i n g  b e h a v i o r  a n d  r e a r r a n g e s  c o d e  t o

r e m ove br a n ch e s  or  r e m ove r e d u n d a n t  con d it ion s
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Compiler Optimizations

n C o p y  p r o p a g a t i o n

4F ollow in g  a n  a s s ign m e n t  com p iler  r e p la ces  r e fe r e n ces

t o  a  v a r i a b l e  w i t h  i t s  v a l u e

n Com m on  s u b -express ion  e l im in a t ion

4W h e n  2  or  m or e  e x p r e s s i on s  p r o d u c e  t h e  s a m e  v a l u e ,

t h e  com p iler  com p u t e s  t h e  v a lu e  on ce a n d  r e u s e s  it

n R e d u n d a n t  a s s ign m e n t  e lim in a t ion

4R e d u n d a n t  a s s ign m e n t  occu r  m a in ly d u e  t o t h e  a b ove

t w o op t im iza t ion s  a n d  a r e com p let e ly el im in a t e d
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Compiler Optimizations

n I n lin e  e x p a n s ion

4R e p la ces  ca l ls  t o s m a ll r u n -t im e  s u p p or t  fu n ct ion s  w it h

in lin e  cod e ,  sa v i n g  f u n c t i o n  c a l l  o v e r h e a d

/* Expression Simplification*/
g = (a + b) - (c + d); /* unoptimized */
g = ((a + b) - c) - d; /* optimized */

n Expression simplification

4Compiler simplifies expressions to equivalent forms requiring fewer

instructions/registers
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Compiler Optimizations

n I n d u ct ion  v a r ia b les

4L o o p  v a r i a b l e s  w h o s e  v a l u e  d i r e c t l y  d e p e n d s  o n  t h e

n u m b e r  of t im e s  a  loop  e x e cu t e s

n S t r e n g t h  r e d u ct ion

4Loops con t r olled  b y  cou n t e r  in cr e m e n t s  a r e  r e p la ced  by

r e p e a t  b lock s

4E fficien t  e x p r e s s ion s  a r e  s u b s t it u t e d  for  in e fficie n t  u s e

of in d u ct ion  v a r ia b les  (e.g., cod e  t h a t  in d e xes  in t o a n

a r r a y is  r e p la ced  w it h  cod e  t h a t  in cr e m e n t s  p oin t e r s )
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Compiler Optimizations

n Loop-in v a r ia n t  cod e  m ot ion

4 I d e n t ifie s  e x p r e s s ion s  w it h in  lop s  t h a t  a lways  com p u t e

t h e  s a m e  va lu e , a n d  t h e com p u t a t ion  i s  m o v e d  t o  t h e

fr on t  of t h e  loop  a s  a  p r e com p u t e d  e x p r e s s ion

n L o o p  r o t a t i o n

4E v a lu a t e s  loop  con d it ion a ls  a t  t h e  b ot t om  of loop

n A u t o-in cr e m e n t  a d d r e s s in g

4Con v e r t s  C -in cr e m e n t s  in t o efficie n t  a d d r e s s -r e g i s t e r

in d ir e ct  a cce s s
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Hypersignal Block Diagram Environments

n H ier a r ch ica l block  d ia g r a m s  (d a t a flow  m odel in g )

4B lock  i s  d e fin e d  b y  d y n a m ica lly lin k e d  l ibr a r y  fu n ct ion

4C r e a t e  n e w  b lock s  b y  u s in g  a  d e s ign  a s s i s t a n t  G U I

n R I D E  for  g r a p h ica l r e a l-t i m e  d e b u g g i n g /d isp la y

4 1 -D, m u lt ir a t e , a n d  m -D s ign a l  p rocess in g

4A N S I  C  s ou r ce cod e  g e n e r a t or

4C 5 4 x  b oa r d s : s u p p or t  p la n n e d  for  4 Q 9 9

4C 6 x  b oa r d s :  D N A  M cE V M , In n ova t ive  In t e g r a t ion ,

M icr oLAB T O R N A D O , a n d  T I  E V M

n O O R V L  D S P  G r a p h ica l  Com p ile r

4G e n e r a t e s  D S P  a s s e m bly cod e  ( C 3 x  a n d  C 5 4 x )
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Hypersignal RIDE Environment

Download demonstration software from http://www.hyperception.com
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Hypersignal RIDE Image Processing Library

C a t e g o r y B l o c k s

Im a g e  a r i t h m e t i c A d d ,  su b t r a ct , m u lt iply,  e x p on e n t ia t e

Im a g e  g e n e r a t i o n G r a ysca le,  n ois e ,  s p r i t e

Im a g e  I /O AVI,  b i t m a p s , r a w  im a g e s , vid e o ca p t u r e

Im a g e  d i s p l a y B it m a p s ,  R G B

E d g e  d e t e c t i o n I s ot r opic,  L a p la ce, P r e w it t ,  Rober t s , Sobe l

L i n e  d e t e c t i o n H or izon t a l, 4 5 o,  ver t ica l, 1 3 5 o

1 -D  f i l t e r i n g Con v o l u t i o n ,  D F T ,  F F T ,  F I R ,  I I R ,

2 -D  f i l t e r i n g D F T , F F T , F I R

N o n l i n e a r  f i l t e r i n g M a x, m e d ia n , m in , r a n k  or d e r , t h r e s h old

H i s t o g r a m s H i s t o g r a m s , h i s t o g r a m  e q u a liza t ion

M a n i p u l a t i o n Con t r a s t , flip , n e g a t e , r e s ize,  r o t a t e , zoom

O b j e c t -b a s e d O b ject  cou n t , ob ject  t r a ck in g

N e t w o r k i n g I n t e r n e t  t r a n s m it , I n t e r n e t  r e ceive

Same as ImageDSP and Advanced Image Processing Library
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TI C54x Evaluation Module (EVM) Board

n O ffe r e d  t h r ou g h  T I  a n d  S p e ct r u m  D igit a l

4 1 0 0  M H z  C 5 4 9  &  1 0 0  M H z  C 5 4 1 0  for  u n d e r  $ 1 ,000

4M e m or y :  192  k w or d s  p r ogr a m ,  64  k w or d s  d a t a

4S in g l e /m u lt i-ch a n n el  a u d io d a t a  a cqu isi t ion  in t e r fa ces

4S t a n d a r d  J T A G  i n t e r fa ce (u s e d  b y  d e b u g g e r )

4S p e ct r u m  s e l l s  100  M H z  C 5 4 0 2  &  6 6  M H z  C 5 4 8  E V M s

n S o f t w a r e  f e a t u r e s

4Com p a t ib le  wi t h  T I  C ode  Com p oser  S t u d io

4S u p p or t s  T I  C  d e b u g g e r , com p iler , a s s e m bler , lin k e r

http://www.ti.com/sc/docs/tools/dsp/c5000developmentboards.html
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Sampling of Other C54 Boards
V e n d o r B o a r d R A M R O M P r o c e s s o r I /O

K a n e
C o m p u t i n g

K C 5 4 2 /
P C

2 5 6  k b 2 5 6  k b 4 0 - M I P
C 5 4 0 2

1 6 -bit
s t e r e o

I n n o v a t i v e
I n t e g r a t i o n

S B C 5 4 1 0 0 - M I P
C 5 4 9

M o d u l a r

D S P
R e s e a r c h

T iger
5 4 9 /P C

2 5 6  k b 2 5 6  k b 1 0 0 - M I P
C 5 4 9

D S P
R e s e a r c h

T iger
5 4 1 0 /P C

2 5 6  k b 2 5 6  k b 1 0 0 - M I P
C 5 4 1 0

O d i n
T e l e s y s t e m s

V I D A R
5 x 4 P C I

2  M b  0  k b fou r  8 0 - M I P
C 5 4 8

D S P
R e s e a r c h

Vip e r -12
5 4 9 /P C

1 2  M b 0  k b 1 2  1 0 0 - M I P
C 5 4 9

http://www.ti.com/sc/docs/tools/dsp/c5000developmentboards.html
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Binary-to-Binary Translation

n M a n y of t o d a y ’s  D S P  s y s t e m s  a r e  im p lem e n t e d
u s i n g  t h e  T I  C 5 x  D S P  (e.g. voice b a n d  m odem s )

4T I  i s  n o lon g e r  d e v e lop in g  m e m b e r s  o f  C5x  f ami ly  i n
fa v or  o f  t h e  C 5 4 x  f a m ily

4 3 C om  h a s  s h i p p e d  o v e r  3 5  m illion  m odem s  w it h  C 5 x

n C 5 x  b in a r ies  a r e  in com p a t ible  w it h  C 5 4 x

4S ign ifica n t  a r ch it e ct u r a l differ e n c e s  b e t w e e n  t h e m

4N e e d  for  a u t om a t ic t r a n s la t or  of  b in a r y  C 5 x  cod e  t o
bin a r y  C 5 4 x  cod e

n Solu t ion s  for  b i n a r y -t o-b in a r y t r a n s la t ion

4T r a n s la t ion  A s s i s t a n ce P r ogr a m  5 0 0 0  fr om  T I

4C 5 0 -t o - C 5 4  t r a n s l a t o r  fr om  U T  A u s t in

4B o t h  p r ovid e  a s s is t a n ce for  ca s e s  t h e y  ca n n ot  h a n d le



36

TI Translation Assistant Program 5000

n Ass i s t s  i n  t r a n s l a t i n g  C 5 x  cod e  t o  C54x  cod e

4M a k e s  m a n y  a s s u m p t ion s  a b ou t  cod e  b e in g  t r a n s la t e d

4R e q u ir e s  a  s ign ifica n t  a m ou n t  of u s e r  in t e r a ct ion

4F r ee  eva lu a t ion  for  6 0  d a y s  from  T I  W e b  s it e

n S t a t ic a s s e m b ler  t o a s s e m b ler  t r a n s la t ion

4G e n e r a t e s  a u t om a t ic t r a n s la t ion  w h e n  p oss ib le

4T w e n t y  s it u a t ion s  a r e  n ot  a u t om a t ica lly t r a n s la t e d :
u s e r  m u s t  in t e r v e n e

4M a n y ot h e r  s it u a t ion  r e s u lt  in  in e fficie n t  cod e

4W a r n s  u s e r  w h e n  t r a n s la t ion  d ifficu lt y  i s  en cou n t e r e d

4A n a l y z e s  p r i o r  t r a n s l a t i o n s

http://www.ti.com/sc/docs/tools/dsp/tap5000freetool.html
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Conclusion

n C 5 4 x  i s  a  con v e n t i o n a l  d i g i t a l  s i g n a l  p r o c e s s o r

4S e p a r a t e  d a t a /p r ogr a m  b u s s e s  (3  r e a d s  &  1  w r it e /cycle)

4E x t e n d e d  p r e cis ion  a ccu m u la t or s

4S ingle-cycle  m u lt iply-a ccu m u la t e

4S a t u r a t ion  a n d  w r a p a r ou n d  a r it h m e t ic

4B it -r e v e r s e d  a n d  cir cu la r  a d d r e s s in g  m odes

4H igh e s t  p e r for m a n ce v s . p o w e r  con s u m p t ion /cos t /vol.

n C 5 4 x  h a s  in s t r u ct ion s  t o a cce ler a t e  a lgor it h m s

4Com m u n ica t ion s : F I R  &  L M S  filt e r in g , Vit e r b i d e cod in g

4S p e e ch  cod in g : vect or  d i s t a n ces  for  cod e  b ook  s e a r ch

4 I n t e r p ola t ion : polyn om ia l  eva lu a t ion
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Conclusion

n C 5 4 x  r e fer e n ce  se t

4M n em on ic In s t ru ct ion  S et , vol. I I ,  Doc. S P R U 1 7 2 B

4A p p lica t i on s  G u id e, vol.  IV, Doc.  SP R U 1 7 3 . Algor it h m
a cce le r a t ion  e x a m p les  (filt e r in g , Vit e r b i d e cod ing,  e tc . )

n C 5 4 x  a p p lica t ion  n ot e s
h t t p ://w w w .t i.com /sc/docs/a p p s /d s p /t m s 3 2 0 c5000a p p .h t m l

n C 5 4 x  s ou r ce cod e  for  a p p lica t ion s  a n d  k e r n e ls
h t t p ://w w w .t i.com /sc/docs/d s p s /h ot lin e /wizsu p 5 x x .h t m

n O t h e r  r e s ou r ces

4 com p .d s p  n e w s g r ou p : F A Q  w w w .b d t i.com /fa q /d s p _fa q .h t m l

4 e m b e d d e d  p r oce s s or s  a n d  s y s t e m s : w w w .eg3.com

4 on -lin e  cou r s e s  a n d  D S P  b oa r d s : w w w .t e ch on lin e .com

4 D S P  cou r s e : h t t p ://w w w .ece .u t e x a s .e d u /~ b e v a n s /cou r s e s /r e a lt i m e /


