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A Design of High Performance Parallel CRC Generator
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ABSTRACT

This paper presents an optimization algorithm and technique for designing parallel Cyclic Redundancy Check
(CRC) circuit, which is most widely adopted for error detection A new heuristic algorithm is developed to find
as many shared terms as possible, thus eventually to minimize the number and level of the exclusive-or logic
blocks in parallel CRC circuits. 16-bit and 32-bit CRC generators are designed with different types of

Programmable Logic Devices, and it has been found that our new algorithm and architecture significantly reduce

the delay.
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Definitions
n : Size of data and register
: Input data
: Initial value of register
:DxorC
. n bit parameter
if xor tap is needed, then '1’
if xor tap is not needed, then ‘0’
(it depends on the polynomial used)
F : Result value generated
CRC Gen :
for (i=1;i=n;i++) {
X[] = D * C[ik;
for(i=1, j=n; j++){
if(PE] == 1)
FOl = X[ * Fi+1];
else

TX OO

FOl = FO+1L;
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£ 1 Cumulated X[1] for Fi after 16 shif

F1 X4 X5 X8 X12 X180

F2 X3 XA X7 X11 X158

F3 X2 X3 X6 X10 X14

F4 X1 X2 X5 X8 X13

F& X1 X4 X8 X12

F8 X3 X4 X3 X7 A8 X111 X12 X186
Fr X2 X3 X4 X6 XT X10 X11X15
F& X1 X2 X3 X6 X6 X9 X10 X14
F9 X1 X2 X4 X6 XB X9 X13

F10 X1 X3 X4 X7 X6 X12

11 X2 X3 X8 X7 X1

Fi2 X1 X2 X6 X6 X10

F13 X1 X8 X$ X12 X16

Fid X7 X8 X11 X186

Fi5 X6 XT X10 X14

F16 X5 X6 X3 X13
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sz 9le 272 HHE Eal “SIs'E ol&3t A
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F 2. Generating Polynomials

CRC-16 P} = X16+ X124 X541
(TU-TSS)

CRC-16 P(X) = X16# X154+ X741

(HDLC)

CRC-32 PX) = X324 X264 X3+ X224 X164+ X124 X1t
(Ethernet) + X104 X0 XP+ X5+ X0+ X2e X1

- ITU-TSS ° Intemational Telecommunications
Union-Telecommunications Standardization
Sector

- HDLC High-level Data Link Control

"Ref [8]"o] o] & VHDL F=F 1ol
A4 slededl, SynopsysellAe AWZ o] =
2] globd, HEe] HE 4elx] A&FPrh H 3el4]
“SIS” 9} “Ref.[8]“0] F7HS] 16 HIE CRC 3| 2el|4]
B Raw'el 8|3t LUTHS #o] 2% W
&%) 23le] =A Wglem, "HPCE BT 3R
A LUTE FEeiald] o33 Zee £
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# 3 Performance Compatisons I {with "Synphfy Pro 7.0")

Paolynomials LUTs Arrvel Time
{Cnitical Path}

Raw 38 3,861 ns

CRC-16 S 35 4,658 ns
{ITU-TSS) | pet, [8] 31 4,774 ns
HPC 37 3,703 n=

Raw 46 4,403 ns

CRC-16 SIS 35 4,532 ns
(HDLC) | Ret [8]% 24 4,562 ns
HPC 32 3.290 ns

Raw 185 5,768 ns

CRC-32 SIS 160 5,468 ns
(Ethemet) | mef, [8] | 175 5,067 ns
HPC 175 3,650 n=s

- LUT Look Up Table

¥ 4. Performance Comparisons 11 (with “Synopsys Design

Analyzer”)
B olnomials Total Arrval Time
a
Y Cell Area. | {Critical Path)
Raw 573 11.44 ns
CRETE T og 58 10.81 ns
{(ITU-TSS)
HPC 349 8.01 ns
Raw 533 12,24 n=
CRC-16 [ - 08z
{MDLC) 7
HPC 261 10,35 ns
Raw 3430 18.07 ns
CRC-32
451 14
{Ethemet) S5 ! 35
HPC 1234 11,56 ns

el sl o 22 HAE Jela gich £
goll = =e 3| Zalla] "sIs* ¢} “HPC"7} “Raw”
of vlal] 4 WA &% el gleid B U5F
Helile BejFa ook sIsE v Wl 24
#HAH 24, TREA 2 dE X5 wR ¥}
olsfx =7 ¢y, vele] XORE = 3hiel ¥ &
g ubEA FHof, A g =g ddlle] Folehs
A7E zAEl] difell, g EAEe aEd
"HPC"#] Age] o] F4| 2 7oz Fd=ic]
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