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PIC32 R%Z%FM

H: AR FMENT S AR SRR PR e ASTFME T AT BEIEANSE
1 PIC32 3/, BAARGRTa1F 5 .

WS ARSI Tt “32 MTwARERLARRR (CRC) RAESR” miiFk
AR, DA B AR SORS 2 15 SCRF R A FH R 8 F

SR T R 51225 T 595 0] A Microchip s R
http://www.microchip.com .

60.1 fEi v

32 fL AT MARTE M TU &K (Cyclic Redundancy Check, CRC) ik ] FH#4-EC B [ CRC k&
AR ZARHURGE T — M AR B R, NS RS A2 By B PR AR B B AT, CRC Bl %
AT LAZETE TG CPU T-HRAIIE UL R 15 CRC KLU AN bk, e f 3 B 3t v T S Ak S B A 3k S
A2 CRC KA 88 B A LU R4

o AP ni4afe CRC 258, &% 32

o WYRFERELIT I CNEREORERO

o JHST VB £ A A

o TTC B R H e

o #¥E FIFO

AI4nFE CRC BAE B A 4 NFAN R4y : EHZ A CRC 514, =H2EPa & HFFasEn.
¥l FIFO. P& 42381 CRC 51%42 10, CRC 313 d 4 CRC &%, %223 F i 57 55
BREI R AT A RSB & 60-1 44 T fRIMLHE,

& 60-1: Al 4mFE CRC RAEBHBMLIER

| CRCDAT

A[45 FIFO FIFO = #i4f
(4x32. 8x16 Y, 16x8)
CRCISEL
A b L v o
,:¢ FERL BRI IX }—‘ : ¥ CRCIF & 1

y
0 1/—LENDIAN

| CRC #f75| % | nguﬁx
| CRCWDAT |
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% 60 E 32 A mIETEI TURKE (CRC)

60.2 CRC #Ei&

BRI AN SR SCBUE S T 71 R s SO R 7 . B R TiEE e, 82
TERBLEAEAE 2 P B e, B anR 6 AN AL 145 B A W] DAZE AL BRSO 2 A 35 Bh A6 B0 « AR
6 R B 57 B0 ) 7 5 R G IR S P (K BT B AR I . R, 23 I A A e AL I S
WoCh, XIS E A S SRR WAh, TERCCTR TR BRI T, XAk
WMo R

TEH TR (Cyclic Redundancy Checksum, CRC) &5 5 440 1 58 Al £E (145 AR I
ik, CRC Sk b i) 32 SR BRI SCAA 3k ELAR 0, K L DA 52 i) — b Bl . I
BRiZHEHE A RS PN I .. SRLIEHE ML, CRC IFHE M2 —MERTE. M—HX
FIFE TR S a8 HR B T 2 LS B e . B, Bk BgcE o REEEE (R, A
&AL EIRTE) o CRC HAFHZ TRBAT I T BT RRIBRE. SR ECR K5
N ik R B2 W0, i, % 250 (11001) FoRA:

AR 60-1:

(1*xH+1* 3+ 0*xD+O0*xH+(1*xD gk x*+x3+x0°

A THAT CRC 15, WA FEE N B A ZBRER N R A8 2 0. T CRC RAN
R, TR E MAE R R G A IR ERZ I, PR A 2 IGECEAT AN R I RS T Ae
Je —EEZ A Z N THZ N, EAEERE 2 BRI RE I 7 ASCRATE .

CRC S A AT e LA fag B o R, "B 2EH 2 K[ CPU A SR SEELE A 55K, Bl ang i
AL BB 5 thAh, CRC R — MEAGLRE, K fL4da < B s ARSI 2 0 i
FHLET MIPS &7 SR AR K I S 4H . 52 AxE, AT FBPFIE L 1 CRC BEAF BB (8 T Pidi 11 55 CRC
RGN, Ffe KB FEAIC 1 BT o
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M ¥-09 # NO O9€ET0009SA

*ou| ABojouyda | diyd04o1N 8T0Z ©

60.3  FHFH
CRC Rl I LA R4k ShAE 27 1748 (Special Function Register, SFR) :
« CRCCON: CRC #5758
PR A A7 B85 BT A B D) R, RS EEE A 2 00N RS8R R A DL R b R A
« CRCXOR: CRC RBiZfFES
HHEAREE CRC 2T,
« CRCDAT: CRC FIFO ¥R %758 (RB)
i ¥ 2 YN AINETIGEAE/ TN
« CRCWDAT: CRC B $iE & 1ias
U ZF A7 353 AU CRC (B HTETH 58 BN R AT i 28 45 L
# 60-1 FIZF 7 4% 60-1 £ 1748 60-4 1% CRC R FF 24 A1 .
#£60-1: CRCSFRILEW
2R :.m..&@ Bit 31/15 | Bit 30/14 | Bit 29/13 | Bit 28/12 | Bit 27/11 | Bit 26/10 | Bit 25/9 Bit 24/8 Bit 23/7 Bit 22/6 Bit 21/5 Bit 20/4 Bit 19/3 Bit 18/2 Bit 17/1 Bit 16/0
CRCCON 31:16 — — — DWIDTH<4:0> — — — PLEN<4:0>
15:0 ON — SIDL VWORD<4:0> CRCFUL | CRCMPT | CRCISEL | CRCGO | LENDIAN MOD — —
CRCXOR 31:16 X<31:16>
15:0 X<15:0>
CRCDAT 31:16 DATA<31:16>
15:0 DATA<15:0>
CRCWDAT 31:16 SDATA<31:16>
15:0 SDATA<15:0>

1. rAESEHENEGREIEE. B 1 MU A, FHN -CLR. -SET # -INV, Hilifm#2 454 0x4. O0x8 Fil OxC ¥

ERAAas PR A ARG E . B 18R, WXL A8 1S B 1 Bl 2

o XK A TIEBOL R 28

o FMRGFAAH/IHIMALETN LI, 28

f-E&2(4%¥ 2€0Id



% 60 E 32 A mIETEI TURKE (CRC)

HH9 60-1: CRCCON: CRC =& frs
RrisE Bit Bit Bit Bit Bit Bit Bit Bit
UAR 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
U0 U0 U0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24
_ — — DWIDTH<4:0>
u-0 u-0 u-0 rRwo | RrRwo | Rwo [ Rrwo | Rwo
23:16
— — — PLEN<4:0>
158 RIW-0 U-0 RIW-0 R-0 | R-0 | R-0 | R-0 | R-0
' ON — SIDL VWORD<4:0>
-0 R-0 R-1 RIW-0 RIW-0 RIW-0 RIW-0 u-0 u-0
’ CRCFUL CRCMPT CRCISEL CRCGO LENDIAN MOD — —
v -
R = A s W = A[ 5 fiL U= RSB, B0
-n = POR I 1& 1=%1 0={H% X = ARH0

bit 31-29 RLH: A0

bit 28-24 DWIDTH<4:0>: 5 Bl B A1

BLBEHE TS (B RE - .

REW: 5RO

PLEN<4:0>: £ IizUK E R & 7

fii#E CRC ZWAMKE (ZTRKE -1 .

ON: CRC f#fgfir

1 = ffigEAE

0 = Z& 1L #ith

REW: 5280

SIDL: CRC &R 147

1= MERARE NS AU, (A T4

0 = BLEL/E 25 B 4k T4

VWORD<4:0>: i3 #{E 1

87K FIFO S [X AR AL B 40, vt KR AR Z K E e .
CRCFUL: CRC FIFO jiifi

1 = FIFO Wi

0 = FIFO A

CRCMPT: CRC FIFO £

1 = FIFO H%

0 = FIFO Jk=

CRCISEL: CRC 1 lrik A7

1 =7F FIFO NZ R F=A bl (i 5 — AR TE CRC A
0 = TEBALSE RN P2 Rl (FIFO 2 AR WAL b X iR B ST A Hdis )
CRCGO: JA3l CRC #Aif

1 =8z CRC HATHALAE; EF K I

0 = CRC H 47128 K 1A

LENDIAN: 4 5/ R $dlic B 47

1 = BEEF M LSb JFIE AN CRC CUNEEER) i ANEdE

0 = BT MSb FFAFE N CRC (CKEHIE) A A EdE
MOD: CRC T{Eteaik AL

1= %R BT XHARAS n 518 CRC A7 5] 2t 1T R eia
0 = B4R A IX BIEEAL 0 Bl CRC M5 ¥t T R eliz &
REW: 52N 0

bit 23-21
bit 20-16

bit 15

bit 14
bit 13

bit 12-8

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2
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PIC32 R%Z%FM

HHFH 60-2: CRCXOR: CRC R Zfrs
B Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 X<31:24>
R/W-0 R/W-0 R/W-0 R/W-0 | R/W-0 R/W-0 R/W-0 R/W-0
23:16 X<23:16>
R/W-0 R/W-0 R/W-0 R/W-0 | R/W-0 R/W-0 R/W-0 R/W-0
158 X<15:8>
R/W-0 R/W-0 R/W-0 R/W-0 | R/W-0 R/W-0 R/W-0 R/W-0
7:0
X<7:0>
B :
R = m3efy W = A[ 5L U= RCHN, 280
-n = POR I #{E 1=51 0=1F% X = KA
bit 31-0  X<31:0>: Z LW x" 1) 5 5 fE G A7
1 = £ CRC £ Wiz ip /i FH £ T =070 x"
0 = M T
%7#8% 60-3: CRCDAT: CRC FIFO $iE%ER (RB)
- Bit Bit Bit Bit Bit Bit Bit Bit
BIYEH | 31/9315/7 | 30/22/14/6 | 20121/13/5 | 28/20/12/4 | 27/1911/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0
31:24 DATA<31:24>
W-0 W-0 W-0 W-0 | W-0 W-0 W-0 W-0
23:16 DATA<23:16>
W-0 RIW-0 W-0 W-0 | W-0 W-0 W-0 W-0
158 DATA<15:8>
. W-0 R/W-0 W-0 W-0 | W-0 W-0 W-0 W-0
70 DATA<7:0>
23pa
R = i W = W5 AL U = KB 40
-n = POR I {18 1=51 0=1F% x = KK

bit 31-0 DATA<31:0>: FIFO HiEfr
B NN B 5 N\ CRC FIFO X i F— M3 B

TR A A A R B 0
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% 60 E 32 A mIETEI TURKE (CRC)

HHEE 60-4: CRCWDAT: CRC BiiE S

N Bit Bit Bit Bit Bit Bit Bit Bit
(UA: 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 SDATA<31:24>
0316 rRwo | Rrwo [ RrRwo | Rwo | RrRwo | Rwo [ RW0 [ RWoO
’ SDATA<23:16>
rRwo | rwo [ Rrwo | Rwo | RrRwo | Rrwo [ Rwo0o [ RWoO
158 SDATA<15:8>
_ rRwo | Rrwo | RrRwo | Rrwo | RrRwo | Rwo [ Rwo | RWo
0 SDATA<7:0>
B
R = 4L W = 1] 517 U= RSB, 20
-n = POR I 18 1=E1 0=VE% X = RAI

bit 31-0 SDATA<31:0>: AL ZFfESe B L
] A7 B B N BB N CRC 51 A 278, B T 45i{E.
BRI ZF 220049 [1] CRC 5| #6887 29 72 2% 1 24 B i
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PIC32 R%Z%FM

60.4 CRC 5|%

60.4.1 &M CRC 5|%

CRC 5| # . —ANH TR AL CRC 588, Wl 2 BT REEHTEE |, B0 LS %5 % E
f#if MOD iz (CRCCON<2>) 5| ABM i X IRIALE . K 60-2 25 H T CRC BAL 5| %K fa)
FHE I

CRC Skl LI SRR, B R o EmA & it HikRikiE . KAERZ M R
{ ] CRCXOR<31:1> %€ o [MFEAHITH S N 1 2 Fext 2 Tzl it Mot R 1 7 sis 5.
Z K CRCCON %772 (CRCCON<20:16>) 1] PLEN<4:0> fi7 % & - PLEN<4:0>
R TEH#H 2K, FU1H 2 B 5 R 48 8 Ak B BN 9345 55

WL H CRCWDAT %474, 43 CRC il5i1%5

& 60-2: CRC BA 5| HAER
4R (MOD £z = 0)

CRCWDAT

x©)® i X(@)® I X(2)® I ----- X(n)® 1
A gz X

i Bit 0 Bit1 P Bit2 - Bit n@

&K (MOD Az = 1)

CRCWDAT

X(0) 1 X(l)(l) 1 X(2)® 1 _____ X(m)® i %%{ﬁ}fa

—Pp| Bit0 Bitl1 —P Bit2 f- Bitn@ —p

E 1. BASIENEANZERI (XOR) HKHAGE ML . VERE WIESC.
2: ZWAKEnH (PLEN<4:0>+1) i,

DS60001336C_CN % 60-8 71 © 2018 Microchip Technology Inc.



% 60 E 32 A mIETEI TURKE (CRC)

60.5  #&HZHE

60.5.1 ZMAED

CRC #2213 32 137, At 32 M) CRC 2. £ WA\ KEMAE TR B a5,
‘Bifiid PLEN<4:0> {7 (CRCCON<20:16>) #4Tik#:. FFEF 4 CRCXOR FA7asizHlrTa
B, HReEE 1, AREFEESHENIIEEN; MIhREA BN, BireiE 1 W, 7F
CRC B ZE AN AT RS H . iBFZME SRR EEH,

B, REEMA CRC 20K, —ME 16 i, H—1M2& 32 M (A 60-2) . X
W20 FEE] CRC RASH, MIZHEK 60-2 H TR E /7400 .

A3, 60-2:

x84+ x2+x5+1
F

32 4 326 4 %23 4 22 1316 4 12 1 011 010 LB L T LB AL 2 g

F60-2: 16 A0 32 M Z AN CRC ¥ ERHI

N frfE
CRC ##i4r
16 ML TR 32 ML T
PLEN<4:0> 01111 11111
X<31:16> 0000 0000 0000 0000 0000 0100 1100 0001
X<15:1> 0001 0000 0010 0001 0001 1101 1011 0111

AIDAVER R, AR SRR E R 1, R e (B, X26 A1 X23) . 2T
Hift A X (Most Significant bit, MSb) A& fymit5, J:H A LA B & .

60.5.2 HEEBALT R

LENDIAN fiz (CRCCON<3>) HT#HIBA 7M. BRIAMEA T, CRC #IM MSb FifiEidt 5]
AT EIERE AL (LENDIAN = 0) . ¥ LENDIAN & 1 i, CRC #ihex ) LSb H G752
7. WL ZEE, TLLE TS S FOEE T AT, It HIEBRTE B AT T4 .
VR, ZWEBNST A G ERERIRN . CRC &4 RAMREIERH ) CRC &5, ANEKR
1 CRC 455,

PIC32 28 /NEEE . NAREHE (LENDIAN = 0) EL® CRC HELET, %N\ BdEF
JRAE N FE A AT 25 e, SRR A RER S8 A B3 FIFO (CRCDAT #78%) .

w
N
%E
a
Rk
i
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PIC32 R%Z%FM

60.5.3 %iE FIFO

i B A AT A AT AR 5 E Y FIFO. #¥% %8 /% i DWIDTH<4:0> fii. (CRCCON<28:24>) &

o BB ENNT 1 8] 32 AL M fERME. 5 FIFO XKELZHEA G 5 fritHdd, Bl

VWORD<4:0> fii (CRCCON<12:8>) .

VWORD<4:0> fit 1 B 367~ FIFO HH R A B IE LR IS E. FIFO H:

+ DWIDTH<4:0> <7 It 4 16 FiF (BT, 8frieaiEE /M)

« DWIDTH<4:0> < 15 i 4 8 7iF (BdE7, 91u% 16 %)

o DWIDTH<4:0> < 31 [N 4 iR (BdlEw, 17 fi% 32 %)

WAl F CRCDAT 274745 ¥ CRC 5 T Z 4R S5 A\ FIFO. B CRCDAT #4645 0.

S3E N MSb FFEE #2467 757 (LENDIAN = 0) , AZRZEIA S FIFO I 7E #o: o 58 B A2 1)
¥: M CRCFUL & 18, iEHIRA R B 4dE 5\ CRCDAT #ifias; WRENHHdE, I

SERTA AL (B FIFO Jy2s H CRC BAL 51 2 N2 ) i, m] LU FIFO %5 % (DWIDTH<4:0>

1), MiAEE S S ERD CRC 45 R Hik.

TR SN 8 ArakE /N, FIFO B{ERRHR'S CRCDAT 291728 MR =19 I 318 1 (Db 2045 T 5

CRCDAT Z 74115 m) o« 75N FIFO B/ nR & 1 MF.

Flan, iR DWIDTH<4:0> {58 5, 4 %dE %6 N DWIDTH<4:0> + 1 (Rl 6) . #diE LA

W RBN; 2 FAE IR EA . $di79 5 N\ CRCDAT # 74 )6, VWORD<4:0> {1

(CRCCON<12:8>) &K 1.

P T 5 v B it 8 fr, H/NT & 16 £, FIFO K {E4FIk'S CRCDAT #7 17 42 HIfik 16 £ i

B3 1 CLAUE X CRCDAT F 785 89 16 AL Il o K 2 A4 FH & B 7 . VWORD<4:0>

A MEAERRK 'S CRCDAT 1728 08 1.

EHHRSEE KT 16 Aiit, X CRCDAT %7 8T & B E/E# & VWORD<4:0> {7 #3% 1.

2 AT B v B A

DS60001336C_CN #f 60-10 7T © 2018 Microchip Technology Inc.



% 60 E 32 A mIETEI TURKE (CRC)

60.5.4 CRC B|%#:1

60.5.4.1 FIFO 3| CRC #1352

EHM FIFO 3| CRC BigEm X iEfs), %40 CRCGO {7 (CRCCON<4>) & 1.
CRCGO =1 H VWORD<4:0> [JfE KT 0 i}, AT MBI i X T IEG i N\ CRC B
1512, %+ LENDIAN =0, s\ MSb FFiaF47, %F+ LENDIAN =1, 5 LSb Faafhr.
B CRCFUL fstarE 1, N{E VWORDxX f7#i% 1 i, B2#iEZ. X4 FIFO AL &M B A 2%
X, VWORD<4:0> &bl 1. BHATRA &S EH T8 A, HE VWORD<4:0> A48 K2
Uti), CRCMPT i &8 1, #8/) FIFO A%, WHRTE CRC i H K CRCGO {7k, Ml CRC
A5 iz 1kt 5, HP CRCGO fiH 1.
N AR ] LLEE RS AL AR IEAE AT IS 1A FIFO 5 AN$dE. MiZxt CRCFUL {7k 7M. mE
CRCFUL fii A& E 1, WAILAW FIFO 5 N5 —A¢. 5N CRCDAT Hfidsja bai& g b —4
&4 FE 1A B HL VWORD<4:0> 47 [ 2Ud .
4 VWORD<4:0> firi% %t % T DWIDTH<4:0> {7 it & [ K fEI, CRCFUL fi4x® 1. 4
VWORD<4:0> i 45 )y &k}, CRCMPT fiie & 1., 240N O}, FIFO£i%%, H VWORD<4:0>
{14V B v 00000,

60.5.4.2  BAEAEAL 1B B B

FIFO H I 12 I AL Z P X o BFFURK SR 7 FIFO AL ZMIX, TE 2 ANFh )
BRI SR IE ST AL X P I EERFE N CRC A7 5188, BUM R W FE A 2 [X 52 4% A CRC
5%, T2 (DWIDTH<4:0> + 1) AW E M. Flin, 3 DWIDTH<4:0> =5, WK
FEN 6L (DWIDTH<4:0> + 1), H% 6 MNEMRI TS AL, FEXMHELT, NaBH—4
FAT) 6 A1 WAFNNIE 2 615 “HE7 br. FRE, T 12 2 miik, BAIREANER
4.

60.5.4.3 CRC #¥Jt41E

T CRCWDAT Zif7#x i il CRC #4751 % . fEITIRTHHE 2 AT, 7 LA 2 A7 8 235 NP 75 1) CRC
VA .. I KRR EGR T MOD 7 (CRCCON<2>) Rk AR ERL K .

MK (MOD=1) &1, CRC #¥JiA{H L4 EiEkR.

EAZRE (MOD =0) #, CRC #linE Wi HIEEEERA . IEEEVIIRE R CRC i1 HKT
P B CRC WIUREMAE. Flan, BN HFEF 4 H CRC-32 £1i 0x04C11DB7, HWAZIM
CRC H #4148 OXFFFFFFFF FRUG1HEL, ABA M ZI7E CRCWDAT 271745 H 285 N JE B 4%
Ox46AF6449 (It 3AF H Bl 0x46AF6449 ] CRC & OXFFFFFFFF) . 1§/ CRCWDAT %17 28¥%
EEBEWIRES NI, CRC B (PLEN<4:0> + 1) MM B2 ok Hs%
WO EBAIGRE .

| VE: 17 CROWDAT 7 755 N B4 | S0 E b . |

HH, CRC IHEARHKE MM R IYIAEEIT 4G . XL, EERIRE R AER e —k, AR5
I DAAE B FH R e ARG o e 5 SO &

| ¥ 01 CRC 3k ELEEMIA O |

w
N
%E?
a
Rk
i
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PIC32 R%Z%FM

%1 60-1 g5 th T — A FAT MR, AR AT W ELIRAI A (E SR IE E A AR E
#l 60-1:  HHEIFHBVMERN KRR

unsi gned l ong Cal cul at eNonDi r ect Seed(

unsi gned | ong seed, /1 direct CRCinitial value
unsi gned | ong pol ynoni al , /1 pol ynom al

unsi gned char pol ynoni al Or der) /1 pol ynom al order

{

unsi gned char | sb;

unsi gned char i;

unsi gned | ong msbmask;

nsbmask = ((unsigned | ong) 1) <<(pol ynom al Order-1);
for (i=0; i<polynom alOrder; i++) {

Isb = seed & 1;

if (1sb) seed ~= polynon al;

seed >>= 1;

if (1sb) seed | = nsbmask;
}

return seed; /1 return the non-direct CRCinitial value

}

CRC Mg mT F TR AE HEWIURE . it

{fifk CRC #ilt (ON=1) FM#fr (CRCGO=1).

B2 IAE AR L AL,

SEEREAL 1 22 A AT -

& CRCXOR #7845 AN ILEE R,

BHIETEE ML HAKE (DWIDTH<4:0> fil PLEN<4:0> fi7) WENZHRM (KD .
G T BTG E AT .

7E CRCWDAT 24748 5 N R AIHT4G1E -

BT RHE S N CRCDAT 274788 H- 2545 2 ANMERH 80 F 1, LU HEE N FIFO B2 NFE 1125
X, SR (PLEN<4:0> + 1) MM BT, DU R,

B, W LUERR CRC HlbTiE#Ef7 (CRCISEL = 00, PAESERUMEE AL X IRE AL
G, &R CRC Hiitrd, 7 CRCDAT #fEasH 5 NG, H%#H% CRC
WikrEE 1.

9. M CRCWDAT %17 s i3 B .

10. RIS RINIT; X 3R A M AE EEYIIGME -

© N TN R

DS60001336C_CN #f 60-12 7T © 2018 Microchip Technology Inc.



% 60 E 32 A mIETEI TURKE (CRC)

%1 60-2 25 i 7 — M LB RE A T5

NS EBEANEAE IO, AR g AT ) CRC AT N TR Fe b, A I SRR E
FAE IR 1Z(H B B 2] CRCWDAT Zrfras . fEXFEHL T, CRC EHEAIIGIEKZ — > HhiE CRC

g5 RTEIUE .
Bl 60-2: THEAFEEYIME (MODfr=0)
unsi gned | ong Cal cul at eNonDi r ect Seed(unsi gned | ong seed, // direct CRC initial value
unsi gned | ong pol ynomi al , /1 pol ynomi al
unsi gned char pol ynoni al Or der) /1 polynomal order (valid values
// are 8, 16, 32 bits)
{
CRCCON = 0;
CRCCONbits. ON = 1; /'l enable CRC
CRCCONbi ts. CRCI SEL = 0; /1 interrupt when all shifts are done
CRCCONbi t s. DW DTH = pol ynoni al Or der - 1; // data width
CRCCONbi ts. PLEN = pol ynoni al Or der - 1; /1 polynom al |ength
CRCCONbi ts. CRCGO = 1, /] start CRC cal cul ation
pol ynom al >>= 1; /1 shift the polynom al right
pol ynom al = ReverseBit Order(pol ynom al, polynonial Oder); // reverse bits order of the
/1 pol ynom al
CRCXOR = pol ynomi al ; /'l set the reversed pol ynom al
seed = ReverseBitOrder(seed, polynom al Oder); /] reverse bits order of seed val ue
CRCWDAT = seed; /'l set seed val ue
| FSOCLR = _I FSO_CRCI F_MASK; // clear interrupt flag
swi t ch(pol ynom al O der) // 1oad dummy data to shift out
/'l seed result
{
case 8:
*((unsi gned char*) &CRCDAT) = O0; /1 1 oad byte
whi | e(! 1 FSObi ts. CRCI F) ; /1 wait until shifts are done
seed = CRCWDAT&OXOFFFF; /1 read reversed seed
case 16:
*((unsi gned short*)&CRCDAT) = O0; /1 1oad short
whil e(!1 FSObits. CRCI F); // wait until shifts are done
seed = CRCWDAT&Ox00FFFF; /1 read reversed seed
br eak;
case 32:
/1 load |ong
CRCDAT = 0;
whi [ e(! 1 FSObi ts. CRCI F) ; /1 wait for shifts are done
seed = CROWDAT; /'l read reversed seed
br eak;
defaul t:
}
seed = ReverseBit O der(seed, polynom al Oder); // reverse the bit order to get
/1 the non-direct seed
return seed; /] return non-direct CRCinitial value
}

w
N
%E?
a
Rk
i

© 2018 Microchip Technology Inc. DS60001336C_CN % 60-13 71



PIC32 R%Z%FM

] 60-2: HHEIEHEVIIRERERF (MOD4AL=0) (4

/1 WHERE THE FUNCTI ON TO REVERSE THE BI T ORDER CAN BE

unsi gned | ong ReverseBitOrder(unsigned | ong data,
unsi gned char number OF Bi t s)

{
unsigned long maskin = 0;
unsi gned | ong maskout = O;
unsigned long result = 0;
unsi gned char i;
swi tch(nunber 0 Bi ts)
{
case 8:
maski n = 0x80;
maskout = 0x01;
br eak;
case 16:
maski n = 0x8000;
maskout = 0x0001;
br eak;
case 32:
maski n = 0x80000000;
maskout = 0x00000001;
br eak;
defaul t:
}
for(i=0; i<nunberOBits; i++)
{
i f (dat a&maski n){
result | = maskout;
}
maskin >>= 1;
maskout <<= 1;
}
return result;
}

/1 input data
/1 width of the input data,
/1 valid values are 8,16,32 bits

DS60001336C_CN % 60-14 11
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% 60 E 32 A mIETEI TURKE (CRC)

60.5.4.4 CRC 4%

CRC 4 L5 RIRHEBUR Y T AL B AR

ER/ERR (MOD = 1) 1, W% CRC FIFO 2 X F1 i fr A B4 L Ab B, T 7F CRCWDAT
AP PAEL R, FERZ A A R s E

EAEGHK (MOD=0) 11, CRCHIRFEE (PLEN<4:0> + 1) MEAMAIAM AT 4f & 35k 52 ik
THE. AAE ORISR IR, AU ST 2 0 (KD MR EEERE N CRCDAT %47
25, SEEAL)E, LA CRCWDAT ZFf7 a5l &) CRC 455 (CRCWDAT #F/7asiefit
Xt CRC B T 7 A I E BV »

#f3 CRC £5% )5, MiZK CRC JEHZWILEMHERN SN CRCWDAT #475%, LUEM: [ B2 61
XN TE BRI AL v X, DAME S S i 5.

60.5.5  HikTERiE

LA LLEE PR S 4 R = A rb i, ATHH A B E . W% CRCISEL A 1, 7£ VWORD<4:0> fi7ft)
fEM 124 0 B~ AR i, % CRCISEL A 0, 7£ FIFO 7 H5E NS AL G2 X IR A7 B
e, fE CRC BEHan] UH A A Rl (B OV HCSE R o X T i stk R 3R
FIFO A=, NITCiEERRFRibrE. R EEHIES N FIFO J5, MiZiEBRFBikrd.,

KT R Al R L e R R B E 2 HAER, B3I (PIC32 24IB%FM) FrFEsE “
¥r” (DS60001108) .
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60.6

CRC #H R F

ERTEEF, WTEEETNFWHTHML, CRC B—FAFEMAIRREIGHZ. EitfHz
J, BRI SCR R, HAEIRA . BUeae 20l F I BRSO EAR SR A, B
IO UF B e B

60.6.1 7tk

32 AL AT gwFE CRC #iHn] L & Mo MSb 55 i LSb, S MSb A& — i 4T FIsL BT
A, XMODEM sk 7T X F . CRC iHHIEH HA—FE (CCITT ¥l , KA IXF
FrE0, LSh Jefs . g FTA TR T AR A E ], (B AT DL AR Eese Bl £ Ff CRC
FE=o

2K EML IR E SRR T NH . &M, FHMEZIRKE AN 5. 7. 8.

10. 12. 16 132, DUNETUH] T CRC tHE M@ Pt fE. FI7 Al DLk GE /& 75 /5 ZEAE R 3L
WA R INF UL MRS, Ay BLk g Fe 702 75 2 M I E T -

60.6.2  HRIEE{E
ff AT L B[ CRC 1T 5 :
1. ¥ ONE 1 LAfFgEA,
2. L B A BT R R
a) fiifll CRCXOR #1748, LAK PLEN<4:0> [ 4mfE AT £ miak.
b) 1/ DWIDTH<4:0> Fl LENDIAN {o /it & $c4fs 5e B AR A 5 1
3. ¥ CRCGO & 1 Llazhits.
4. {f CRCWDAT HfresH i CRCVIA{HE 1, W% 60.5.4.3 7 “CRC #I3H{E” ik,
5. AERAAHEANEE SN CRCDAT FEal A BIEE N FIFO (T —REHER N
CRCFUL A b2 0) .
6. “EfrEFEE FIFO A% (CRCMPT g 1) .
7. WHEUCRC 4%, W% 60.5.4.4% “CRCHR” Tk,
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% 60 E 32 A mIETEI TURKE (CRC)

60.6.3 EAAEH N CRC B FHREI

X RALHT T s, B 60-3 24 60-12 4t T A ARAE K Z I, B, %
KEJ7 1A AT CRC 51 A i R AR

] 60-3: CRC-SMBus (BE% 32 fifiE. KE$HH MOD fif = 1 [ 8 LT

/1 This macro is used to swap bytes for big endian
#define Swap(x) __extension__({ \
unsigned long __x = (x), __v; \
_asm_  ("wsbh 99, %;\n\t" \
"rotr 99, 16" \
"=d" (__v) \
dt ()i

/1 ASCI| bytes "12345678"

vol atile wunsigned char _ attribute_ ((aligned(4))) message[] ={'1,'2",'3,"4,'5",'6","'7",'8'"};
vol atil e unsigned char crcResult CRCSMBUS = O0;

int main (void)

{

unsi gned |ong* pointer;

unsi gned short |ength;

unsigned 1ong data;

/1 standard CRC- SMBUS

#define  CRCSMBUS_POLYNOM AL ((unsigned | ong) 0x00000007)
#define  CRCSMBUS_SEED VALUE ( (unsigned | ong)0x00000000) [/ direct initial value

CRCCON = 0;

CRCCONbi ts. MOD = 1; /] alternate node

CRCCONbi ts. ON = 1; /1 enable CRC

CRCCONbi ts. LENDI AN = 0; /1 big endian

CRCCONbi ts. CRCI SEL = 0; /1 interrupt when all shifts are done
CRCCONbi ts. DW DTH = 32-1; /1 32-bit data width

CRCCONbi ts. PLEN = 8-1; /1 8-bit polynom al order

CRCXOR = CRCSMBUS_POLYNOM AL; /1 set polynom al

CRCWDAT = CRCSMBUS_SEED VALUE; /1 set initial value

CRCCONbi ts. CRCGO = 1; /] start CRC calcul ation

poi nter = (unsigned | ong*)nessage;
| ength = sizeof (message)/ si zeof (unsi gned | ong);

whi | e(1)
{

whi | e( CRCCONbi t s. CRCFUL) ; /1l wait if FIFOis full

data = *poi nt er ++; /1 load fromlittle endi an

data = Swap(data); /'l swap bytes for big endian

I engt h--;

if(length == 0)

{

br eak;

}

CRCDAT = dat a; /1 32-bit word access to FIFO
}
CRCCONbi t s. CRCGO = 0; /'l suspend CRC cal cul ation
| FSOCLR = _I FSO_CRCI F_MASK; /1 clear the interrupt flag
CRCDAT = dat a; /1l wite last data into FIFO
CRCCONbi t s. CRCQO = 1; /1 resune CRC cal cul ation
whi |l e(!'l FSObits. CRCI F); /1 wait until shifts are done
crcResul t CRCSMBUS = (unsi gned char) CRCWDAT&O0xO0Of f ; /1 get CRC result (must be OxC7)
while(1);
return 1;

© 2018 Microchip Technology Inc. DS60001336C_CN 2 60-17 71
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5 60-4:

CRC-SMBus (A% 32 fr¥dE. /MNESH MOD £z = 0 # 8 2D

/1 This macro is used to swap bytes for big endian
#define Swap(x) __extension__ ({ \
unsigned long __ x = (x), __v; \
_asm_ ("wsbh %9,9%;\n\t" \
"rotr 9%, 16" \
"=d" (__v) \
ndt(_x)); N
v, \

)

/1 ASCl |
vol atile
vol atile
int

{
unsi gned
unsi gned
unsi gned

bytes "12345678"

unsi gned char crcResul t CRCSMBUS = 0;
mai n (void)

| ong* pointer;
short |ength;
| ong data;

/'l standard CRC- SMBUS

#define  CRCSMBUS_PCLYNOM AL ((unsigned | ong) 0x00000007)
#define  CRCSMBUS_SEED VALUE ((unsigned | ong)0x00000000)
CRCCON = 0;

CRCCONbi ts. MOD = 0;
CRCCONbi ts. ON = 1;

CRCCONbi t s. LENDI AN
CRCCONbi t s. CRCI SEL
CRCCONbi ts. DWDTH = 3
CRCCONbi t s. PLEN = 8-1;

CRCXOR = CRCSMBUS_POLYNOM AL;

CRCWDAT = CRCSMBUS_SEED VALUE;

CRCCONbi t s. CRCGO = 1;

poi nter = (unsigned | ong*) message;

| ength = sizeof (message)/ si zeof (unsi gned | ong);
whi | e(1)

{

0
0;
2.

1

whi | e( CRCCONbi t s. CRCFUL) ;
data = *poi nter++;

data = Swap(data);

| ength--;

if(length == 0)

br eak;
}
CRCDAT = dat a;
}

CRCCONbi ts. CRCQO = 0;

| FSOCLR = _| FSO_CRCI F_MASK;
CRCDAT = dat a;

CRCCONbi ts. CRCQO = 1;

whi | e(!' | FSObi ts. CRCI F);
CRCCONbi t s. DW DTH = 8-1;
CRCCONbi t s. CRCGO = 0;

| FSOCLR = _| FSO_CRCI F_MASK;
*((unsi gned char*) & RCDAT) = 0;
CRCCONbi ts. CRCQO = 1;

whi |l e(! I FSObits. CRCI F);
crcResul t CRCSMBUS = (unsigned char) CRCWDAT&0xO00f f;

while(1);
return 1;

unsi gned char __attribute__((aligned(4))) nessage[]

Il

={"1,'2,'3,'4,'5,'6,'7,'8}:

non-direct initial value of zero

| egacy node
enabl e CRC

bi g endi an
interrupt when all
32-bit data width
8-bit pol ynom a
set pol ynoni al

set initial value
start CRC cal cul ation

shifts are done

order

wait if FIFOis full
load fromlittle endian
swap bytes for big endian

32-bit word access to FI FO

suspend CRC cal cul ation

clear the interrupt flag
wite last data into FIFO
resume CRC cal cul ation

wait until shifts are done
switch data width to pol ynoni al
suspend CRC cal cul ation

clear the interrupt flag
8-bit dummy data to shift out the CRC result
resune CRC cal cul ation

wait until shifts are done

get CRC result (must be 0xC7)

length 8-bit

DS60001336C_CN 2 60-18 71
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% 60 E 32 A mIETEI TURKE (CRC)

$] 60-5: CRC-16 (BA 32 £\, NE¥H MOD fir = 1 #] 16 %)

/1 ASCI| bytes "87654321"

vol atile unsigned short nmessage[] = {0x3738, 0x3536, 0x3334, 0x3132};
vol atil e unsigned short crcResul t CRC16 = O;

i nt mai n (void)

{

unsi gned short* pointer;

unsi gned short |ength;

unsi gned short data;

/'l standard CRC- 16

#define CRCL6_PCLYNOM AL ((unsigned | ong) 0x00008005)

#define CRCL6_SEED VALUE ((unsigned | ong) 0x00000000) /1 direct initial value
CRCCON = 0;
CRCCONbi ts. MOD = 1; // alternate node
CRCCONbi ts. ON = 1; /'l enable CRC
CRCCONbi ts. CRCI SEL = 0; /1 interrupt when all shifts are done
CRCCONbi ts. LENDI AN = 1; /1 little endian
CRCCONbi ts. DW DTH = 16-1; // 16-bit data width
CRCCONbi ts. PLEN = 16-1; /1 16-bit pol ynom al order
CRCXOR = CRC16_POLYNOM AL; /1 set pol ynom al
CRCWDAT = CRC16_SEED VALUE; I/ set initial value
CRCCONbi t s. CRCGO = 1; /1 start CRC cal cul ation

poi nter = (unsigned short*)message;
I ength = sizeof (message)/si zeof (unsi gned short);

whi | e(1)
{

whi | e( CRCCONbi t s. CRCFUL) ; /[l wait if FIFOis full

data = *pointer++; // 1oad data

| engt h- -;

if(length == 0)

{

br eak;

}

*((unsigned short*) & RCDAT) = dat a; // 16-bit word access to FIFO
}
CRCCONbi t s. CRCGO = 0; /1 suspend CRC cal cul ati on
| FSOCLR = _| FSO_CRCI F_MASK; /1 clear the interrupt flag
*((unsigned short*)&CRCDAT) = dat a; /1 wite last data into FIFO
CRCCONbi ts. CRCGO = 1, /1 resune CRC cal cul ation
whi | e(!'I FSObits. CRCI F); /1 wait until shifts are done
crcResul t CRC16 = (unsigned short) CRCWDAT; /1 get CRC result (rmust be OxE716)
while(1);
return 1;
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5] 60-6:

CRC-16 (Af 16 L WA, MESH MOD 47 = 0 {1 16 frEdE)

int

{

#def i ne
#defi ne

/1 ASCI| bytes "87654321"
vol atile unsigned short nessage[] = {0x3738, 0x3536, 0x3334, 0x3132};
vol atile unsigned short crcResul t CRC16 = O;

mai n (void)

unsi gned short* pointer;
unsi gned short
unsi gned short data;

| engt h;

/1 standard CRC 16

CROOON = 0;
CROCONDi t's. MOD = 0;
CROCONbi ts. ON = 1;
CROCONDi ts. CRCI SEL = 0;
CROCONbi ts. LENDI AN = 1;
CROCONDi t's. DWDTH = 16- 1;
CROCONDi ts. PLEN = 16-1;
CRCXCR = CRC16_POLYNOM AL;
CROWDAT = CRCL6_SEED VALUE;
CROCONDi ts. CROGO = 1;

poi nter = (unsigned short*)nessage;

I ength = sizeof (message)/ si zeof (unsi gned short);

whil e(l ength--)

{

whi | e( CRCCONbi ts. CRCFUL) ;

data = *poi nter++;

*((unsigned short*) &CRCDAT) = dat a;
}

whi | e( CRCCONbi t s. CRCFUL) ;

CRCCONbi t s. CRCGO = 0;

I FSOCLR = _I FSO_CRCI F_MASK;

*((unsigned short*)&RCDAT) = 0;

CRCCONbi t s. CRCGO = 1;

whi | e(!I FSObi ts. CRCI F);

crcResul t CRC16 = (unsigned short) CRCWDAT;

while(l1);
return 1;

CRC16_POLYNOM AL ((unsi gned | ong) 0x00008005)
CRC16_SEED VALUE ((unsigned | ong) 0x00000000)

/1

non-direct initial value of zero

| egacy node

enabl e CRC

interrupt when all shifts are done
little endian

16-bit data width

16-bit pol ynom al order

set pol ynoni al

set initial value

start CRC cal cul ation

wait if FIFOis full
| oad data
16-bit word access to FIFO

wait if FIFOis full

suspend CRC cal cul ation

clear the interrupt flag

16-bit dummy data to shift out CRC result
resume CRC cal cul ation

wait until shifts are done

get CRC result (nust be OxE716)

DS60001336C_CN 2 60-20 71
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% 60 E 32 A mIETEI TURKE (CRC)

] 60-7: CRC-CCITT (B 16 fr¥ig. KEFH MOD A1 =1 £ 16 frEZHR)

/] This macro is used to swap bytes for big endian
#define Swap(x) __extension__({ \

unsigned long _ x = (x), __v; \
_asm_ ("wsbh 99,9%;\n\t" \
"=d" (__v) \
"t (X))
v\
b

/1 ASCI| bytes "87654321"

vol atil e unsigned short nessage[] = {0x3738, 0x3536, 0x3334, 0x3132};
vol atil e unsigned short crcResult CRCCCITT = O;

i nt mai n (void)

{

unsi gned short* pointer;

unsi gned short |ength;

unsi gned short data;

/1 standard CRC-CCI TT

#define CRCOCI TT_POLYNOM AL ((unsigned | ong) 0x00001021)

#define CROCCI TT_SEED VALUE ((unsigned | ong) 0xO000FFFF) // direct initial value
CRCCON = 0;
CRCCONbi ts. MOD = 1; // alternate node
CRCCONbi ts. ON = 1; /'l enable CRC
CRCCONbi t's. CRCI SEL = 0; /'l interrupt when all shifts are done
CRCCONbi t s. LENDI AN = 0; /1 big endian
CRCCONbi ts. DW DTH = 16- 1; /1 16-bit data width
CRCCONbi ts. PLEN = 16-1; /1 16-bit polynom al order
CRCXOR = CRCCCI TT_PCOLYNOM AL; /'l set polynom al
CRCWDAT = CRCCCI TT_SEED VALUE; I/ set initial value
CRCCONbi t s. CRCGO = 1; /1 start CRC cal cul ation

poi nter = (unsigned short*)nessage;
I ength = sizeof (message)/ si zeof (unsi gned short);

whi | e(1)
{

whi | e( CRCCONbi t s. CRCFUL) ; Il wait if FIFOis full

data = *pointer++; // load data

data = Swap(data); /1 swap bytes for big endian

| engt h--;

if(length == 0)

{

br eak;

}

*((unsi gned short*) & RCDAT) = dat a; /1 16-bit word access to FIFO
}
CRCCONbi t s. CRCGO = 0; /'l suspend CRC cal cul ation
| FSOCLR = _I FSO_CRCl F_MASK; I/l clear the interrupt flag
*((unsigned short*)&RCDAT) = data; // wite last data into FIFO
CRCCONbi t s. CRCCO = 1; /1 resume CRC cal cul ation
whil e(! 1 FSObits. CRCIF); // wait until shifts are done
crcResul t CRCCCI TT = (unsi gned short) CRCWDAT; // get CRC result (nust be 0x9B4D)
while(1);
return 1
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£5] 60-8:

CRC-CCITT (AF 16 fi¥idE. KE$H MOD £ =0 K 16 pr 2 TA)

// This macro is used to swap bytes for big endian
#define Swap(x) __extension_ ({ \
unsigned long _ x = (x), _v; \
_asm_  ("wsbh 99,%;\n\t" \

"=d" (_wv) \

mdt (%)) N
_vi\
)
/1 ASCl| bytes "87654321"
vol atil e unsigned short nessage]]
vol atil e unsigned short crcResul t CRCCATT = 0;
int mai n (voi d)
{
unsi gned
unsi gned
unsi gned

short* pointer;
short length
short data;

// standard CRC-CCOTT

#define CRCCCI TT_POLYNOM AL ((unsi gned | ong) 0x00001021)
#define CRCCCI TT_SEED VALUE ((unsigned | ong) 0x000084CF)
CRCCON = 0;

CRCCONbi ts. MOD = 0;
CRCCONbi ts. ON = 1;
CRCCONbi ts. CRCISEL = 0
CRCCONbi ts. LENDIAN = 0O
CRCCONbi ts. DWDTH = 16-1
CRCCONbi ts. PLEN = 16-1

CRCXOR = CRCCCI TT_POLYNOM AL;
CRCWDAT = CRCCCI TT_SEED VALLUE;
CRCCONbi ts. CRCRO = 1;

poi nter = (unsigned short*)nessage
I ength = sizeof (message)/ si zeof (unsi gned short);
whi | e(l ength--)

{

whi | e( CRCCONbi t s. CRCFUL) ;

data = *pointer++

data = Swap(dat a)

*((unsi gned short*)&RCDAT) = data
}

whi | e( CRCCONbi t's. CRCFUL) ;

CRCCONbits. CRCRO = 0

| FSOCLR = _| FSO_CRCl F_MASK;

*((unsigned short*)&RCDAT) = 0
CRCCONbi t s. CRCX0 = 0;

whi | e(!'l FSObi ts. CRCI F)

crcResul t CRCCC TT = (unsi gned short) CROWDAT;

while(1);
return 1;

= {0x3738, 0x3536, 0x3334, 0x3132};

/1

/1
/1
/1
/1
/1
/1
/1
/1

/1
/1
/1

/1
/1
11
/1
/1
/1

non-direct initial value of OxFFFF
| egacy node

enabl e CRC

interrupt when all shifts are done
bi g endi an

16-bit data width
16-bit pol ynom a
set pol ynoni a

set initial value
start CRC cal cul ation

or der

wait if FIFOis ful

| oad data

swap bytes for big endian
16-bit word access to FIFO

wait if FIFOis ful

suspend CRC cal cul ation

clear the interrupt flag

16-bit dummy data to shift out CRC result
resune CRC cal cul ation

wait until shifts are done

get CRC result (nust be 0x9B4D)
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#160-9: CRC-32 (A% 32 fr#idE. AEHH MOD 47 = 1 ) 32 fr 2 W=D

/1 ASCI| bytes "12345678"

vol atil e unsigned char __attribute_ ((aligned(4))) nessage[] ={'1,'2",'3,'4",'5','6','7",'8'};
/1 function to reverse the bit order (OPTIONAL)

unsi gned | ong ReverseBit Order(unsigned | ong data);

vol atil e unsigned int crcResultCRC32 = O;

int mai n(voi d)

{

unsi gned | ong* pointer;

unsi gned short |ength;

/1 standard CRC- 32

#define CRC32_POLYNOM AL ((unsigned | ong)0x04C11DB7)
#define CRC32_SEED VALUE ((unsigned | ong) OXFFFFFFFF) /1 direct initial value

CRCCON = 0;

CRCCONbi ts. MOD = 1; /1 alternate node

CRCCONbi ts. ON = 1; /'l enable CRC

CRCCONbi t's. CRCI SEL = 0; /1 interrupt when all shifts are done
CRCCONbi ts. LENDI AN = 1; /1 little endian

CRCCONbi ts. DW DTH = 32-1; /1 32-bit data width

CRCCONbi ts. PLEN = 32-1; /1 32-bit polynom al order

CRCXOR = CRC32_POLYNOM AL; /1 set polynom al

CRCWDAT = CRC32_SEED VALUE; /1 set initial value

CRCCONbi t s. CRCQO = 1; /1l start CRC cal cul ation

poi nter = (unsigned | ong*)nmessage;
| ength = sizeof (message)/ si zeof (unsi gned | ong);

whi | e(1)
{

whi | e( CRCCONbi t s. CRCFUL) ; /1l wait if FIFOis full

| engt h--;

if(length == 0)

{

br eak;

}

CRCDAT = *poi nt er ++; /1 32-bit word access to FIFO
}
CRCCONbi t's. CRCGO = 0; /1 suspend CRC cal cul ation
| FSOCLR = _I FSO_CRCI F_MASK; /Il clear the interrupt flag
CRCDAT = *poi nter; /! wite last data into FIFO
CRCCONbi t s. CRCGO = 1; /1 resune CRC cal cul ation
whi | e(! 1 FSObi ts. CRCI F) ; /1 wait until shifts are done
crcResul t CRC32 = CRCWDAT; /1 get the final CRC result

/1 OPTIONAL reverse CRC value bit order and invert (nust be Ox9AEODAAF)
crcResul t CRC32 = ~ReverseBit Order (crcResul t CRC32);

while(l);

return 1;
}
unsi gned | ong ReverseBit Order (unsigned | ong data)
{

unsi gned | ong maski n;
unsi gned | ong maskout ;
unsigned long result = O;
unsi gned char i;
maski n = 0x80000000;
maskout = 0x00000001;
for(i=0; i<32; i++)

{

i f (dat a&maski n){
result | = naskout;

}
maskin >>= 1;
maskout <<= 1;

}

return resul t;

}
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5] 60-10: CRC-32 (BF 32 fir#iE. /ME¥H MOD £z = 0 i 32 B HR)

/1 ASCI| bytes "12345678"

// function to reverse the bit order (OPTIONAL)
unsi gned | ong ReverseBit O der(unsigned | ong data);
vol atil e unsigned int crcResultCRC32 = O;

i nt mai n(voi d)

{
unsi gned |ong* pointer;
unsi gned short |ength;

/] standard CRC 32

#define CRC32_PCOLYNOM AL ((unsigned | ong) 0x04C11DB7)
#define CRC32_SEED VALUE ((unsigned | ong) 0x46AF6449)
CRCCON = 0;

CRCCONbi ts. MOD = 1;
CRCCONbi ts. ON = 1;

CRCCONbi ts. CRCI SEL = 0;
CRCCONbi ts. LENDI AN = 1;
CRCCONbi ts. DWDTH = 32-1;
CRCCONbi ts. PLEN = 32-1;
CRCXOR = CRC32_POLYNOM AL;
CRCWDAT = CRC32_SEED VALUE;
CRCCONbi t s. CRCQO = 1;

poi nter = (unsigned | ong*)nessage;
| ength = sizeof (message)/ si zeof (unsi gned
whi | e(l engt h--)

long);

whi | e( CRCCONbi t s. CRCFUL) ;
CRCDAT = *poi nt er ++;
}
whi | e( CRCCONbi t s. CRCFUL) ;
CRCCONbi t s. CRCGO = 0;
| FSOCLR = _| FSO_CRCl F_MASK;
CRCDAT = 0;
CRCCONbi t s. CRCGO = 1;
whi | e(!' 1 FSObits. CRCI F);
crcResul t CRC32 = CRCWDAT;

while(1);
return 1;

}

unsi gned | ong

{

Rever seBi t Order (unsi gned | ong data)

unsi gned | ong maski n;
unsi gned | ong maskout;
unsigned long result = O;

unsi gned char i;
maski n = 0x80000000;

maskout = 0x00000001;
for(i=0; i<32; i++)
{
i f(dat a&maskin){
result | = nmaskout;
}

maskin >>= 1;
maskout <<= 1;

return result;

vol atile unsigned char __attribute_ ((aligned(4))) message[]

/1 OPTIONAL reverse CRC value bit order and invert (nust be Ox9AEODAAF)
crcResul t CRC32 = ~ReverseBit O der (crcResul t CRC32) ;

={'1,'2,'3,'4,'5 "6 ,'T","8};

non-direct initial value of OxFFFFFFFF

al ternate node
enabl e CRC
interrupt when all
little endian
32-bit data width
32-bit pol ynoni al
set pol ynom al

set initial value
start CRC cal cul ation

shifts are done

or der

wait if FIFOis full
32-bit word access to FIFO

wait if FIFOis full

suspend CRC cal cul ati on

clear the interrupt flag

32-bit dunmy data to shift out the CRC result
resume CRC cal cul ation

wait until shifts are done

get the final CRC result
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% 60 E 32 A mIETEI TURKE (CRC)

Bl 60-11: FIEFEYIHR (32 L2 W, HEHE MOD 47 = 1)

/1 ASCI| bytes "12345678"

vol atil e unsigned | ong nessagel[] = {0x34333231, 0x38373635};
/] ASCI| bytes "123"

vol atil e unsigned char nessage?2[] = {'1', , '3 )
vol atile unsigned | ong crcResul t CRC32 = O

i nt mai n( voi d)

{

unsi gned char* pointers8;

unsi gned | ong* pointer32;

unsi gned short |ength;

#define CRC32_PCLYNOM AL ((unsigned | ong) 0x04C11DB7)

#define CRC32_SEED VALUE ((unsigned | ong) OxFFFFFFFF) // direct initial value

CRCCON = 0;

CRCCONbi ts. MDD = 1; /1 alternate node

CRCCONbi ts. ON = 1; /'l enable CRC

CRCCONbi ts. CRCI SEL = 0; I/ interrupt when all shifts are done
CRCCONbi ts. LENDI AN = 1 /1 little endian

CRCCONbi ts. DW DTH = 32-1; /1 32-bit data width

CRCCONbi ts. PLEN = 32-1; /1 32-bit polynonm al order

CRCXOR = CRC32_POLYNOM AL; /'l set polynom al

CRCOWDAT = CRC32_SEED VALUE; // set initial value

CRCCONbi ts. CRCXO = 1; /1 start CRC cal cul ation

poi nter32 = (unsigned | ong*)nessagel;
| ength = sizeof (nessagel)/si zeof (unsi gned | ong);

whi | e(1)
{

whi | e( CRCCONbi t s. CRCFUL) ; Il wait if FIFOis full

I engt h--;

if(length == 0)

{

br eak;

}

CRCDAT = *poi nt er 32++; /1 32-bit word access to FIFO
}
CRCCONbi t s. CRCQO = 0; /'l suspend CRC cal cul ation
| FSOCLR = _I FSO_CRCI F_MASK; |/l clear the interrupt flag
CRCDAT = *poi nt er 32; // wite last 32-bit data into FIFO
CRCCONbi ts. CRCXO = 1; /1 resume CRC cal cul ation
whil e(!'l FSObits. CRCIF); // wait until shifts are done
CRCCONbi ts. DWDTH = 8-1; I/ switch the data width to 8-bit
poi nter8 = (unsi gned char*)nessage2; // calculate CRC

I ength = sizeof (message?2)/ si zeof (unsi gned char);
whi | e(l engt h--)

{
whi | e( CRCCONbi t s. CRCFUL) ; Il wait if FIFOis full
| engt h--;
if(length == 0)
{
br eak;
}
*((unsi gned char*) & RCDAT) = *poi nt er 8++; /'l byte access to FIFO
}
CRCCONbi t s. CRCQO = 0; /'l suspend CRC cal cul ation
| FSOCLR = _I FSO_CRCl F_MASK; // clear the interrupt flag
*((unsigned char*) &RCDAT) = *pointer8; // wite last 8-bit data into FIFO
CRCCONbi ts. CRCEO = 1; /1 resume CRC cal cul ation
whil e(!l FSObits. CRCIF); // wait until shifts are done
crcResul t CRC32 = CRCWDAT; /1 get the final CRC result (nust be 0xE092727E) Ol\x)J
—
while(1); O
return 1; g‘ﬂ
} =t
i
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Bl 60-12: FIEFEE B (32 fr LM, HEFHE MOD ff = 0)
/1 ASCI| bytes "12345678"
vol atile unsigned | ong nessagel[] = {0x34333231, 0x38373635};
/1 ASCI| bytes "123"
vol atil e unsigned char nmessage2[] = {'1", ,'3);
vol atile unsigned | ong crcResul t CRC32 = 0
int mai n(voi d)
{
unsi gned char* pointers8;
unsi gned | ong* pointer32;
unsi gned short |ength;
#define CRC32_PCLYNOM AL ((unsigned | ong)0x04C11DB7)
#define  CRC32_SEED VALUE ((unsigned | ong) 0x46AF6449) // non-direct initial value of OxFFFFFFFF
CRCCON = 0;
CRCCONbi ts. MOD = 0; // alternate node
CRCCONbi ts. ON = 1; /1 enable CRC
CRCCONbi ts. CRCI SEL = 0; /] interrupt when all shifts are done
CRCCONbi ts. LENDI AN = 1; I/ little endian
CRCCONbi ts. DW DTH = 32-1; /] 32-bit data width
CRCCONbi ts. PLEN = 32-1,; /1 32-bit polynom al order
CRCXOR = CRC32_POLYNOM AL; I/ set polynon al
CRCWDAT = CRC32_SEED VALUE; // set initial value
CRCCONbi ts. CRCRO = 1, /1l start CRC cal culation
poi nter32 = (unsigned | ong*) messagel;
length = sizeof (messagel)/ si zeof (unsi gned | ong)-1;
whi | e(l ength--)
{
whi | e( CRCCONbi t s. CRCFUL) ; /1 wait if FIFOis full
CRCDAT = *poi nt er 32++; I/ 32-bit word access to FIFO
}
whi | e( CRCCONbi t's. CRCFUL) ; /1 wait if FIFOis full
CRCCONbi ts. CRCQO = 0; I/ suspend CRC cal cul ation
| FSOCLR = _| FSO_CRCI F_MASK; I/ clear interrupt flag
CRCDAT = *poi nter 32; I/ wite last 32-bit data into FIFO
CRCCONbi ts. CRCRO = 1, /1 resume CRC cal cul ation
whi | e(! I FSObi ts. CRCI F); // wait until shifts are done
CRCCONbi ts. DWDTH = 8-1; /1 switch the data width to 8-bit
pointer8 = (unsigned char*)nmessage2; I/ calculate CRC
I ength = sizeof (message?2)/si zeof (unsi gned char)-1;
whi | e(l ength--)
whi | e( CRCCONbi t s. CRCFUL) ; /1 wait if FIFOis full
*((unsi gned char*) & RCDAT) = *poi nt er 8++; I/ byte access to FIFO
}
whi | e( CRCCONbi t s. CRCFUL) ; /1 wait if FIFOis full
CRCCONbi ts. CRCQO = 0; I/ suspend CRC cal cul ation
| FSOCLR = _| FSO_CRCI F_MASK; /1l clear interrupt flag
*((unsi gned char*) &RCDAT) = *poi nter8; /Il wite last 8-bit data into FIFO
CRCCONbi ts. CRCQO = 1; I/ resume CRC cal cul ation
whi | e(! I FSObits. CRCI F); /1 wait until shifts are done
CRCCONbi ts. DW DTH = 32-1; I/ switch data width to polynomal I[ength 32-bit
CRCCONbi ts. CRCQO = 0; I/ suspend CRC cal cul ation
| FSOCLR = _| FSO_CRCI F_MASK; I/ clear interrupt flag
CRCDAT = 0; /1 wite dumy data to shift out the CRC result
CRCCONbi t s. CRCCO = 1; /1 resume CRC cal cul ation
whi | e(! I FSObi ts. CRCI F); // wait until shifts are done
crcResul t CRC32 = CRCWDAT; /1 get the final CRC result (rust be OxE092727E)
while(1);
return 1;
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% 60 E 32 A mIETEI TURKE (CRC)

60.6.4 A FHFAFNH CRC HEHR

T FR AT IR, ] 60-13 24| 60-22 45t T AR RIS I 2 BRI Bl 5
BALTT AT CRC 51 SRR ) L R ARRS

] 60-13: CRC-SMBus (B 32 fifiE. KEHH MOD fif = 1 [ 8 i LT

/1 This nmacro is used to swap bytes for big endian
#define Swap(x) __extension__ ({ \
unsigned long __ x = (x), __v; \
_asm_  ("wsbh %9, %;\n\t" \
"rotr %0, 16" \
"=d" (__v) \
tdt (X))
v, \

19

/1 ASCI| bytes "12345678"

vol atil e unsigned char __attribute_ ((aligned(4))) nessage[] ={'1,'2",'3,'4,'5,'6",'7",'8'};
vol atil e unsi gned char crcResult CRCSMBUS = O0;

int main (void)

unsi gned | ong* pointer;
unsi gned short |ength;
unsi gned |1 ong data;

/1 standard CRC- SMBUS

#define CRCSMBUS_POLYNOM AL ((unsigned | ong)0x00000007)
#define CRCSMBUS_SEED VALUE ((unsigned | ong)0x00000000) // direct initial value

CRCCON = 0;

CRCCONbi ts. MOD = 1; /1 alternate node

CRCCONbi ts. ON = 1; /'l enable CRC

CRCCONbi t s. LENDI AN = 0; /1 big endian

CRCCONbi ts. CRCI SEL = 0; /1 interrupt when all shifts are done
CRCCONbi t s. DW DTH = 32-1; /1 32-bit data width

CRCCONbi ts. PLEN = 8-1; /1 8-bit polynonial order

CRCXOR = CRCSMBUS_POLYNOM AL; /1 set pol ynom al

CRCWDAT = CRCSMBUS_SEED VALUE; /1l set initial value

CRCCONbi t s. CRCQO = 1; /] start CRC cal cul ation

poi nter = (unsigned | ong*)nessage;
| ength = sizeof (message)/ si zeof (unsi gned | ong);

whi | e(1)
{

whi | e( CRCCONbi t s. CRCFUL) ; I/l wait if FIFOis full

data = *poi nt er ++; /1 load fromlittle endian

data = Swap(data); /1 swap bytes for big endian

| engt h--;

if(length == 0)

{

br eak;

}

CRCDAT = dat a; // 32-bit word access to FIFO
CRCDAT = data; /'l wite last data into FI FO
| FSOCLR = _I FSO_CRCI F_MASK; /1 clear the interrupt flag
whi | e(! | FSObi ts. CRCI F) ; /1 wait until shifts are done
crcResul t CRCSMBUS = (unsi gned char) CRCWDAT&O0xO0O0f f ; /1 get CRC result (must be O0xC7)
while(1);
return 1;

© 2018 Microchip Technology Inc. DS60001336C_CN % 60-27 71

w
N
%E?
a
Rk
i




PIC32 R%Z%FM

5] 60-14: CRC-SMBus (AF 32 fi¥idE. /MNESE MOD £ = 0 [ 8 i £ WA

/1 This macro is used to swap bytes for big endian
#define Swap(x) __extension_ ({ \
unsigned long _ x = (x), __v; \
_asm_  ("wsbh %9, %.;\n\t" \
"rotr 9%, 16" \
"=d" (__v) \
ndt(_x)); N
v, \

)

/1 ASCI| bytes "12345678"

vol atile unsigned char __attribute_ ((aligned(4))) nessage[] ={'1'",'2","3",'4",'5",'6','7","8};
vol atile unsigned char crcResul t CRCSMBUS = 0;

i nt mai n (voi d)

{
unsi gned | ong* pointer;
unsi gned short |ength;
unsigned |ong data;

/'l standard CRC- SMBUS

#define CRCSMBUS_PCOLYNOM AL ((unsigned | ong) 0x00000007)
#define CRCSMBUS_SEED VALUE ((unsigned | ong)0x00000000) // non-direct initial value of zero

CRCCON = 0;
CRCCONbi ts. MOD = 0; /1 1egacy node
CRCCONbi ts. ON = 1; /'l enable CRC
CRCCONbi ts. LENDI AN = 0; /1 big endian
CRCCONbi ts. CRCI SEL = 0; /'l interrupt when all shifts are done
CRCCONbi ts. DW DTH = 32-1; /1 32-bit data width
CRCCONbi ts. PLEN = 8-1; /1 8-bit polynonial order
CRCXOR = CRCSMBUS_POLYNOM AL; /1 set polynom al
CRCWDAT = CRCSMBUS_SEED VALUE; /'l set initial value
CRCCONbi ts. CRCGO = 1; /1 start CRC cal cul ation
poi nter = (unsigned | ong*) message;
| ength = sizeof (message)/ si zeof (unsi gned | ong);
whi | e(1)
{

whi | e( CRCCONbi t s. CRCFUL) ; /1 wait if FIFOis full

data = *pointer++; /1 load fromlittle endian

data = Swap(data); /1 swap bytes for big endian

| ength--;

if(length == 0)

br eak;

}

CRCDAT = dat a; /1 32-bit word access to FIFO
}
CRCDAT = dat a; Il wite last data into FIFO
| FSOCLR = _|I FSO_CRClI F_MASK; Il clear the interrupt flag
whi | e(!'| FSObits. CRCI F); /1 wait until shifts are done
CRCCONbi t s. DW DTH = 8-1; /1l switch data width to polynonial length 8-bit
*((unsi gned char*)&CRCDAT) = 0; /1 8-bit dunmy data to shift out the CRC result
| FSOCLR = _| FSO_CRCI F_MASK; /1l clear the interrupt flag
whi | e(! I FSObi ts. CRCI F); /1 wait until shifts are done
crcResul t CRCSMBUS = (unsigned char) CROWDAT&Ox00ff; // get CRC result (nust be 0xC7)
whi | e(1);
return 1;
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$] 60-15: CRC-16 (BA 32 £ W\, NE¥H MOD fir = 1 #] 16 %)

/1 ASCI| bytes "87654321"

vol atil e unsigned short nessage[] = {0x3738, 0x3536, 0x3334, 0x3132};
vol atil e unsigned short crcResultCRC16 = 0;

i nt mai n (void)

{

unsi gned short* pointer;

unsi gned short |ength;

unsi gned short data;

/'l standard CRC- 16

#define CRC16_POLYNOM AL ((unsigned | ong)0x00008005)
#define CRCL6_SEED VALUE ((unsigned | ong)0x00000000) // direct initial value

CRCCON = 0;

CRCCONbi ts. MOD = 1; // alternate node

CRCCONbi ts. ON = 1; /1 enabl e CRC

CRCCONbi ts. CRCI SEL = 0; /1 interrupt when all shifts are done
CRCCONbi ts. LENDI AN = 1; /1 little endian

CRCCONbi ts. DW DTH = 16-1; // 16-bit data width

CRCCONbi ts. PLEN = 16-1; /1 16-bit pol ynom al order

CRCXOR = CRC16_POLYNOM AL; /1 set pol ynom al

CRCWDAT = CRC16_SEED VALUE; /1l set initial value
CRCCONbi t s. CRCGO = 1; /] start CRC cal cul ation

poi nter = (unsigned short*)nmessage;
I ength = sizeof (message)/si zeof (unsi gned short);

whil e(1)
{

whi | e( CRCCONbi t s. CRCFUL) ; /] wait if FIFOis full

data = *pointer++; /1 |oad data

|l engt h--;

if(length == 0)

{

br eak;

}

*((unsigned short*) & RCDAT) = dat a; // 16-bit word access to FIFO
}
*((unsigned short*)&RCDAT) = dat a; /1 wite last data into FIFO
| FSOCLR = _| FSO_CRCI F_MASK; /!l clear the interrupt flag
whi | e(!'l FSObits. CRCI F); // wait until shifts are done
crcResul t CRC16 = (unsigned short) CRCWDAT; /1 get CRC result (nust be OXE716)
whi l e(1);
return 1;
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] 60-16: CRC-16 (AF 16 frZW. /NESH MOD 47 = 0 i 16 M%)

/1 ASCI| bytes "87654321"

vol atile unsigned short crcResul t CRC16 = O;
int mai n (void)

{

unsi gned short* pointer;

unsi gned short |ength;

unsi gned short data;

/1 standard CRC 16

#def i ne
#defi ne

CROOON = 0;
CROCONDi t's. MOD = 0;
CROCONbi ts. ON = 1;
CROCONDi ts. CRCI SEL = 0;
CROCONbi ts. LENDI AN = 1;
CROCONDi t's. DWDTH = 16- 1;
CROCONDi ts. PLEN = 16-1;
CRCXCR = CRC16_POLYNOM AL;
CROWDAT = CRCL6_SEED VALUE
CROCONDI ts. CROGO = 1;

poi nter = (unsigned short*)nessage;

whi | e(l ength--)

{

whi | e( CRCCONbi ts. CRCFUL) ;

data = *poi nter++;

*((unsigned short*) &CRCDAT) = dat a;
}

whi | e( CRCCONbi t s. CRCFUL) ;
*((unsi gned short*)&RCDAT) = 0;
| FSOCLR = _I FSO_CRCl F_MASK;

whil e(!1 FSObits. CRCIF);

while(1);
return 1;

CRC16_POLYNOM AL ((unsi gned | ong) 0x00008005)
CRC16_SEED VALUE ((unsigned | ong) 0x00000000) //

I ength = sizeof (message)/ si zeof (unsi gned short);

crcResul t CRC16 = (unsigned short) CRCOWDAT;

vol atile unsigned short nessage[] = {0x3738, 0x3536, 0x3334, 0x3132};

Il
Il
11
Il
I
Il
Il
11
11

11

11

11
/1
Il
I

non-direct initial value of zero

| egacy node

enabl e CRC

interrupt when all shifts are done
little endian

16-bit data width

16-bit pol ynom al order

set pol ynom al

set initial value

start CRC cal cul ation

wait if FIFOis full
| oad data
16-bit word access to FIFO

wait if FIFOis full

16-bit dummy data to shift out CRC result
clear the interrupt flag

wait until shifts are done

get CRC result (nust be OxE716)
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] 60-17: CRC-CCITT (B 16 fr¥ig. KEFH MOD A1 =1 £ 16 frEZHR)

/] This macro is used to swap bytes for big endian
#define Swap(x) __extension__({ \
unsigned long _ x = (x), __v; \
_asm_ ("wsbh 9%0,%;\n\t" \

=d" (__v) \

"t (X))
_vi )\
b
/1 ASC |
vol atile
vol atile
i nt
{
unsi gned
unsi gned
unsi gned

bytes "87654321"

unsi gned short nessage[]
unsi gned short crcResul t CRCCCI TT = 0;
mai n (void)

short* pointer;
short |ength;
short data;

/1 standard CRC-CCI TT

#define CROCCI TT_PCLYNOM AL ((unsigned | ong) 0x00001021)
#define CROCO TT_SEED VALUE ((unsigned | ong) 0xO000FFFF)

CRCCON = 0;

CRCCONbi ts. MOD = 1;

CRCCONbi ts. ON = 1;

CRCCONbi t s. CRCI SEL = 0;

CRCCONbi t s. LENDI AN = 0;

CRCCONbi ts. DW DTH = 16-1;

CRCCONbi ts. PLEN = 16-1;

CRCXOR = CRCCCI TT_PCLYNOM AL,
CRCWDAT = CRCCCI TT_SEED VALUE;
CRCCONbi t s. CRCGO = 1;

poi nter = (unsigned short*)nessage;

I ength = sizeof (message)/ si zeof (unsi gned
whi | e(1)

{

short);

whi | e( CRCCONbi t s. CRCFUL) ;
data = *poi nter++;
data = Swap(data);
| engt h--;
i f(length
{

break;

}
*((unsi gned short*) & RCDAT) = dat a;

0)

}

*((unsigned short*) &CRCDAT)
| FSOCLR = _| FSO_CRCI F_MASK;
whi | e(!' 1 FSObits. CRCI F) ;

crcResul t CRCCCI TT = (unsi gned short) CROWDAT;

= dat a;

while(1);
return 1;

= {0x3738, 0x3536, 0x3334, 0x3132};

11

Il
11

/1

/1

11
/1

direct initial value

al ternat e node
enabl e CRC
interrupt when all
bi g endi an

16-bit data width
16-bit pol ynom al
set pol ynom al

set initial value
start CRC cal cul ation

shifts are done

order

wait if FIFOis full
| oad data
swap bytes for big endian

16-bit word access to FIFO

wite last data into FIFO
clear the interrupt flag

wait until shifts are done

get CRC result (nust be 0x9B4D)
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] 60-18: CRC-CCITT (B 16 fr¥ig. KEFH MOD 41 =0 £ 16 fi £ HR)

// This macro is used to swap bytes for big endian
#define Swap(x) __extension_ ({ \
unsigned long _ x = (x), _v; \
_asm_  ("wsbh 99,%;\n\t" \

"=d" (__v) \

mdt (%)) N
_vi\
)
/1 ASC |
vol atile
vol atile
int
{
unsi gned
unsi gned
unsi gned

bytes "87654321"

unsi gned short nessage|]
unsi gned short crcResul tCRCCAITT = 0
mai n (voi d)

short* pointer;
short length
short data;

// standard CRC-CCOTT

#define CRCCCI TT_POLYNOM AL ((unsigned | ong) 0x00001021)

#define COROCO TT_SEED VALUE ((unsigned | ong)0x000084CF) //
CRCCON = 0;
CRCCONbi ts. MOD = 0; /1
CRCCONbi ts. ON = 1; I/
CRCCONbi ts. CRCI SEL = 0; /1
CRCCONbi t s. LENDI AN = 0; /1
CRCCONbi ts. DWDTH = 16-1; 11
CRCCONbi ts. PLEN = 16-1; I/
CRCXOR = CRCCCI TT_POLYNOM AL; /1
CRCWDAT = CRCCC TT_SEED VALUE; 11
CRCCONbi ts. CRCQ0 = 1; /1

poi nter = (unsigned short*)nessage
I ength = sizeof (message)/ si zeof (unsi gned short);
whi | e(l ength--)

{
whi | e( CRCCONbi t's. CRCFUL) ; /1
data = *pointer++; /1
data = Swap(data); I/
*((unsi gned short*)&RCDAT) = dat a; /1
}
whi | e( CRCCONbi t s. CRCFUL) ; /1
*((unsi gned short*) & RCDAT) = O0; I/
| FSOCLR = _| FSO_CRCl F_MASK; /1
whil e(!l FSObits. CRC F); /1
crcResul t CRCCC TT = (unsi gned short) CROWDAT; I/
while(1);
return 1;

= {0x3738, 0x3536, 0x3334, 0x3132};

non-direct initial value of OxFFFF
| egacy node
enabl e CRC
interrupt when all shifts are done
bi g endi an

16-bit data width
16-bit pol ynom a
set pol ynoni a

set initial value
start CRC cal cul ation

or der

wait if FIFOis ful

| oad data

swap bytes for big endian
16-bit word access to FIFO

wait if FIFOis ful

16-bit dummy data to shift out CRC result
clear the interrupt flag

wait until shifts are done

get CRC result (nust be 0x9B4D)
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5] 60-19: CRC-32 (BF 32 fir#uiE. /ME¥H MOD £z = 1 ) 32 B HA)

/1 ASCI| bytes "12345678"

vol atil e unsigned char __attribute_ ((aligned(4))) nessage[]
/1 function to reverse the bit order (OPTIONAL)

unsi gned | ong ReverseBit Order (unsigned | ong data);

vol atil e unsigned int crcResultCRC32 = O;

int mai n(voi d)

{

unsi gned | ong* pointer;
unsi gned short | ength;

/1 standard CRC- 32

#define CRC32_POLYNOM AL ((unsigned | ong) 0x04C11DB7)
#define CRC32_SEED VALUE ((unsigned | ong)OxFFFFFFFF) I

CRCCON = 0;

CRCCONbi ts. MOD = 1; /1
CRCCONbi ts. ON = 1; 11
CRCCONbi ts. CRCI SEL = 0; /1
CRCCONbi ts. LENDI AN = 1; /1
CRCCONbi ts. DW DTH = 32-1; /1
CRCCONbi ts. PLEN = 32-1; /1
CRCXOR = CRC32_POLYNOM AL; /1
CRCWDAT = CRC32_SEED_ VALUE; /1
CRCCONbi ts. CRCGO = 1; 11

poi nter = (unsigned | ong*)nmessage;
| ength = sizeof (message)/ si zeof (unsi gned | ong);

whi | e(1)
{

whi | e( CRCCONbi t s. CRCFUL) ; /1

| engt h--;

if(length == 0)

{

br eak;

}

CRCDAT = *poi nt er ++, /1
}
CRCDAT = *poi nter; /1
| FSOCLR = _| FSO_CRClI F_MASK; /1
whi | e(! 1 FSObi ts. CRCI F); /1
crcResul t CRC32 = CRCWDAT; /1

crcResul t CRC32 = ~ReverseBit Order (crcResul t CRC32);
while(l);
return 1;

unsi gned | ong ReverseBit Order (unsi gned | ong data)
{
unsi gned | ong maski n;
unsi gned | ong nmaskout ;
unsigned |l ong result = 0;
unsi gned char i;
maski n = 0x80000000;
maskout = 0x00000001;
for(i=0; i<32; i++)
{
i f (dat a&maski n){
result |= maskout;
}

maskin >>= 1;
maskout <<= 1;

return resul t;

= {'1,'2,'3,'4,'5 "6 ,'T",'8}:

direct initial value

al ternat e node

enabl e CRC

interrupt when all shifts are done
little endi an

32-bit data width

32-bit polynom al order

set pol ynomi al

set initial value

start CRC cal cul ation

wait if FIFOis full

32-bit word access to FIFO

wite last data into FIFO
clear the interrupt flag
wait until shifts are done
get the final CRC result

/1 OPTIONAL reverse CRC value bit order and invert (nmust be Ox9AEODAAF)

© 2018 Microchip Technology Inc.

DS60001336C_CN % 60-33 11

w
N
%E?
a
Rk
i




PIC32 R%Z%FM

5] 60-20: CRC-32 (BF 32 fir#iE. /ME¥H MOD £z = 0 i 32 R

/1 ASCI| bytes "12345678"

vol atile unsigned char __attribute__((aligned(4))) nessage[] ={'1",'2","3","4",'5",'6","'7",'8'"};
// function to reverse the bit order (OPTIONAL)

unsi gned | ong ReverseBit Order(unsigned | ong data);

vol atile unsigned int crcResultCRC32 = 0;

i nt mai n( voi d)

{

unsi gned | ong* pointer;

unsi gned short |ength;

/] standard CRC 32

#define CRC32_POLYNOM AL ((unsigned | ong) 0x04C11DB7)
#define CRC32_SEED VALUE ((unsigned | ong) 0x46AF6449) // non-direct initial value of OxFFFFFFFF

CRCCON = 0;

CRCCONbi ts. MOD = 1; /] alternate node

CRCCONbi ts. ON = 1; /1 enable CRC

CRCCONbi t's. CRCI SEL = 0; /1 interrupt when all shifts are done
CRCCONbi t's. LENDI AN = 1; /1 little endian

CRCCONbi ts. DWDTH = 32-1; // 32-bit data width

CRCCONbi ts. PLEN = 32-1; /1 32-bit polynom al order

CRCXOR = CRC32_POLYNOM AL; /1 set polynom al

CRCWDAT = CRC32_SEED VALUE; Il set initial value

CRCCONbi t's. CRCGO = 1; /1 start CRC cal cul ation

poi nter = (unsigned | ong*)nessage;
I ength = sizeof (message)/ si zeof (unsi gned | ong);
whi | e(l engt h--)

whi | e( CRCCONbi t s. CRCFUL) ; /Il wait if FIFOis full
CRCDAT = *poi nt er ++; // 32-bit word access to FIFO
}
whi | e( CRCCONbi t's. CRCFUL) ; /1 wait if FIFOis full
CRCDAT = 0; /] 32-bit dummy data to shift out the CRC result
| FSOCLR = _I FSO_CRCI F_MASK; I/l clear the interrupt flag
whil e(! 1 FSObits. CRCIF); /] wait until shifts are done
crcResul t CRC32 = CRCWDAT; Il get the final CRC result

/] OPTIONAL reverse CRC value bit order and invert (rmust be O0x9AEQDAAF)
crcResul t CRC32 = ~ReverseBit Order (crcResul t CRC32);

whil e(1);

return 1;

}

unsi gned | ong ReverseBit Order(unsigned | ong data)
{
unsi gned | ong maski n;
unsi gned | ong maskout ;
unsigned long result = 0;
unsi gned char i;
maski n = 0x80000000;
maskout = 0x00000001;
for(i=0; i<32; i++)

{

i f (data&maski n) {
result |= maskout;

}
maskin >>= 1;
maskout <<= 1;

}

return resul t;

}
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Bl 60-21: FIEFEYIHR (32 (£ W, HEHE MOD 47 = 1)

/1 ASCI| bytes "12345678"

vol atile unsigned | ong nessagel[] = {0x34333231, 0x38373635};
/] ASCI| bytes "123"

vol atil e unsigned char nessage?2[] = {'1', , '3 )
vol atile unsigned | ong crcResul t CRC32 = O

i nt mai n( voi d)

{

unsi gned char* pointers8;

unsi gned | ong* pointer32;

unsi gned short |ength;

#define  CRC32_POLYNOM AL ((unsigned | ong) 0x04C11DB7)

#define  CRC32_SEED VALUE ((unsigned | ong) OxFFFFFFFF) // direct initial value

CRCCON = 0;

CRCCONbi ts. MDD = 1; /1 alternate node

CRCCONbi ts. ON = 1; /1 enable CRC

CRCCONbi ts. CRCI SEL = 0; I/ interrupt when all shifts are done
CRCCONbi ts. LENDI AN = 1 /1 little endian

CRCCONbi ts. DW DTH = 32-1; /1 32-bit data width

CRCCONbi ts. PLEN = 32-1; /1 32-bit polynom al order

CRCXOR = CRC32_POLYNOM AL; /1 set polynom al

CRCOWDAT = CRC32_SEED VALUE; I/ set initial value

CRCCONbi ts. CRCXO = 1; /1 start CRC cal cul ation

poi nter32 = (unsigned | ong*)nessagel;
| ength = sizeof (nessagel)/si zeof (unsi gned | ong);

whi | e(1)
{

whi | e( CRCCONbi ts. CRCFUL) ; /1 wait if FIFOis full

I engt h--;

if(length == 0)

{

br eak;

}

CRCDAT = *poi nt er 32++; // 32-bit word access to FIFO
}
CRCDAT = *poi nt er 32; I/l wite last 32-bit data into FIFO
| FSOCLR = _I FSO_CRCI F_MASK; I/l clear the interrupt flag
whil e(!'l1 FSObits. CRCIF); /1 wait until shifts are done
CRCCONbi ts. DWDTH = 8-1; /1 switch the data width to 8-bit
poi nter8 = (unsi gned char*)nessage2; // calculate CRC

I ength = sizeof (message?2)/ si zeof (unsi gned char);
whi | e(l engt h--)

{

whi | e( CRCCONbi t s. CRCFUL) ; /Il wait if FIFOis full

I engt h--;

if(length == 0)

{

br eak;

}

*((unsigned char*)&RCDAT) = *poi nt er 8++; // byte access to FIFO
}
*((unsigned char*) &RCDAT) = *poi nter8; /'l wite last 8-bit data into FIFO
| FSOCLR = _| FSO_CRCI F_MASK; I/ clear the interrupt flag
whil e(! 1 FSObits. CRCIF); // wait until shifts are done
crcResul t CRC32 = CRCWDAT; I/ get the final CRC result (rmust be O0xE092727E)
while(1);
return 1,
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] 60-22: FIFEFEIH (32 LA,

/NESFE MOD £z = 0)

/1 ASCI| bytes "12345678"
vol atile unsigned |ong messagel[] = {0x34333231, 0x38373635};
/1 ASCI| bytes "123"
vol atil e unsigned char message2[] = {'1', '3}
vol atile unsigned long crcResul t CRC32 = 0
int mai n(voi d)
{
unsi gned char* pointers8;
unsi gned | ong* pointer32;
unsi gned short |ength;
#define CRC32_PCLYNOM AL ((unsigned | ong)0x04C11DB7)
#define CRC32_SEED VALUE ((unsigned | ong) 0x46AF6449) // non-direct initial value of OxFFFFFFFF
CRCCON = 0;
CRCCONbi ts. MOD = 0; // alternate node
CRCCONbi ts. ON = 1; /1 enable CRC
CRCCONbi t s. CRCI SEL = 0; /1 interrupt when all shifts are done
CRCCONbi ts. LENDI AN = 1; // little endian
CRCCONbi ts. DW DTH = 32-1; /] 32-bit data width
CRCCONbi ts. PLEN = 32-1,; /1 32-bit polynom al order
CRCXOR = CRC32_POLYNOM AL; I/ set polynon al
CRCWDAT = CRC32_SEED VALUE; // set initial value
CRCCONbi ts. CRCRO = 1, /1 start CRC cal cul ation
poi nter32 = (unsigned | ong*) messagel;
I ength = sizeof (messagel)/ si zeof (unsi gned | ong)-1;
whi | e(l ength--)
{
whi | e( CRCCONbi t s. CRCFUL) ; /1 wait if FIFOis full
CRCDAT = *poi nt er 32++; /1 32-bit word access to FIFO
}
whi | e( CRCCONbi t's. CRCFUL) ; /1 wait if FIFOis full
CRCDAT = *poi nter 32; /Il wite last 32-bit data into FIFO
| FSOCLR = _| FSO_CRCI F_MASK; I/ clear interrupt flag
whi | e(! | FSObi ts. CRCI F); // wait until shifts are done
CRCCONbi ts. DW DTH = 8-1; // switch the data width to 8-bit
pointer8 = (unsigned char*)nmessage2; I/ calculate CRC
I ength = sizeof (message2)/si zeof (unsi gned char)-1;
whi | e(l ength--)
whi | e( CRCCONbi t s. CRCFUL) ; /1 wait if FIFOis full
*((unsigned char*) & RCDAT) = *poi nt er 8++; I/ byte access to FIFO
}
whi | e( CRCCONbi t s. CRCFUL) ; /1 wait if FIFOis full
*((unsi gned char*)&CRCDAT) = *poi nter8§; // wite last 8-bit data into FIFO
| FSOCLR = _| FSO_CRCI F_MASK; I/ clear interrupt flag
whi | e(! I FSObi ts. CRCI F); // wait until shifts are done
CRCCONbi ts. DW DTH = 32-1; /1l switch data width to polynomial length 32-bit
CRCDAT = 0; I/ write dumy data to shift out the CRC result
| FSOCLR = _| FSO_CRCI F_MASK; I/ clear interrupt flag
whil e(! I FSObits. CRCI F); // wait until shifts are done
crcResul t CRC32 = CRCWDAT; /1 get the final CRC result (must be O0xE092727E)
while(l);
return 1,
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