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5 % pUserData 11— F—2~ADKRA 24
3—4 7 —4 (L& L 1= DataSize /31 S OEENH D &
pFlashBuf ~ 759 arEYMNLDHEHAFHINY T 7ADRS V43
Ny T7IE128 /81 FDBEEAHB L
DataSize
RY{E
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pECC ECC =T BRA v 4
ECCIE1/3f FTHBZ &
RYIE Ev FIS—REHTH-15E : ECC_NOERROR
Ev bIS5—RHEFDITENTHIIz15E : ECC_REPAIRED
BHEY FOIS—ABRESN5E : ECC_FAILED

& B SIMTEINIZANA PO T—2LZNIZHTHECCHLEY FIS—DHERERET 5, 12— T—42F
fZIEECCIZ1EY FDEY hIS—HARESNZBEICEIDEY FIS5—%TET 5, STEIXSIHTESINE
BIZHLTITSDT, Ev FIS5—TENTHNTI5E (2[4 pDataltem F1z(& pECC TREINDBEEHDOT—2HE
FEhd, COY—XTIERYEH ECC_REPAIRED &7%:5,

HL. -T2 EECCEEDH5/3( b (ECCOLEI2EY MIEMTHIDTERIZEMLDIZ3B EY
FZHZ) 22EY FULEDIS—AHoHFEICKEY FIS—TEETbhEL, SO —XTEREY E
ECC_FAILED &% %, 2L, 75 v 2arEYDEZBRABYEBRATIETEECOIS—(FRELLEL,
A—HT—EHBLUVECCIZTEY hITS5—M2 LM >FAICIEZR Y fElX ECC_NOERROR &7 5,
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4.2 {ERH

W+ FN7 v 7 F A TldCreateFlashToUser( )BH%% & CreateUserToFlash ( )RR — W AT AL DAV F T = —
AL 720 T, TS OBBOMIEMEREEZ R LET,

4.2.1 CreateFlashToUser( )BS% & R4l
#i ncl ude <string. h>
#i ncl ude “Fl ashECC. h”

#def i ne Param Adrs 0x0030000 11 77 vvarAe) EOa—YF—27 FL A
#def i ne Param Si ze (unsigned char)92 Il 77 vvaRrAe) EOa—WF =231 M
unsi gned char Fl ashBuf [ 128] ; 11 77y arAeUNbORtIirHr Ny 77
unsi gned char bUser Par anmt[ 11] ; Il ZnboEE RAMEDL—WF—4Z L4
%

unsi gned char bReser ved, [l BERREOTDOX I —EHHEDTEL
unsi gned | ong | User Par an2[ 20] ; [ 2T I2 1 FOFEKE D

void sanplel(void)

{
unsi gned char  *pUserDat a; [ 22—V F—=H~DRA L H
unsi gned char bRt nCode; /1 B ORY i

Il 79 yvaRrE)hba—WT —F AR
strncpy((const char *)Fl ashBuf, (const char *) Param Adrs, (size_t) Param Size);

I FFHIABT —Z s a—H 7 —ZERR

bRt nCode = CreateFl ashToUser (bUser Paranil, Fl ashBuf, (unsigned char)Param Si ze);

i f (bRt nCode == ECC_NOERROR)

{
Il vy b=T—file L

}

el se if (bRt nCode == ECC_REPAI RED)

I By b7 —BREBIORTIES Y

/] #ey h=7—Rih
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4.2.2 CreateUserToFlash ( )EEko 5 F15I
#i ncl ude “Fl ashECC. h”

#def i ne Param Si ze (unsigned char) 92 Il 77y vaArAe) ba—FF—4% 31 b
unsi gned char Fl ashBuf [ 128] ; [l 7793 aRrAE)~DEZRABNY Ty
unsi gned char bUser Par aml[ 11] ; Il ZhboEH%E RAMM ED2—VF —& L4
%

unsi gned char bReser ved, [l BERREOT DX I —EHLEDTEHL
unsi gned | ong | User Par an2[ 20] ; /] 2R T92 34 FOfEKRE 2D

void sanple2(void)

{
unsi gned char *pUser Dat a; I 2—=FF—=Z~DORA ¥

u

(RAM LD o — 7 — Z R 7E)

Ul
=

I 2—=FF =2 bEZART — X Bk
Cr eat eUser ToFl ash (bUser Paramil, FlashBuf, (unsigned char)Param Size);

(Fl ashBuf ® 128 XA "2 7T v a AV ITEEALR)

[EE] ERIZIE TSy 1EZTAANIEE RAM L TETTIRENHY ET,
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43 aA—H¥T—420HFKL

75y a AT Y ~OBEZIABEAILIAA R THY, 20D B100°A Faa—FF—2 L LTHAT5 2 &
MTEETN, 2—FF—ZHR100/51 FE X DHAITIL100/51 N HEAICSET 2 0ER8H 0 4, HlzRL
o

1—HT—4

g A 2% N
unsigned char ~ Data A [ 5] 5,84 k , & é%gf\f} Jl\j 7)

A <

unsigned long  DataB[10] [ | 4154+ Ji00s54 +

Y.

<
>4

EEFRAAT—HR a

>

struct { N
unsigned short  Data C [20] 403+

unsigned long  DataD[20] | -f---q-soommn- Y
} 80/81 b+ 1&

y 66/31 It

EEAHT—EB

1 HRAR TN b

(BEFAHH)
. 128/34 k
EEFRAHTFLR

A
A4

S

H' XXXXXX+128

D

73vyvarEY

42 2—HTF—2HKL
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44 Y—RTAYTSLYR K

/*******************************************************************************/

/* */
/* FILE . Fl ashECC. h */
/* DATE :Sep 1, 2002 */
/* DESCRI PTION : Header file of software ECC functions for Flash nenory */
/* CPU TYPE : H8S/ 2215 */
/* */
/*******************************************************************************/
#i f ndef _FLASHECC_H_

#defi ne _FLASHECC_H_

/*******************************************************************************/

/* */
/* Function prototypes */
/* */

/*******************************************************************************/

voi d Creat eUser ToFl ash( unsi gned char *pUser Dat a,
unsi gned char *pFl ashBuf,
unsi gned char DataSi ze);

unsi gned char  CreateFl ashToUser (unsi gned char *pUserDat a,
unsi gned char *pFl ashBuf,
unsi gned char DataSi ze);

unsi gned char  Generat eECC(unsi gned | ong *pDatalten);

unsi gned char  CheckECC (unsigned |ong *pDataltem unsigned char *pECC);

/*******************************************************************************/

/* */
/* Return-values of functions */
/* */
/*******************************************************************************/
enum
{
ECC_NCERRCR , /* No error was detected. */
ECC_REPAI RED, /* One bit repair was conpl eted. */
ECC_FAI LED /* Multiple bits error was detected. */
b
#endi f /* _FLASHECC H_ */
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/*******************************************************************************/

/* */
/* FILE : Fl ashECC. ¢ */
/* DATE :Sep 1, 2002 */
/* DESCRI PTI ON : Software ECC functions for Flash nenory */
/* CPU TYPE 1 H8S/ 2215 */
/* */
/* */

/*******************************************************************************/

#i ncl ude "Fl ashECC. h"

/*******************************************************************************/

/* */
/* The T-table for ECC generation */
/* */

/*******************************************************************************/

static const unsigned char T[38] =
{ /* values for the 32-bit data item */
0x03, 0x05, 0x06, 0x07, 0x09, OxO0A, 0x0B, 0x0C,
0x0D, OxOE, OxOF, 0Ox11, O0x12, 0x13, 0x14, 0x15,
0x16, 0x17, 0x18, 0x19, Ox1A, 0x1B, 0x1C, 0x1D,
Ox1E, Ox1F, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26,
/* values for the 6-bit ECC item */
0x01, 0x02, 0x04, 0x08, 0x10, 0x20

b

/*******************************************************************************/
/* */
/* C Prototype: void CreateUserToFl ash(unsigned char *pUserDat a, */
/* unsi gned char *pFl ashBuf, */
/* unsi gned char DataSi ze); */
/* */
/* Function : This routine makes the data to be wite into Flash nmenory */
/* i ncl udi ng ECC val ues fromuser's data. */
/* */
/* Parameters: pUserData is a pointer to user's data. Maxinmal |ength of */
/* User's data nust be 100 bytes. */
/* pFl ahBuf is a pointer to the data area to be wite into */
/* Fl ash menory. The data area nust be in RAM and needs 128 */
/* byt es area. */
/* DataSize is a byte-length of user's data. Its value may */
/* not exceed 100. */
/* */
/* Returns : None. */
/* */

IR E RS E R R SRR R R R R R Rty
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voi d CreateUser ToFl ash( unsigned char *pUser Dat a,
unsi gned char *pFl ashBuf,
unsi gned char DataSi ze)

{
unsi gned char i; /* a | oop counter */
unsi gned char ecc; /* an ECC val ue */
unsi gned char len; /* a tenporary length */
unsi gned char  fil; /* byte-length for fill up */
uni on /* a data with zero paddi ng */
{
unsi gned long | word;
unsi gned char  bytes[4];
} upad;
/* __________________________________________ */
/* Initialize local variables */
/* __________________________________________ */
upad. | word = OxFFFFFFFF;
fil =128 - (((DataSize + 3) >> 2) * 5);
/* __________________________________________ */
/* Generate an ECC and a Fl ash data buffer */
/* __________________________________________ */
whi |l e(0 < DataSi ze)
{
if(4 <= DataSi ze) len = 4;
el se I en = DataSi ze;
for(i=0; i<len; i++) wupad.bytes[i] = *(pUserData++);
ecc = Generat eECC((unsigned long *)(&upad));
for(i=0; i<4; i++) *(pFl ashBuf ++) = upad. bytes[i];
*(pFl ashBuf ++) = ecc;
Dat aSi ze -= len;
}
/* __________________________________________ */
/* Fill up a Flash data buffer */
/* __________________________________________ */
for(i=0; i<fil;i++)
{
if((i %5) == 4) *( pFl ashBuf ++) = 0x18;
el se *(pFl ashBuf ++) = OxFF;
}
return;
}
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/*******************************************************************************/

/* */
/* C Prototype: unsigned char CreateFl ashToUser (unsigned char *pUserDat a, */
/* unsi gned char *pFl ashBuf, */
/* unsi gned char DataSi ze); */
/* */
/* Function : This routine nmakes user's data fromthe data including ECC */
/* val ues which are read from Fl ash nenory into RAM */
/* */

/* Paraneters : pUserData is a pointer to user's data. Maxinal |ength of */
/* User's data nust be 100 bytes. */
/* pFl ahBuf is a pointer to the data area which are read from */
/* Fl ash nenmory into RAM The data area nmust be 128 bhytes. */
/* DataSize is a byte-length of user's data. Its val ue may */
/* not exceed 100. */
/* */
/* Returns : If no error was detected, return-value will be ECC _NOERROR */
/* If one bit repair for user's data or an ECC val ue was */
/* detected, return-value will be ECC REPAI RED. */
/* If multiple bits error was detected, return-value will be */
/* ECC_FAI LED. */
/* */

/*******************************************************************************/

unsi gned char CreateFl ashToUser ( unsi gned char *pUserDat a,
unsi gned char *pFl ashBuf,
unsi gned char DataSi ze)

{
unsi gned char i; /* a | oop counter */
unsi gned char  ecc; /* an ECC val ue */
unsi gned char len; /* a tenporary length */
unsi gned char rtn; /* a return-val ue */
uni on /* a data with zero paddi ng */
{

unsi gned long | word;
unsi gned char  bytes[4];

} upad;

/* __________________________________________ */
/* Initialize |l ocal variables */
/* __________________________________________ */

upad. | word = OXFFFFFFFF;
rtn = ECC_NOERROR

/* __________________________________________ */
/* Generate user's data froma Flash buffer */
/* __________________________________________ */
whi |l e(0 < DataSi ze)

{

if(4 <= DataSize) len = 4;
el se I en = DataSi ze;
for(i=0; i<4; i++) wupad.bytes[i] = *(pFlashBuf++);
swi t ch( CheckECC( (unsi gned | ong *) (&upad), pFl ashBuf))
{
case ECC_REPAI RED:
for(i=0; i<4; i++) *(pFlashBuf - 4 + i) = upad. bytes[i];
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rtn = ECC_REPAI RED;
/*--- break statement no need --*/
case ECC_NOERROR:
for(i=0; i<len; i++) *(pUserData++) = upad.bytes[i];
pFl ashBuf ++;
br eak;
case ECC FAIl LED:
ret urn( ECC_FAI LED) ;

}
Dat aSi ze -= len;
}
return(rtn);
}
/*******************************************************************************/
/* */
/* C Prototype: unsigned char GenerateECC(unsigned |ong *pDataltem */
/* */
/* Function : This routine returns an 8-bit ECC val ue cal cul ated froma */
/* supplied 32-bit data item */
/* */
/* Parameters : pDataltemis a pointer to 32-bit data value for which an */
/* ECC val ue is required. */
/* */
/* Returns : The return value is an 8-bit ECC value. Only |l ower 6-bit of */
/* an ECC are valid. */
/* */

[HFEFF I I I XX KKK KKK KKK I I A I I XA A KA Ak hh ke h kA A AR XX A Ak ok ok khok ok hhhh kX Xk h ok ok kkkkkkkhh k% [

unsi gned char Cenerat eECC(unsi gned | ong *pDatalten)

{
unsi gned char i; /* a | oop counter */
unsi gned char  ecc; /* an ECC val ue */
unsi gned | ong mask; /* a bit mask val ue */
/* __________________________________________ */
/* Initialize local variables */
/* __________________________________________ */
ecc = 0x00;
mask = 0x00000001;
/* __________________________________________ */
/* Calculate for each bit of a 32-bit data */
/* __________________________________________ */
for(i=0; i<32; i++)
{
if((*pDataltem & nask) != 0) ecc *= T[i];
mask <<= 1;
}
return(ecc);
}
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/*******************************************************************************/

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

*/

C Prototype: unsigned char CheckECC( unsi gned | ong *pDatal tem */
unsi gned char *pECC); */

*/

Functi on This routine checks the validity of a 32-bit data item and */
an 8-bit ECC value. If an error is detected, a repair is */

perforned. The repair can be in operation for only one bit */

error. */

*/

Paraneters : pDataltemis a pointer to the 32-bit data val ue. */
pECC is a pointer to the 8-bit original ECC val ue. */

*/

Ret ur ns : If no error was detected, return-value will be ECC NOERROR */
If one bit repair for user's data or an ECC val ue was */

detected, return-value will be ECC REPAI RED. */

If nultiple bits error was detected, return-value will be */

ECC_FAI LED. */

*/

/*******************************************************************************/

unsi gned char CheckECC(unsigned | ong *pDataltem

unsi gned char *pECC)

{
unsi gned char i; /* a | oop counter */
unsi gned char  ecc; /* an ECC val ue */
unsi gned | ong mask; /* a bit mask val ue */
/* __________________________________________ */
/* Initialize a local variable */
/* __________________________________________ */
mask = 0x00000001;
/* __________________________________________ */
/* Check an ECC and repair a data an ECC */
/* __________________________________________ */
ecc = Generat eECC(pDataltemn;
if(ecc !'= *pECO)
{
for(i=0; i<sizeof(T); i++)
{
if(T[i] == (ecc N *pECQ))
{
if(32 <=i) *pECC A= (unsigned char) mask;
el se *pDat al tem "= mask;
ret ur n( ECC_REPAI RED) ;
}
if(i == 31) mask = 0x00000001;
el se mask <<= 1;
}
return( ECC_FAI LED) ;
}
el se
{
ret ur n( ECC_NCERRCOR) ;
}
}
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5. EZIE
VT Ry = FECCEMAT BICho TOREHEL TR LET, MEETORREEHLTVAELH Y E
¥,

. AEV~y hOYWHNEENS 7 T v v a A€ ~OEFEZIALT —F 74—~y MIK2207 +—~ v b
LLTLEENY,

2. ITI—FTEEREY hO2—PF—ZZHLTIEy FOZT—RHEZOFTIETT, 328y ho=x—H
T=HIH L2y MALEOZT =R o7cif, =7 —REHIETEETHRT T —FTEIXTEEHA,

3. 7T vvaRAt) OFBXIALEAL (12834 F) FIE=2—F T — 1310051 hORMREFFCE ET,

4, EEHZ[EEK10000[ ZRFET 5 DIF8k A b (7T v v a ATV ETORBIIMER) OAHTT, 2—PFF—
ABILOZDECCEEZD TN, hTTDOT, KR2DT—H 7 —~ v b a6AEMERAT LI ENnTEE
T SRS ORI O T IEE R O X 4 2 A5 100[E £ THMEIE S E T,

5. a—YTF—H IS FTEIIHFENTT Ty va AR VICEZAENDIZ LR £T, 2—FF—%
W L TWAZ E&RHEE LTWETOT, 22— ¥ 75 —HPICERFIREIC L2 EEAHELTND
r— 2 TIEEDEBIZOWTHEE LT EE W,

6.  ANA FNZTELICECCHMBEAZIN LTI, M a— RIIEMEHTEEEA. DEVECCHREASINLTND 7
FyvarEY FOEKEAE vy LTINS T A T ELTHERHT A EIETEERA,

7. V7 R U xTECCONBMIEMIZE Y 77 v a AE U GHRARERNBE L 725 K 5 2 AT LOBFEIE
Ve MFIZTZ T v vaAE) EOa—¥F—2 %2 T XTRAM LIZERT 2R LD TR ERL LV TEE
v,
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REFETICET S HREL

1B IFRE, BEEORLECEDTSY EIA, FEENAFEBARE LY, BT 515
ARBYET, BHOFBENEOMER GRBAICE > THEL LT, ABTER, KSHH,
HRMBERLEEL S ANES BRENESE L TRRH, EHNRRH, BBEHLE
HEEORLBIITHH CHECESL,

AEHMCHACKELTOBESE

AREBERE. BEHEARRICECEYRELRYR T/ A 8RECBAWVELZHDSESE
HThY., FEHDPICERBOBRMERICOVWTILRYR T/ ACHRAET MM EEZ O
DIEFDER, FRAZHFETIHIIOTEHY FHA,

2. ABHICHEHOERT—4. K. £, AT S L, 7ILI)XLZFOMERAEEGOMERICER
THEE. ESEMAOENICHT IEZTICEAL., LRV T/ ODREEZAVERA,
JIAEHICERHOHERT—42. K. R, FOJFL, 7ILITYXLZOMETOFERITAER KT
BROLDOTHY. LRYRX TI//801E, PELGLIC. REHMICERL-ERFIIEHREE
BEH2EMBHYET, LAYR T/ ODFBREGTOTHEAICHZYFLTIE, BHIC/LFR
YR T80 LAY RARFEFELIIFHNE~NRFOBEREZ CHEESTET L LI, LRYR
T4/ O YiR—LR—(http://www.renesas.com)E EZ R L TRABASN B ERICEICTEELE

=y,

4. RERICHEE L -BERE. EEEHT O, EEICHELEZIOTTAT—KREHORBBIRY I
HERTI2EENESEHRICELBEICE, LRYR T/ AEFFOEEZAEVEEA,

5 ABMICEHORRT—4. B, RISTRTEMWAERNE. FAVSLRUTILIYALEFRAT
BBEE, RIFRE. 70554, PILI) XLBETHEET 5 FTHLS, YRATLREKTH
DITFHEL . BEHFOBZZCEVTHEAAEZHIL TS, LRXYR T/ 02(F, @A
ARIZHTIEREEEVERA,

6. ABRICHEESINZHAE, AWIHIDEILSHRAOTCTHEASINIMEHDIVIEL AT L
ICAWLNEZEZBMELTH. EESh=30TREHOY FRA, AEHICEHORAZEE
. BEBAA. EEA. MEFEA. RFAFHA. BEDHBARRHIVE R TLELE,
HRABRADCHAZE CREOEBIZIK. LRYR T/ 00, LA YRARFEELIIHEHNE~CES
&L,

7. ABHOEGSH., HRICOVTIK. XBIZEZILAYR T/ OCOERORENBETT,

8. AEHICEHLFAMC DL TOBBLEDE., TOMBRMEDENTEVELLZLILRYR T4

/82 LAY REFEELIEHNEETCIBELEIL,

N
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