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

St andard Definitions

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

#i f ndef FALSE
#define FALSE O
#endi f

#i f ndef TRUE
#define TRUE 1
#endi f

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

St andard Enunerati ons

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

#endi f /* End of Header file !defined */
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/* register base address */
#defi ne REG_BASE 0x0000

/************************* '\/B.Cros ********************************************/

/************************* Prototypes ****************************************/

#endi f /* End of Header file !defined */
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Ul NT8 byt e;
struct
{
Ul NT8 24, /*not used */
U NT8 eswai 0 1; [ *eeprom stopped in wait node */
Ul NT8 1 /*not used */
U NT8 ccie 11 /*command conpl ete interrupt enable */
U NT8 cbei e 11 /*command buffer enpty interrupt enabl e*/
}bit;
}t ECNFG,
t ypedef uni on uEPROT
{
Ul NT8 byt e;
struct
{
U NT8 ep :3; [*protection block size: (ep+l)*64 bytes */
U NT8 epdi s 1 /*protection disable */
Ul NT8 : 3; /*contain val ue of equivalent bits in
protection byte */
U NT8 eopen 11 [ *open bl ock for program erase */
}bit;
}t EPROT;
typedef uni on uESTAT
{
Ul NT8 byt e;
struct
{
Ul NT8 1 2; /*not used */
U NT8 bl ank 01 [*blank verify flag */
Ul NT8 11 /*not used */
Ul NT8 accerr 11 /*access error flag */
U NT8 pvi ol 01 [*protection violation flag */
U NT8 cci f 0 1; /*command conplete interrupt flag */
U NT8 cbei f 0 1; /[ *comand buffer enpty interrupt flag */
}bit;
} t ESTAT;
typedef uni on uECVD
{
Ul NT8 byt e;
struct
{
Ul NT8 nmass 11 / *mass erase enabl e*/
Ul NT8 11 [/ *not used */
U NT8 erver 0 1; /*erase verify enable */
Ul NT8 :2; /*not used */
U NT8 prog 1 /*word progranm ng */
Ul NT8 erase 11 /*erase control */
Ul NT8 11 /*not used */
}bit;
}t ECMVD;
typedef struct / *eeprom dat astructure */
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{
vol atil e t ECLKDI V ecl kdi v; / *eeprom cl ock divider register */
Ul NT8 rsveell 2] ; [ *reserved */
vol atil e t ECNFG ecnfg; [ *eeprom configuration register */
vol atil e t EPROT eprot; [ *eeprom protection register */
vol atil e t ESTAT estat; [ *eeprom status register */
vol atil e t ECVMD ecnd; [ *eeprom command buffer & status register */
Ul NT8 rsvee2[ 5]; [ *reserved */
} t EEPROM

/************************* Extern Variabl es **********************************/

/************************* #mfl nes ******************************************/

#define EDI V8 0x40 /*bit masks */
#def i ne EDI VLD 0x80

#def i ne ESWAI 0x10 /*bit masks * [
#define CClE 0x40

#defi ne CCBI E 0x80

#defi ne EPO 0x01 /*bit masks */
#def i ne EP1 0x02

#def i ne EP2 0x04

#define EP 0x07 /*ep bl ock mask */
#defi ne EPDI S 0x08

#def i ne EOPEN 0x80

#def i ne BLANK 0x04 /*bit masks */
#def i ne ACCERR 0x10

#define PVIOL 0x20

#define CClF 0x40

#def i ne CBEI F 0x80

#defi ne MASS 0x01 /*bit masks */
#def i ne ERVER 0x04

#def i ne PROG 0x20

#def i ne ERASE 0x40

/************************* NB.CrOS ********************************************/

/* Macro that generates the EEPROM cl ock precal er as per data book.
If the crystal frequency is above 12.8MHz then the EDIV bit nust
be set, this divides the OSCCLK frequency by 8 before the prescaler. */
#i f (OSCCLK_FREQ KHZ > 12800)
/* This macro cal cul ates the prescaler, but also inplenents the EDIV8 bit */
#if ((OSCCLK_FREQ KHZ * (BUSCLK _FREQ KHZ + 200)) % (1600 * BUSCLK FREQ KHZ) == 0)
#def i ne EECLK_PRESCALER ( ( OSCCLK_FREQ KHZ * (BUSCLK_FREQ KHZ + 200) / (1600 * BUSCLK_FREQ KHZ))
+ EDI V8 - 1)
#el se
#def i ne EECLK_PRESCALER ( ( OSCCLK_FREQ KHZ * ( BUSCLK_FREQ KHzZ + 200) / (1600 * BUSCLK_ FREQ KHZ))
+ EDI V8)
#endi f /* OSCCLK_FREQ KHZ * (BUSCLK_FREQ KHZ + 200) % (1600 * BUSCLK FREQ KHZ) == 0 */
/* Make sure EECLK is wi thin specified range. */
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#defi ne EECLK_FREQ KHZ (OSCCLK FREQ KHZ / (8 * (1 + EECLK_PRESCALER - EDI V8)))

#if ((EECLK_FREQ KHZ < 150) || (EECLK FREQ KHZ > 200) || (EECLK_PRESCALER > Ox7F))
#error EEPROM prescal er or clock out of range.

#endif /* Incorrect EECLK frequency. */

t#el se
/* This macro cal cul ates the prescaler. */
#if ((OSCCLK_FREQ KHZ * (BUSCLK _FREQ KHZ + 200)) % (200 * BUSCLK_FREQ KHZ) == 0)
#def i ne EECLK_PRESCALER ( ( OSCCLK_FREQ KHZ * ( BUSCLK_FREQ KHZ + 200) / (200 * BUSCLK_FREQ KHZ))

- 1)

#el se

#def i ne EECLK_PRESCALER ( OSCCLK_FREQ KHZ * (BUSCLK _FREQ KHZ + 200) / (200 * BUSCLK_FREQ KHZ))
#endi f /* OSCCLK _FREQ KHZ * (BUSCLK_FREQ KHZ + 200) % (200 * BUSCLK FREQ KHZ) == 0 */

/* Make sure ECLK is within specified range. */
#defi ne EECLK_FREQ KHZ (OSCCLK _FREQ KHZ / (1 + EECLK_PRESCALER))
#if ((EECLK FREQ KHZ < 150) || (EECLK _FREQ KHZ > 200) || (EECLK_PRESCALER > 0x3F))
#error EEPROM prescal er or clock out of range.
#endif /* Incorrect EECLK frequency. */
#endi f /* OSCCLK_FREQ KHZ > 12800 */

/************************* Prot Otypes ****************************************/

void Confi gECLKDI V(void);
Ul NT8 ProgEepron{ U NT16*, U NT16*, Ul NT16);

#endi f /* End of Header file !defined */
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Ul NT8 byt e;
struct
{
U NT8 secO : 2; [*menory security bit */
U NT8 nv . 5; [*user non volatile flag bits */
U NT8 keyen 0 1; /*security key access enable */
}bit;
} t FSEC;
typedef uni on uFCNFG
{
Ul NT8 byt e;
struct
{
Ul NT8 bksel 1 2; [ *regi ster bank select */
Ul NT8 . 3; /*not used */
U NT8 keyacc 0 1; [*security key witing enable */
U NT8 ccie 0 1; /*command conpl ete interrupt enable */
U NT8 cbei e 11 [ *command buffer enpty interrupt enabl e*/
}bit;
} t FCNFG,
t ypedef uni on uFPROT
{
Ul NT8 byt e;
struct
U NT8 fpls 1 2; /*flash protection | ower address size */
U NT8 fpldis 0 1; [*flash protection | ower address range
di sable */
U NT8 f phs :2; [*flash protection higher address size */
U NT8 f phdis 11 /*flash protection higher address range
di sable */
Ul NT8 11 /*contai ns val ue of equivalent bit in
protection byte */
U NT8 fopen 0 1; / *open bl ock for program erase control */
}bit;
} t FPROT
typedef uni on uFSTAT
{
Ul NT8 byt e;
struct
{
Ul NT8 1 2; /*not used */
U NT8 bl ank 11 [*blank verify flag */
Ul NT8 1 /*not used */
U NT8 accerr 01 /*access error flag */
U NT8 pvi ol 01 [*protection violation flag */
U NT8 cci f 11 /*command conplete interrupt flag */
U NT8 cbei f 11 /*command buffer enpty interrupt flag */
}bit;
}t FSTAT;

t ypedef uni on uFCMVMD
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{

Ul NT8

struct

{

byt e;

Ul NT8 nass
Ul NT8
Ul NT8 erver
Ul NT8
U NT8 prog
Ul NT8 erase
Ul NT8
bit;

}t FCVD;

typedef struct

{

vol atil e t FCLKDI V
volatile t FSEC

Ul NT8
t FCNFG

vol atil e t FPROT
vol atil e t FSTAT

t FCVD

vol atile U NT8
} t FLASH;

/*************************
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/ *mass erase enabl e*/
/*not used */
/*erase verify enable */
/*not used */
/*word programmi ng */
/*erase control */
/*not used */
[*flash datastructure */
fcl kdi v; [*flash clock divider register */
fsec; [*flash security register */
r svf eel; /[ *reserved */
fenfg; [*flash configuration register */
fprot; [*flash protection register */
fstat; [*flash status register */
fend; [*flash command buffer & status register */
rsvfee2[9]; [ *reserved */

Ext ern Val’l abl es **********************************/

/************************* #mfines ******************************************/

#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne

ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne

FDI V8
FDI VLD

SECO0
SEC01
Nv2
NV3
NV4
NV5
NV6
KEYEN

BKSELO
BKSEL1
BKSEL
KEYACC
CC E
CCBI E

FPLSO
FPLSL
FPLS
FPLDI S
FPHSO
FPHS1
FPHS

0x40
0x80

0x01
0x02
0x04
0x08
0x10
0x20
0x40
0x80

0x01
0x02
0x03
0x20
0x40
0x80

0x01
0x02
0x03
0x04
0x08
0x10
0x18

/*bit masks */
/*bit masks * [
/*bit masks */

/ *bank sel ect nmask */

/*bit masks */

[*fpls block size mask */

[ *fphs bl ock size mask */
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#define FPHDI S 0x20
#defi ne FOPEN 0x80
#defi ne BLANK 0x04 /*bit masks */
#defi ne ACCERR 0x10
#defi ne PVI QL 0x20
#define CClF 0x40
#defi ne CBElIF 0x80
#def i ne MASS 0x01 /*bit masks */
#defi ne ERVER 0x04
#def i ne PROG 0x20
#defi ne ERASE 0x40

/************************* '\/Bcros ********************************************/

/* Macro that generates the FLASH cl ock precal er as per data book.
If the crystal frequency is above 12.8MHz then the FDIV bit nust
be set, this divides the OSCCLK frequency by 8 before the prescaler. */
#i f (OSCCLK_FREQ KHZ > 12800)
/* This macro cal cul ates the prescaler, but also inplenments the FDIV8 bit */
#if ((OSCCLK_FREQ KHZ * (BUSCLK_FREQ KHZ + 200)) % (1600 * BUSCLK FREQ KHZ) == 0)
#def i ne FCLK_PRESCALER ( ( OSCCLK_FREQ KHZ * (BUSCLK_FREQ KHZ + 200) / (1600 * BUSCLK_FREQ KHZ))

+ FDIV8 - 1)

#el se

#defi ne FCLK_PRESCALER ( ( OSCCLK_FREQ KHZ * ( BUSCLK_FREQ KHZ + 200) / (1600 * BUSCLK FREQ KHZ))
+ FDI V8)

#endi f /* OSCCLK _FREQ KHZ * (BUSCLK_FREQ KHZ + 200) % (1600 * BUSCLK _FREQ KHz) == */

/* Make sure FCLK is within specified range. */
#define FCLK FREQ KHZ (OSCCLK FREQ KHZ / (8 * (1 + FCLK_PRESCALER - FDI V8)))
#if ((FCLK FREQ KHZ < 150) || (FCLK _FREQ KHZ > 200) || (FCLK_PRESCALER > 0x7F))
#error FLASH prescal er or clock out of range.
#endif /* Incorrect FCLK frequency. */

#el se
/* This macro cal cul ates the prescaler. */
#if ((OSCCLK_FREQ KHZ * (BUSCLK_FREQ KHZ + 200)) % (200 * BUSCLK_FREQ KHZ) == 0)
#defi ne FCLK_PRESCALER ( ( OSCCLK_FREQ KHZ * (BUSCLK_FREQ KHZ + 200) / (200 * BUSCLK_FREQ KHZ))
- 1)
#el se
#def i ne FCLK_PRESCALER ( OSCCLK_FREQ KHZ * (BUSCLK_FREQ KHZ + 200) / (200 * BUSCLK_FREQ KHZ))
#endi f /* OSCCLK_FREQ KHZ * (BUSCLK_FREQ KHZ + 200) % (200 * BUSCLK_FREQ KHZ) == 0 */
/* Make sure FCLK is within specified range. */
#define FCLK_FREQ KHZ (OSCCLK _FREQ KHZ / (1 + FCLK_PRESCALER))
#if ((FCLK_FREQ KHZ < 150) || (FCLK_FREQ KHZ > 200) || (FCLK_PRESCALER > 0x3F))
#error FLASH prescal er or clock out of range.
#endif /* Incorrect FCLK frequency. */
#endi f /* OSCCLK_FREQ KHZ > 12800 */

/************************* Prot Otypes ****************************************/

void Confi gFCLKDI V(void);
U NT8 ProgFl ash(Ul NT16*, Ul NT16*, Ul NT16);

#endi f /* End of Header file !defined */
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ER R R I I I R I 1 R R R R R R R R R R R R I
/ d obal Vari abl es /

static t EEPROM eeprom @ REG _BASE + 0x110);

/************************* External Varla.bl es ********************************/

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

Functi on Nane : Conf i geCLKDI V

Engi neer : r27624

Dat e : 17/ 9/ 2001

Argunent s : none

Ret urn : none

Not es : This function configures the EEPROM cl ock prescal er

in preparation for progranm ng.

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

voi d
Conf i gECLKDI V( voi d)
{
i f(eepromeclkdiv.bit.edivld == 0)
{ /* configure EEPROM cl ock prescal er */
eeprom ecl kdi v. byte = (Ul NT8) EECLK PRESCALER;
}
return;
}
/******************************************************************************
Functi on Name: Pr ogEepr om
Engi neer : r27624
Dat e : 28/ 06/ 2001
Argunent s : pr ogAdr Pointer to the start of the destination
EEPROM | ocati on to be programed
bufferPtr Pointer to the start of the source data
size Nunmber of WORDS to be programed
Ret urn : st at us FAI L:
i f progAdr does not point to an aligned word,
or the ACCERR bit is set during programing
sequence, or the PVIOL bit is set during
progranmi ng sequence.
PASS:
i f not FAIL.
Not es : This function does not check if the EEPROM i s erased.

This function does not verify that the data has been
successful Iy programed.
******************************************************************************/
Ul NT8
ProgEepr on( Ul NT16* progAdr, Ul NT16* bufferPtr, U NT16 size)
{
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i f(((UI NT16) progAdr & ALI GNED WORD MASK) != 0)/* Check for aligned word */

return(FAIL);

}

/* Clear error flags */

eepromestat.byte = (ACCERR | PVIQL);

whil e(size !'= 0)

/[* Word to progran®? */

{ /* |'s comand buffer enpty? */
if(eepromestat.bit.cbheif == 1)
{
/* Latch data and address */
*progAdr ++ = *bufferPtr++;
/* Configure prog conmand */
eeprom ecnd. byte = PROG
/* Launch the comand */
eeprom estat. byte = CBElF;
/* Was the access error flag set? */
/* Was the protection violation error flags set */
if((eepromestat.bit.accerr == 1) ||
(eepromestat.bit.pviol == 1))
{
return(FAIL);
}
/* next word */
si ze--;
}
}
/* Wait for last conmmand to finish */
whil e(eepromestat.bit.ccif = 1)
{
}

r et urn( PASS) ;

/* finished, no errors */
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/******************************************************************************

Copyright (c) Mdtorola 2001

Fil e Nane : $RCSfile: ProgFlash.c,v $
Engi neer : $Aut hor: r27624 $

Locati on : EKB

Dat e Created : 05/ 06/ 2001

Current Revision : $Revision: 1.2 $

Rk R Ik S b S R O kR R S R R R O R O R R R bk kR

Mot orol a reserves the right to make changes without further notice to any
Product herein to inprove reliability, function or design. Mdtorola does not
assure any liability arising out of the application or use of any product,
circuit, or software described herein; neither does it convey any license

under its patent rights nor the rights of others. Mtorola products are not
desi gned, intended, or authorized for use as conmponents in systens intended for
surgical inplant into the body, or other applications intended to support life,
or for any other application in which the failure of the Mtorola product
could create a situation where personal injury or death may occur. Should

Buyer purchase or use Mtorola products for any such unintended or

unaut hori zed application, Buyer shall idemify and hold Mdtorola and its

of ficers, enployees, subsidiaries, affiliates, and distributors harml ess
against all clains costs, danages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claimof personal injury or death
associ ated with such uni ntended or unauthorized use, even if such claimalleges
that Mbtorola was negligent regarding the design or manufacture of the part.
Mot orol a and the Mdtorola | ogo* are regi stered trademarks of Mtorola Ltd.

******************************************************************************/
/************************* System I nCI ude FI I es ******************************/

/************************* PrOJ ect InCI ude Files *****************************/

#i ncl ude "stdtypes. h"
#i ncl ude "ncucfg. h”
#include "s12 fectl.h"

* k% R IR I S I I S I I S O ER R I I S I I I O ER R IR I S I S S I I S S I I I
/ R S S R R O S S O * k% typedefs * R R R O o R /

/************************* #mfines ******************************************/

#i f ndef ALI GNED_WORD MASK
#defi ne ALl GNED_WORD MASK 0x0001
#endi f

#i f ndef PASS

#def i ne PASS 1
#endi f

#i f ndef FAIL

#define FAIL 0
#endi f
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ER R R I I I R I 1 R R R R R R R R R R R R I
/ d obal Vari abl es /

static tFLASH flash @REG BASE + 0x100);

/************************* External Va.rla.bl es ********************************/

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

Functi on Nane : Conf i gFCLKDI V
Engi neer : r27624
Dat e : 17/ 9/ 2001
Argunent s : none
Ret urn : none
Not es : This function configures the flash clock prescaler.
******************************************************************************/
voi d
Conf i gFCLKDI V( voi d)
{
if(flash.fclkdiv.bit.fdivld == 0)
{ /* configure flash clock prescaler */
flash. fcl kdiv.byte = (U NT8)FCLK_PRESCALER,
}
return;
}
/******************************************************************************
Functi on Name : Pr ogFl ash
Engi neer : r27624
Dat e : 17/ 9/ 2001
Argunent s : pr ogAdr Pointer to the start of the destination
Fl ash | ocation to be programred
bufferPtr Pointer to the start of the source data
size Nurmber of WORDS to be programmed
Ret urn : FAI L i f progAdr does not point to an aligned

word, or the ACCERR bit is set during programm ng sequence, or the PVIOL bit is set during
programm ng sequence.

PASS if not FAIL.

Not es : This function does not check if the flash is erased.
This function does not verify that the data has been
sucessful |y programed.

This function will program non-paged flash only
This function nmust NOT be |ocated in pages $3C to $3F

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

Ul NT8

ProgFl ash( Ul NT16* progAdr, U NT16* bufferPtr, U NT16 size)

{
Ul NT8 CCRCopy;
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i f(((UI NT16) progAdr & ALI GNED WORD MASK) != 0)/* Check for aligned word */

return(FAIL);

}
asm
{
TFR CCR A
STAA CCRCopy ; store CCR
ORCC #$10 ;mask interrupts
}
/* Clear error flags for ALL arrays */
flash. fcnfg. byte = 3;
flash.fstat.byte = (PVIOL | ACCERR);
flash.fcnfg. byte = 2;
flash.fstat.byte = (PVIOL | ACCERR);
flash.fcnfg. byte = 1;
flash.fstat.byte = (PVIOL | ACCERR);
flash. fcnfg. byte = 0; /* this array to be programed */

flash.fstat. byte (PVIOL | ACCERR);
whi | e(size !'= 0)
{
/* |Is the conmand buffer enpty? */
if(flash.fstat.bit.cbeif == 1)
{
/* Wite word to FLASH buffer. */
*progAdr ++ = *bufferPtr++;
/* Initiate program conmmand */
flash. fcnd. byte = PROG
/* Clear command buffer enpty flag by witing a 1 to it
Thi s | aunches the comrand. */
flash.fstat.byte = CBElF;
/* Was the access error flag set */
/* Was the protection violation error flags set */

if((flash.fstat.bit.accerr == 1) ||
(flash.fstat.bit.pviol == 1))
{
asm
{
LDAA CCRCopy
TFR A, CCR ;restore CCR
}
/* Return status. */
return(FAIL);
}

/* One less word to program */
/* One less word to wite */

si ze--;
}
}
/* wait for last command to conplete */
while(flash.fstat.bit.ccif = 1)
{
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}
asm
{
LDAA CCRCopy
TFR A, CCR ;restore CCR
}

/* Return status. */
r et ur n( PASS) ;

}

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