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APPLICATION NOTE 3577
Converting MAXQ Microcontrollers from Sector-Erasable (SE) to

Page-Erasable (PE) Flash Devices

Abstract: This application note describes the basic information needed for a Software Engineer to convert an
application from a sector-erasable (SE) to a page-erasable (PE) MAXQ microcontroller. This information applies
to the MAXQ flash-based microcontrollers that are available in both SE and PE versions.

Introduction

This application note outlines the differences between the sector-erasable (SE) and page-erasable (PE) flash
memories used in some MAXQ7665 microcontrollers The article also explains the basic steps to convert an

application from SE to PE flash versions. The SE flash is available on microcontrollers with greater than 32kB
program flash as a more cost-effective solution over PE flash.

There are several reasons for transitioning from SE to PE flash devices, but most commonly it is the need to
reduce costs or start development work using currently available devices. This application note provides the
information to make the transition as quick and smooth as possible.

To determine the flash types available on your MAXQ7665, please refer to the data sheet. For more detailed
information using the SE and PE data and program flash, refer to the application notes in the Table 1.

Table 1. SE and PE Flash Application Note Reference Table

Application Note Title

3575 In-Application Programming (I1AP) of the MAXQ7665 Sector-Erasable Program and Data Flash

3576 In-Application Programming (I1AP) of the MAXQ7665 Page-Erasable (PE) Program and Data Flash

In-Application Programming (I1AP) of the MAXQ7665C Page-Erasable (PE) Flash with One Word Erase
Data Flash

3579

SE and PE Flash Compared

This section summarizes the differences between SE and PE flash.

Table 2. Flash Structure and Performance Overview

Structure: 2 sectors: 256W or 512W 4 or 8 sectors: 64 pages/sector containing 1W
Erase: 1 Sector 2 Pages—2 Words or 1 Page—1 Word?

Write: 1 Word 1 Word

Structure: 1 or 2 sectors: 16kW or 32kW 4 or 8 sectors: 64 pages/sector containing 32W
Erase: 1 Sector 2 Pages—64 Words

Write: 1 Word 32 Words
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Table 3. SE and PE Routine Mapping

PE Flash SE Flash

1 flashWrite() 15 flashWrite()

2 flashErasePage()

3 flashEraseAll() 3 flashEraseAll()

4 moveDPO() 4 moveDPO()

16 flashEraseSector() 2 flashEraseSector()
17 dataFlashWrite() 15 flashWrite()

18 dataFlashWriteE()*

15 flashWrite()

19 dataFlashErasePage()

20 dataFlashEraseSector() 2 flashEraseSector()
21 dataFlashEraseAll()

22 dataFlashReadE()* 4 moveDPO()

Notes
1 The one-word-erase feature is available for the MAXQ7665C device only. For more information, see application
note 3579, noted in Table 1.

Memory Map Comparison

Tables 4 and 5 show the flash memory maps for the 16kB and 32kB versions of the MAXQ7665. Refer to the
data sheet for a complete list of memory options. The SE flash contains a second data flash sector located at
0x5000. This data sector is normally used for implementing bank-switching methods to support fault-tolerant in-
system data storage. The PE flash version does not need the second data sector to implement fault-tolerant in-
system data storage.
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Table 4. SE Flash Memory Maps for MAXQ7665

OxAOFF
OxAD0D

Ox8BFF
Ox8000

Ox30FF
Ox3000

Ox20FF
Cx2000

Ox1FFF

0x0000

256 x 16 DATA SRAM

3K x 16
UTILITY ROM

(1 SECTOR)

256 x 16 DATA FLASH

(1 SECTOR)

256 x 16 DATA FLASH

BK x 16
PROGRAM FLASH
(1 SECTOR})

OxAQFF

256 x 16 DATA SRAM

Ox8BFF
Ox8000

3K x 16
UTILITY ROM

OxS1FF
Ox5000

512 x 16 DATA FLASH
(1 SECTOR)

Ox41FF
Ox4000

512 x 16 DATA FLASH
(1 SECTOR)

Ox3FFF

Ox0000

16K x 16
PROGRAM FLASH
(1 SECTOR)
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Table 5. PE Flash Memory Maps for MAXQ7665

OxAOFF OxAQFF
OXAOFF | 256 x 16 DATASRAM | OXA0FF | 256 x 16 DATA SRAM

Ox8BFF K x 16 Ox8BFF 3K x 16
DxB000 UTILITY ROM OxB000 UTILITY ROM
ox4OFF [ 256 % 16 DATAFLASH | | 512X 16 DATA FLASH
0x4000 | (4 SECTORS, 256 PAGES) | Ox4000| (8 SECTORS, 512 PAGES)
OX3FFF
Ox1FFF 16K x 16
8K x 16 FPROGRAM FLASH
PROGRAM FLASH (8 SECTORS, 512 PAGES)
(4 SECTORS, 256 PAGES)

0X0000 0x0000

Utility ROM Flash Routine Differences

It is important to understand how the low-level flash routines differ between the SE and PE flash types. Tables 6
and 7 show the flash routines supplied by the Utility ROM for both flash types. Table 8 shows how each PE flash
function maps to its SE flash counterpart. For a complete listing of Utility ROM routines, refer to the User's Guide

for the specific MAXQ part used.

The PE flash has a separate set of routines that manage the data and program flash memory. These separate
routines are necessary because the page structures differ between data and program flash memories. Only the
flashEraseAll() routine operates on both data and program flash pages. There are also additional page-erase
routines that allow smaller blocks of flash to be erased at a time. PE flash is different than SE flash when writing
to program flash as you must write an entire page at once. Please refer to the application notes listed in Table 1
for detailed descriptions of the Utility ROM flash routines.

Unlike the SE flash flashWrite() routine that writes one word at a time, the flashWrite()routine used for writing to
PE program flash memory writes 1 page (32 words) at a time. This larger code size should not pose a problem
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for converting the software originally written for SE program flash over to support PE flash—program code is
normally written in large blocks anyway.

Table 6. SE Flash Utility ROM Routines

Entry Point Entry Point
REUTTE NI ROMTable = ROM[800Dh]|Physical Address

flashEraseSector() ROM[ROMTable + 1] OxX8XXX
3 flashEraseAll() ROM[ROMTable + 2] OX8XXX
4 moveDPO() ROM[ROMTable + 3] Ox8XXX
15 flashWrite() ROM[ROMTable + 14] OX8XXX

Table 7. PE Flash Utility ROM Routines

. . Entry Point Entry Point
RELITRAE NI 2y ROMTable = ROM[800Dh]|Physical Address

1 flashWrite() ROM[ROMTable] OxX8XXX
2 flashErasePage() ROM[ROMTable + 1] OX8XXX
3 flashEraseAll() ROM[ROMTable + 2] Ox8XXX
4 moveDPO() ROM[ROMTable + 3] OX8XXX
16 flashEraseSector() ROM[ROMTable + 15] OX8XXX
17 dataFlashWrite() ROM[ROMTable + 16] OX8XXX
18 dataFlashWriteE() ROM[ROMTable + 16] OX8XXX
19 dataFlashErasePage() €ROM[ROMTable + 18] OX8XXX
20 dataFlashEraseSector() ROM[ROMTable + 19] Ox8XXX
21 dataFlashEraseAll() ROM[ROMTable + 20] OX8XXX
22 dataFlashReadE() ROM[ROMTable + 21] OX8XXX

Table 8. Map of PE and SE Flash Utility ROM Functions

PE Flash SE Flash

ul6 flashWrite(ul6 *pDest, ul6 *pSrc) ul6 flashWrite(void *pAddress, ul6 iData)
ul6 flashErasePage(void *)

ul6 flashEraseSector(void *) ul6 flashEraseSector(void *)

moveDPO moveDPO

ul6 flashEraseAll(void) ulé flashEraseAll(void)

ul6 dataFlashWrite(ul6 *pAddress, ul6 iData) ul6 flashWrite(void *pAddress, ul6 iData)
ul6 dataFlashWriteE(ul6 *pAddress, ul6 iData) ul6 flashWrite(void *pAddress, ul6 iData)
ul6 dataFlashErasePage(void *)

ul6 dataFlashEraseSector(void *) ul6 flashEraseSector(void *)
ul6 dataFlashEraseAll(void)

ul6 dataFlashReadE(ul6 *pAddress) moveDPO

Data Flash

It should normally be a simple task to port software written for SE flash over to operate with PE flash. When the
differences between the two data-flash structures are understood, the best approach for the porting task
emerges. Figure 1 shows the structure of the SE data flash, which consists of two sectors each with 256 words.
An erase operation erases the entire contents of one sector, while one word can be written at a time. There are
two sectors available to implement bank switching for applications requiring a fault-tolerant data storage
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mechanism. When bank switching is needed, the effective flash data size is only one sector.

Figure 2 shows the structure of the 1kB PE data flash which consists of eight sectors, each sector containing 64
pages, each page containing one word. A PE operation will erase two consecutive pages (two words). The two-
word page-erase of the PE data flash provides greater flexibility in architecting a fault-tolerant data-storage

mechanism.

The Utility ROM also contains routines for the MAXQ7665C, which supports one-word-erase/write operation. The
flashWriteE() and flashReadE() routines enable EEPROM-like one-word-erase/write functionality in this device.

See the MAXQ7665 User's Guide and Application Note 3579 (in Table 1) for more details.

05000

Dx40FF

Q4000

SECTOR 1
(256 words)

SECTOR O
(256 words)

W253
was2

-

o

£33

Figure 1. 1kB SE Data Flash—Sector Structure.
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Oxd1FF

w4120
Oxd1BF

D180
Ox417F

Ol 40
Owd13F

D100
Ox40FF

CrcdC0
Ce40BF

O d080
O d07TF

O 4040
Ox403F

Qw4000

SECTOR 7
(PAGES 448-511)

SECTOR 6
(PAGES 384-447)

SECTOR 5
(PAGES 320-383)

SECTOR 4
(PAGES 255-319)

SECTOR 3
(PAGES 192-255)

SECTOR 2
(PAGES 128-191)

SECTOR 1
(PAGES 64-127)

SECTOR O

(PAGES 0-63)

Page 191

Page 190
Fage 1858

Page 188

L

Page 131
Fage 130
Page 129
Page 128

HII 811

W91

W190
W89
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L]

W131
W30
w129
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Figure 2. 1kB PE Data Flash—Sector/Page Structure.

Porting Example: Bounded Queue with Bank Switching

The following example illustrates how a bounded-queue technique with bank-switching architecture designed for
a SE data flash can be easily modified to work with a PE data flash. A SE data sector size of 256 x 16 is used for
this example. Each sector will hold up to eight entries of 32 words. Table 9 shows the memory map for each

sector. Figure 3 shows how the entries will be written into the SE data flash.
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Table 9. Example of a Bounded-Queue Memory Map

FQueueBankO[ ]

Queue Index

7
6
5

2
1
0

Data Flash

0x40EO-0x40FF
0x40C0-0x4FDF
0x40A0-0x40BF

0x4040-0x405F
0x4020-0x403F
0x4000-0x401F

FQueueBankl1[ ]

Data Flash

Queue Index

15
14
13

10

Ox50EO0-0x50FF
0x50C0-0x5FDF
0x50A0-0x50BF

0x5040-0x505F
0x5020-0x503F
0x5000-0x501F

When threshold reachad
an Sacior O, erase Secior 1.

Seotor 1

Emptgr

Emipty

Ermipty

Empty

Emipty

Emiply

Emipty

Emiply

Secior 0

Empty

Empty

- VAN

Erase

E:ulnr i

Empty

Empily

Empty

When threshold reached
on Sectar 1, erase E-'Ell?tl:lr' 0.

Eector 1

Emptgr

o

AN

Sector 0

I
T

-

Empty

Empty

Empity

Ermipty

Emipity

Emipty

Empt:.r

Empty

EE‘E‘E‘IE‘IE‘E‘!TIE
“‘“E:a’iﬁiﬁl

Sector 0

Empty

Empty

Emgpty

Figure 3. Bounded Queue with Bank Switch Flow for SE Flash.
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The constants and data structures for the example in Figure 3 are defined below:

Variables and Constants

#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

C_Q BANKSI ZE ( 8) [/ The nunber of entries in each bank
C_Q BANKS ( 2) /1 The nunber of banks

C Q ERASE THRESH ( C Q BANKSIZE - 2 )

C Q MAX ( C_Q BANKSIZE * C_Q BANKS )

C QMX ID ( CQMAX * 2)

C_Q DATASI ZE ( 31) /] Data size in words

C Q FULL (-1)

C_Q _XSUM ERRCR (-2)

C _FLASH EMPTY ( OxFF )

/1 For this exanple each entry is 31 words of arbitrary data.
typedef struct {
ul6 i Dat a[ C_Q DATASI ZE] ;

u8 il D

u8 i Checksum
} QENTRY;
extern bool Checksumval i d( QENTRY *pEntry);
extern ul6 fl ashEraseSector(void *pAddress);
extern ulé flashWite(void *pAddress, ul6 iData);
extern QENTRY FQueueBankO[C Q MAX]; // Mapped to SE data flash sector O
extern QENTRY FQueueBankl[C Q MAX]; // Mapped to SE data flash sector 1
extern u8 i QD /1 1D nunber of the last entry
extern u8 i Q ndex; /1 Index of current entry
extern u8 i Bank; /1 1ndex of current flash bank
ENTRY *FQueue[ C_Q BANKS] = {FQueueBankO, FQueueBank1l};

The initialization routine follows below.

Initialization Code

/-k

/1 queuelnitialize()

/1 This routine returns the current valid entry in the queue and

/1 sets the global variable iQDto the ID of the current valid entry.
*/

short queuelnitialize(void)

{

s16 il ndex;

iQD=0;
/! Find the active sector
for (iBank=0;iBank < C_Q BANKS; ++i Bank)

/[l Only the current sector will have the first entry used
/1 and the last entry enpty.
if (FQueue[iBank][0].iID != C FLASH EMPTY &&

FQueue[ i Bank] [ C_Q BANKSI ZE-1].i | D == C_FLASH EMPTY) {

/1 Find the last valid entry.
for (ilndex=1;ilndex < C Q BANKSI ZE-1; ++i | ndex)
{
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i f (FQueue[iBank][ilndex].ilD == C_FLASH EMPTY)

{
i @D = FQueue[iBank][ilndex-1].ilD,
return ilndex - 1 + C_Q BANKSI ZE*i Bank;
}
}
}
}
/1 Should never get here. The queue is full, return error.

return C_Q FULL;

The write routine code is shown next.

Write Data Code

/*
/1 queueWiteEntry()
/1 Wites new entry into the flash queue.
*/
short queueWiteEntry( QENTRY *pEntry)
{
voi d *pDest;
ulé i;
if (pEntry !'= NULL)
/1 Conpute the new packet I|D.
iQD=(iQD+ 1) % C Q MAX ID;
/1 Conpute the new I ndex.
i @ndex = (i Qndex + 1) % C Q MAX;
/1 Set the packet I|D.
pEntry->iID = i QD
/1 Calculate the checksum
pEntry->i Checksum = i Q D
for (i =0; i < C_QDATASIZE;, ++i)
pEntry->i Checksum += pEntry->i Data[i];
/1 Wite packet to flash.
pDest = &FQueue[i Q ndex / C_Q BANKSI ZE] [i Q ndex % C_Q BANKSI ZE] ;
for (i =0; i < sizeof (QENTRY)/2; ++i)
flashWite(pDest, ((ul6 *)pEntry)[i]);
return true;
}
return false;
}

Finally, the erase sector routine needs to be called at least once after every write to ensure that the next sector

to be used will be erased.
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Erase Sector Maintenance Code

/*

/'l queueEr aseSect or Mai nt enance()

11

-

This routine nonitors the flash sectors and, when the current sector
alnost full, it erases the next sector to free up nore room
Returns true if a sector erase occurred during the call.

This routine rmust be called at |east once per queueWiteEntry() call.

queueEr aseSect or Mai nt enance(voi d)

/1 1f the sector is almpst full then we want to try and erase the next
/'l sector.
if ((iQndex % C_Q BANKSI ZE) > C_Q ERASE_THRESH)

{
short iBank = (i Q ndex / C Q BANKSIZE + 1) % C_Q BANKS;
// If there are restrictions on when flash can be erased
// then additional conditional can be added here.
/'l Just make sure that the next sector is erased before the current
/'l sector is full.
if (FQueue[iBank][0].ilID != C FLASH EMPTY)
{
fl ashEr aseSect or (FQueue[ i Bank] ) ;
return true;
}
}

return false;

Now the task is to convert this very simple example for use on a 256 x 16 PE data flash. Bank switching is not
needed for the PE data flash since entries can be erased individually. This will simplify the code. Table 10 shows
the updated memory map and Figure 4 diagrams how the entries will now be written into the PE data flash.

7
6
5

Table 10. Example of a PE Flash Bounded-Queue Memory Map
FLASHQueue[ ]

Data Flash Address

0x40E0-0x40FF
0x40C0-0x40DF
0x40A0-0x40BF

0x4040-0x405F
0x4020-0x403F
0x4000-0x401F
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Before writing
Entry 11,

Entry 4 must | Entry 7
be erased. |Entry6

Entry 5

Entry 4 ]
_——

Entry 1'

Entry 9 ‘
Entry BI l

—

Figure 4. Bounded-Queue Flow for PE Flash.

The updated constants and data structures are defined below. The entry data structure stays the same, but

anything used for bank switching has been removed:

Variables and Constants

#defi ne C_Q MAX ( 8)

#define C_Q MAX ID ( CQMX * 2)

#def i ne C_Q DATASI ZE ( 31) /] Data size in words
#define C Q FULL (-1)

#defi ne C_Q _XSUM ERROR (-2)

#define C_FLASH EMPTY ( OxFF )

/1 For this exanple each entry is 31 words of arbitrary data.
typedef struct {
ul6 i Dat a[ C_Q DATASI ZE] ;

u8 il D
u8 i Checksum
} QENTRY;

extern bool ChecksunVal i d( QENTRY *pEntry);
extern ulé flashEraseSector(void *pAddress);
extern ul6é flashWite(void *pAddress, ul6 iData);

extern QENTRY Fl ashQueue[C Q MAX]; [/ Mapped to PE data flash
extern u8 i QD /1 1D nunber of the last entry
extern u8 i Q ndex; /1 Index of current entry

Again, any code associated with bank switching is removed. The updated initialization routine follows.
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Initialization Code

/*
/1 queuelnitialize()
/1 This routine returns the current valid entry in the queue and
/1 sets the global variable iQDto the ID of the current valid entry.
*/
short queuelnitialize(void)
{
s16 il ndex;
iQD = 0;
/1 Find the last valid entry.
for (ilndex=0;ilndex < C Q MAX-1; ++ilndex)
{
if (FlashQueue[ilndex].ilD == C_FLASH EMPTY)
{
ilndex = (ilndex + CQ MAX - 1) % C_Q _MAX;
i Q@D = FlashQueue[ilndex].ilD % C_Q MAX_ID,
return il ndex;
}
}
/1 Should never get here.The queue is full,return error.
return C Q FULL;
}

Again, any code associated with bank switching is removed. A few lines of code are added to erase the next
entry beyond the one to which it is going to write; flashWrite() is replaced with dataFlashWrite(). These steps

ensure that the latest entry can always be found upon initialization. The updated write routine follows.

Write Data Code

/*

/1 queueWiteEntry()

/1 Wites new entry into the flash queue.
*/

short queueWiteEntry( QENTRY *pEntry)

{

voi d *pDest;

ulé i;

if (pEntry !'= NULL)

{
/1 Conpute the new packet I|D.
iQD=(iQD+ 1) % C QM ID

/1 Conpute the new | ndex.
i @ndex = (i Qndex + 1) % C _Q MAX;

/1 Set the packet ID.
pEntry->i 1D = i QD

/1 Calcul ate the checksum
pEnt ry->i Checksum = i Q D,
for (i =0; i < C_QDATASIZE, ++i)
pEnt ry->i Checksum += pEntry->i Data[i];

/1 1f next entry is full erase it. There nust al ways be at |east one
/1 enmpty entry so the latest entry can be | ocated.
if (FlashQueue[(iQndex + 1) % C Q MAX].ilD != C_FLASH EMPTY)
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}

retu

/1 dat aFl ashEr asePage erases two pages (2 words) at a tine
/1 so we need to call it for every other word address in the
/[l entry.
for (i =0; i < sizeof (QENTRY)/4; ++i)
dat aFl ashErasePage (((ul6 *)&Fl ashQueue[ (i Q ndex + 1)
+i*2);

% C_Q MAX] )
}

/1 Wite packet to flash.
/1 Assunption is that entry wll
/1 two lines of code.
pDest = &Fl ashQueue[i Q ndex];
for (i =0; i < sizeof (QENTRY)/2; ++i)

dat aFl ashWite(pDest, ((ul6é *)pEntry)[i]);
return true;

al ready be erased due to previous

rn fal se;

The queueEraseSectorMaintainance() function is no longer necessary, so it is deleted.

Program Flash

Porting in-application programming (I1AP) software written to write to SE flash over to operate with PE flash
should be a simple task. Understanding the differences between the two program flash structures will reveal the
best approach for the porting task. The MAXQ7665 32kB SE flash device and all 16kB SE flash devices have only
one sector. An erase operation will erase the entire contents of one sector, while one word can be written at a
time. Figure 5 shows the structure of the 32kB PE program flash which consists of eight sectors, each sector
containing 64 pages, each page containing 32 words. The 16kB devices contain only four sectors. A page erase
operation will erase two consecutive pages (64 words). The page erase of the PE program flash provides greater
flexibility for dividing the program flash into application and boot-loader segments. If a boot-loader application
was not used in the current design, now would be a good time to add it.

O 3FFF SECTOR 7 mem | WET12 WET13 *tt WB142  VB143
(PAGES 448-511
ge3400 : wep | WE0S0 WEB1  **+ we110 el
SECTOR 6
oxanog|  (PAGES 384-447) mm | WE4B  WWBD49 “** WB07E  WEOT9
GraFFF SECTORS ) | WEOIE  WBOIT WEO4E W47
teogop|  (PAGES 320383)
2TFF SECTOR 4
i -
o SECTOR 3
ﬁ}ﬂ (FAGES 182-255)
SECTOR 2
ocipon|  (PAGES 128-141) Page 131 |[mmmlp| Wa192  Wa4183  *tt w4222 w223
FFF
SECTOR 1 e 130 (mmmfp| WA4160  W4161 ser o WTS0 W41S1
00800 (FAGES 84-127) Pag
e ———— Page 129 |weslp | W4128  W4129 LL WH158  W4159
220000 (PAGES 0-63) Page 128 |meey | W4006  WM0I7 Wa1268 W27
Figure 5. 32kB PE Program Flash—Sector/Page Structure.
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The Figure 6 flowcharts show both SE and PE reflash routines. Typically when reflashing the main application,
the first step is to erase the entire main application code area with a call to a user-written function like
flashEraseApplication(), which calls flashEraseSector() for each sector used to store the main application code.
The method for erasing PE flash is essentially the same, except that smaller amounts flash are erased with a
single call. As a result, more calls to flashEraseSector() and/or flashErasePage() will occur.

Problems can occur when porting the flash write loop. The PE flash write function, flashWrite(), writes a full page
(32 words) at a time. Depending on how the data is to be written, this section of the code may need to be
rewritten to accommodate the collection of one page of program data for each call to flashWrite(). If the
application requires the least impact on higher level communications protocols, then writing a routine to emulate
the single-word write of the SE flashWrite() function is the best approach. See Figure 7 for the updated PE
reflash flowchart that emulates the SE reflash flow. When using this approach, write requests must come in
groups of 32 words so the application space should always be a multiple of 32 words.

I I
— Erase main application

| E::: :}]nﬂln aml'xrs" flashEraseSector(), l
: EraseSec flashErasePage() |

I
| |
| |
: et Data Word Gat 32 Data Words :
l I
| y v !
| Write Word to Flash Write Page to Flash |
| flashWrite() flashWrite() |
| R, =y | || -y

Programming 15 Frogramming

-, Completa?

- Completa?

RESET

Figure 6. Flowcharts of Very Simple Reflash Routines.
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‘l @nnmmsmu.t-@
Erase main application
flashEraseSector{), ¢

flashErasePage()
Store Data Word
in RAM Buffer
Get Data Word
* ,Am 32 Words
Stored?

flashWriteEmulate()

flashWrite()

P¥is Programming
. Complete?

RETURN

Figure 7. Emulating SE Flash Flow.

The following code is a simple reflash routine for a device with SE flash that receives commands and data
through an unspecified serial link. Remember that this routine can not be located in the same sector of flash that
is being reprogrammed.

/~k

/1 VerySi mpl eReFl ash()

11 Sector Erasabl e Fl ash

/1 Application code resides in Sector 1 only.

/1 Step 1. Wait for erase conmand, then erase fl ash.

/1 Step 2. Wait for program command, then program flash one word

11 at a tine.

*/

voi d VerySi npl eReFl ash()

{

ul6é i Status; /1l The status returned fromflash utility ROM
/1 calls

ulé i Size; /1 The size of the main code to program

ulé *pAddress = 0x2000; // The starting address of the main application
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InitializeCOW); /1 Can be CAN or UART.
Wi t For Er aseConmand() ;

S| owDownWat chdogUpdate(); // If watchdog enabl ed set tineout > 15s.
i Status = fl ashEraseSect or (C ADDRESS SECTOR 1);

SendFl ashEr asedResponse(i St at us) ;

Updat eWat chdog() ; /1 Prevent tineout

if (iStatus)
Reset M cro();

i Si ze = Wit For ProgramConmmand() ;
while (iSize--)

{

ulé i Data = Get Wr dFromCOVM) ;

i Status = flashWite(pAddress, iData);

if (iStatus)

br eak;

++pAddr ess;

Updat eWat chdog() ; /1 Prevent tineout
}

SendFl ashW it eResponse(i St at us);
Reset M cro();

The code below is an updated version of the simple reflash routine for use on a device with PE flash which
emulates the single-word write of a SE flash device. There are restrictions for using the code below: the starting
address of the application to be programmed must start at the beginning of a page, and the length (in words)
must be divisible by 32.

/*

/1 VerySi npl eReFl ash()

/1 Page Erasabl e Fl ash

/1 Application code resides in Sector 1 only.

/1 Step 1. Wait for erase command, then erase flash.

/1 Step 2. Wait for program comuand, then program flash one word

/1 at a tine.

*/

voi d VerySi npl eReFl ash()

{

ulé i Status; /1 The status returned fromflash utility ROM
/1 calls

ulé iSize; /1 The size of the nain code to program

ulé *pAddress = 0x2000; // The starting address of the main application
ulé i;

InitializeCOM); /1 Can be CAN or UART
Wi t For Er aseConmand() ;

S| owbownVat chdogUpdate(); // If watchdog enabl ed set timeout > 15s
for (i =C_APP_SECTOR START;i < C_APP_SECTOR END; ++i)

{
i Status = fl ashEraseSector(i * C SECTOR S| ZE);

/1 Stop on error
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if (iStatus)

br eak;
}
SendFl ashEr asedResponse(i St at us) ;
Updat eVt chdog() ; /1 Prevent tineout
if (iStatus)

Reset M cro();

i Si ze = Wit For ProgramCommand() ;

flashWiteEmul atelnit(); /1 Just in case we aborted before
while (iSize--)
{

ulé i Data = Get Wr dFromCOWM) ;
i Status = flashWiteEmul at e( pAddress, iData);
if (iStatus)
br eak;
++pAddr ess;
Updat eWat chdog() ; /1 Prevent tineout

}

SendFl ashW it eResponse(i St at us);
Reset M cro();

}
static u8 i Count = O; /1 Keeps track of how many words in the buffer
static ul6 iBuffer[32]; /1 Buffer that tenporarily holds data to wite
static ul6é *pAddr; /1 Holds the starting address of the page to
Il wite.
/*
/1 flashWiteEmul ate()
/1 Ermul ates single word wite by collecting 32 words in a buffer
/1 and calling flashWite() when necessary.
/1
*/
ulé flashwWiteEnul ate(ul6 *pAddress, ul6 iData)
{
ulé i;
i Buf fer[i Count++] = i Data;
if (iCount == 0)
{
pAddr = pAddress; // Store the starting address of the page.
}
else if (iCount == 32) {
i Count = 0;
return flashWite(pAddr,iBuffer);
}
return O;
}
/*
/1 flashWiteEmul atelnit()
/1 Resets the counter in case of any error conditions abort the wite
/1 process in the middl e of a page.
*/

void flashWiteEnul atelnit()

{
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i Count = 0;
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