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

*/
*/
*/

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

/*

/* connect to Flash device

/*

ule fl con_dev(void)

{

extern void init_f1l uart(void);

extern void init_fl csi(void);

extern void stop_UARTO (void) ;
ule rc = NO_ERROR;

SRMKO = true;
UARTEO = false;

//
//

stop UARTO () ; //
PFL_RES = low; //
pPmFL_FLMDO = PM_OUT; //
pFL_FLMDO = low;
FL_VDD_HI () ; //
f1 wait (tDP); //
pPFL_FLMDO = hi; //
f1 wait (tPR); //
DPFL_RES = hi; //
rc = check ready pulse(); //
if (re)

return rc; / /
}
start flto(t01); //

init f1 uvart();
UARTEO = true;
SRIFO0 = false;
SRMKO = false;

while (!check flto()) //

7

return rc;

disable UART Rx INT.
disable UART H.W.
TxD/RxD = Hi-Z

RESET = low

FLMDO = Low output
VDD = high
wait

FLMDO = high
wait

RESET = high

check "READY PULSE" from target device

pulse width/timing error

start "t0l1l" wait timer

// Initialize UART h.w. (for Flash device control)

//
//
//

//

// start RESET command proc.

oo0oooooooo

enable UART h.w.
clear UART Rx IRQ flag
enable UART Rx INT.

timeout "tol" ?
no
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/****************************************************************/

/* */
/* Reset command */
/* */
/****************************************************************/
/* [r] uleé ... error code */
/****************************************************************/
ule fl ua_reset (void)
{

ule rc;

u32 retry;

set_uart0_br(BR_9600); // change to 9600bps

f1 wait (tCOM) ; // wait

set_ua_dir tx(); // Change Mono-wire UART transmit mode
putc_ua (0x00) ; // send 0x00 @ 9600bps

f1 wait(tl2); // wait

putc_ua (0x00) ; // send 0x00 @ 9600bps

set_ua_dir rx(); // Change Mono-wire UART receive mode

for (retry = 0; retry < tRS; retry++)
f1 wait (t20Q); // wait
put_cmd_ua (FL_COM RESET, 1, fl cmd prm); // send RESET command

rc = get_sfrm ua(fl ua sfrm, tWTO0 MAX) ;

if (rc == FLC_DFTO_ERR) // t.o. ?
break; // ves // case [C]
if (rc == FLC_ACK) { // ACK ?
break; // ves // case [A]
}
elsef
NOP () ;
}
//continue; // case [B] (if exit from loop)

}

// switch(zrc) {

//

// case FLC _NO_ERR: return rc; break; // case [A]
// case FLC DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 }

return rc;
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/****************************************************************/

/* */
/* Set baudrate command */
/* */
/****************************************************************/
/* [i] u8 brid ... baudrate ID */
/* [r] ulé ... error code */

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

uleé fl ua_setbaud(u8 brid)

{
ule rc;
u8 br;
u32 retry;
f1 cmd _prm[0] = 0x00; // "D01" : adjust by target device (115200bps)
f1 cmd _prm[l] = 0x00; // "D02" : adjust by target device (115200bps)
f1 cmd _prm[2] = 0x0a; // "D03" : (fixed value)
fl cmd prm([3] = 0x01; // "D04" : noise filter on
f1_wait (tCOM) ; // wait before sending command
put_cmd_ua (FL_COM_SET BAUDRATE, 1+4, fl cmd prm);// send "Baudrate Set" command
set_flbaud (brid) ; // change baud-rate
set_uart0_br (brid) ; // change baud-rate (h.w.)

retry = tRS;
while (1)
fl1 wait (EWT10) ;

put_cmd_ua (FL_COM RESET, 1, fl cmd prm);// send RESET command
rc = get sfrm ua(fl ua sfrm, tWTO MAX); // get status frame

if (re)
if (retry--)
continue;
else
return rc;
}
break; // got ACK !!

}

// switch(rc) {

// case FLC _NO_ERR: return rc; break; // case
// case FLC DFTO_ERR: return rc; break; // case
// default: return rc; break; // case
/7 }

return rc;
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/****************************************************************/

/* */
/* Erase all(chip) command */
/* */
/****************************************************************/
/* [r] uleé ... error code */
/****************************************************************/
ule fl uva _erase_all (void)

ule rc;

f1_wait (tCOM) ; // wait before sending command

put_cmd_ua (FL_COM_ERASE_CHIP, 1, fl_cmd prm); // send ERASE CHIP command

rc = get_sfrm uva(fl _ua sfrm, tWTl MAX); // get status frame
// switch(zrc) {

!/

// case FLC _NO_ERR: return rc; break; // case [A]
// case FLC DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 }

return rc;
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/****************************************************************/

/* */
/* Erase block command */
/* */
/****************************************************************/
/* [i] u8 block block number */
/* [r] ule error code */
/****************************************************************/
ule fl uva _erase blk(ulé sblk, ulé eblk)
{

ule rc;

u32 wt2_max;

u32 top, bottom;

top = get top_addr (sblk) ;
bottom = get_bottom_ addr (eblk) ;

set_range_prm(fl_cmd_prm,
wt2_max = make wt2_ max(sblk, eblk);
fl_wait (tCOM) ;

put_cmd_ua (FL_COM_ERASE BLOCK,

rc = get_sfrm ua(fl ua sfrm, wt2 max);
// switch(zrc) {

//

// case FLC _NO_ERR: return
// case FLC_DFTO_ERR: return
// default: return
//}

return rc;

top, bottom) ;

1+6, f1

// get start address of start block
// get end address of end block

// set SAH/SAM/SAL, EAH/EAM/EAL
// wait before sending command
// send ERASE CHIP command

cmd_prm) ;

// get status frame

rc; break; // case [A]
rc; break; // case [C]
rc; break; // case [B]
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/****************************************************************/

/* */
/* Write command */
/* */
/****************************************************************/
/* [1] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [r] uleé ... error code */

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

#define fl st2 ua (f1_ua sfrm[OFS_STA PLD+1])
ule fl uva write(u32 top, u32 bottom)
{

ule rc;

u32 send_head, send size;

bool is_end;

ulé block_num;

block num = get block num(top, bottom); // get block num

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

/* set params */
/************************************************/

set_range prm(fl cmd prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

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

/* send command & check status *x/

/************************************************/
f1_wait (tCOM) ; // wait before sending command

put_cmd_ua (FL_COM WRITE, 7, fl cmd prm);// send "Programming" command

rc = get _sfrm ua(fl ua sfrm, tWT3_MAX); // get status frame
switch(zrc)

case FLC _NO_ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

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

/* send user data */
/************************************************/
send_head = top;

while (1) {

// make send data frame

if ((bottom - send head) > 256) { // rest size > 256 ?
is_end = false; // yes, not is_end frame
send _size = 256; // transmit size = 256 byte

elsef
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is_end = true;
send size = bottom - send head + 1;

- send head) +1 byte

}

// transmit size

memcpy (£1_txdata frm, rom buf+send head, send size);

payload

!/

send head += send_size;
f1 wait (tFD3);
put dfrm ua(send size, fl txdata frm, is_end);

rc = get sfrm ua(fl ua sfrm, tWT4 MAX);
switch(re)

case FLC _NO_ERR:
case FLC_DFTO_ERR: return rc;
default: return rc;

if (f1 st2 ua != FLST ACK) { // ST2

rc = decode status(fl st2 ua); // No

return rc; // case

}
if (is_end)
break;

}

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

/* Check internally verify */
/************************************************/

rc = get sfrm ua(fl ua sfrm, tWT5 MAX*block num) ;

switch(rc)

case FLC_NO_ERR: return rc; break;
case FLC_DFTO_ERR: return rc; break;
default: return rc; break;

return rc;
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// set data frame
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// get status frame

break;
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6.9.5 OJ00OO0OOOoOooO

VerfyDOOOOOOOOOOOOOOOOOOO

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

/* */
/* Verify command */
/* */
/****************************************************************/
/* [1] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [r] ule ... error code */
/****************************************************************/
uleé fl uva verify(u32 top, u32 bottom, u8 *buf)
{

ulé6 re;

u32 send_head, send size;

bool is_end;

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

/* set params */

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

set_range prm(fl cmd prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

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

/* send command & check status *x/

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

fl_wait (tCOM) ; // wait before sending command
put_cmd_ua (FL_COM VERIFY, 7, fl1 cmd prm); // send VERIFY command
rc = get sfrm ua(fl ua sfrm, tWT6_ MAX); // get status frame
switch(zrc)
case FLC _NO_ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

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

/* send user data */
/************************************************/
send_head = top;

while (1) {

// make send data frame

if ((bottom - send head) > 256) { // rest size > 256 ?
is_end = false; // yes, not is_end frame
send_size = 256; // transmit size = 256 byte

}

elsef
is_end = true;
send size = bottom - send head + 1;// transmit size = (bottom -
send_head) +1 byte

}

memcpy (f1_txdata_frm, buf+send _head, send_size);// set data frame payload
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send _head += send_size;

£1 wait (tFD3);
put_dfrm ua(send_size, fl txdata frm, is _end); // send user data

rc = get_sfrm ua(fl_ua sfrm, tWT7_MAX) ; // get status frame
switch(re)
case FLC NO_ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
if (f1 _st2 ua != FLST_ACK){ // ST2 = ACK ?
rc = decode status(fl st2 ua); // No
return rc; // case [D]
}
if (is_end) // send all user data ?
break; // vyes
//continue;
}
return FLC NO ERR; // case [A]
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6.10.5 O0ODOO0ODOOODODO

Block Blank CheckD OO O OO OOOOOOOOOOOOOO

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

/* */
/* Block blank check command */
/* */
/****************************************************************/
/* [1] u32 top ... top address of blank check */
/* [i] u32 bottom ... bottom address of blank check */
/* [i] u8 whole ... <lscheck w/NON user flash */
/* <0>chek only user flash */
/* [r] uleé ... error code */
/****************************************************************/
ulé fl uva blk blank chk(u32 top, u32 bottom, u8 whole)
{

ulé rc;

ulé block num;

set_range prm(fl cmd prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
block num = get block num(top, bottom); // get block num
fl cmd prm[é6] = whole; // check only user area or not

f1 wait (tCOM) ; // wait before sending command

put _cmd ua (FL_COM BLOCK BLANK CHK, 7+1, fl cmd prm);

rc = get sfrm ua(fl ua sfrm, tWT8 MAX * block num); // get status frame
// switch(rc) {
//
// case FLC NO_ERR: return rc; break; // case [A]
// case FLC DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
//}

return rc;

000000000000 U18433JJ2VOAN



0ed UARTOOOO

6. 11 Silicon Signatureld I [ [

6.11.1 O0O0OO0OODOO

Silicon Signature Y FALIRF|E

78KOR/Kx3

75
BI7L—L—
@ VY REIEYTA | B
® Silicon Signature YV F-JL—LiEE
T AT—ARA-TL—LZED
94;%)&'?}* ® B4 L™ k- FToD twrii (MAX.)
EEREIAIC

A7—52-IL—LB{E

AT-RRTL-LZEIE

ZIEATHAA
[ACK/ACKLELS}]

ACKLLSH
ACK
\A F=R-IL—LZIED
. BA LTI FIVD trp2 (MAX.)
LTk BRI

RE FRIL-LBE

F=R-IL=L(DVAV- VT2 TF V) RIE

TF—=R-TL—LIFIEE?
[Yes/No]

No

Yes

000000000000 U18433JJ2VOAN

91



0ed UARTOOOO

92

6.11.2 OOOODOO

O

O

gboboboooboobobobobobooboboobobobobObO tewd O
OOoOOOoOoOopoooooooooao|sSiliconSignaturel 000 DO0O0O0OOOO
gbobooooooobobooobooboobobobooboobooboboooboooboooboo
gboboboboooogonog DDDDDDDDDD[C]|DD
000000000 twria (MAX.) O O

gbobobobooobooooboonoo

ST1=ACKO OO obobobooooo

ST1=ACKOOOOO Oo|joooomBelooO

gboboboobooooobooboobooboooobooooooboobobobooobobon
goao

gboboboooboobgooo |DDDDDDDDDD[C]|DD
gbob0bOo00n ez (Max.) 00O
goboboboboooooooboobobobobobobooboooobobUobo

dodogogoogooog O|00O0[AlCOoOd

dodogogoogooog DDDDDDDDDDDDD[D]‘DDD

6.11.3 OO00O0OOO

oooo ooooooood a O

oooo [Al|DOODDOACKO 06H gobooooobOooobOoOooooooobOoooo

goooooooooooooocooooboooono

oooo Bl|IODOoOoOOOOOOO 07H goooooooooooooooooooooon
oono
0000 0NACKO 15H goboooobooooboooooooooooooo

OLENOOODOETXOOOOOO

oooooooooo [e O goboooobooobooooooooboooobooo

goooOooboooooooood

oooooooooooglo) O goboooobooobooooooooboooooo

goooOoooOoooooooooooo

000000000000 U18433JJ2VOAN



0ed UARTOOOO

6.11.4 O0ODOO0OODOO

Silicon Signature
J9V RnEE

A
BiIL—L— .
9V REEDIA b con

A

ARVR-IL—L
EENE
(Silicon Signature)

>
«

Y
Rf—ﬁlk No

ERIE?

Yes

twrii (MAX.)

[ 84 L7 k-I5—([C] j

7=5-Ib-L
IRVIVES )]

57

trp2 (MAX.)

[ 84 L7 k-I5—([C] ]

4

[%"—9-71/—L\-13—[D]j [ E##TIA] j

000000000000 U18433JJ2VOAN 93



0ed UARTOOOO

6.11.5 000O0O0O0OO0ODODO

Silicon Signature0 00000000000 O00OD0OOOOOO

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

/* */
/* Get silicon signature command */
/* */
/****************************************************************/
/* [1] u8 *sig ... pointer to signature save area */
/* [r] ule ... error code */
/****************************************************************/
ule fl uva getsig(u8 *sig)
{

ulé6 rc;

f1_wait (tCOM) ; // wait before sending command

put_cmd_ua (FL_COM_GET SIGNATURE, 1, fl cmd prm); // send GET SIGNATURE command

rc = get_sfrm ua(fl ua sfrm, tWT1ll MAX); // get status frame
switch(zrc)

case FLC _NO_ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]

default: return rc; break; // case [B]
}
rc = get dfrm ua(fl_rxdata frm, tFD2 MAX) ; // get status frame
if (re){ // if error

return rc; // case [D]

}

memcpy (sig, £l rxdata frm+OFS_STA PLD, fl rxdata frm[OFS_LEN]);// copy Signature
data

return rc; // case [A]
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6.12.5 00O0OO0OOOODODO

VersionGetD OO O DOODOODOOOOOOOOOOOO

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

/* */
/* Get device/firmware version command */
/* */
/****************************************************************/
/* [1] u8 *buf ... pointer to version date save area */
/* [r] ule ... error code */
/****************************************************************/
uleé fl ua getver (u8 *buf)
{

ul6 rc;

f1l_wait (tCOM) ; // wait before sending command

put_cmd_ua (FL_COM_GET VERSION, 1, fl cmd prm); // send GET VERSION command

rc = get_sfrm ua(fl _ua sfrm, tWT1l2 MAX); // get status frame
switch(zrc)

case FLC _NO_ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]

default: return rc; break; // case [B]
}
rc = get dfrm ua(fl_rxdata frm, tFD2 MAX) ; // get data frame
if (re)

return rc; // case [D]

memcpy (buf, f1 rxdata frm+OFS_STA PLD, DFV_LEN);// copy version data
return rc; // case [A]
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/****************************************************************/

/* */
/* Get checksum command */
/* */
/****************************************************************/
/* [1] ulé *sum ... pointer to checksum save area */
/* [1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] uleé ... error code */

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

uleé fl uva getsum(ulé *sum, u32 top, u32 bottom)

{

ule re;

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

/* set params */
/************************************************/

// set params
set_range prm(fl cmd prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

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

/* send command */

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

f1l_wait (tCOM) ; // wait before sending command

put_cmd_ua (FL_COM_GET CHECK SUM, 7, fl cmd prm); // send GET VERSION command

rc = get_sfrm ua(fl ua sfrm, tWTlée MAX); // get status frame
switch(zrc)
case FLC _NO_ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

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

/* get data frame (Checksum data) */

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

rc = get dfrm ua(fl_rxdata frm, tFD1 MAX) ; // get status frame

if (re){ // if no error,
return rc; // case [D]

*sum = (f1 _rxdata_ frm[OFS_STA PLD] << 8) + fl rxdata frm[OFS STA PLD+1]; // set SUM
data
return rc; // case [A]
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/****************************************************************/

/* */
/* Set security flag command */
/* */
/****************************************************************/
/* [1] u8 scf ... Security flag data */
/* [r] ule ... error code */

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

ule fl ua setscf(u8 scf, u8 bot, u8 fsws, u8 fswe)

{

uleé re;

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

/* set params */
/************************************************/

f1 cmd _prm[0] = 0x00; // "BLK" (must be 0x00)

fl1 cmd prm[l] = 0x00; // "PAG" (must be 0x00)

f1 txdata frm[0] = scf|= 0b11101000; // "FLG" (bit 7,6,5,3 must be '1l')
fl txdata frm[1l] = bot; // "BOT"

fl txdata frm[2] = 0x00; // "FSWS High"

fl txdata frm[3] = fsws; // "FSWS Low"

fl txdata frm[4] = 0x00; // "FSWE High"

fl txdata frm[5] = fswe; // "FSWE Low"
/************************************************/

/* send command */
/************************************************/

fl_wait (tCOM) ; // wait before sending command

put_cmd ua (FL_COM_SET_ SECURITY, 3, f1l cmd prm);

rc = get_sfrm ua(fl ua sfrm, tWT13_ MAX); // get status frame
switch(zre)
case FLC _NO_ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

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

/* send data frame (security setting data) */
/************************************************/

f1 wait (tFD4) ;
put_dfrm ua(6, £l txdata frm, true);

// rc = get_sfrm ua(fl ua_sfrm, tWT1l4 MAX); // get status frame
rc = get sfrm ua(fl ua sfrm, tWT1l4 MAX+100); // get status frame
overhead)
switch(zrc)
case FLC _NO_ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
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/************************************************/

/* Check internally verify

*/

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

rc = get_sfrm ua(fl ua sfrm, tWT15_ MAX) ;
switch(rc)

case FLC NO_ERR: return rc;
case FLC _DFTO_ERR: return rc;
default: return rc;

}

return rc;

// get status frame

break;
break;
break;
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