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

/* */
/* connect to Flash device */
/* */

/****************************************************************/
void
fl_con_dev(void)

{
extern void 1init_fl uart(void); // [v1.01]
extern void init_fl_csi(void); // [v1.01]

int n;
int pulse;

SRMKQO = true;
UARTEO = false;

switch (f1_if){

default:
case FLIF_UART: pulse = PULSE_UART; break;
case FLIF_CSI: pulse = UseCSIB3 ? PULSE_CSIB3 : PULSE_CSI; break;

case FLIF_CSI_HS:pulse = UseCSIB3 ? PULSE_CSIB3HS:PULSE_CSIHS; break;

}
pFL_RES = low; // RESET/FLMDO = low
pmFL_FLMDO = PM_OUT; // FLMDO = Low output //[v1.01]
pFL_FLMDO = low;
pmFL_FLMD1 = PM_OUT; // FLMD1 = Low output //[v1.01]
pFL_FLMD1 = low;
FL_VDD_HI () ; // VDD = high
f1l_wait (tDP) ; // wait
pFL_FLMDO = hi; // FLMDO = high
fl_wait (tPR); // wait
pFL_RES = hi; // RESET = high
start_flto (tRC) ; // start "tRC" walt timer
f1_wait ( (tRP+tRPE)/2); // wait
if (fl1_if == FLIF_UART) {
init fl uart(); //InitializeUARTh.w. (forFlashdevicecontrol)
UARTEO = true;
SRIFO0 = false;
SRMKO = false;
}
else{
init_f1_csi(); // Initialize CSI h.w.
}
for (n = 0; n < pulse; n++){ // pulse output

pFL_FLMDO = low;
f1_wait (tPW);
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PFL_FLMDO = hi;
f1 _wait (tPW) ;

while(!check_flto()) // timeout tRC ?

; // no

// start RESET command proc.
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5.3.1 0O O
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Baud Rate Set0 00000000 OOOOOOOOOOOOOOOOOOOOOResetDOOODOODODOO
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5.4 Oscillating Frequency Setl] O O [

541 0O O
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OO00 O10MHzOOO
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D02 = 00H
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5.7 Programming O 0O O
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(Reset)
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ERE?
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6.4.5 0J00OO0OOOOOO

ResetU OO0 O00OOOO0ODOOOODOOOOODDOO

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

/* */
/* Reset command */
/* */
/****************************************************************/
/* [r] ulé ... error code */
/****************************************************************/
ulé6 fl ua_reset (void)
{

ulé6 rc;

u32 retry;

set_uart0_br (BR_9600); // change to 9600bps

fl _wait (tCOM_UA) ; // wait
putc_ua (0x00) ; // send 0x00 @ 9600bps
fl wait(tl2); // wait

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

for (retry = 0; retry < tRS; retry++){

fl_wait (t2C); // wait

put_cmd_ua (FL_COM_RESET, 1, fl_cmd_prm) ; // send RESET command

rc = get_sfrm uva(fl_ua_sfrm, tWTO0_MAX) ;

if (rc == FLC_DFTO_ERR) // t.o. ?
break; // yes // case [C]
if (rc == FLC_ACK) { // ACK ?
break; // yes // case [A]
}
else{
NOP () ;
}
//continue; // case [B] (if exit from loop)
}
// 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]
// 0}

return rc;
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6.5.1 J0O0OO0OODOO
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@ Reset AV R-JL—Li#EfE >
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ACKLLA}

Urs4-A-i52 E
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EERTIA]

0O 0O0OCOO0O0OOOOO0DoOO1e0DOMAX.OODOOOOODODO

00o0oooooooon U17965JJ1VOAN



0ed UARTOOOO

66

6.5.2 OJOOOOO

O Ooo0ooOod

gboboooobooboboboboboobobobobobobO0bUtend O

DDDDDDDDDDDDDDD|BaudRateSetDDDD |DI:|DI:IDI:ID

gboboboooboobuoboboboobooboobobobobobobOlD ewed O

0000000000 0O0D0O00O|ResetD 000 DODOOOODO

gboooooobooboboboooobooboboboboboooboooDobOobo

DDDDDDDDDDDD|DDDDDDDDDD[C]‘DDDDD
00000000 twro(Max. )OO

0 0O00O00O0O0OOOOACKODOOOooOooOo|ooodAllBooooo

6.5.3 OOOOOO
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od
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od
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6.5.4 J0O0OO0OODOO

Baud Rate SetJYY FALIE

A
BIL—L— .
9V REEDIA b con

A
ARVR-IL—L
EENE
(Baud Rate Set)

A
ARV R-IL—L— &
Yty h-a9Y REEDIA w0

A
ARV E-IL—L
EENE
(Reset)

>
«

Y
7&—’91& No

Z2E"?

Yes No

twro (MAX.)
Yes

v
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6.5.5 0J00OO0OOOoOooO

BaudRate Set0 D0 00000000 OOOOOOOOO

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

/* */
/* Set baudrate command * /
/* * /
/****************************************************************/
/* [1i] u8 brid ... baudrate ID */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl_ua_setbaud(u8 brid)
{

ulé rc;

u8 br;

u32 retry;

switch (brid) {
default:
case BR_9600:

case BR_19200:
case BR_31250:
case BR_38400:
case BR_76800:
case BR_153600:
}
fl _cmd_prm[0] = br; //

fl_wait (tCOM_UA) ;

set_flbaud(brid) ;
set_uart0_br (brid) ;

retry = tRS;
while (1) {
fl_wait (tWT10) ;

br = 0x03;

br = 0x04;

br = 0x05;

br = 0x06;

br = 0x07;

br = 0x08;
"DO1"

break;
break;
break;
break;
break;
break;

// wait before sending command
put_cmd_ua (FL_COM_SET_BAUDRATE, 2, fl_cmd_prm) ;

// send "Baudrate Set"

// change baud-rate
// change baud-rate (h.w.)

put_cmd_ua (FL_COM_RESET, 1, fl_cmd_pzrm)

rc = get_sfrm ua(fl_ua_sfrm, tWT0_MAX);

if (rc){
if (retry--)
continue;
else
return rc;
}
break; // got ACK !!
}
// switch(rc) {
// case FLC_NO_ERR: return rc;
// case FLC_DFTO_ERR: return rc;
// default: return rc;
// )

return rc;

7

// get status frame

break;
break;
break;
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6. 6 Oscillating Frequency Setl] O 0 [

6.6.1 JUO0OOOODOO

Oscillating Frequency Setd3 Y FALIEF|IE

JAo3v V850ES/Jx2
BI7L—L—
@ TTY RRIETA b| B
® Oscillating Frequency Set IYV F-JL—LiE{E >
e— AF—AR-IL—LZED
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6.6.5 0J00OO0OOOOOO

Oscillating Frequency Set0 0 0 000000000000 OOOOO

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

/* */
/* Set Flash device clock value command */
/* */
/****************************************************************/
/* [1i] u8 clk[4] ... frequency data(D1-D4) */
/* [r] ule ... error code */

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

ulé6 fl ua_setclk(u8 clk[])
{
ulé rc;
fl_cmd_prm[0] = clk[O0]; // "DO1"
= clk([1]; // "DO2"
= clk[2]; // "DO3"
= clk([3]; // "D04"

fl cmd_prm[1l

] [
] [
fl cmd_prm[2] [
] [

fl cmd_prm[3
fl _wait (tCOM_UA) ; // wait before sending command
put_cmd_ua (FL_COM_SET_OSC_FREQ, 5, fl_cmd_prm) ;

rc = get_sfrm uva(fl_ua_sfrm, tWT9_MAX); // get status frame
// switch(rc) {

//

// case FLC_NO_ERR: return rc; break; // case
// case FLC_DFTO_ERR: return rc; break; // case
// default: return rc; break; // case
/7 0}

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

/* */
/* Erase all(chip) command */
/* */
/****************************************************************/
/* [r] ule ... error code */
/****************************************************************/
ulé6 fl ua_erase_all (void)
{

ulé rc;

f1 wait (tCOM_UA) ; // 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, tWT1l_MAX); // 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]
/7 0}

return rc;
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100000D0BlockErase0 00 0O0O0OD0OOOO0ODOOOOOOOOODO

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

/* */
/* Erase block command */
/* */
/****************************************************************/
/* [1] u8 block ... block number */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl _ua_erase_blk(u8 block)
{

ulé rc;

u32 wt2_max;

fl _cmd_prm[0] = block; // BLK

wt2_max = get_wt2_max(get_block size(block));

f1l_wait (tCOM_UA) ; // wait before sending command

put_cmd_ua (FL_COM_ERASE_BLOCK, 2, fl_cmd_prm); // send ERASE CHIP command

rc = get_sfrm va(fl_uva_sfrm, wt2_max); // get status frame
// switch(rc) {
!/
// case FLC_NO_ERR: return rc; break; // case
// case FLC_DFTO_ERR: return rc; break; // case
// default: return rc; break; // case
!/}

return rc;
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Programmingd OO 000000 O0OOO0OODOODOODOO

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

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

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

#define fl _st2_ua (fl_ua_sfrm[OFS_STA_PLD+11])
ulé6 fl ua_write(u32 top, u32 bottom)
{

ulé rc;

u32 send_head, send_size;

bool is_end;

u32 wt5_max;

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

/* set params */
/*"k*'k*****"k*"k*'k*****"k*"k*'k************************/

set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
wt5_max = get_wt5_max(bottom - top + 1);

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

/* send command & check status */
/************************************************/

fl wait (tCOM_UA) ; // 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(rc) {

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
}
else{

is_end = true;
send_size = bottom - send_head + 1; // transmit size = (bottom
- send_head)+1 byte

}
memcpy (f1_txdata_frm, rom_buf+send_head, send_size);

// set data frame payload
send_head += send_size;

f1l wait (tFD3) ; // wait before sending data frame
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/!

put_dfrm_ua(send_size, fl_txdata_frm, is_end);

rc = get_sfrm uva(fl_ua_sfrm, tWT4_MAX) ;
switch(rc) {

case FLC_NO_ERR:
case FLC_DFTO_ERR: return rc;
default: return rc;
}
if (fl_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 uva(fl_ua_sfrm, wtb5_max);

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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VerfyDOOOOOOOOOOOOOOOOOOO

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

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

/*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k***‘k*‘k***‘k***‘k*‘k***‘k*‘k*‘k**/

ulé6 fl ua_verify(u32 top, u32 bottom)
{

ulé rc;

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 */
I I I S I I I I L I I S I S S I S T I S S I S I I S S S S
/ /

fl_wait (tCOM_UA) ; // wait before sending command
put_cmd_ua (FL_COM_VERIFY, 7, fl_cmd_prm) ; // send VERIFY command
rc = get_sfrm uva(fl_ua_sfrm, tWT6_MAX) ; // get status frame
switch(rc) {
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 2
is_end = false; // yes, not is_end frame
send_size = 256; // transmit size = 256 byte

}

else(

is_end = true;
send_size = bottom - send_head + 1; // transmit size =

// (bottom - send_head)+1 byte

}
memcpy (f1_txdata_frm, rom_buf+send_head, send_size); // set data

// frame payload

send_head += send_size;

fl wait (tFD3);
put_dfrm_ua (send_size, fl_txdata_frm, is_end); // send user data
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}

return FLC_NO_ERR;

rc = get_sfrm uva(fl_ua_sfrm, tWT7_MAX) ;
switch(rc) {
case FLC_NO_ERR:

// case FLC_DFTO_ERR: return
default: return

}

if (fl_st2_ua != FLST_ACK){

rc = decode_status(fl_st2_ua);
return rc;

}

if (is_end)
break;

//continue;

// case [A]

// get status frame

break; // continue
rc; break; // case [C]
rc; break; // case [B]

// ST2 = ACK ?
// No
// case [D]

// send all user data ?
// yes
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/****************************************************************/

/* */
/* Block blank check command */
/* */
/****************************************************************/
/* [i]1 u8 block ... block number */
/* [r] ulé ... error code */
/****************************************************************/
ulé6 fl ua_blk blank chk(u8 block)
{

ulé rc;

u32 wt8_max;

fl_cmd_prm[0] = block; // "BLK"

wt8_max = get_wt8_max(get_block _size(block));

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

put_cmd_ua (FL_COM_BLOCK_BLANK_CHK, 2, fl_cmd prm) ;

rc = get_sfrm uva(fl_ua_sfrm, wt8_max); // 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]
/7 }

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

/* */
/* Get silicon signature command */
/* */
/****************************************************************/
/* [1] u8 *sig ... pointer to signature save area */
/* [r] ulé6 ... error code */

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

ulé fl ua_getsig(u8 *sig)
{
ulé6 rc;
f1 wait (tCOM_UA) ; // wait before sending command

put_cmd_ua (FL_COM_GET_SIGNATURE, 1, fl_cmd prm); // send GET SIGNATURE command

rc = get_sfrm uva(fl_ua_sfrm, tWTll_MAX); // get status frame
switch(rc) {
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 (xrc){ // if error
return rc; // case [D]
}

memcpy (sig, fl_rxdata_frm+OFS_STA PLD, fl_ rxdata_frm[OFS_LEN]) ;
// copy Signature data
return rc; // case [A]
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/****************************************************************/

/* */
/* Get device/firmware version command */
/* */
/****************************************************************/
/* [i] u8 *buf ... pointer to version date save area */
/* [r] ulé ... error code */

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

ul6 fl ua_getver (u8 *buf)
{

ulé6 rc;

fl1_wait (tCOM_UA) ; // wait before sending command

put_cmd_ua (FL_COM_GET_VERSION, 1, fl_cmd _prm); // send GET VERSION

rc = get_sfrm uva(fl_ua_sfrm, tWT1l2_MAX) ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case
default: return rc; break; // case
}
rc = get_dfrm uva(fl_rxdata_frm, tFD2_MAX) ; // get data frame
if (rc){
return rc; // case [D]
}

command

memcpy (buf, fl_ rxdata_frm+OFS_STA_PLD, DFV_LEN);// copy version data

return rc; // case [A]
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/****************************************************************/

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

{

ulé rc;

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

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

// set params
set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

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

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

fl _wait (tCOM_UA) ; // wait before sending command

put_cmd_ua (FL_COM_GET_CHECK_SUM, 7, fl _cmd_prm); // send GET VERSION command

rc = get_sfrm uva(fl_ua_sfrm, tWT1l6_MAX) ; // get status frame
switch(rc) {
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 uva(fl_rxdata_frm, tFD1_MAX) ; // get status frame

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

}

*sum = (fl_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] ulé6 ... error code */

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

ulé

{

put_dfrm_ua(l, fl_txdata_frm, true); // send securithi setting data
rc = get_sfrm uvua(fl_ua_sfrm, tWT1l4_MAX) ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
/************************************************/
/* Check internally verify */
/************************************************/
rc = get_sfrm uva(fl_uva_sfrm, tWT15_MAX); // 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]
/7 0}

fl ua_setscf (u8 scf)

ulé rc;

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

/* set params */
/************************************************/
fl _cmd_prm[0] = 0x00; // 1lst byte must be 0x00
fl cmd _prm[1l] = 0x00; // 2nd byte must be 0x00

£f1_txdata_frm[0] = scf|= 0b11111000;
// "FLG" (upper Sbits must be '1'

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

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

fl1 _wait (tCOM_UA) ; // wait before sending command

put_cmd_ua (FL_COM_SET_SECURITY, 3, fl_cmd_prm) ;

rc = get_sfrm uva(fl_ua_sfrm, tWT13_MAX) ; // get status frame
switch(rc) {
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) */
EE R I T I I S I S I S
/ /

fl_wait (tFD3);

return rc;
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7.4.5 0J00O0O0OOODODOO

StausDOOOOOOOCOOOOOOOOODOOO

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

/* */
/* Get status command (CSI-HS) */
/* */
/****************************************************************/
/* [r] ulé ... decoded status or error code */
/* */
/* (see fl.h/fl-proto.h & */
/* definition of decode_status() in fl.c) */

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

static ul6 fl_hs_getstatus (void)
{

ulé rc;

u32 retry = 0;

command

[C]

rc = put_cmd_hs (FL_COM_GET_STA, 1, fl _cmd_prm); // send "Status"
if (rc)

return rc; // case [C]
if (hs_busy_ to(tSF_MAX)) // HS-Busy t.o. ?

return FLC_HSTO_ERR; // t.o. detected : case
if (rc = get_sfrm hs(fl_rxdata_frm))

return rc; // case [C] or [B(checksum error)]

rc = decode_status(fl_stl); // decode return code

return rc; // case [A] or [B]
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ResetU OO0 O00OOOO0ODOOOODOOOOODDOO

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

/*
/*
/*

Reset command

(CSI-HS)

*/
*/
*/

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

/* [r] ule

error code

*/

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

ulé6 fl_hs_reset (void)
{
ulé6 rc;
u32 retry;
for (retry = 0; retry < tRS; retry++){
if (hs_busy_to (tCOM_MAX) )
return FLC_HSTO_ERR;
rc = put_cmd_hs (FL_COM_RESET,
if (rc)
return rc;
if (hs_busy_to (tWT0_MAX) )
return FLC_HSTO_ERR;
rc = fl_hs_getstatus();
if (rc == FLC_ACK)
break;
//continue;
}
// switch(rc) {
// case FLC_NO_ERR: return
// case FLC_HSTO_ERR: return
// default: return
/7

return rc;

122

1,

fl cmd_prm) ;

// case [C]

/7
/7
/7
/7

rc;
rc;
rc;

get
ST1
case
case

// t.o.detected :case [C]

// send "Reset" command

// t.o.detected :case [C]

status frame

= ACK 7
[A]
[B] (if exit from loop)

break; // case [A]
break; // case [C]
break; // case [B]
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7.6.5 0J0OO0O0OOOODO

Oscillating FrequencyD 0 0 00000000000 O0OOOOO

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

/* */
/* Set Flash device clock value command (CSI-HS) */
/* */
/****************************************************************/
/* [1] u8 clk[4] ... frequency data(D1-D4) */
/* [r] ule ... error code */

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

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

ulé6 fl _hs_setclk(u8 clk[])
{

ulé6 rc;

= clk([O0]; // "DOL1"
= clk([1]; // "DO2"
= clk[2]; // "DO3"
= clk([3]; // "DO04"

fl cmd_prm[0
fl cmd_prm[1l

] [
] [
fl cmd_prm[2] [
] [

fl cmd_prm[3
if (hs_busy_ to (tCOM_MAX))
return FLC_HSTO_ERR; // t.o. detected :case [C]
if (rc = put_cmd_hs(FL_COM_SET OSC_FREQ, 5, fl_cmd_prm))
// send "OscilatingFrequency Set" command

return rc; // case [C]

if (hs_busy_ to (tWT9_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame
// switch(rc) {
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_HSTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
// 0}

return rc;
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7.7.5 DO0OOOOO0OOOO

ChipEraseD 0 0O0O0OO0OOOODOOOODOOODODOO

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

/* */
/* Erase all(chip) command (CSI-HS) */
/* */
/****************************************************************/
/* [r] ulé ... error code */
/****************************************************************/
ulé6 fl _hs_erase_all (void)

{

ulé rc;

if (hs_busy_ to (tCOM_MAX))
return FLC_HSTO_ERR; // t.o. detected

if (rc = put_cmd_hs(FL_COM_ERASE_CHIP, 1, fl_cmd_prm))

// send "ChipErase" command

return rc; // case [C]

if (hs_busy_ to (tWT1l_MAX))

return FLC_HSTO_ERR; // case [C]
rc = fl_hs_getstatus(); // get status frame
// switch(rc) {
// case FLC_NO_ERR: return rc; break; // case
// case FLC_HSTO_ERR: return rc; break; // case
// default: return rc; break; // case

/7Y

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

/* */
/* Erase block command (CSI-HS) */
/* */
/****************************************************************/
/* [i] u8 block ... block number */
/* [r] ulé ... error code */
/****************************************************************/
ulé6 fl _hs erase_blk(u8 block)
{

ulé rc;

u32 wt2_max;

fl cmd_prm[0] = block; // set param (BLK)

wt2_max = get_wt2_max(get_block_size(block));
if (hs_busy_ to (tCOM_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]

if (rc = put_cmd_hs (FL_COM_ERASE_BLOCK, 2, fl_cmd_prm))
// send "Block Erase" command
return rc; // case [C]

if (hs_busy_ to(wt2_max))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame
// switch(rc) {
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_HSTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]

// 0}
return rc;
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/****************************************************************/

/* */
/* Write command (CSI-HS) */
/* */
/****************************************************************/
/* [1i] u32 top ... start address */
/* [1i] u32 bottom ... end address */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl _hs_write(u32 top, u32 bottom)
{

ulé rc;

u3?2 send_head, send_size;

bool is_end;

u32 wt5_max;

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

/* set params */
/************************************************/
set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
wt5_max = get_wt5_max(bottom - top + 1);

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

/* send command & check status */
EE R R R I I S S I I I I e I I I I 2 R I I R I I S S e R I R S I b kb I
/ /

if (hs_busy_ to (tCOM_MAX))

return FLC_HSTO_ERR; // t.o. detected
if (rc=put_cmd_hs (FL_COM_WRITE, 7, f1_cmd_prm)) // send "Programming" command
return rc; // t.o. detected

if (hs_busy_ to (tWT3_MAX))

return FLC_HSTO_ERR; // t.o. detected
rc = fl_hs_getstatus(); // get status frame
switch(rc) {

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]

default: return rc; break; // case [B]

/***‘k********************************************/

/* send user data */
/‘k***‘k‘k*‘k*‘k‘k***‘k‘k***‘k‘k***‘k***********************/

send_head = top;

while (1) {

// make send data frame

if ((bottom - send_head) > 256) { // rest size > 256 2
is_end = false; // yes, not end frame
send_size = 256; // transmit size = 256 byte

}

else{
is_end = true;

00o0oooooooon U17965JJ1VOAN 139



070 3000000yoopoooOoOoooOoocesioHsOOoooOo

send_size = bottom - send_head + 1;
// transmit size = (bottom - send_head) +1 byte

}
memcpy (f1_txdata_frm, rom_buf+send_head, send_size);

// set data frame payload
send_head += send_size;

if (hs_busy_to (tFD3_MAX)) // t.o.checkbefore sendingdata frame
return FLC_HSTO_ERR; // t.o. detected

if (rc = put_dfrm_hs(send_size, fl_txdata_frm, is_end))

// send user data
return rc; // error detected

if (hs_busy_to(tWT4_MAX))

return FLC_HSTO_ERR; // t.o. detected
rc = fl1_hs_getstatus() ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
if (fl_st2 != FLST_ACK) { // ST2 = ACK ?
rc = decode_status(fl_st2); // No
return rc; // case [D]
}
if (is_end) // send all user data ?
break; // yes

}

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

/* Check internally verify */

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

if (hs_busy_ to(wt5_max))

return FLC_HSTO_ERR; // t.o. detected
rc = fl1_hs_getstatus() ; // get status frame
// switch(rc) {
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_HSTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]

// 0}
return rc;
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/****************************************************************/

/* */
/* Verify command (CSI-HS) */
/* */
/****************************************************************/
/* [1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé ... error code */
/****************************************************************/
ulé fl hs_verify(u32 top, u32 bottom)
{

ulé rc;

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/
E I R I I I R I S I S
/ /

if (hs_busy_ to (tCOM_MAX))

return FLC_HSTO_ERR; // t.o. detected
if (rc = put_cmd_hs(FL_COM_VERIFY, 7, fl_cmd_prm)) // send "Verify" command
return rc; // error detected

if (hs_busy_ to (tWT6_MAX))

return FLC_HSTO_ERR; // t.o. detected
rc = fl_hs_getstatus(); // get status frame
switch(rc) {

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]

default: return rc; break; // case [B]

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

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

while (1) {

// make send data frame

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

}

else{
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}

return

is_end = true;
send_size = bottom - send_head + 1;
// transmit size = (bottom- send_head) +1 byte

}
memcpy (f1_txdata_frm, rom_buf+send_head, send_size);

// set data frame payload
send_head += send_size;

if (hs_busy_to (tFD3_MAX))
return FLC_HSTO_ERR; // t.o. detected

if (rc = put_dfrm_hs(send_size, fl_txdata_frm, is_end))

// senduserdata
return rc; // error detected

if (hs_busy_to (tWT7_MAX))

return FLC_HSTO_ERR; // t.o. detected
rc = fl1_hs_getstatus() ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
if (fl_st2 != FLST_ACK) { // ST2 = ACK ?
rc = decode_status(fl_st2); // No
return rc; // case [D]
}
if (is_end) // send all user data ?
break; // yes
FLC_NO_ERR; // case [A]
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10 00000Block Blank CheckD O OO OO OOOOOOOOOOOODOO

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

/* */
/* Block blank check command (CSI-HS) */
/* */
/****************************************************************/
/* [1] ulé6 block ... block number */
/* [r] ulé ... error code */
/****************************************************************/
ulé fl_hs blk blank chk(u8 block)
{

ulé rc;

u32 wt8_max;

fl cmd_prm[0] = block; // "BLK"

wt8_max = get_wt8_max(get_block size(block));

if (hs_busy_ to (tCOM_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]

if (rc = put_cmd_hs (FL_COM_BLOCK_BLANK_CHK, 2, fl_cmd_prm))

// send "Block Blank Check" command

return rc; // case [C]

if (hs_busy to(wt8_max))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame
// switch(rc) {
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_HSTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
!/}

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

/*
/* Get silicon signature command

/*

(CSI-HS)

*/
*/
*/

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

/*
/*

[i1]
[r]

u8 *sig...

ul6 error code

pointer to signature save area

*/
*/

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

ulé fl _hs_getsig(u8 *sig)
{
ulé rc;
if (hs_busy_ to (tCOM_MAX))
return FLC_HSTO_ERR; // t.o. detected :case [C]
if (rc = put_cmd_hs(FL_COM_GET SIGNATURE, 1, fl_cmd_prm))
// send "Silicon Signature" command
return rc; // error detected :case [C]
if (hs_busy_ to(tWT1ll_MAX))
return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame

switch(rc) {

case FLC_NO_ERR:
// case FLC_HSTO_ERR: return
default: return
}
if (hs_busy_ to (tFD2_MAX))
return FLC_HSTO_ERR;
rc = get_dfrm _hs(fl_rxdata_frm) ;
switch(rc) {
case FLC_NO_ERR:
// case FLC_HSTO_ERR: return
default: return
}

memcpy (sig,

return rc;

fl _rxdata_frm+OFS_STA_PLD,

break; // continue
rc; break; // case [C]
rc; break; // case [B]
// t.o. detected :case [C]

// get signature data

break; // continue
rc; break; // case [C]
rc; break; // case [D]

fl_rxdata_frm[OFS_LEN]) ;
// copy Signature data

// case [A]
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/****************************************************************/

/* */
/* Get device/firmware version command (CSI-HS) */
/* */
/****************************************************************/
/* [1] u8 *buf ... pointer to version date save area */
/* [r] ulé ... error code */
/****************************************************************/
ulé fl1_hs_getver (u8 *buf)

{

ulé rc;

if (hs_busy_ to (tCOM_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]

if (rc = put_cmd_hs(FL_COM_GET VERSION, 1, fl_cmd_prm))

// send "Version Get" command

return rc; // error detected :case

if (hs_busy_ to(tWT1l2_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame
switch(rc) {

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case

default: return rc; break; // case

if (hs_busy_ to (tFD2_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = get_dfrm _hs(fl_rxdata_frm) ; // get signature data
switch(rc) {

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case

default: return rc; break; // case

}

memcpy (buf, fl_ rxdata_frm+OFS_STA_PLD, DFV_LEN);// copy version data

return rc; // case [A]
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/****************************************************************/

/* */
/* Get checksum command (CSI-HS) */
/* */
/****************************************************************/
/* [1] ulé *sum pointer to checksum save area */
/* [i] u32 top start address */
/* [1i] u32 bottom end address */
/* [r] ulé6 error code */
/****************************************************************/
ulé6 fl_hs_getsum(ul6 *sum, u32 top, u32 bottom)

{

ulé rc;

// set params
set_range_prm(fl_cmd_prm,

if (hs_busy_ to (tCOM_MAX))
return FLC_HSTO_ERR;

if (rc = put_cmd_hs(FL_COM_GET CHECK_SUM, 7, fl_cmd_prm))

// send "Checksum" command

return rc; // error detected :case
if (hs_busy_ to(tWT1l6_MAX))

return FLC_HSTO_ERR;
rc = fl_hs_getstatus(); // get status frame
switch(rc) {

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

if (hs_busy_ to(tFD1_MAX))

return FLC_HSTO_ERR;

top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

// t.o. detected :case [C]

[C]

// t.o. detected :case [C]

// t.o. detected :case [C]

rc = get_dfrm _hs(fl_rxdata_frm) ;

switch(rc) {

case FLC_NO_ERR:
// case FLC_HSTO_ERR:
default:
}
*sum = (fl_rxdata_frm[OFS_STA_PLD] << 8)

return rc;

// get signature data

break; // continue
rc; break; // case [C]
rc; break; // case [D]

+ fl rxdata_frm[OFS_STA_PLD+1];
// set SUMdata
// case [A]
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/****************************************************************/

/* */
/* Set security flag command (CSI-HS) */
/* */
/****************************************************************/
/* [1] u8 scf ... Security flag data */
/* [r] ulé6 ... error code */

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

ulé6 fl hs setscf (u8 scf)
{

ulé rc;

fl _cmd_prm[0] = 0x00; // lst byte must be 0x00
fl _cmd _prm[1l] = 0x00; // 2nd byte must be 0x00
fl_txdata_frm[0] = scf|= 0b11111000;

// "FLG" (upper 5bitsmustbe 'l' (tomake sure))
if (hs_busy_ to (tCOM_MAX))
return FLC_HSTO_ERR; // t.o. detected :case [C]
if (rc = put_cmd_hs (FL_COM_SET_SECURITY, 3, fl_cmd_prm))
// send "Security Set" command

return rc; // error detected :case [C]

if (hs_busy_to(tWT13_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame
switch(rc) {

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]

default: return rc; break; // case [B]

}

if (hs_busy_ to (tFD3_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]
if (rc = put_dfrm_hs(1l, fl_txdata_frm, true)) // send securithi setting data
return rc; // error detected :case [C]

if (hs_busy_ to (tWT14_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame
switch(rc) {

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]

default: return rc; break; // case [B]

if (hs_busy_to(tWT1l5_MAX))

return FLC_HSTO_ERR; // t.o. detected
rc = fl1_hs_getstatus() ; // get status frame again
// switch(rc) {
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_HSTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]

/7Y

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

/* */
/* Get status command (CSI) */
/* */
/********‘k*********‘k*********************************************/
/* [r] ulé6 ... decoded status or error code */
/* */
/* (see fl.h/fl-proto.h & */
/* definition of decode_status() in fl.c) */

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

static ulé fl_csi_getstatus(u32 limit)
{

ulé rc;

start_flto(limit);

while (1) {

put_cmd_csi (FL_COM_GET_STA, 1, fl1_cmd_prm); // send "Status" command frame
fl wait (tSF); // wait

rc = get_sfrm csi(fl_rxdata_frm); // get status frame

switch(rc) {

case FLC_BUSY:
if (check_flto()) // time out ?
return FLC_DFTO_ERR; // Yes, time-out // case [C]
continue; // No, retry
default: // checksum error

return rc;

case FLC_NO_ERR: // no error
break;
}
if (fl_stl == FLST_BUSY) { // STl = BUSY
if (check_flto()) // time out ?
return FLC_DFTO_ERR; // Yes, time-out // case [C]
continue; // No, retry
}

if (f1_rxdata_frm[OFS_LEN] ==2&&fl_stl==FLST_ACK&& fl_st2==FLST_BUSY) {

if (check_flto()) // time out ?
return FLC_DFTO_ERR; // Yes, time-out // case [C]
continue;
}
break; // ACK or other error (but BUSY)
}
rc = decode_status(fl_stl); // decode status to return code
// switch(rc) {
//
// case FLC_NO_ERR: return rc; break; // case [A]
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// default: return rc; break; // case [B]
/7Y
return rc;
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/****************************************************************/

/* */
/* Reset command (CST) */
/* */
/****************************************************************/
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl csi_reset (void)
{

ulé rc;

u32 retry;

for (retry = 0; retry < tRS; retry++){

f1l wait (tCOM_CSI) ; // wait before sending command frame

put_cmd_csi (FL_COM_RESET, 1, f1_cmd_prm) ; // send "Reset" command frame

f1l _wait (tWTO) ;

rc = fl_csi_getstatus (tWT0_MAX) ; // get status
if (rc == FLC_DFTO_ERR) // timeout error ?
break; // yes // case [C]
if (rc == FLC_ACK) // Ack ?
break; // yes // case [A]
//continue; // case [B] (if exit from loop)
}
// 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]
/7 }

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

/* */
/* Set Flash device clock value command (CSI) */
/* */
/****************************************************************/
/* [1] u8 clk[4] ... frequency data(D1-D4) */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl csi_setclk(u8 clkl[])

{

ulé rc;

= clk([0]; // "DO1"
= clk([1]; // "DO2"
= clk([2]; // "DO3"
= clk([3]; // "D04"

fl cmd_prm[O0
fl cmd_prm[1l

1
1
fl cmd _prm[2]
1

fl cmd_prm[3

f1 wait (tCOM_CSI) ; // wait before sending command frame

put_cmd_csi (FL_COM_SET OSC_FREQ, 5, fl_cmd_prm);
// send "Oscilation Frequency Set" command

fl wait (tWT9) ;

rc = fl_csi_getstatus (tWT9_MAX) ; // 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]
/7 }

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

/* */
/* Erase all(chip) command (CSI) */
/* */
/****************************************************************/
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl csi_erase_all (void)
{
ulé rc;
f1 wait (tCOM_CSI) ; // wait before sending command frame

put_cmd_csi (FL_COM_ERASE_CHIP, 1, fl_cmd_prm); // send "Chip Erase" command
fl wait (tWT1);
rc = fl_csi_getstatus (tWT1_MAX) ; // 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]
/7 }

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

/* */
/* Erase block command (CSI) */
/* */
/****************************************************************/
/* [1i] u8 Dblock ... block number */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl csi_erase_blk(u8 block)
{

ulé rc;

u32 wt2, wt2_max;

fl_cmd_prm[0] = block; // set params

wt2 = get_wt2 (get_block_size(block)) ;

wt2_max = get_wt2_max(get_block_size(block));

f1 wait (tCOM_CSI) ; // wait before sending command frame

put_cmd_csi (FL_COM_ERASE_BLOCK, 2, fl_cmd _prm); // send "Block Erase" command

f1l wait (wt2);

rc = fl_csi_getstatus(wt2_max); // 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]
/7 }

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

/*
/* Write command
/*

(CSI)

*/
*/
*/

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

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

*/
*/
*/

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

ulé6 fl _csi_write(u32 top,
{
ulé rc;
u3?2 send_head, send_size;
bool is_end;
u32 wth5, wtb5_max;

// set params

u32 bottom)

bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

set_range_prm(fl_cmd_prm, top,
wt5h = get_wth(bottom - top + 1);
wt5_max = get_wt5_max(bottom - top + 1);

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

/* send command & check status

*/

/***‘k********************************************/

f1 _wait (tCOM_CSTI) ;

put_cmd_csi (FL_COM_WRITE, 7, fl_cmd_prm); // send "Programming" command
fl wait (tWT3);
rc = fl_csi_getstatus (tWT3_MAX) ; // get status frame
switch(rc) {
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) {
if ((bottom - send_head) > 256) { // rest size > 256 2
is_end = false; // yes, not end frame
send_size = 256; // transmit size = 256 byte
}
else{
is_end = true;
send_size = bottom - send_head + 1;
// transmit size = (bottom - send_head) +1 byte
}

memcpy (f1_txdata_frm,

196

rom_buf+send_head,

send_size);
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/!
/!
/!
//
//

send_head += send_size;

f1_wait (tFD3) ;

put_dfrm_csi(send_size,

£l _wait (tWT4) ;

rc =
switch(rc) {

fl_txdata_frm,

fl_csi_getstatus (tWT4_MAX) ;

// set data frame payload

// wait before sending data frame
is_end) ;
// send data frame (user data)

// wait

// get status frame

case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
if (fl_st2 != FLST_ACK) { // ST2 = ACK ?
rc = decode_status(fl_st2); // No
return rc; // case [D]
}
if (is_end) // send all user data ?
break; // yes

//continue;

}

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

/* Check internally verify

*/

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

£l _wait (wth);

rc = fl_csi_getstatus (wth_max) ;

switch(rc) {

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

00o0oooooooon U17965JJ1VOAN

// wait

// get status frame
rc; break; // case [A]
rc; break; // case [C]
rc; break; // case [E]
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/****************************************************************/

/* *x/
/* Verify command (CSI) */
/* */
/****************************************************************/
/* [1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl csi_verify(u32 top, u32 bottom)
{

ulé rc;

u3?2 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 */
/************************************************/

f1l_wait (tCOM_CSI) ;

put_cmd_csi (FL_COM_VERIFY, 7, fl_cmd_prm); // send "Verify" command
fl wait (tWT6) ;

rc = fl_csi_getstatus (tWT6_MAX) ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}

/***‘k********************************************/

/* send user data */
/‘k***‘k‘k*‘k*‘k‘k***‘k‘k***‘k‘k***‘k***********************/

send_head = top;

while (1) {
if ((bottom - send_head) > 256) { // rest size > 256 2
is_end = false; // yes, not end frame
send_size = 256; // transmit size = 256 byte
}
else{
is_end = true;
send_size = bottom - send_head + 1;
// transmit size = (bottom - send_head) +1 byte
}

memcpy (f1_txdata_frm, rom_buf+send_head, send_size);
// set data frame payload
send_head += send_size;
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}
return

f1l_wait (tFD3);
put_dfrm_csi(send_size,
fl_wait (tWT7);

fl_txdata_frm,

rc = fl_csi_getstatus (tWT7_MAX) ;
switch(rc) {

case FLC_NO_ERR:
// case FLC_DFTO_ERR: return
default: return
}
if (fl_st2 != FLST_ACK) {

rc = decode_status(fl_st2);
return rc;

if (is_end)
break;
//continue;

// send
// yes

FLC_NO_ERR; // case [A]

// wait before sending data frame
is_end); // send data frame
// wait

// get status frame

break; // continue
rc; break; // case [C]
rc; break; // case [B]

// ST2 = ACK ?
// No
// case [D]

all user data ?
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/****************************************************************/

/*
/* Block blank check command
/*

(CSI)

*/
*/
*/

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

u8 block
ulé

/* [1] block number

/* [r] error code

*/
*/

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

ulé6 fl csi_blk_blank_chk(u8 block)
{

ulé rc;

u32 wt8, wt8_max;

fl_cmd_prm[0] = block; // "BLK"

wt8 =

wt8_max =

f1l _wait (tCOM_CSTI) ;

put_cmd_csi (FL_COM_BLOCK_BLANK_CHK, 2,

f1l wait (wt8);

fl_csi_getstatus (wt8_max); // get
// switch(rc) {

rc =

//

// case FLC_NO_ERR: return
// case FLC_DFTO_ERR: return
// default: return
/7 }

return rc;

get_wt8 (get_block_size(block));
get_wt8_max (get_block_size(block));

// wait before sending command frame

fl1_cmd_prm) ;
// send "Block Blank Check" command

status frame

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

/* */
/* Get silicon signature command (CSI) */
/* */
/****************************************************************/
/* [1] u8 *sig ... pointer to signature save area */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé fl_csi_getsig(u8 *sig)
{

ulé rc;

f1 wait (tCOM_CSI) ; // wait before sending command frame

put_cmd_csi (FL_COM_GET_SIGNATURE, 1, fl_cmd_prm);

// send "Silicon Signature" command

£l wait (tWT11) ;

rc = fl_csi_getstatus (tWT11l_MAX) ; // get status frame

switch(rc) {
case FLC_NO_ERR: break; // continue

// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

}

f1l wait (tFD2_SIG) ; // wait before getting data frame

rc = get_dfrm_csi(fl_rxdata_frm); // get data frame (signature data)

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

}

memcpy (sig, fl_rxdata_frm+OFS_STA_ PLD, fl_rxdata_frm[OFS_LEN]) ;

// copy Signature data

return rc; // case [A]

00o0oooooooon U17965JJ1VOAN



080l 3poOoOoowyoocsioooon

8.13 Version Getld O [0 [

8.13.1 OODOOOODOO

Version GetJY Y FALIEF|IF

FO55% V850ES/Jx2
AIIL—L—
© v EEIETA | oo
‘ @) Version Get IV F-JL—LiE(E >
IRVER-IL—L—

‘ ® 2552 FrorRonTf R T2

@ AF—HA-FIYVLE >

A7 =B FLIVEDHER |

R
[EERT BERT
B4 L7Ih-I5-]

SALT7 IR I5—

Tofth | EERT

F—R-TU—LBEIIA | =72

@ F=RILb—L(N=Yay-T—4) Z{ENE

BEERTIB]

TR IL—-LBEE"?
[Yes/No]

No

Yes

EERTIA]

000000000000 U17965JJ1VOAN 211



080l 3poOoOoowyoocsioooon

8.13.2 OOOODODO

gboboooobooboboboboboobobobobobobO0bUtend O
OOO0OCODOOOoOoOoOoOoOoOoOoOoOlVersionGetOOO DOOOOOO
gboboboooboobobobobobobobooooobobboobOoibOD w200
obobobooooobooboboboooooooooooboobobo
gbobobooboooooobobobobooooobooobo

Oo0oo0oooo

gogoooo obobobooooo

gogoooo Oo|joooomBelooO

gogogogogoaoan DDDDDDDDDDD[C]‘DDD

U oboboooboobobobobobooboboobobobobO0bOes200
0 oboboboooboobooboobooboboooboooboooboobobob

goooogooooggpoog ojoboodAl oo

godpdpdogogoog g DDDDDDDDDDDD[D]|DDD

8.13.3 UOOODODO

212

oooo ooooooooo O g
0000 [A]l |[D0000ACKOD 06H poooooooooOoOOOO0ODOODOOO00
oooooooocooboooo
oooo Bl (coooobobooboo 07H oobooooooobooooooooooooo
ogooo
0000 ONACKO 15H gooooooooooooooboooooog
ooao

goooooooooobooooboooooooo

OOOLENOOOOETXOOOOOO
oooooooooo @ O ooooooooooboooooooooooo
oooooooo

gooooooooooo b 0 oooooooOo0ooobOoooooooooDooon
ooooooooooooooo

00o0oooooooon U17965JJ1VOAN



080l 3poOoOoowyoocsioooon

8.13.4 U0ODOOOODOO

Version GetdYY FALIE

y
BiJL—L— e
JTVRHEEYIA com

A
ARV R-Ib—L
EENE
(Version Get)

4
IRV E-Ib—L— w1z
AT—AA-FIYIREODIIA
A
AT—RA-FIYHNE
Yes

SALTIRI5—7

;

[ "4 LTk I5—[C] ]

3%

[ EERTIB] ]

BiIL—L— .
F—H8-IL—LBEOIIA b 2

7= 7— L85
=

T—=5-IL—-Ll No
EE?

Yes

[ EHEETIA] j [7"'—9'7b—L\-13—[D]j

000000000000 U17965JJ1VOAN 213



080l 3poOoOoowyoocsioooon

8.13.5 UDODOOODOOODDO

VersionGetD OO O DOODOODOOOOOOOOOOOO

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

/* */
/* Get device/firmware version command (CST) */
/* */
/****************************************************************/
/* [1] u8 *buf ... pointer to version date save area */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl_csi_getver (u8 *buf)
{

ulé rc;

f1 wait (tCOM_CSI) ; // wait before sending command frame

put_cmd_csi (FL_COM_GET _VERSION, 1, fl_cmd _prm); // send "Version Get" command

fl _wait (tWT12) ;

rc = fl_csi_getstatus (tWT12_MAX) ; // get status frame

switch(rc) {
case FLC_NO_ERR: break; // continue

// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

}

f1l wait (tFD2_VG) ; // wait before getting data frame

rc = get_dfrm _csi(fl_rxdata_frm); // get version data

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

}

memcpy (buf, fl_rxdata_frm+OFS_STA_PLD, DFV_LEN);// copy version data

return rc; // case [A]
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/****************************************************************/

/* */
/* Get checksum command (CSI) */
/* */
/****************************************************************/
/* [1] ulé *sum pointer to checksum save area */
/* [1] u32 top start address */
/* [1] u32 bottom end address */
/* [r] ulé ... error code */
/****************************************************************/
ulé fl_csi_getsum(ulé *sum, u32 top, u32 bottom)
{

ulé rc;

u3?2 £d41;

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

/* set params

*/

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

// set params
set_range_prm(fl_cmd_prm,
fdl =

top, bottom) ;
get_fdl (bottom - top + 1);

// set SAH/SAM/SAL, EAH/EAM/EAL

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

/*

send command

*/

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

f1l wait (tCOM_CSI) ;

// wait before sending command frame

put_cmd_csi (FL_COM_GET_CHECK_SUM, 7, fl_cmd_prm); // send "Checksum" command
fl_wait (tWT16) ;
rc = fl_csi_getstatus (tWT1l6_MAX) ; // get status frame
switch(rc) {
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)

*/

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

£l _wait (£d41);

rc = get_dfrm_csi(fl_rxdata_frm);
if (rc){
return rc;
}
*sum = (fl_rxdata_frm[OFS_STA_PLD] << 8)

return rc;

// get data frame(version data)

// if error,
// case [D]

+ fl_rxdata_frm[OFS_STA_PLD+1];
// set SUM data

// case [A]
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8.15.5 O0ODOOODOOODODO

Security Set0 00000000 OOOOOOOOOOO

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

/* */
/* Set security flag command (CSI) */
/* */
/********‘k*********‘k*********************************************/
/* [1i] u8 scf ... Security flag data */
/* [r] uleé ... error code */

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

ulé6 fl csi_setscf (u8 scf)

{

ulé rc;

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

/* set params */
/********************************************************/
fl _cmd_prm[0] = 0x00; // lst byte must be 0x00
fl cmd _prm[1l] = 0x00; // 2nd byte must be 0x00

fl txdata_frm[0] = Scf|: 0b11111000;
// "FLG" (upper S5bitsmust be 'l' (tomake sure))

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

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

f1 wait (tCOM_CSI) ; // wait before sending command frame
put_cmd_csi (FL_COM_SET SECURITY, 3, f1_cmd_prm) ; // send "Security Set" command
fl wait (tWT13); // wait
rc = fl_csi_getstatus (tWT13_MAX) ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}

/***‘k********************************************/

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

f1l wait (tFD3) ; // wait before getting data frame
put_dfrm_csi(l, fl_txdata_frm, true); // send data frame(Security data)

£l _wait (tWT14) ;

rc = fl_csi_getstatus (tWT14_MAX) ; // get status frame
switch(rc) {
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 */

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

fl_wait (tWT15) ;

rc = fl_csi_getstatus (tWT15_MAX) ;

switch(rc) {

case

case

default:
}

return rc;

FLC_NO_ERR: return rc; break;
FLC_DFTO_ERR: return rc; break;
return rc; break;

00o0oooooooon U17965JJ1VOAN

// get status frame

// case
// case
// case

[a]
[C]
[B]

223



o0 Uoboboudooouobobbuoooouoouoboogn

9.1 DOOOOU000oUoUoUoUoobobbobobbboooooon

g0oooooofxoOODOoO

V850ES/Jx20 O Oscillation Frequency Set0 0 0000000000 OCOO0DOOOOODOOXOOOOOOO

gboboooooogoobo

25MHz O fx O 5.0 MHzO O O O fxx = fxx 4
50MHz O fx 010.0 MHzO O O O fxx = fxx 2

000 0O O OOscillation Frequency Set0 OO O OtwreO O OO OO O OwreD OO OfXxOOOOODOOODO

gooo

0 Ta= 0400 O 85 °CO BVbbp Vop = EVbb = AVReFo = AVREF1, Vss = EVss = BVss = AVss = 0 VO

] O o O MIN. TYP. MAX.
Voot to FLMDO / FLMD 11 toe 1ms
FLMDO /FLMD 1t to RESETt ter 2ms
Count start time from RESETt to FLMDOD1 tre 76046/fx
Count finish time from RESET1 to FLMDOD1 tree 212148/fx
FLMDO counter high level width / low level width tew 10 us 100 us
Wait for Read command (CSI / CSI+HS) tre 231630/fx 3s
Wait for low level data1 (UART) tru 231630/fx 3s
Wait for low level data2 (UART) ti2 30000/fx 3s
Wait for Read command (UART) tac 30000/fx 3s
Low level data1 / data2 width” > tu1, tu 02
FLMDO counter rise time / fall time O 1us

0O1. FLMDOO OO 0000000000 O76046/x0212148/f&0/20000000000000

2. 00O0O0OOOO0O0OD0O9%00bpsOOHO OO OOOO0O0OO
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090 O00000000000O00O0O00O0O0O0O0O0000O0

9.2 DOOOOOOOOd

0ooo 00 OO0 |00O0O0WF| MIN. MAX.
00000000000000000 0000000000 |t csl 125/i 3s
UART 125/f 3s
D000000000 | to csl 127/ 3s
UART 0 3s
Status 000 000000000000000000000 — ter csl 01
00000000000000000000000010 — tro csl 55920/fx 3s
0 33802/
fxx N
UART 0 3s
00000000000000000000000020 — tro2 csl 2998/fx 3s
UART 0°? 3s
00000000000000000000000 — tros csl 168/fx 3s
UART 168/fx 3s
000000000000000000000000 — tcon csl 154/fx 3s
UART 120/fx 3s

01. 0000000OtsfOMIN.O O MAX.O

oooo MIN. MAX.
Reset / Oscillating Frequency Set / Checksum / Silicon Signature / Version Get 241/fx 3s
Chip Erase 399/fx 3s
Block Erase 428/fx 3s
Programming 59520/fx 3s
Verify 4656/fx 3s
Block Blank Check 428/fx 3s
Security Set 826/fx 3s

2. 0b000O0DOoOO0oOooOoOoOoOobbOOoooboOo

001, NODOOODOOOOOOOODoOOoKOODOO
2 0DOO00OOOOOODOOOoDOOboOoOD

[ tor, trp3, tcom]
VB50ES/Jx20 000000000 OMINOOODDOODOODOOODOO
0000000000000 OMINOMAX.OOOODDODODOOODODODOODOOOOO

[0 tor, tsF, trp1, trp20]

V850ES/Ix20 0 00 00D0OO0OOMINODOOODOOOOODOOODO
O00oOOoOooooOooooDooOOoOoMINOMAX.OOOOOODOOODOOOODODOOOODO
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090 O00000000000O00O0O00O0O0O0O0O0000O0

gooo oo oooour MIN. MAX.
Reset twro CSlI 199/fx 3s
UART d 3s
Chip Erase N _ U u PD70F3718, 70F3719, 70F3723, 70F3724L1([1 12 PD70F3718, 70F3719, 70F3723, 70F3724(]
159944112/fcx0 4083.2 ms 4339025024/fcx0 24906/fx0
175918.4 ms
U u PDT0F3715, 70F3716, 70F3717, 70F3720, | (1 £ PD70F3715, 70F3716, 70F3717, 70F3720,
70F3721, 70F372201 70F3721, 70F372201
96266820/fcx] 2462.4 ms 2288923488/fcx[] 22018/fx
106230 ms
Block Erase twr2 — (5.2 msO 125147/fcx)0 (6.25 msO 25570/fx0 (282.9 ms 1836104/fcx)
246784/fcx)x N 0 (267.8 ms0 3619584/fcx)x N
Programming twrs Csl 58872/fx 3s
UART g 3s
twra - 971.3 us 29818 /fex 49.5 msO 367079/fcx
twrs csl 98400/fcxx N 123000/fcxx N
UART 3] 123000/fcxx N
Verify twrs Csl 407 ffex 3s
UART g 3s
twrr Csl 28128/fx 3s
UART g 3s
Block Blank Check twrs — 44904/fcxx N (8114000 2777554% N)/fex
21611/ix
Oscillating Frequency Set | twms csl 6199/fx0 2"/fx 3s
UART d 3s
Baud Rate Set twrio UART 4488/fx 3s
Silicon Signature twr11 CSl 557/fx 3s
UART g 3s
Version Get twri2 CSl 570/fx 3s
UART d 3s
Security Set twras Csl 461/fx 3s
UART g 3s
twria - 60990/fx0 364.3 usO 11295/fcx 62568/fx 49.5 ms[ 367079/fcx
twris Csl 8284080/fcx 103551672/fcx
UART d 103551672/fcx
Checksum twrie Csl 691/fx 3s
UART U 3s

0 oboboboooboobooboobooboboboboboooboooboooban

oo1. N

fex O fxx

goooooooooooooookKoooo

2. 00bo0OO0o0obooOooOoOobobooooooboooon

Otooo-too1eld

V850ES/Ix20 OMIN.OMAX.O OO OOOOOODOOOOOOOOO
OO0000OO0OMAXODODOOODOOOOOOOODOOOOoOooOooooooooo
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090 0O00000O00O00O00O00O00O00O00O0O000O0

9.3 UARTOOODO

googooooog

Vob —
TxD |
GND ] 1 .
Vob : : .
RXD : :
GND s ] 1
e —
tor tor
0000000000000 D00OResetd OO0
Pulses: 150 MAX.O
FLMDO V™
GND
Voo Voo y i (,(’
GND - - - - - - . -
e Voo i RS
GND VA IR 000000000
A PoEop iDoiEof OReset0 0000 0000000000
Voo N R Pk fgit ifof
TxD J = s Va: = H
GND ot it it it 00H@ 9600 bps
Voo _ I EEHE :
RxD IR ) a-a-m- T
Dl HE EVu_
o o i

0 FLMDO counter rise time / fall time

O Chip Erased 0 0 O 0 Block Erasel [ [0 [0 00 Block Blank Checkd 00 O O O Oscillating Frequency Setd 0 0 O

goooooooo oooooooooo
Voo
TxD
GND
Voo
RxD
GND
—>
twri,2,8,9

0 Baud Rate Setd 0 0 O
ooooooooo

goooooooo OResetU 0O OO oooooooooo
Vob
TxD
GND
Vob
RxD
GND
—p —>
- twrio - - twro -
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090 0O00000O00O00O00O00O00O00O00O0O000O0

O Sillicon Signatured 0 0O 0 O Version Getll 0 0 0

goooooooo oooooooooo gooooooo
Vob
TxD
GND
Vob
RxD
GND
—p —p
twri1, 12 tFp2
O ChecksumO OO0
gpoooooooo oooooooooo gooooooo
Vob
TxD
GND
Vob
RxD
GND
—p —>
twrie trp1

O ProgrammingO 000
000000000 0000000000 QgooOoooO0o0oi10 0000000000

Vop
TxD
GND
Vop
RxD
GND
> —> —
" twrs " " trs " twre "
gooooooOodnd OODOOODOOO DOOOODOOODO
VoDpEEEEEEEEEERER
TxD
GND
VoDEEEEEEEEEEER
RxD
GND
> >
" twne " =

228 000000000000 U17965JJ1VOAN



090 0O00000O00O00O00O00O00O00O00O0O000O0

O VerifyO O OO
uoooobooono bobbboodood pooOoo0oo0011D oooooooooo

Voo
TxD
GND
Voo
RxD
GND
—> — > —p
" twrs " trps " otwm "
00o000o0oooond10 0000000000 pOOOO0OO0O0O0OnNO OOOOOOOOOO
Vop emmm
TxD
GND
VoD emmm
RxD
GND
e .
" twrr " -

O Security Setd 000

ubooooobtb bobboooobblb DoOOobOOo0 DOOoooboo0O0 Ooooooooooo

ooodoooooooooooooo
0000000000 000000000

tcom
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090 0O00000O00O00O00O00O00O00O00O0O000O0

9.4 3p0ODOogloooon

googooooog

Vob
=
GND
Vb
SO

GND

%

—1

%
2 7
1
1

— —>
tor tor
0000000000000 DOOResetDOODO
Pulses: 150 MAX.O
GND i+ A P F (it it ! poooooooo
T & PE P i il ! DReset0O0O00  StausD000 0000000000

tree

twro

00 FLMDO counter rise time / fall time

O Chip Erase] O O 0 O Block Erasell [ [0 [0 O Block Blank Checkd 00 O O O Oscillating Frequency Setd 0 0 O

goboooooog StatusO 0 OO pooooooooo

. . .
twri,2,8,9 tsr
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090 0O00000O00O00O00O00O00O00O00O0O000O0

O Sillicon Signatured 0 0O 0 O Version Getll 0 0 0

oooooooboo StatusD 000 0000000000 00000000

Vob
SCK

GND

Vop
SO

GND
Vob

Sl
GND > > >
twri1, 12 tsr tFp2

O ChecksumO O OO
ooooooooo StatusD O DD OODOOO0OO0ODOOO OOOO0OO0OOO

Vob
SCK

GND

Vob
SO

GND
Vop

Sl
GND b > .
twrie tsr trp1

O Programming0d 0 00O

ooooooooo StatusD000 OOO00000000 00000000010 StewsO0OO0OO 0000000000

GND L] u u : » L L] = : :

twrs tsr - tpns. ' twra : tsr

000000000n0 StatusDOO0 OO0OO000000O0O0 Status0000 0000000000

VDD EEEEEEEEER

SCK
GND

VoD sesssmmmnnm

SO
GND

VoD smsmmmnnnn

SI
GND
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232

O VerifyO O OO

0ooooooooo StetusD000 0000000000 00000000010 StewsOOOO 0000000000

Vob
SCK

llll - - . L » » L] L

" twrs tsr "trp3 vy "ter

Oo00000O0OnOMD StausD0OO0O0 OOO00000000 000000000nD StatusD0O0O0 0000000000

VoD mmm
SCK

GND

Vop mmm
SO

GND

Voo mmm

SI
GND

O Security Setd 000

Doooooooo  StausOOO00 0O000000O0O0O 00000000 SatusD 000 0000000000

twris tsr trp3

0O00000Dooo - StatusO0O00 OO0O0O0O00000

. .
twris

gogbooboobobbobogo

StatusD 00O 0O gooooooooo ooooooooo

Voo
SCK
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0100 0OOoOOOoooooon

gbobobooooooon
gooobooboooooooooboboboobooobooooboboboboboooooobDobOobOoo

O00o0oD0ODOO00000oboobOoOooOoon
0 Ta= 0400 O 85 °CO BVbpO Vop = EVbb = AVReFo = AVREF1, Vss = EVss = BVss = AVss = 0 V[

O 10 VB50ES/JG2

O O o o O a MIN. TYP. MAX. o 0O
IZIDDDD1 Iop 0000000 |fxx=20MHz 02 35 54 mA
0000000 pfx=5MHzO
03 33 51 mA
goooooo

01. Voo, EVop, BvooO OO OODOOOOOOOOOOADODOOOOODADDODOOODOOOOODOOOODO
oboobooooobogoo

2. uPD70F3718, 70F3719
3. uPD70F3715, 70F3716, 70F3717

00 fxxO00O0OO0OO0ODO00000OO0O0KOOOOOOOO0O0OO00000

0 20 V850ES/JJ2

o o 0 o 0 0 MN. | TYP. | MAX. | 0 O
oooo!’ Iob 0000000 |fxx =20 MHz 02 38 61 mA
0000000 [fk=5MHzO
03 37 60 mA
ooooooo

01. Vop,EVop, BvooO O OO OO ODOOOODOOOOADOOOOOODACOOOOODOODOODODOODODODOO
gboboooooboan

2. uPD70F3723, 70F3724
3. uPD70F3720, 70F3721, 70F3722

00 fxO0O0DODODOO0OO0O0OO0O0O00O0OKOOOOOOOOOO0OO0O00O0
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0100 OO0OO0OOOOObOOoOo

oooobooboobooo

0 Ta= 0400 O 85 °CO BVbp Vop = EVbb = AVReFo = AVREF1, Vss = EVss = BVss = AVss = 0 V[

ooo ooo o O 0o 0 MIN. TYP. | MAX. 0o o
1
ooooo oooooofia” 25 10 MHz
Oo0o0oo0 | X1 X2 |
Dooo | § -2 -
T . |oooooo ooooooo 2%y s
L= : 7
‘ : sTOPO OO OOO 17 03 ms
7
IDLE200 0000 | 350° 03 us

01, 0000000000000 0000000000000000000000000ACOOODCOOOOO

gooooooooon
2. 0DO000ODOOOO0ODOOOOOOOO0ODOOObDOD
3. OSTSUODOOOOOOOOODODOOODOboOO

4 000000O0O0OO0OO0OO0OO0OO0OO0OO0OOUOOOOOOOOUOSTSHUIUOOIODOIODOODOOOOOOOOOg

gooooooo

001, 0ODOOOOOOOO0ODOOO0OO0OOOO0O0ODOO0O0DOOO0OO0ODOO0O0ODOO0ODOOOOODOOODO

gboboboobooobogooo

gbobooooooo
gbobobooooogog
gobobobobooooobooobooboooo

0000000DOoOO00DbOOoOoboOoOOogdvssDOOooooooooDooo

gbobobooboobooboboobobooooon
gbobobobooboooboooon

2. 00000OOO0O0DOOUO0ODOOOO0OCOO0ODOOO0O0ODOOO0O0ODOO0ODOOOOODOOOOOObOOOOn

gobobobobooooooooboobobobobbobobooooboDbo

3. JOoooopooOoOoooOoooooooooooooooooobooooDbboO0oDoOooooDOooDoO

gboobooboooood
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0100 OO0OO0OOOOObOOoOo

DCO O 0O1/20

0 Ta= 0400 O 85 °CO BVbp Vop = EVbb = AVReFo = AVREF1, Vss = EVss = BVss = AVss = 0 V[

O 10 VB50ES/JG2

O 0 O O 0 MIN. TYP. MAX. O
0000000000 Ve |RESET, FLMDO 0.8 EVoo EVoo
Viiz | TXDAO/SOB4, RXDAO/SIB4, SCKBO, SIB3, SOB3, | 0.8 EVop 5.5
SCKB3
Vs | SIBO/SDA0O1, SOB0O/SCLO1 0.7 EVop 55 \
ViHa WI', FLMD1 0.7 BVop BVob \Y
oooooopoooo Vit [RESET, FLMDO EVss 0.2 EVoo \
Viz [ TXDAO/SOB4, RXDAO0/SIB4, SCKBO, SIB3, SOB3, EVss 0.2 EVop \
SCKB3
Vis | SIBO/SDA0O1, SOB0O/SCLO1 EVss 0.3 EVoo
Vie |WAIT, FLMD1 BVss 0.3 BVoo
gooooooooo lun | Vi=Vop = EVop = BVop = AVrero = AVREF1 5 HA
oogd
gooobobooog e |Vi=0V o5 HA
oogd
gooooooooo l.on | Vo = Vop = EVop = BVop = AVrero = AVREF1 5 HA
oogd
goooboobooog lloo |Vo=0V o5 HA
oogd
oooooooooo Vot [ TXDAO/SOB4, |10 0 EVool 1.0 EVop \
RXDAO/SIB4, |[lon= 01.0 mA
SIBO/SDAOT1, 100 EVooJ 0.5 EVop \Y
SOBO/SCLO1, |lon= 0100 A
SCKBO, SIB3,
SOB3, SCKB3
VoH2 W FLMD1 (100 BVool 1.0 BVop \Y
lon =0 1.0 mA
100 BVoo[l 0.5 BVop \Y
lon= 0100 A
oooooooooo Vour [TXDAO/SOB4, |100 0 0.4 \
RXDAO/SIB4, |lo.=1.0 mA
SCKBO, SIB3,
SOB3, SCKB3
Vo2 [SIBO/SDAO1, 100 0 0.4 \
SOBO0/SCLO1 | lo. = 3.0 mA
Vous |WAIT, FLMD1 |10 O 0 0.4 Vv
lo. =1.0 mA

001, ODOOOOOOOOO0OOCOOO0OODOOOO0ODOOObODOOOODbOOO
2. low, lo0000M0000000000000000000O00O0O0O0ODCOO00O0O0OOOOOOOOoO

gboooooo

000000000000 U17965JJ1VOAN
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0100 OO0OO0OOOOObOOoOo

DCO O O 2/20
0 Ta= 0400 O 85 °CO BVbp Vop = EVbb = AVRerFo = AVREF1, Vss = EVss = BVss = AVss =0 VO O 1/30

0O 20 V850ES/JJ2

O O 0o 0O O O MIN. TYP. MAX. (O O
0000000000 Ve |RESET, FLMDO 0.8 EVoo EVoo
ViH2 TXDAO/SOB4, RXDA0/SIB4, SCKBO, SIB3, SOB3, | 0.8 EVop 5.5
SCKB3
Viz SIB0/SDA01, SOB0/SCLO1 0.7 EVoo 5.5 \
ViHa m’, FLMD1 0.7 BVop BVob \Y
oooooooooo Vit RESET, FLMDO EVss 0.2 EVoo \
Vi TXDA0/SOB4, RXDAO0/SIB4, SCKBO, SIB3, SOB3, EVss 0.2 EVop \
SCKB3
Vis SIB0/SDA01, SOB0/SCLO1 EVss 0.3 EVoo
Viu  |WAIT, FLMD1 BVss 0.3 BVoo
gooooooogo ILim Vi = Voo = EVoo = BVop = AVRrero = AVREF1 5 HA
good
gooooooooo Iui Vi=0V o5 HA
good
gooooooogo ILoH Vo = Vop = EVop = BVob = AVRero = AVReF1 5 HA
god
gooooooooo IoL Vo=0V a5 HA
god
gooooooooo Vor1 TXDAO/SOB4, (100 EVooO EVop \
RXDAO/SIB4, [low= 0 1.0 mA 1.0
SIBO/SDAO1, |100 EVool EVoo \%
SOBO/SCLO1, [lon= 0100 zA 0.5
SCKBO, SIB3,
SOB3, SCKB3
Vorz |WAIT, FLMD1 [100 BVooll BVoo Vv
lon=01.0mA 1.0
100 BVoo[d BVoo \Y
lon= 0100 u A 0.5
oooooooooo Vour | TXDAO/SOB4, |10 O 0 0.4 \
RXDAO/SIB4, [lo.=1.0 mA
SCKBO, SIB3,
SOB3, SCKB3
Vo2 | SIBO/SDAO1, [100 0 0.4 \
SOBO0/SCLO1 |lo. = 3.0 mA
Vous  |WAIT, FLMD1 |10 0 0 0.4 Vv
lo. =1.0 mA

001, ODOOOOOOOOO0OOCOOO0OODOOOO0ODOOObODOOOODbOOO

2. low, lo0000M0000000000000000000O00O0O0O0ODCOO00O0O0OOOOOOOOoO
gboooooo
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0100 OO0OO0OOOOObOOoOo

ACOO

ACOOOO0O0O0ODODODO Vob, AVRero, AVRer1, EVbb, BVbp

Vob

Vi \ / Vi
Vi / \ Vie

ov

ACOOODOOOOO

Vo \ / Vou

ooo

VoL / \ VoL

gogno

DUT

gooooooooo

;CL=5OPF

00 DODOO0O0OCOOoOoboOOoOsSopFOCOO0OOOOOOODOOODOOOOOOOODOOOO
goooogsopFO0OOOODOOOO

000000000000 U17965JJ1VOAN
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0100 OO0OO0OOOOObOOoOo

cLkouTOOooOoooao
0 Ta= 0400 O 85 °CO BVop Vop = EVop = AVRero = AVReF1, Vss = EVss = BVss = AVss =0 V, CL = 50pF0O

O O O O O O MIN. MAX.
ogooo tevk 50 ns 3125 us
ooooooo twkH tevk/20 10
ooooooo twikL tevw/20 10
ooooooo tkr 10
ooooooo G 10

goooboobgon
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