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g0DoOO00O0o0DOOO0OOoACKODOODOOODOOOoDbDoOOooooooooo
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5.9.1 O O
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01H 07H (Block Blank SAH SAM SAL EAH EAM EAL | Checksum 03H
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00 SAH-SAL O00O0OO0OO0O0OOOOO0OOOOOOOOOO0ODOOOOOOOOODOOObDO
EAH-EAL 00O0OO0OO0OOOOO0ODOCOCOOOOOOODOOOOOOOOODOOObOO

056023 BlockBlank Check0 O OO0 O0O000000000O0O0OOVSSOE/NIG3DODOOODOOODO

STX LEN Data SUM ETX
02H 01H ST1 Checksum 03H

00 ST1 OoOO0O0DOOOO0opDOooOoooooo

OO00ooooooooOoOooovesoeE/IG3n 0000 oggoooooooooooooooooooooon
gbobooooboobobobobobooooobog

OUARTOOOO0O0O00006.11 BlockBlank CheckD OO OOOODOODOODOO
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10. 1
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Signature0 00 0000002000003 0000000OODO0O0ODOO0ODOOOOOOOOO

Silicon Signature0 0 0 000000000000 OS024000000000000000000O0OOO
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05024 SiliconSignatureD0 000000000 OOOODDOOV850E/IG300O

SOH LEN COM SUM ETX
COH
01H 01H o . Checksum 03H
[J Silicon Signaturel]

STX

LEN Data

SUM

ETX

02H

01H ST1

Checksum

03H

OO0 ST1 ODOOOoooood

5.10.3 O00OO0OO0OOOOOOOOOOOOObOn
00000000000000000000000005026000000000

058026 ODO0O0OOOOOOOOOOOOOOOOOVeSOE/NG3 DO DOOODOODOO

STX LEN Data SUM ETX
02H 20H VEN MET MSC DEC |INVALID| DEV SCF BOT | Checksum | O03H
DATA
0o01. VEN O00O0O0O0O0DODOONECO10HO
MET gbobooogo
MSC gooboooogo
DEC gbobooogoog
INVALID DATA OO0OO30O00DOO0OOOooOogoo
DEV oooooooo1o00DO
SCF gbobobooobooobogo
BOT gbobobooooboobooboboboooo
2 0000000 OOOOOO0O0Ob0ODOOO0OOOUOO0ODOOO0ODOOOO7ODOOO0ODOOOOO

0010 00O0o00bOo0ooooo0ooDboOoooooOoooDoboOoo
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0Doooooo

0 0010000000000DOCOOM0DO00ODOOODOOOOODO

gooOoooOo0ooOooooovsesoE/IG3c00ooooooooooooooooooooooooooo
gbobooboooboobooboboboboooooo

OUARTOOOOOO0O0O0O06.12 SiliconSignatured 000000000000

O300000oyo ocooooooooocesioHsoooooooooO7.12 Silicon SignatureD 000000
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oobooooooooboooo oobooooood
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00000000000000

E 02.00
gooooooooooooooooo E ——>» 0O0000B

0000000000D00000000 0 3.00
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VersionGetD 000 00000000000050280000000000000000000000050
20000000000

05028 VersionGetD OODODODODODODOODOODODODODOOVE50E/NG3OO

SOH LEN COM SUM ETX
C5H
01H 01H Checksum 03H
(Version Get)

05029 VersionGetU DO ODODOODOOOOOOOOOOOOVES0ENG3D DO OOOOOO

STX LEN Data SUM ETX
02H 01H ST1 Checksum 03H

OO0 ST1 ODOOOoooood
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STX
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SUM

ETX

02H

06H

DV1

‘ DV2 ‘ DV3 ‘ FV1 ‘ FV2

FV3

Checksum

03H

oo

O00ooooooooOoOooovesoeE/IG3n 0000 ogooooooooooooooooooooooon

DV1
DV2
DV3
FV1
Fv2
FV3

gboboboobooogooo
gboboboboboooooooon
gbobooboboboooooobooon
gbobobobooooooobooob
gooboobooboooooooobobo
gbooobooboobooboooboooboobobo

gbobooooboobobobobobooooobog

OUARTOOOO0O0O00006.13 VersionGetD OO OOOO0O0O0O0O0O0O
Os3oooooovo coobooooooocsioHsOOoooooooo7. 13 Version GetDOOOOOO0OO
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5.12.1 O O

gbobobooobooboobooboboboboooobobobo
gooooooobobobobooooboooooboboboboboooooboboboboboobooo
obooboooogooo
gooooooooo0o0oooooOoOoDoO0ooooooooD1OooooooOoOoDbboooHOOOOOOOOo
gooo

5.12.2 00000000 OO0OOOOODOODOOO
ChecksumO 00 000000000000050310000000000000000000000050
32000000000

058031 ChecksumOOOOOOOOOOOOOOOOOVSS0ENGIODO

SOH LEN COM oooooo SUM ETX
BOH
01H 07H SAH SAM SAL EAH EAM EAL | Checksum 03H
(Checksum)

00 SAH-SAL O0OO0OO0OO0OOOOOOOOOO
EAH-EAL 0O00O0OO0O0O0O0OO0OO0DODOOO

058032 ChecksumOOOOOOOCOOOOOOOODOODOOVSSOE/NIG3DDODODDOOODOO

STX LEN Data SUM ETX
02H 01H ST1 Checksum 03H

o0 ST1 [DOO0OO00O0OO0OoOo

5.12.3 000000 O0OO0OO0ODOOODOO
0000000000000000000005033000000000

056033 OOO0OOOOOODOOOODOOOV8SOE/NIG3DOOODOO0OOO

STX LEN Data SUM ETX
02H 02H CK1 CK2 Checksum 03H

OO0 CK1 Oo0ooo0ooooooobosood
CK2 gooooooooooooosoOod

gooOooo0oooOooooovsesoE/IG3c0oooooooooooooooooooooooooooo
gbobooboooboobooboboboboooooo

OUARTOOOOO0OO00O006.14 ChecksumOOOOOOOOOOOOO

O30oooooyo cooooooooocsioHsooooooooono7. 14 ChecksumOOOOOOOOOO
goo

g30dopoOoyooecsioonoooonooOoOds.14 ChecksumOOOODODOOODOOOOO
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5.13 Security Setd 0 0 O

5.13.1 O O
gboooooboobobobooobooooobobobobooooboboboboobobobobobobon
OO0OOCOOOOOoOoOoDoOoOoOOODSsecuritySetDODOOOOO0OO0OOOODOOOODOOOOOOOOOOO
oboobooboooooogoogo
000000000 OdProgrammingD 000000000 DOOOO0DDOOODOOOOO SecuritySet0 OO0
oboboobooooobogooo

o0 bOoobooboooboobobobobooboooOoOobOobOobOobOobOOobObOoOobOobOobUobDOoo
00000000000 0O0D0OdProtecterrorD1OHOOOOODOOODOOODOOOOOODODOO
O00000O0OD0OOChip Erase000000O00O0O0O0O0ODODOOODOOODOOOODOOOOODOO
O0000O0OOBlockEraseD D0 DO O0OO00O0O0OOO0OODOOOOOOOODOOOODOOOO
O00O0OO00OO0OChip Erese000000OC0OCOC0OCOCOCOCODOCODOOOOOOOODODODOOOOOO
goooooOoQoQoOoOoOoOQOOoQOoOOoOoOoOOOOOOOOOOOOOODROOOOOOOOChP
Erase00000000CO00DOOO0OOOOODOOOODDOOODOOOOODOOOOD

5.13.2 J0O0O00O0O0OO0O0OO0OO0OO0OODOO0ODOO

Security Set0 000 00000000000050340000000000000000000000050
3000000000

Security Set0 00 0000000000000 OO0O00000000000000000O0O0OOOOOO
000000000000000000HOOOODOO0O0000

056034 SecuritySetDOOOOODOODOODOODODODODOVSS0E/NG3OO

SOH LEN COM oooooo SUM ETX
AOH 00H 00H
01H 03H _ Checksum 03H
(Security Set) | (EE) | (EIFE)

056035 SecuritySet0 00 O0O000000O0O0O0O0O0O0OOOV8S0E/NGIODOOOOOOONO

STX LEN Data SUM ETX
02H 01H ST1(a) Checksum 03H

00 STi(e) 00D0D0O0OOOO

5.13.3 U00O0OO0DbOOO0boboooboobooon

00o000o0oo0oooooooooooogososeoooooooooooboboOoOoboOoDOoOOos’O37
oboooooogo
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STX LEN Data SUM ETX
02H 02H FLG BOT Checksum 03H

00 FLG ODOOOOOOOOOO
BOT 00000000000 O0O0OOOOOOOOO
OFLGOOODOO4=10000o00HOODOODOOOODOOO

058037 ODOODOOOODOODOODOODOODOODOODOODOODOODOODOOV8S0E/NIG3DOO0O0O0O0O0nn

STX LEN Data SUM ETX
02H 01H ST1(b) Checksum 03H

o0 ST1(b) DODOOO0ODOOODOOOOODOO

5.13.4 OJ0O00O0O0O0OO0OO0O0COOO0OO0OO00OD0OO0
00000000000000000000000005038000000000

056038 ODOOOOOOOOOOOOOOODOODOOOOOOV8S0E/NIG3DOOOOO0O0OOn

STX LEN Data SUM ETX
02H 01H ST1(c) Checksum 03H

00 STi(¢) OOO0OD0D0D0O0O00

gboboboboooooooboooboobobobooboo

0s02 OOODOOOODOOOOODOOOODOO

O O O O

ooozv 100

oooe

ooos

ooo 4 goooooooooooooooooooooo1MmoooooooboboO
ooo 3 gooooobooo bo1MmoooooooobbObOOboOo

ooo 2 goooooooopo1ooooooooCobobobobo

ooo1 gooooooooooo1oOoooOoooooocbooOOoODODDO
oooo ocoooooooooOo1@ooooooooobbOOODOODODOO
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gboboobooooboobooboboboboooooo
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gooo
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Oos0 00000000

514 ReadOl OO0

5.14.1 O O
V850E/IG30 0 0000OROMOOOOODOOOOOOODO
gbooboboboooboobooobooboboboboobooooboooobobobobooobooobooon

5.14.2 000000 O0O0OOO0ODODDOO0OOOOODO

ReadDODDOOODOOOOODOOOOODSO3QUOOIOOOOODODOOODOOOODOODOOODSO4000
gbobooo

05039 Read00 0000000000 O0OOOOVSES50E/NG30O

SOH LEN COM oooooo SUM ETX
50H

01H 07H (Read) SAH | SAM | SAL | EAH | EAM | EAL | Checksum | O3H
ea

OO0 SAH-SAL 000000000000000O0O00000000
EAH-EAL OO0O0O0OOOOOOOO0ODOOOODOOOOODOOO

05040 Readd 0D ODODODODOOOOOOOOOOOOVESOE/NG3 O OOOOOOO

STX LEN Data SUM ETX
02H 01H ST1(a) Checksum 03H

00 STi(@) 0OO0OO0O0O0OO
5.14.3 O0O0O0O00DO0O0O00OO0OO0OOOO0O00O00O

gooo0o0oooOoO00oDO0oO0ooOoSoMM0O0o00DOO00DOO00DObOOoOoDboOoOs0d42000
gooooo

05041 OOODODOODODOODOODODOOVSOE/NGIDOOOOOOOO

STX LEN Data SUM ETX/ETB
02H 00H-FFH Read Data Checksum 03H/17H
(00H = 256)

OO0 ReadData 0OV850E/NG3D0O0O0O0OOOOODO

056042 DO0ODOODODODOODOODOOOOODOODOOOOOOOOOOOOOVSS0ENG3DDO

STX LEN Data SUM ETX
02H 01H ST1(b) Checksum 03H

00 STi(b) ODOOOOOOOOOOOOODOOOOOOOACKOOBOOOOO
NACKO 15H0
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6.1 DO00ODOOO00ooooouooboobooboood

ARV R-IL— LR E0E

A
XV R-TL—LDAYH
(SOH = 01H)
#E

v

‘ F—8 — F—5MOYIA b ‘ t o

;

F—A&K (LEN)

®IE

v

‘ TR — FAROYIA+ ‘ t bR

YV RES (COM)
3
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EE?

‘ F—8 — F—5MOYIA b ‘ t o

ATV RIERE )N ME(E

|

‘ F—8 — F—5MOYIA b ‘ t o

.

Fryo¥L-7—5(SUM)

=]

|

‘ F—8 — F—5MOYIA b ‘ t o

.

ARV E-IL—LOTYA
(ETX = 03H)
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[]7‘/ R-IL—LEES ]
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6.2 DO0ODOOO0O0O0OoOoooouooooboobog
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v

T8 — FAEOYIAL t bR
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ZELE?
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6.4 Resetd 00O

6.4.1 J0O0OOOODOO

Reset 1YY FALIEF|E

795 V850E/IG3
@ vy FE?EIJO_IL:(: taa
0 0%+ LAJL (00H @ 9600 bps) i >
® DIkt 12
@ 0%+ LAJL (00H @ 9600 bps) i1 >
® DIkt 2c
. ® Reset IV K+ 7L —Li%{E >

BEIRICAT—AA-IL—LZIE

AT—HA-TL-LEE

ZEAT—HA
[ACK/ACKLL4H]

ACKLLA}

Uk -A-i57 E
[Yes/No]
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6.4.2 00O

Oo0Oooogod

goog
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00000000000 00000000000000000000000000000
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6.4.4 0J0O0OOOODOO

ResetdY Y RALEE

AIIL—L—

TV KEEYTA b t com

9600 bpsT“00” 315

JIfbk t12

9600 bps T“00” % 1E

A t2c

ARV ER-Ib—L
EfENE
(Reset)

AT=RA-Tb—L No

ERIE?

Yes

Yes | two

[ 84 L7 I5—[C] ]

AT—RA=ACK? No
Yes .
YA EEA-1N?
v
EERTIA] HEEKTIB]
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6.4.5 0J00OO0OOOOOO

ResetU OO0 O00OOOO0ODOOOODOOOOODDOO

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

[ * */
/* Reset command */
/* */
/****************************************************************/
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _ua_reset(void)

ulé rc;

u32 retry,;

set _uartO_br(BR_9600); // change to 9600bps

fl_wait(tCoV; /1 wait
put c_ua( 0x00) ; /1 send 0x00 @ 9600bps

fl_wait(tl2); [l wait
put c_ua( 0x00) ; /1 send 0x00 @ 9600bps

for (retry = 0; retry < tRS; retry++){
fl_wait(t20); /1 wait
put _cnd_ua(FL_COM RESET, 1, fl_cnd_prm; /1 send RESET comand

rc = get_sfrmua(fl _ua_sfrm tWO_TO;

if (rc == FLC_DFTO_ERR) Il t.o. ?
br eak; Il yes || case [(]
if (rc == FLC_ACK){ Il ACK ?
br eak; Il yes || case [A]
}
el se{
NOP() ;
}
[/ conti nue; /] case [B] (if exit from| oop)
}
/1 switch(rc) {
I
I case FLC_NO_ERR: return rc; break; // case [A]
/1 case FLC_DFTO_ERR: return rc; break; // case [(
/1 defaul t: return rc; break; // case [B]
I }
return rc;
}
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/****************************************************************/

/* */
/* Set baudrat e comrand */
/* */
/****************************************************************/
/* [i] u8 brid ... baudrate ID */
/* [r] ule ... error code */
/****************************************************************/
ulé fl _ua_set baud(u8 brid)
{
ulé rc;
us br;
u3?2 retry,;
swi tch(brid){
defaul t:
case BR_9600: br = 0x03; br eak;
case BR_19200: br = 0x04; br eak;
case BR_31250: br = 0x05; br eak;
case BR_38400: br = 0x06; br eak;
case BR _76800: br = 0x07; br eak;
case BR_153600: br = 0x08; br eak;
}
fl _cnmd_prnf0] = br; /1 "DO1"
fl_wait(tCOM; /1 wait before sending command
put _cnd_ua(FL_COM SET_BAUDRATE, 2, fl_cnd_prm; /! send "Baudrate Set"
command
set _flbaud(brid); /1l change baud-rate
set _uartO_br(brid); /1 change baud-rate (h.w)
retry = tRS;
whi | e(1){
fl_wait(tWrio);
put _cnmd_ua( FL_COM RESET, 1, fl_cnd_prm; /1 send RESET comand
rc = get_sfrmua(fl _ua_sfrm tWO_TO; /1 get status frane
if (rec){
if (retry--)
conti nue;
el se
return rc;
}
br eak; /1 got ACK !!
}
/1 switch(rc) {
11 case FLC_NO ERR: return rc; break; // case [A]
/1 case FLC DFTO_ERR: return rc; break; [// case [(C
Il defaul t: return rc; break; // case [B]
I }
return rc;
}
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/****************************************************************/

/* */
/* Set Flash device clock val ue comuand */
/* */
/****************************************************************/
[* [i] u8 clk[4] ... frequency data(D1-D4) */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _ua_setcl k(u8 clk[])
{

ulé rc;

fl _cmd_prn{0] = clk[O]; // "DO1"

fl _cmd_prn{1] = clk[1]; // "Do02"

fl _cmd_prn{2] = clk[2]; // "DO3"

fl _cmd_prn{3] = clk[3]; // "D0o4"

fl_wait(tCoV; /1 wait before sending command

put_cmd_ua( FL_COM SET_OSC FREQ 5, fl _cmd_prm;

rc = get_sfrmua(fl_ua_sfrm tW9_TO; // get status frame

/1 switch(rc) {
/1
I case FLC_NO_ERR: return rc; break; // case [A]
I case FLC DFTO_ERR: return rc; break; // case [(C]
I defaul t: return rc; break; // case [B]
11 }

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

/* */
/* Erase all (chip) command */
[ * */
/****************************************************************/
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _ua_erase_all (void)
{

uleé rc;

fl_wait(tCoV; /1 wait before sending command

put _cnd_ua(FL_COM ERASE CHI P, 1, fl _cnmd_prn); // send ERASE CH P conmand

rc = get_sfrmua(fl_ua_sfrm tW1_MAX); // get status frame

/1 switch(rc) {

/1

/1 case FLC_NO_ERR: return rc; break; // case [A]
I case FLC DFTO_ERR: return rc; break; // case [(C]
I defaul t: return rc; break; // case [B]
/1 }

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

/* */
/* Erase bl ock conmand */
/* */
/****************************************************************/
/* [i] ul6 shblk ... start block nunber */
/* [i] ul6 eblk ... end bl ock nunber */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _ua_erase_bl k(ul6 sblk, ul6 ebl k)
{

uleé rc;

u32 Wt 2_max;

u32 top, bottom

top = get _top_addr(sblk); /1l get start address of start bl ock

bottom = get _bottom addr(ebl k); // get end address of end bl ock

set_range_prn(fl _cmd_prm top, bottom; // set SAH SAM SAL, EAH EAM EAL

wt 2_nax = nake_wt 2_max(sbl k, ebl k); /1 get tWI2(Max)

fl_wait(tCOM; /1 wait before sending command

put _cnd_ua(FL_COM ERASE BLOCK, 7, fl _cnd_prm; // send ERASE CH P command

rc = get_sfrmua(fl_ua_sfrm w2 _max); // get status franme

/1 switch(rc) {
/1
/1 case FLC_NO _ERR: return rc; break; [/ case [A]
/1 case FLC DFTO_ERR: return rc; break; [/ case [(C
/1 defaul t: return rc; break; // case [B]
/1 }

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

/* */
/* Wite comand */
/* */
/****************************************************************/
/* [i] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [r] ul6 ... error code */

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

#def i ne fl _st2_ua (fl _ua_sfrn]{ OFS_STA PLD+1])
ulé fl _ua_wite(u32 top, u32 botton)
{

ulé rc;

u32 send_head, send_si ze;

bool i s_end;

u32 wt 5_max;

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

/* set parans */

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

set_range_prn(fl _cmd_prm top, bottom; // set SAH SAM SAL, EAH EAM EAL
wt5_nmax = make_wt 5_nmax(get _bl ock_num(top, bottom));

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

/* send command & check status */

/************************************************/
fl_wait(tCOM; /1 wait before sending command

put _cnd_ua(FL_COMWRITE, 7, fl_cmd_prm; // send "Programr ng" conmand

rc = get_sfrmua(fl_ua_sfrm tW3_TO; // get status frame
switch(rc) {

case FLC_NO _ERR: break; // continue
/1 case FLC DFTO_ERR: return rc; break; [/ case [(C
defaul t: return rc; break; // case [B]

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

/* send user data */

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

send_head = top;

whil e(1){
/'l make send data frane
if ((bottom- send_head) > 256)( /'l rest size > 256 ?
is_end = fal se; /1 yes, not is_end frane
send_si ze = 256; /1 transmit size = 256 byte
}
el se{

is_end = true;
send_si ze = bottom - send_head + 1; /1 transmt size = (bottom
- send_head) +1 byte
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}
mencpy(fl _txdata_frm rom buf+send_head, send_si ze); /] set data frame
send_head += send_si ze;
fl_wait(tFD3); /1 wait before sending data frame
put _dfrm ua(send_si ze, fl _txdata_frm is_end); // send user data
rc = get_sfrmua(fl_ua_sfrm tW4_MX); /1 get status frane
switch(rc) {
case FLC NO ERR: break; // continue
case FLC DFTO ERR: return rc; break; // case [(
defaul t: return rc; break; // case [B]
}
if (fl_st2_ua != FLST_ACK){ [/l ST2 = ACK ?
rc = decode_status(fl_st2_ua); // No
return rc; /1 case [D]
}
if (is_end)
br eak;
}

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

/* Check internally verify */

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

rc = get_sfrmua(fl_ua_sfrm w5 max); // get status frame again
switch(rc) {

case FLC NO ERR: return rc; break; // case [A]
case FLC DFTO ERR: return rc; break; // case [(
defaul t: return rc; break; // case [FE|
}
return rc;
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VerfyDOOOOOOOOOOOOOOOOOOO

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

/* */
/* Verify conmmand */
/* */
/****************************************************************/
/* [i] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [i] u8 *buf ... pointer to verify data buffer */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _ua_verify(u32 top, u32 bottom u8 *buf)
{

uleé rc;

u32 send_head, send_si ze;

bool i s_end;

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

/* set parans */

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

set_range_prn(fl _cmd_prm top, bottom; // set SAH SAM SAL, EAH EAM EAL

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

/* send command & check status */

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

fl_wait(tCOM; /1 wait before sending command
put _cnd_ua(FL_COM VERIFY, 7, fl_cnd_prm; /1 send VERI FY command
rc = get_sfrmua(fl_ua_sfrm tW6_TO; /1 get status frane
switch(rc) {
case FLC_NO _ERR: break; // continue
/1 case FLC DFTO_ERR: return rc; break; [/ case [(C
defaul t: return rc; break; // case [B]
}

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

/* send user data */

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

send_head = top;

whil e(1){
/'l make send data frane
if ((bottom- send_head) > 256)( /'l rest size > 256 ?
is_end = fal se; /1 yes, not is_end frane
send_si ze = 256; /1 transmit size = 256 byte
}
el se{

is_end = true;
send_si ze = bottom - send_head + 1;
/'l transmit size = (bottom- send_head)+1 byte
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}

return

mencpy(fl _txdata_frm buf+send_head, send_size);// set data frane payl oad
send_head += send_si ze;

fl_wait(tFD3);
put _dfrmua(send_size, fl _txdata_frm is_end); // send user data

rc = get_sfrmua(fl_ua_sfrm tW7_MX); /1 get status frane
switch(rc) {
case FLC_NO _ERR: break; // continue
/1 case FLC DFTO_ERR return rc; break; // case [(C
defaul t: return rc; break; // case [B]
}
if (fl_st2 ua !'= FLST_ACK){ /1l ST2 = ACK ?
rc = decode_status(fl_st2_ua); // No
return rc; /1 case [D]
}
if (is_end) /1l send all user data ?
br eak; Il yes

// conti nue;

FLC_NO _ERR; /'l case [A]
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/****************************************************************/

/* */
/* Bl ock bl ank check command */
/* */
/****************************************************************/
/* [i] ul6 shblk ... start block nunber */
/* [i] ul6 eblk ... end block nunber */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _ua_bl k_bl ank_chk(ul6 sbl k, ul6 ebl k)
{

ulé rc;

u32 wt 8_max;

u32 top, bottom

top = get _top_addr(sblk); /1l get start address of start bl ock

bottom = get_bottom addr(ebl k); // get end address of end bl ock
set_range_prn(fl _cmd_prm top, bottom; // set SAH SAM SAL, EAH EAM EAL

wt 8_nax = nake_wt 8_max(sbl k, ebl k); /1 get tWI8(Max)
fl_wait(tCOM; /1 wait before sending command

put _cnd_ua( FL_COM BLOCK _BLANK CHK, 7, fl _cnd_prm;
rc = get_sfrmua(fl_ua_sfrm w8 _max); // get status frame

/1 switch(rc) {
/1
/1 case FLC_NO _ERR: return rc; break; [// case [A]
/1 case FLC DFTO_ERR: return rc; break; // case [(
/1 defaul t: return rc; break; // case [B]
/1 }

return rc;
}

00oo0oooooooono u18897JJ1VOAN



0ed UARTOOOO

6. 12 Silicon Signatureld 1 [ [

6.12.1 O0O0OOOODOO

Silicon Signature 13 FALIE F|[E

pial s V850E/1G3
RI7L—L—
@ IR REEHTA K| LM
® Silicon Signature YV K+ 7L—LaX1E >
e AF—BAIL—LZED
i ® 54 Lpok-Foyy| LWL
FEEIAIC

AT—RRIL—-LZE

AT—RA-IL—-LEE

E{EAT—52

ACKILAA [ACK/ACKLLSY]

ACK

SAL7YRFvy| L2

S34L7IR BRI
RE  F5IL-LERE

F=R-L—L(JVIV-ITRFv) I8

F=R-IL—LIZEE?
[Yes/No]

Yes

EERT [A]

98 00oo0oooooooono u18897JJ1VOAN



0ed UARTOOOO

6.12.2 0J0OOOODO

O

gbobooooboobobobobooooobooboboobobobdtes
OOoOOOoOoOopoooooooooao|sSiliconSignaturel 000 DO0O0O0OOOO
gbobooooooobobooobooboobobobooboobooboboooboooboooboo
DDDDDDDDDDDD|DDDDDDDDDD[C]|DI:|DEIDI:IDEIDEIthr11DEI
obobobobooboooooboonog

ST1=ACKO OO ooobooooo

ST1=ACKOOO0OO O|jooooBeloOoO

gbobooobooooobooobooboobooooboooooobooboobobooobOobon
goao

gboboboobooobogooo ‘DDDDDDDDDD[C]‘DDDDDDDDDDDIFWDD
gbobobooobooboobooboobobobooooboobooboboobOobOobo

dodpdoogoogooog OjoogoAlood

0000000000000 O/ooooooooooog@ poo

6.12.3 OOOOOO

oooo ooooooooo O O
0000 [Al|0000O0OACKO 06H gobooooobooobooooooooboooooo
gooooooooooooon
oooo [Bl|IoDoOooOoOoOoOoOO 07H goboooooooboooooooooboooooon
ooao
0000ONACKO 15H gobooooooooooogoooobooobooon
OLENOOODOETXOOOOO0O
oooooooooo @ 0 gobooooooooooogoooobooobooon
gobobooobooooooooooo
gooooooooooo p] O gbooooboooboooooooooooooo
goooooooooooooooooo

00oo0oooooooono u18897JJ1VOAN

99



0ed UARTOOOO

6.12.4 0O0OD0OO0OODOO

Silicon Signature

IV R

A
AoL—L—
ARV FEEIIA L

t cov

A
IRV E-TL—L
E{EmE

(Silicon Signature)

>
«

Y
7&—91& No

ER{E?

Yes No

twria
Yes

[ 84 L7 k-I5—([C] ]

F=5:7b~1L
(I IH4Fx)
w252

t Fo2
Yes

[ 84 L7 k- I5—([C] ]

[7‘-"—’9-711—1_\-15—[01] [ EF#T[A] j

100 00oo0oooooooono u18897JJ1VOAN




0ed UARTOOOO

6.12.5 00O0OO0OOOODODO

Silicon Signature0 00000000000 O00OD0OOOOOO

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

/* */
/* Get silicon signature conmand */
[ * */
/****************************************************************/
/* [i] u8 *sig ... pointer to signature save area */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _ua_getsig(u8 *sig)
{

uleé rc;

fl_wait(tCoV; /1 wait before sending command

put _cnd_ua(FL_COM GET_SI GNATURE, 1, fl _cnd_prn); // send GET SI GNATURE comand

rc = get_sfrmua(fl_ua_sfrm tW11_TO; /1 get status frane
switch(rc) {
case FLC_NO _ERR: break; // continue
/1 case FLC DFTO_ERR: return rc; break; // case [(C]
defaul t: return rc; break; // case [B]
}
rc = get_dfrmua(fl _rxdata_frm tFD2_TO; /] get status frane
if (rec){ [l if error
return rc; /] case [D|
}

mencpy(sig, fl_rxdata_frmOFS_STA PLD, fl_rxdata_frn{ OFS_LEN);
/1 copy Signhature data
return rc; /] case [A]
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6.13.5 00O0OO0OOOODODO

VersionGetD OO O DOODOODOOOOOOOOOOOO

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

[ * */
/* Get device/firmmare version conmand */
[ * */
/****************************************************************/
/* [i] u8 *buf ... pointer to version date save area */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _ua_getver(u8 *buf)
{

ulé rc;

fl_wait(tCoV; /1 wait before sending command

put _cnd_ua(FL_COM GET_VERSION, 1, fl_cnd_prm; // send GET VERSI ON comand

rc = get_sfrmua(fl_ua_sfrm tW12_TO; /1 get status frane
switch(rc) {
case FLC_NO _ERR: break; // continue
/1 case FLC DFTO_ERR: return rc; break; // case [(C]
defaul t: return rc; break; // case [B]
}
rc = get_dfrmua(fl _rxdata_frm tFD2_TO); /1 get data frane
if (rc){
return rc; /] case [D|
}

menmcpy(buf, fl_rxdata_frmtOFS_STA PLD, DFV_LEN);// copy version data

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

/* */
/* Get checksum command */
/* */
/****************************************************************/
/* [i] ul6 *sum ... pointer to checksum save area */
/* [i] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _ua_getsum{ul6é *sum u32 top, u32 bottom
{

ulé rc;

u32 fdl_nax;

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

/* set parans */

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

/1 set parans
set_range_prn(fl _cmd_prm top, bottom; // set SAH SAM SAL, EAH EAM EAL
fdl_max = get fdl_max(get bl ock_num(top, botton)); /1 get tFD1(MAX)

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

/* send command */

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

fl_wait(tCOM; /1 wait before sending command

put _cnd_ua(FL_COM GET_CHECK SUM 7, fl _cnd_prn); // send GET CHECKSUM command

rc = get_sfrmua(fl_ua_sfrm tW16_TO; /1 get status frane
switch(rc) {
case FLC_NO _ERR: break; // continue
/1 case FLC DFTO_ERR: return rc; break; [/ case [(C
defaul t: return rc; break; // case [B]
}
/************************************************/
/* get data frane (Checksum dat a) */
/************************************************/
rc = get_dfrmua(fl _rxdata frm fdl_max); /1 get status frane
if (rc){
return rc; /'l case [D]
}
*sum= (fl _rxdata_frn]{ OFS_STA PLD] << 8) + fl _rxdata_frnf OFS_STA PLD+1]; // set SUM
dat a
return rc; /'l case [A]
}
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/****************************************************************/

/* */
/* Set security flag command */
/* */
/****************************************************************/
/* [i] u8 scf ... Security flag data */
/* [i] u8 bot ... Boot Bl ock Nunber */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _ua_setscf(u8 scf, u8 bot)

{

ulé rc;

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

/* set parans */
/************************************************/
fl_cmd_prn{0] = 0x00; /] "BLK" (nmust be 0x00)
fl _cnd_prnf1] = 0xO00; /1 "PAG'" (must be 0x00)

fl_txdata_frnfO0]
fl _txdata_frnf1]

scf|= 0b11100000; // "FLG' (bit 7,6,5, 4 nust be '1')
bot ; /] " BOT"

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

/* send command */

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

fl_wait(tCOM; /1 wait before sending command

put _cnd_ua(FL_COM SET_SECURITY, 3, fl_cnd_prm;

rc = get_sfrmua(fl_ua_sfrm tW13_TO; /1 get status frane
switch(rc) {
case FLC_NO _ERR: break; // continue
/1 case FLC DFTO_ERR: return rc; break; [// case [(C
defaul t: return rc; break; [// case [B]
}

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

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

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

fl_wait(tFD3);

put _dfrmua(2, fl _txdata_frm true); /'l send security setting data
rc = get_sfrmua(fl_ua_sfrm tW14_MAX); /1 get status frane
switch(rc) {
case FLC_NO _ERR: break; // continue
/1 case FLC DFTO_ERR: return rc; break; // case [(C
defaul t: return rc; break; // case [B]
}

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

/* Check internally verify */

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

rc = get_sfrmua(fl_ua_sfrm tW15_MAX); /1 get status frane
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switch(rc) {

case FLC_NO ERR: return rc; br eak;
case FLC DFTO_ERR return rc; br eak;
defaul t: return rc; br eak;
}
return rc;
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ReadDOOOODOOOODOOOODOOOOODO

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

/* */
/* Read conmand */
/* */
/****************************************************************/
ulé fl _ua_read(u32 top, u32 botton
{

ulé rc;

u32 read_head;

ulé | en;

u8 hoot er ;

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

/* set parans */
/************************************************/

set_range_prn(fl _cmd_prm top, bottom; // set SAH SAM SAL, EAH EAM EAL

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

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

fl_wait(tCOM; /1 wait before sendi ng command

put _cnd_ua(FL_COM READ, 7, fl_cnd_prm;

rc = get_sfrmua(fl_ua_sfrm tW17_TO; /1 get status franme
switch(rc) {
case FLC NO ERR: br eak;
1/ case FLC DFTO ERR: return rc; break; // case [(
defaul t: return rc; break; // case [B]
}

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

/* recei ve user data */
/************************************************/
read_head = top;
whi | e(1){
rc = get_dfrmua(fl _rxdata_frm tW18_TO; /1 get ROMdata fromFLASH

switch(rc) {

case FLC _NO ERR: break; // continue

case FLC DFTO ERR: return rc; break; // case [(C
/1 case FLC RX DFSUM ERR:

defaul t: /1 case [B]

fl_wait(tWr9);

put _sfrm ua( FLST_NACK) ; /1 send st at us(NACK) frane
return rc;
br eak;

}
fl_wait(tWrio);
put _sfrm ua( FLST_ACK) ;
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return

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

/* save ROM dat a */

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

if ((len = fl _rxdata_frnf OFS_LEN]) == 0) /1 get length
|l en = 256;

mencpy(read_buf +read_head, fl _rxdata_frm2, len); // save to external RAM

read_head += |en;

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

/* end check */
/************************************************/

hooter = fl _rxdata_frnflen + 3];

if (hooter == FL_ETB) /1 end frame ?
conti nue; /!l no

br eak; /'l yes

FLC NO ERR;
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7.4.5 0J00O0O0OOODODOO

StausDOOOOOOOCOOOOOOOOODOOO

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

/* */
/* Get status command (CSl - HS) */
[ * */
/****************************************************************/
/* [r] ul6 ... decoded status or error code */
/* */
/* (see fl.h/fl-proto.h & */
/* definition of decode_status() in fl.c) */
/****************************************************************/
static ulé6 fl _hs_getstatus(void)
{

ulé rc;

u32 retry = 0;

rc = put_cnd_hs(FL_COM GET_STA, 1, fl_cmd_prm; // send "Status" command

if (rc)

return rc; /'l case [(C]
if (hs_busy_to(tSF_TO) /] HS-Busy t.o. ?

return FLC HSTO ERR; /1 t.o. detected case [(C
if (rc = get_sfrmhs(fl_rxdata_frm)

return rc; /'l case [C] or [B(checksumerror)]

rc = decode_status(fl _stl); /1 decode return code

return rc; /1 case [A] or [B]
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7.5.5 OD0OOOOOOOoonO

ResetU OO0 O00OOOO0ODOOOODOOOOODDOO

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

[ * */
/* Reset command ( CSI - HS) */
/* */
/****************************************************************/
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _hs_reset(void)

ulé rc;

u32 retry,;

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

if (hs_busy_ to(tCOM TO))

return FLC_HSTO ERR /] t.o. detected :case [(
rc = put_cnd_hs(FL_COM RESET, 1, fl_cnd_prn); // send "Reset"
if (rc)
return rc; /'l case [(C]
if (hs_busy_ to(tW0_TO)
return FLC_HSTO ERR /] t.o. detected :case [(]
rc = fl _hs_getstatus(); /1 get status frame
if (rc == FLC_ACK) /] ST1 = ACK ?
br eak; /'l case [A]
[/ conti nue; /1 case [B] (if exit from |l oop)
}
/1 switch(rc) {
/1 case FLC_NO_ERR: return rc; break; // case [A]
/1 case FLC_HSTO ERR: return rc; break; // case [(
I defaul t: return rc; break; // case [B]
I }
return rc;

00oo0oooooooono u18897JJ1VOAN

command

131



070 3000000yoopoooOoOoooOoocesioHsOOoooOo

7.6 Oscillating Frequency Setl] O O [

7.6.1 OJ0OOOODOOO

Oscillating Frequency Setd3 Y FALIEF|IE

IR V850E/IG3
® HSImFICLEBBUSYD i
BALTON— B4 LTR-Frv| L
s
BUSY#Z&
\ @ Oscillating Frequency Set YV F-JL—LiE{E >
® HSImFICLEBBUSYD i
84LFIR-FIyn| L
CEINGIN
S
BUSYfZR
1@ 2F—B2-FroDIE >

AT —AAFIYD B R |

R
[EERT BERT/
SALTV R I5-]

BALTPIb-I5— BIRT

EE#KT [B]

132 0o00o0O0oooooO  U18897JJ1VOAN



070 3000000yoopoooOoOoooOoocesioHsOOoooOo

7.6.2 0O0OOOOO

0O HSOOOOOVSS0E/IG3DBUSYD DO OOoOoooono
BUSYDDDDDDDDDDDDD|DDDDDDDDDD [C]|DI][II:IDDI:IDI:IDEI[I
O0tcovd O

0 DDDDDDDDDDDDDDDD|OscillatingFrequencySetDDI:ID|[ID[ID[ID[I

0 HSOOOOOV8S50E/NIG30BUSYOD DO OOooOoooad
BUSYDDDDDDDDDDDDD‘DDDDDDDDDD[C]‘DDDDDDDDDDDD
O0twelO

0 OO0o0OOoO0oO0obOOobOOobOobOobOoUooOOoboOobOOobDOobDOobOobo

0 ODbooboboooobuobobOobooboobooboobobobo
gognooood giooonoAl oD
gogoooo gloooomelbon
oogoongoooogn d DDDDDDDDDD[C]|DDD

7.6.3 OOOOOO
gooo obooooooog g O
0000 [Al|{0DOO0O0OD0OACKO 06H O00O0OO0O0OoOooOoooOOovesoENcG3IDooog
go0oo0oooobooooboboooo
gooQo [Bj|joobooooboogo 05H goooooooboboo
obooooopbooo 07H Jgo00o000O0000bOobOOoboobOoooobooo
goog
0O000OONACKO 15H goobooboboobooooboboobooooo
OLENOOOOETXOOODOOO
oooooooooo [Q g HSOOOOOoOoOoOOoOoOoooOooooOoOo

00oo0oooooooono u18897JJ1VOAN

133



070 3000000yoopoooOoOoooOoocesioHsOOoooOo

134

7.6.4 0J0OO0OODOOO

Oscillating Frequency Set
IRV RuE

HSI%F = BUSY ? Yes
No No
t cov
Yes
A 4
ARV ER-Ib—L
EENE _
(Oscillating Frequency [ A L7IH15- [C] ]
Set)
Y
HS##F = BUSY ? Yes
No
No
A 4
- t wro
AT—AAFIvDNE Yes
[ R4 LTI I5— [C] j
BALTYR-T5—7 YOS
A
No
[ RA4LTO-I5— [C] j
No

EERT?

Yes

[ EHERT [A] }

A

[ EEKT [B] ]

00oo0oooooooono u18897JJ1VOAN




070 3000000yoopoooOoOoooOoocesioHsOOoooOo
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Oscillating FrequencyD OO0 0000000000000 OODOO

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

/* */
/* Set Fl ash device cl ock val ue command (CSl - HS) */
/* */
/****************************************************************/
/* [i] u8 clK[4] ... frequency data(D1-D4) */
/* [r] ul6 ... error code */

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

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

ulé fl _hs_setcl k(u8 clk[])

{
ulé rc;
fl _cmd_prn{0] = clk[O]; // "DO1"
fl _cmd_prn{1] = clk[1]; // "Do02"
fl _cmd_prn{2] = clk[2]; // "DO3"
fl _cmd_prn{3] = clk[3]; // "D0o4"

if (hs_busy_ to(tCOM TO)

return FLC_HSTO ERR /] t.o. detected :case [(]

if (rc = put_cnd_hs(FL_COM SET_OSC FREQ 5, fl _cnd_prm)

/] send" Csci | ati ngFrequency Set " comand

return rc; /'l case [(C

if (hs_busy to(tW9_TO)

return FLC_HSTO ERR /] t.o. detected :case [(]

rc = fl _hs_getstatus(); /1 get status frame
/1 switch(rc) {
I case FLC_NO_ERR return rc; break; // case [A]
/1 case FLC_HSTO ERR: return rc; break; // case [(
I defaul t: return rc; break; // case [B]
/1 }

return rc;
}
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ChipEraseD 0 0O0O0OO0OOOODOOOODOOODODOO

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

/* */
/* Erase all (chip) conmand (CSl - HS) */
[ * */
/****************************************************************/
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _hs_erase_all (void)
ulé rc;

if (hs_busy to(tCOM TO))
return FLC_HSTO ERR /] t.o. detected

if (rc = put_cmd_hs(FL_COM ERASE CHI P, 1, fl_cnd_prm)

/1 send "Chip Erase" comand

return rc; /1 case [(C]

if (hs_busy_ to(tW1_MAX))

return FLC HSTO ERR; /1 case [(C]

rc = fl _hs_getstatus(); /1 get status frame
/1 switch(rc) {
/1 case FLC_NO_ERR: return rc; break; // case [A]
/1 case FLC_HSTO ERR: return rc; break; // case [(
I defaul t: return rc; break; // case [B]
I }

return rc;
}

00oo0oooooooono u18897JJ1VOAN

139



070 3000000yoopoooOoOoooOoocesioHsOOoooOo

7.8 Block Erasell 0 0 [

7.8.1 OJ0OOOODOOO

Block Erase Y FALIEF|F

Jnousv V850E/IG3

0 HSIHFICLBBUSYD t oom
BALTORN—" B4 LPY k- FIoh
4
BUSY#ZR&

\ﬁ @ Block Erase I F-TJL—Li%fE >

® HS#HF(IC£BBUSYD ¢
/ B4 L7 k-Fron| L2

st
BUSY#ZRR
1 e AF-5A-FIYINE >

2F—HAFIIDRIEORER |

R
[EERT BRERT
BALPOR-I5-]

BALPIb-I5—

G

140 00oo0oooooooono u18897JJ1VOAN



070 3000000yoopoooOoOoooOoocesioHsOOoooOo

7.8.2 O0OOOOO

O HSOOOOOV8S0E/NG3OBUSYDOOOOOOOOO
BUSYDDDDDDDDDDDDD|DDDDDDDDDD[C]|DDDDD

goooooooon

O o

t covd O

DDDDDDDDDDDDDDD|BIockErase[II]I:lD |[I|]DD[ID[I

HSOO OO OV850E/IG30BUSYD OO0 0dooood

BUSYDDDDDDDDDDDDD‘DDDDDDDDDD[C]|DDDDD

goooooooon

t w2 O

0 obobooooboobooobobobobooooboobobobobobo
U obooboooobooboboboboooboobooboobobobo

godpaood
godpaood

O|0000[Al[DDO

ojlooooB]ooOo

gooongogoogogn DDDDDDDDDDD[C]|DEID

7.8.3 UOOODOO

gooo

ooboooooog

O g

0000 [A]l|DO0000ACKD

06H

gboooboooooooooooooooaono
goboooooboooooobooon

0000 [B]|DDO0O0OOOOOO 05H

goocobooooooooooooboooooo
gooooooooooboooon

00O00Oo0Ooo0ooo 07H

goboobooooooooooooboooooo
ooood

0D0o0o0oo0oo00o 10H

gboooobooooooooooooooooo
oooooooo

goooooooooooOoOoOoOoOOOOO00O0
goooooooooooooooooooo
ooooooooooooooo

gboooboooooooooooooooaoo
gooooon

gbooobooooooooboooooooaoo
gooooo

00000NACKO

15H

gbobooboooooooooooooooaono
OOO0O0OLENODOOOETXOOOOOO

MRG100O 00O

1AH

goboooobooboooooo

0000000000 [C]

HsOOOoOOooooooooooooooOo

00oo0oooooooono u18897JJ1VOAN

141



070 3000000yoopoooOoOoooOoocesioHsOOoooOo

7.8.4 0J0OO0OODOOO

Block Erase VY FALEE

P

‘\
HS#F = BUSY? Yes

No No
t cav
v Yes
ARV ER-Ib—L
E{SIE R4 L7 I5-[C]
(Block Erase)

‘A
«

. Y
HS#%F = BUSY ? es

Yes t w2

[ 84 L7 k-I5—([C] j

AT—RA-FIyDiLE

BALPYR-T5— 2 Y8

A

[ 54 L7 I5-[C] ]

ik

'S

#TIB] ]
[ EERTIA] j

142 000000000000 U18897JJ1VOAN




070 3000000yoopoooOoOoooOoocesioHsOOoooOo

7.8.5 0J0OO0OOOOODOO

Block EraseD D 0 OO0 O00D0O0OOO0OOOOODOOOO

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

[ * */
/* Erase bl ock conmand (CSl - HS) */
/* */
/****************************************************************/
/* [i] ul6 shlk ... start block nunber */
/* [i] ul6 eblk ... end bl ock number */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _hs_erase_bl k(ul6 sblk, ul6 ebl k)
{

ulé rc;

u32 Wt 2_max;

u32 top, bottom

top = get _top_addr(sblk); /1 get start address of start bl ock

bottom = get _bottom addr(eblk); // get end address of end bl ock

set _range_prn(fl _cmd_prm top, bottom; // set SAH SAM SAL, EAH EAM EAL
wt 2_nmax = nake_wt 2_max(sbl k, ebl k); /1 get tWr2(Max)

if (hs_busy to(tCOM TO))
return FLC_HSTO ERR; /] t.o. detected :case [(]

if (rc = put_cnd_hs(FL_COM ERASE BLOCK, 7, fl _cnd_prm))

/1 send "Bl ock Erase" conmand

return rc; /1 case [(C

if (hs_busy_to(w2_max))

return FLC_HSTO ERR; /] t.o. detected :case [(]

rc = fl _hs_getstatus(); /1 get status frame
/1 switch(rc) {
I case FLC_NO_ERR return rc; break; // case [A]
/1 case FLC_HSTO ERR: return rc; break; // case [(
I defaul t: return rc; break; // case [B]
/11 }

return rc;
}

00oo0oooooooono u18897JJ1VOAN

143



070 3000000yoopoooOoOoooOoocesioHsOOoooOo

7.9 Programming O 0O O

7.9.1 OJ0OO0OODOOO

Programming 1YY FALEE F |I§

7n75% V850E/1G3
® HS#iF(CLBBUSYD t
B4LPYR-FTon| - M
B4 LTI
e BUSYfZEx

\41 @ Programming 3 F-7L—Li%{E >

BA LT HS##FIZLBBUSYD

et j © 54LFIR-Frop|t T

BUSYfiZkx

¥
®

AT—AA-FIyDE

AT—AA-FIYIREBORER

=

R

BALTIE EERT

[E#RT BERT
BALPIRI5-]

BE#T [B]

®
YINC IS

HSHHFICLBBUSYD
BALTPI-F1vD

t Fos

& BUSYfZR&

o

F=5ob—L(A-H-T-8) k(8

EYINCTS
£y

HSIHFICEBBUSYD

t wra

BALTPI-FIvD

BUSYfZR

Mo

AT—AAFIyDinE

®

AF—HAFIYIBOFER (ST1/ST2)

3

BALTIRI5—

ZEAT—HA(STI)
[E®ET  BERT/

BALF7IRI5-]
EERT

BEE#T (B]
RIEATHAST2)
[ACK/ACKELS}]
EE#ET D]
N 27— IL—LEHRE 7
°© [Yes/No]
¥
® A
Yes

B{LPYH HSH#F(CLBBUSYD

s ,’ﬁ y saLTb-Fron| L

2782 FryHinE > >
AF-HR-FIVNBORER |

SALPIRI5—

E®LT [A]

HE
[ESRT  BERT/
B L7Y R I5-]

HRT

BERET [E]

144 000000000000 U18897JJ1VOAN



070 3000000yoopoooOoOoooOoocesioHsOOoooOo

7.9.2 00OOOOO

O

HSO OO OOV8S50E/IG30BUSYD D OO oooooo
DDDDDDDDDD|I:IDI:IDI:IDI:IDI:ID[C]|EIDEIDEIDDDDDEHCO\/EID
DDDDDDDDDDDDDDDDD|ProgrammingDDDD gboboooo
HSO OO OOV8S0E/IG30BUSYD D OO OOoOooOoOo
DDDDDDDDDD|DDDDDDDDDD[C]|[|D[|D[ID[ID[ID[I’[\M3[ID
oboboboooooboobobobooooooooooobobobo
gbobobooboooooobobobooboooooobooDbo

gogogod obobobooooo

gogoood Oo|joooomBelooO

gooogogogooon DDDDDDDDDDD[C]‘DDD

HSO OO OOV8S0E/IG30BUSYD D OO oooooo
DDDDDDDDDD|I:IDI:IDI:IDI:IDI:ID[C]|EIDDDEIDEIDDDEI'[FDGDD
gboboooooboobobobooooooobooboboboo

HSO OO OODOV8S0E/IG30BUSYD DO OOOOOoOoO
DDDDDDDDDD‘DDDDDDDDDD[C]‘DDDDDDDDDDDt\W,DD
obobobooooobooboboboooooooooboobobobo
g0oOo0o0ooO00DbOOoOoooobDOoOoOooooooOosT/sT200000000DOO
gbooboboboooooobooooboboboboooooboobaobo

ST1=0000000 gjoooome]oog

ST1= 0000000000000 S EEEEEEEEEES] slsk
ST1= 0000000 0D0000000ST20000000000
0000000
0ST2=ACKO O OO0 n[oooopjpoo
0ST2=ACKO OO 00000000000000000000

gbooboobobobooboboobooo
gboobooboob

HSO O OOOV850E/IG30BUSYD O D O0dddodd

gboboooboooo DDDDDDDDDD[C]|DI:IDI:IDI:IDI:IDI:Ithr5DEI
gbobobooooboobobobobooooboobooboobobobo
gooboboboooooooboboboboooooobo

gogogod O|ocoon[Al|Cd

0000000000000 00000000000000
0000000000

0oooooQ n[ooO00E o
0000000000000 00000000000000
sfsls]s]s)sisliusls

0000000000000 O[000o00oo0oo[c]jpoo

00oo0oooooooono u18897JJ1VOAN

145



070 3000000yoooooOoOoooOoocesioHsOOoooOo

7.9.3 0O0OOOOO

146

oooo gooooooaoo a O
OoQoo [A]l |D0000ACKO 06H goooooooooooooooooooooo
oboooooooooooooooo
oooo Bl |ODO0O0O0O0OO0O0OOO 05H voboooooooooOOOOOOODOOODOOO
goooooooooooon
oooooo 200000000
ooboooooooo 07H goooooooobooooooooooooooo
goooooooooooooo
gooooooooo 10H ooooooooooooboooobooboooooo
gooo
goooooooooOooooobooooboOoooo
obooooboooobooooooo
000 0D00ONACKO 15H goooooDOo00ooOo0ooooooooooo
OLENOOOOETXOOOOOO
oooooooooo [cC a HSOOOOOOOOoOoOOoOOooooooo
oooo [p]|oOooOoooocooo 07H gooooooobooooooooooooooboo
goooooooooooooo
Write D 00O 1CHO ST20 goooooooooooooon
oooo [E] IMRG1MOOO 1BH goooooboooobooooobooboooo

00oo0oooooooono  u18897JJ1VOAN




070 3000000yoopoooOoOoooOoocesioHsOOoooOo

7.9.4 0J0OO0OODOOO

HS# F = BUSY?

ARVE-TL=L
EERE

(Programming)

HS#F = BUSY?

BALTIR?

AF-R-FIVIRE Yes

BE®TIB]

HS#F = BUSY?

F—8-7L— L
(A=%-7005L)
EELE

HS#F = BUSY?

BALTIR?

AT—BA-FIvh MR

k.
B4LPIR-I5-[C]
RERTIB]

RE#£TID]

HS#F = BUSY?

BALTIR?

AF-BA-FIIVRE Yes| s

E®KT?

[ BELETIE) j [ E®ETIA] ]

000000000000 U18897JJ1VOAN 147




070 3000000yoopoooOoOoooOoocesioHsOOoooOo

7.9.5 0J0OO0O0OOODODO

Programmingd OO 000000 O0OOO0OODOODOODOO

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

/* */
/* Wite conmmand (CSl-HS) */
/* */
/****************************************************************/
/* [i] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _hs_wite(u32 top, u32 botton)
{

ulé rc;

u32 send_head, send_si ze;

bool i s_end;

u32 wt 5_max;

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

/* set parans */
/************************************************/
set_range_prn(fl _cmd_prm top, bottom; // set SAH SAM SAL, EAH EAM EAL
wt5_nmax = make_wt5_max(get _bl ock_num(top, bottom));

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

/* send command & check status */

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

if (hs_busy_ to(tCOM TO))
return FLC _HSTO ERR; /1 t.o. detected

if (rc = put_cnd_hs(FL_COMWRITE, 7, fl _cnd_prm))// send "Progranm ng" comrmand
return rc; /] t.o. detected

if (hs_busy_to(tW3_TO))

return FLC HSTO ERR; /1 t.o. detected
rc = fl _hs_getstatus(); /1 get status frame
switch(rc) {

case FLC_NO _ERR: break; // continue
/1 case FLC _HSTO ERR: return rc; break; // case [(C

defaul t: return rc; break; // case [B]

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

/* send user data */

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

send_head = top;

while(1){
/'l make send data frane
if ((bottom- send_head) > 256)( /'l rest size > 256 ?
is_end = fal se; /'l yes, not end frame
send_si ze = 256; /1 transnmit size = 256 byte
}
el se{

is_end = true;

148 000000000000 U18897JJ1VOAN



070 3000000yoopoooOoOoooOoocesioHsOOoooOo

I
I
I
1
I

send_si ze = bottom - send_head + 1;
// transmt size = (bottom- send_head)+1 byte

}

mencpy(fl _txdata_frm rom buf+send_head, send_si ze);
/1 set data frane payl oad

send_head += send_si ze;

if (hs_busy_to(tFD3_TO))
return FLC HSTO ERR;

if (rc = put_dfrmhs(send_si ze,

return rc;

if (hs_busy_to(tW4_MAX))
return FLC HSTO ERR,

rc = fl _hs_getstatus();
switch(rc) {

case FLC NO ERR:
/1 case FLC HSTO ERR:
defaul t:

}
if (fl_st2 I= FLST_ACK){

rc = decode_status(fl_st2);

return rc;

}
if (is_end)
br eak;

}

/1l t.o.

/l t.o. detected

fl _txdata_frm is_end))

check before sending data frame

/1l send user data
/1 error detected

/1l t.o.

det ect ed

/1 get status franme

br eak;
return rc; br eak;
return rc; br eak;

/[l ST2 = ACK ?

/1 No
/1 case [D]
/!l send all user data ?

Il yes

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

/* Check internally verify

*/

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

if (hs_busy_to(w5_max))
return FLC HSTO ERR,

rc = fl _hs_getstatus();
switch(rc) {

case FLC NO ERR: return
case FLC HSTO ERR: return
defaul t: return
}
return rc;

/1l t.o. detected

/1 get status frame

/1 continue
/1 case [(C
/1 case [B]

rc; break; // case [A]
rc; break; // case [(
rc; break; // case [B]
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VerfyDOOOOOOOOOOOOOOOOOOO

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

/* */
/* Verify command ( CSI - HS) */
/* */
/****************************************************************/
/* [i] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [i] u8 *buf ... pointer to verify data buffer */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _hs_verify(u32 top, u32 bottom u8 *buf)
{

uleé rc;

u32 send_head, send_si ze;

bool i s_end;

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

/* set parans */

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

set_range_prn(fl _cmd_prm top, bottom; // set SAH SAM SAL, EAH EAM EAL

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

/* send command & check status */

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

if (hs_busy_to(tCOM TO))

return FLC HSTO ERR; /1 t.o. detected
if (rc = put_cnmd_hs(FL_COM VERIFY, 7, fl_cnd_prm) /1 send "Verify" conmand
return rc; /] error detected

if (hs_busy_to(t\We6_TO))

return FLC HSTO ERR; /1 t.o. detected
rc = fl _hs_getstatus(); /1 get status frame
switch(rc) {

case FLC_NO _ERR: break; // continue
/1 case FLC _HSTO ERR: return rc; break; // case [(C

defaul t: return rc; break; // case [B]

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

/* send user data */

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

send_head = top;

whil e(1){
/'l make send data frane
if ((bottom- send_head) > 256)( /'l rest size > 256 ?
is_end = fal se; /1 yes, not is_end frane
send_si ze = 256; /1 transmit size = 256 byte
}
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154

}

return

el se{
is_end = true;
send_si ze = bottom -

// transmt

}

send_head + 1;
size = (bottom - send_head)+1 byte

mencpy(fl _txdata_frm buf+send_head, send_size);// set datafrane payl oad

send_head += send_si ze;

if (hs_busy_to(tFD3_TO))
return FLC HSTO ERR;

if (rc = put_dfrmhs(send_si ze,

return rc;

if (hs_busy_to(tW7_MAX))
return FLC HSTO ERR,

rc = fl _hs_getstatus();
switch(rc) {

/]l t.o. detected

fl _txdata_frm is_end))

/1l send user data
/1 error detected

/]l t.o. detected

/1 get status franme

case FLC _NO ERR: break; // continue
1/ case FLC HSTO ERR: return rc; break; // case [(C
defaul t: return rc; break; // case [B]
}
if (fl_st2 I'= FLST_ACK){ /1l ST2 = ACK ?
rc = decode_status(fl_st2); /1 No
return rc; /1 case [D]
}
if (is_end) /!l send all user data ?
br eak; Il yes
FLC NO ERR; /'l case [A]
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/****************************************************************/

/* */
/* Bl ock bl ank check comand (CSI - HS) */
/* */
/****************************************************************/
/* [i] ul6 shblk ... start block nunber */
/* [i] ul6 eblk ... end bl ock nunber */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _hs_bl k_bl ank_chk(ul6 sbl k, ul6 ebl k)
{

ulé rc;

u32 wt 8_max;

u32 top, bottom

top = get _top_addr(sblk); /1l get start address of start bl ock

bottom = get_bottom addr(ebl k); // get end address of end bl ock
set_range_prn(fl _cmd_prm top, bottom; // set SAH SAM SAL, EAH EAM EAL

wt 8_nax = nake_wt 8_max(sbl k, ebl k); /1 get tWI8(Max)

if (hs_busy_ to(tCOM TO))
return FLC _HSTO ERR; /1 t.o. detected :case [(C]

if (rc = put_cnd_hs(FL_COM BLOCK BLANK CHK, 7, fl _cnmd_prnj)
/1l send "Bl ock Bl ank Check" command

return rc; /'l case [(C

if (hs_busy_to(w8_max))

return FLC HSTO ERR; /1 t.o. detected :case [(C]

rc = fl _hs_getstatus(); /'l get status frame
/1 switch(rc) {
/1 case FLC_NO _ERR: return rc; break; [/ case [A]
/1 case FLC _HSTO ERR: return rc; break; // case [(C
/1 defaul t: return rc; break; // case [B]
/1 }

return rc;
}
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Silicon Signature0 00000000000 O00OD0OOOOOO

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

/* */
/* Get silicon signature conmand (CSl-HS) */
[ * */
/****************************************************************/
/* [i] u8 *sig ... pointer to signature save area */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _hs_getsig(u8 *sig)

{

ulé rc;

if (hs_busy to(tCOM TO))
return FLC_HSTO ERR /] t.o. detected :case [(]

if (rc = put_cmd_hs(FL_COM GET_SI GNATURE, 1, fl_cnd_prm)
/1 send "Silicon Signature" conmand

return rc; /1 error detected :case [(C]

if (hs_busy to(tW11l_TO)

return FLC_HSTO ERR; I/l t.o. detected :case [(]
rc = fl _hs_getstatus(); /1 get status frame
switch(rc) {

case FLC_NO_ERR: break; // continue
/1 case FLC_HSTO ERR: return rc; break; // case [(

defaul t: return rc; break; // case [B]

if (hs_busy to(tFD2_TO))
return FLC_HSTO ERR; /'l t.o. detected :case [(]

rc = get_dfrmhs(fl _rxdata_frm; /1 get signature data

switch(rc) {

case FLC_NO _ERR: break; // continue
/1 case FLC _HSTO ERR: return rc; break; // case [(C]
defaul t: return rc; break; // case [D]

}

mencpy(sig, fl_rxdata_frmOFS_STA PLD, fl_rxdata_frn{ OFS_LEN);
/1 copy Signhature data

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

[ * */
/* Get device/firmmvare version comand (CSl - HS) */
[ * */
/****************************************************************/
/* [i] u8 *buf ... pointer to version date save area */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _hs_getver (u8 *buf)

{

ulé rc;

if (hs_busy to(tCOM TO))
return FLC_HSTO ERR /] t.o. detected :case [(]

if (rc = put_cnd_hs(FL_COM GET_VERSION, 1, fl _cnd_prmn))
/1 send "Version Get" conmand

return rc; /1 error detected :case [(C]

if (hs_busy to(tW12_TO)

return FLC_HSTO ERR; I/l t.o. detected :case [(]
rc = fl _hs_getstatus(); /1 get status frame
switch(rc) {

case FLC_NO _ERR: break; // continue
/1 case FLC_HSTO ERR: return rc; break; // case [(

defaul t: return rc; break; // case [B]
}
if (hs_busy to(tFD2_TO))

return FLC_HSTO ERR; /] t.o. detected :case [(]
rc = get_dfrmhs(fl _rxdata_frm; /1 get version data
switch(rc) {

case FLC_NO _ERR: break; // continue
/1 case FLC_HSTO ERR: return rc; break; // case [(

defaul t: return rc; break; // case [D]
}
mencpy(buf, fl_rxdata_frmOFS_STA PLD, DFV_LEN);// copy version data
return rc; [l case [A]
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/****************************************************************/

/* */
/* Get checksum comand ( CSI - HS) */
/* */
EE R O I S O O S I O S O O O I O O O
/ /
/* [i] ul6 *sum ... pointer to checksum save area */
/* [i] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [r] ule ... error code */
R I R I I R R I I I S
/ /
ulé fl _hs_getsum{ul6é *sum u32 top, u32 bottom
{
uleé rc;
u32 fdl_nmax;
/************************************************/
/* set parans */
/************************************************/
set _range_prn(fl _cnd_prm top, botton; /1 set SAH SAM SAL, EAH EAM EAL
fdl_max = get_fdl_max(get bl ock_nun(top, bottom); /1 get tFD1(Max)
/************************************************/
/* send conmmand */
/************************************************/
i s_busy_to(t 1
if (hs_b COM TO
return FLC HSTO ERR; /1 t.o. detected :case [(C]
if (rc = put_cmd_hs(FL_COM GET_CHECK SUM 7, fl _cnd_prm)
/'l send "Checksun conmand
return rc; /1 error detected :case [(C]
i s_busy_to(t B
if (hs_b WI16_TQ
return FLC HSTO ERR; /1 t.o. detected :case [(C]
rc = fl _hs_getstatus(); /1 get status frame
switch(rc) {
case FLC_NO _ERR: break; // continue
/1 case FLC_HSTO ERR return rc; break; // case [(
defaul t: return rc; break; // case [B]
}
/************************************************/
/* get data frane (Checksum dat a) */
/************************************************/
if (hs_busy_ to(fdl_max))
return FLC HSTO ERR; /1 t.o. detected :case [(C]
rc = get_dfrmhs(fl _rxdata_frm; /1 get sum data
switch(rc) {
case FLC NO ERR: break; // continue
/1 case FLC HSTO ERR: return rc; break; [/ case [(C
def aul t: return rc; break; [// case [D]
}
*sum = (fl _rxdata_frnf OFS_STA PLD] << 8) + fl_rxdata_frn{ OFS_STA PLD+1];
/1l set SUM data
return rc; /'l case [A]
}
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7.15.5 DOO0OOOOODOO

Security Set0 00000000 OOOOOOOOOOO

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

/* */
/* Set security flag comuand (CSI-HS) */
/* */
/****************************************************************/
/* [i] u8 scf ... Security flag data */
/* [i] u8 bot ... Boot Bl ock Nunber */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _hs_setscf(u8 scf, u8 bot)

{

ulé rc;

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

/* set parans */
/********************************************************/
fl _cnd_prnif0] = 0x00; /1 "BLK" (nmust be 0x00)
fl _cnd_prnf1] = 0xO00; /1 "PAG'" (must be 0x00)

fl_txdata_frnfO0]
fl _txdata_frnf1]

scf|= 0b11100000; // "FLG' (bit 7,6,5, 4 nust be '1')
bot ; /] " BOT"

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

/* send conmmand */
/************************************************/
if (hs_busy_ to(tCOM TO))

return FLC HSTO ERR; /1 t.o. detected :case [(C]

if (rc = put_cnmd_hs(FL_COM SET_SECURITY, 3, fl _cnd_prm)
/1 send "Security Set" command

return rc; /'l error detected :case [(C]

if (hs_busy_to(tW13_TO))

return FLC HSTO ERR; /1 t.o. detected :case [(C]
rc = fl _hs_getstatus(); /1 get status frame
switch(rc) {

case FLC_NO _ERR: break; // continue
/1 case FLC _HSTO ERR: return rc; break; [// case [(C

defaul t: return rc; break; [// case [B]

}

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

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

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

if (hs_busy_to(tFD3_TO))
return FLC HSTO ERR; /1 t.o. detected :case [(C]

if (rc = put_dfrmhs(2, fl_txdata frm true)) // send securithi setting data
return rc; /1 error detected :case [(C]

if (hs_busy_to(tW14_MAX))
return FLC_HSTO ERR; /] t.o. detected :case [(

rc = fl _hs_getstatus(); /1 get status frame
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switch(rc) {

case FLC_NO _ERR: break; // continue
/1 case FLC _HSTO ERR return rc; break; // case [(
defaul t: return rc; break; // case [B]

}

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

/* Check internally verify */

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

if (hs_busy_to(tW15_MAX))

return FLC HSTO ERR; /1 t.o. detected
rc = fl _hs_getstatus(); /1 get status frame again
switch(rc) {
case FLC NO ERR: return rc; break; // case [A]
case FLC HSTO ERR: return rc; break; // case [(
defaul t: return rc; break; // case [B]

}

return rc;
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7.16 Readll O OO
7.16.1 0O00O0OODOODO
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7.16.5 DOO0OOOOODO

ReadDOOOODOOOODOOOODOOOOODO

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

*/
*/
*/

/*
/* Read conmand
/*
/****************************************************************/
ulé fl _hs_read(u32 top, u32 bottom
{

ulé rc;

u32 read_head;

ulé | en;

u8 hoot er;

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

/* set params */

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

set_range_prn(fl _cmd_prm top, bottom; // set SAH SAM SAL, EAH EAM EAL

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

/* send command & check status */

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

if (hs_busy_ to(tCOM TO)

return FLC_HSTO ERR; /] t.o. detected :case [(]

if (rc = put_cmd_hs(FL_COM READ, 7, fl_cnd_prm)
return rc;

if (hs_busy to(tW17_TO)

return FLC_HSTO ERR; /] t.o. detected :case [(]

rc = fl _hs_getstatus(); /1 get status frame

switch(rc) {

case FLC_NO ERR br eak;
/1 case FLC_HSTO ERR return rc; br eak;
defaul t: return rc; br eak;

}

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

/* recei ve user data */

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

read_head = top;
whi | e(1){

if (hs_busy to(tW18_TO)
return FLC HSTO ERR; /1 t.o.

rc = get_dfrmhs(fl _rxdata_frn); /1 get
switch(rc) {

case FLC_NO_ERR:

case FLC HSTO ERR return rc;

I case FLC_RX_DFSUM ERR:
defaul t:

00oo0oooooooono u18897JJ1VOAN

/1 continue
/'l case [(C]
/'l case [B]

detected :case [(
ROM data from FLASH

break; // continue
break; // case [(C

/1 case [D]
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frame
}
return
}

if (hs_busy to(tW19_TO)
return FLC HSTO ERR; /11t.0. detected

put _sfrm hs(FLST_NACK) ; /1 send status(NACK)

return rc;

br eak;
}
if (hs_busy to(tW19_TO)
return FLC HSTO ERR; /1 t.o. detected
put _sfrm hs(FLST_ACK); /1 send status(ACK) frame

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

/* save ROM dat a */

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

if ((len = fl_rxdata_frnf OFS_LEN]) == 0) /1 get length
|l en = 256;

mencpy(read_buf +read_head, fl _rxdata_frm2, len); // save to external RAM

read_head += | en;

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

/* end check */
/************************************************/

hooter = fl _rxdata_frnflen + 3];

if (hooter == FL_ETB) /1l end frame ?
conti nue; /!l no

br eak; Il yes

FLC NO ERR;
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8.4 StatusO 00O 0O

8.4.1 O0O0OOOOOO
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8.4.5 UD0DOUOOODOODODO

StatusDOOOOOOOOOOOOOOOODOOO

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

/* */
/* Get status command (CSl) */
/* */
/****************************************************************/
/* [r] ule ... decoded status or error code */
/* */
/* (see fl.h/fl-proto.h & */
/* definition of decode_status() in fl.c) */
/****************************************************************/
static ulé6 fl _csi_getstatus(u32 lint)

{

ulé rc;

start _flto(limt);

whil e(1){
put _cnd_csi (FL_COM GET_STA, 1, fl _cmd_prm;// send " Status" comand frane
fl_wait(tSF); Il wait
rc = get_sfrmecsi(fl _rxdata frm; /1 get status frane

switch(rc){
case FLC_BUSY:

if (check_flto()) /1 time out ?
return FLC DFTO ERR; // Yes, tinme-out // case[(
conti nue; /1 No, retry
defaul t: /1 checksum error

return rc;

case FLC _NO _ERR /'l no error
br eak;
}
if (fl_stl == FLST_BUSY){ /l ST1 = BUSY
if (check_flto()) /1 time out ?
return FLC DFTO _ERR; /1 Yes, time-out // case [(
conti nue; /1l No, retry
}
if(fl _rxdata_frnf OFS_LEN] ==2&&f| _st1==FLST_ACK&&f | _st 2==FLST_BUSY) {
if (check_flto()) /1 time out ?
return FLC DFTO ERR; /'l Yes, tinme-out // case [(
conti nue;
}
br eak; /1 ACK or other error (but BUSY)
}
rc = decode_status(fl_st1); /1 decode status to return code
I switch(rc) {
I
I case FLC_NO _ERR: return rc; break; // case [A]
[/ defaul t: return rc; break; // case [B]
I }
return rc;
}
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8.5.5 U0ODOOOOOOODO

ResetU OO0 O0OOOO0ODOOOODOODOOODDOO

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

/* */
/* Reset conmmand (CSI) */
/ * */
/****************************************************************/
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _csi_reset(void)

ulé rc;

u32 retry,;

for (retry = 0; retry <tRS;, retry++){
fl_wait(tCOM; /1 wait before sending conmand framne
put _cnd_csi (FL_COM RESET, 1, fl _cnd_prm;// send "Reset" command frane
fl _wait(tWO0);

rc = fl _csi_getstatus(tW0_TO); // get status

if (rc == FLC_DFTO_ERR) /] timeout error ?
br eak; Il yes [/ case [(
if (rc == FLC_ACK) Il Ack ?
br eak; Il yes || case [A]
/[ conti nue; /1 case [B] (if exit froml oop)
}
/1 switch(rc) {
I
/1 case FLC_NO_ERR: return rc; break; // case [A]
/1 case FLC DFTO_ERR: return rc; break; // case [(
/1 defaul t: return rc; break; // case [B]
I }
return rc;
}
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8.6.5 UDODOUOOODOODODO

Oscillating FrequencyD OO0 0000000000000 OODOO

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

/* */
/* Set Fl ash device clock val ue command (Csl) */
/* */
/****************************************************************/
/* [i] u8 clK[4] ... frequency data(D1-D4) */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _csi_setclk(u8 clk[])
{

ulé rc;

fl_cmd_prnf0] = clk[O]; // "DO1"

fl_cmd_prnf1] = clk[1]; // "DO02"

fl_cmd_prnf2] = clk[2]; // "DO3"

fl_cmd_prn{3] = clk[3]; // "DO04"

fl_wait(tCOM; /'l wait before sending conmand frame

put _cnd_csi (FL_COM SET_OSC FREQ 5, fl_cmd_prm;
/1 send" Csci |l ati onFrequency Set" comand

f1_wait(tW9);

rc = fl _csi_getstatus(tW9_TO); /1 get status frame
/1 switch(rc) {
I
I case FLC_NO_ERR: return rc; break; // case [A]
/1 case FLC DFTO_ERR: return rc; break; // case [(
/1 def aul t: return rc; break; // case [B]
I }

return rc;
}
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ChipEraseD 00O 0O0OO0OOOOOOOODOOODODOO

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

/* */
/* Erase all (chip) conmand (CSl) */
/* */
/****************************************************************/
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _csi_erase_all (void)
{
ulé rc;
fl_wait(tCoV; /] wait before sending conmand frame

put _cnd_csi (FL_COM ERASE CHI P, 1, fl_cnd_prm; // send "Chip Erase" comand

fl_wait(tWil);

rc = fl _csi_getstatus(tW1_MX); /1 get status frame
/1 switch(rc) {
11
I case FLC_NO_ERR: return rc; break; // case [A]
I case FLC DFTO_ERR: return rc; break; // case [(C]
I defaul t: return rc; break; // case [B]
11 }

return rc;
}
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Block EraseD 0 0 OO0 O00D0O0OOO0OOOOOOOOO

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

/* */
/* Erase bl ock conmand (CSl) */
/* */
/****************************************************************/
/* [i] ul6 shblk ... start block nunber */
/* [i] ul6 eblk ... end bl ock nunber */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _csi_erase_bl k(ul6 shlk, ul6 ebl k)
{

ulé rc;

u32 w2, w2_nax;

u32 top, bottom

top = get_top_addr(sblk); /1 get start address of start

bl ock

bottom = get _bottom addr(eblk); // get end address of end bl ock

set _range_prn(fl _cnd_prm top, botton; /1 set SAH SAM SAL, EAH EAM EAL
wt 2 = nake_wt 2_m n(sbl k, ebl k); /1 get tWI2(M n)

wt 2_nmax = nake_wt 2_max(sbl k, ebl k); /1 get tWIr2(Max)

fl _wait(tCOV; /1 wait before sending command frane

put _cnd_csi (FL_COM ERASE BLOCK, 7, fl_cmd_prm; // send "Bl ock Erase" comand

fl_wait(wt?2);

rc = fl _csi_getstatus(w2_max); // get status frane

/1 switch(rc) {
1
I case FLC_NO_ERR: return rc; break; [// case [A]
I case FLC_DFTO _ERR: return rc; break; // case [(C]
/1 defaul t: return rc; break; // case [B]
I }

return rc;
}
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Programmingd OO 000000 OO0OOO0OODOODOOOO

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

/* */
/* Wite conmand (CSl) */
/* */
/****************************************************************/
/* [i] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _csi_wite(u32 top, u32 bottom
{

ulé rc;

u32 send_head, send_si ze;

bool i s_end;

u32 wt5, wt5_nax;

/'l set parans

set _range_prn(fl _cmd_prm top, bottom; // set SAH SAM SAL, EAH EAM EAL
wt 5 = nake_wt 5_mi n(get _bl ock_nun{top, bottom);

wt5_nmax = make_wt5_max(get _bl ock_num(top, bottonm));

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

/* send command & check status */

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

fl_wait(tCOM;
put _cnmd_csi (FL_COMWRI TE, 7, fl_cnmd_prm; /1 send "Progranm ng" command
fl_wait(tW3);

rc = fl _csi_getstatus(tW3_TO); /1 get status frane
switch(rc) {
case FLC_NO_ERR: break; // continue
/1 case FLC DFTO_ERR: return rc; break; // case [(
defaul t: return rc; break; // case [B]
}

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

/* send user data */
/************************************************/

send_head = top;

whi | e(1){
if ((bottom- send_head) > 256) /1 rest size > 256 ?
is end = fal se; /1 yes, not end frane
send_size = 256; /1 transmit size = 256 byte
}
el se{
is end = true;
send_size = bottom- send _head + 1;
/'l transmt size = (bottom - send_head)+1 byte
}

mencpy(fl _txdata_frm rom buf+send_head, send_si ze);
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send_head += send_si ze;

fl_wait(tFD3);
put _dfrm csi (send_size, fl_txdata_frm
fl_wait(tWr4);

rc = fl_csi_getstatus(tW4_MAX);
switch(rc) {

case FLC NO ERR:
/1 case FLC DFTO ERR: return
defaul t: return

}

if (fl_st2 != FLST_ACK){
rc = decode_status(fl_st2);
return rc;

}

if (is_end)
br eak;
// continue;

Il yes

}

/1 set data frane payl oad

/1 wait beforesendi ngdataframe
is_end);
/1 send data frame (user data)
[l wait

/1 get status frame

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

[/l ST2 = ACK ?
/1 No
/'l case [D]

/'l send all user data ?

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

/* Check internally verify */

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

f1_wait(w5); Il wait

11
11
11
11
11

212

rc = fl _csi_getstatus(w5_max);
switch(rc) {

case FLC_NO _ERR return rc;
case FLC DFTO _ERR return rc;
defaul t: return rc;

}

return rc;

/1 get status frane

break; [/ case [A]
break; [/ case [(
break; [// case [FE]

00o0oooooooono u18897JJ1VOAN



080 3ppoOoOoowyoocsioooon

8.10 VerifyoO O QOO
8.10.1 0OO0OOOOO

Verify 1YY FALIEF |

pisl g V850E/IG3
BIIL—L—
@ IRVKEESTAR| LM
) Verify YV F-JL—Li%1E >
® VR IL—b—
AT—HA-FTYDROYHIA b

@ AT—BA-FIyDinE >
AF—HAFIIPEDER | )

#ER
[EERT BERT/
SALT7IR-I5-]

BEERTIB] \A

#i7L— L
® s po-npEeTer|
‘ @ T3 9L=L(RUIPAR1-Y-T-R)EE >
757U L~
2752 FLyMOIIAH |

e AF—5A-FIYOME >
2T —AA-FryDMEOFER (ST1/8T2) ‘ >

Z{EAT—HASTI
[EBRT BEKRT
BALTHRI5-]

BALPI-I5—

EERT

EE#TIB]

ZIEAT—AA(ST2)
[ACK/ACKLL4}]

ACKLLS:
ACK
EE#£TID]
£T7-5-JL—LEEE?
[Yes/No]
No
e
® A

EERTIA]

000000000000 U18897JJ1VOAN 213



080 3ppoOoOoowyoocsioooon

8.10.2 OOOODODO

Oo0ooOooo

000000000000000000000000000000000 teowd O
0D0000000000000000[Very0OOO [0000000
00000000000000000000000000000000000000 twes(
000000000000000000000000000000000
00000000000000000000000000000

gogoooo obobobooooo
gogoooo Oo|joooomBelooO
gogogogogoaoan DDDDDDDDDDD[C]‘DDD

gboboobooboobooobobobobobobobobobobOobobOb0Oerstd D
gboboobooobooboobobobobooooooboboobobobobo
gbobooooboobooboboboboooobooboobobobobo

0000000 twrO O

oboboboooooboboboboooooooobobobo
00000ooO0U0oooooooooooooooosST/sT20000O0O0OOOooOoOOO
gboboboooooboobooboboboboboooobooboobo

ST1=0000000 gioooomelooo

ST1= 0000000000000 s EEEEEEEEEES] slst
ST1= 0000000 000000000ST20000000000
0oo0oon
0ST2=ACKO O OO0 n[oooop]poo
0ST2=ACKO O[O 000000000000000000

O0DOO[Al|[DOO

gboboooooboboboooboboon
gooooood

8.10.3 UOUODOODO

214

oooo ooooooooo a O
0000 [Al|0D0000ACKO 06H vooooooooOoOoOOoOooooooood
oooooooooono
ooobo Bl|ODODO0OO0OO0OO0OO0OOO 05H gboooooobooboooooboobOoobonoo
goooooooooboooo
oooooooooo 07H gooOoooooOoooboooooooooboooo
goooooooooooooo
000 D00ONACKO 15H gooOoooooboooooooooooooooo
OLENOOOOETXOOOOOO
0oooogoooog [ O gooooooooooooooooobooDo
ooooooo
oooo [pjjoooooooooo 07H goooooooOo0o0oboO0o0ooooooooo
ooooooooooooooo
ooooooood OFH ooooooooooooo

00o0oooooooono u18897JJ1VOAN



gso

popoooyooesiIoooon

8.10.4 O0ODOOODOO

VerifydYY FALER

A,
Ri7L—L—
‘ Y FRESTA “‘m

IRVE-ILb—L
#iEmE
(Verify)

aAYVR-Ib—L— t
AF—8A-FroomosT(r | -7

AT—RA-FIyONE

"4 L7 k-I5—([C]

BEHE#KTIB]

BIIL—L— ;
F—5-JL—LEEYIA b Fs

F=2-Ib—L
(A-¥-7a55L)
EiEnE

v

F=5:7L—L—
AT—5R-FIIIBOIIA b

t w7

AT—RA-FIyDNE

Yes

00o0oooooooono u18897JJ1VOAN

215



080 3ppoOoOoowyoocsioooon

8.10.5 UDODOOODOOODODO

VerfyOOOOOOOOOOOOOOOOOOOO

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

/* */
/* Verify command (CSl) */
/ * */
/****************************************************************/
/* [i] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [i] u8 *buf ... pointer to verify data buffer */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _csi_verify(u32 top, u32 bottom u8 *buf)
{

ulé rc;

u32 send_head, send_si ze;

bool i s_end;

/1 set parans
set_range_prn(fl _cmd_prm top, bottom; // set SAH SAM SAL, EAH EAM EAL

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

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

fl_wait(tCOM ;

put _cnd_csi (FL_COM VERI FY, 7, fl_cnd_prm; /1 send "Verify" conmand

f1_wait (tW6);

rc = fl _csi_getstatus(tW6_TO); /1 get status frane
switch(rc) {
case FLC_NO _ERR: break; // continue
/1 case FLC DFTO_ERR: return rc; break; [// case [(
def aul t: return rc; break; // case [B]
}

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

/* send user data */
/************************************************/

send_head = top;

whi | e(1){
if ((bottom- send_head) > 256) /1 rest size > 256 ?
is end = fal se; /1 yes, not end frane
send_size = 256; /1 transmit size = 256 byte
}
el se{
is end = true;
send_size = bottom - send _head + 1;
/'l transmt size = (bottom - send_head)+1 byte
}

mencpy(fl _txdata_frm buf+send_head, send_size);// set datafrane payl oad

send_head += send_si ze;
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}

return

fl_wait(tFD3);
put _df rm csi (send_si ze,
fl_wait(tW7);

rc = fl_csi_getstatus(tW7_MX);
switch(rc) {

case FLC NO ERR:
/1 case FLC DFTO ERR:
defaul t:
}
if (fl_st2 !'= FLST_ACK){
rc = decode_status(fl _st
return rc;
}
if (is_end)
br eak;
//conti nue;
FLC_NO _ERR; /'l case [A]

00o0oooooooono u18897JJ1VOAN

fl _txdata frm

/1 wait beforesendingdataframe
is_end); // send data frame
[l wait

/1 get status frane
break; // continue

return rc; break; // case [(C
return rc; break; // case [B]

/1l ST2 = ACK ?
2); /1 No

/'l case [D]
/'l send all user data ?
/1l yes
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/****************************************************************/

/* */
/* Bl ock bl ank check comand (CSl) */
[ * */
/****************************************************************/
/* [i] ul6 shblk ... start block nunber */
/* [i] ul6 eblk ... end bl ock nunber */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _csi_bl k_blank_chk(ul6 sblk, ul6 ebl k)
{

ulé rc;

u32 wt 8, w 8_nax;

u32 top, bottom

top = get_top_addr(sblk); /1 get start address of start bl ock

bottom = get _bottom addr(ebl k); // get end address of end bl ock

set _range_prn(fl _cnd_prm top, bottom; /1 set SAH SAM SAL, EAH EAM EAL
wt 8 = nake_wt 8_mi n(sbl k, ebl k); /1 get tWI8(M n)

wt 8_nax = nake_wt 8_max(sbl k, ebl k); /1 get tWI8(Max)

fl_wait(tCoV; /] wait before sending conmand frame

put _cnd_csi (FL_COM BLOCK_BLANK_CHK, 7, fl_cnd_prm;
/1 send "Bl ock Bl ank Check" command

fl_wait(w8s);

rc = fl _csi_getstatus(w8_max); // get status frame

/1 switch(rc) {
I
I case FLC_NO _ERR: return rc; break; // case [A]
11 case FLC_DFTO_ERR: return rc; break; // case [(C]
1/ defaul t: return rc; break; // case [B]
I }

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

/* */
/* Get silicon signature conmand (CSl) */
/* */
/****************************************************************/
/* [i] u8 *sig ... pointer to signature save area */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl_csi_getsig(u8 *sig)
{
ulé rc;
fl_wait(tCov; /] wait before sending conmand frame
put _cnd_csi (FL_COM GET_SI GNATURE, 1, fl _cnd_prm;
/1 send "Silicon Signature" conmand
fl_wait(tWil);
rc = fl _csi_getstatus(tW1l_TO; /1 get status frame
switch(rc) {
case FLC_NO _ERR: break; // continue
/1 case FLC_DFTO_ERR: return rc; break; [/ case [(
defaul t: return rc; break; // case [B]
}
fl_wait(tFD2_SIG; /'l wait before getting data frane
rc = get_dfrmecsi (fl __rxdata_frm; /1 get data frane (signature data)
if (rc){ I/l if no error,
return rc; /1 case [D]
}
mencpy(sig, fl_rxdata_frmOFS_STA PLD, fl_rxdata_frn{ OFS_LEN);
/1 copy Signhature data
return rc; /| case [A]
}
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/****************************************************************/

/* */
/* Get device/firmmvare version comand (CSl) */
/* */
/****************************************************************/
/* [i] u8 *buf ... pointer to version date save area */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl_csi_getver(u8 *buf)
{

ulé rc;

fl_wait(tCoV; /] wait before sending conmand frame

put _cnd_csi (FL_COM GET_VERSION, 1, fl_cnd_prm; // send "Version Get" comand

fl_wait(tWwi2);

rc = fl _csi_getstatus(tW12_TO; /1 get status frame
switch(rc) {
case FLC_NO _ERR: break; // continue
/1 case FLC_DFTO_ERR: return rc; break; // case [(
defaul t: return rc; break; // case [B]
}
fl_wait(tFD2_VGQ; /'l wait before getting data frane
rc = get_dfrmecsi (fl __rxdata_frm; /1 get version data
if (rc){
return rc; /1 case [D]
}

menmcpy(buf, fl_rxdata_frmtOFS_STA PLD, DFV_LEN);// copy version data

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

/* */
/* Get checksum comand (CSl) */
/* */
/****************************************************************/
/* [i] ule *sum ... pointer to checksum save area */
/* [i] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl_csi_getsum(ul6é *sum u32 top, u32 bottom
{

ulé rc;

u32 fdi;

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

/* set parans */
/************************************************/

/'l set parans
set _range_prn(fl _cnd_prm top, botton); /1 set SAH SAM SAL, EAH EAM EAL
fdl = get_fdil(get bl ock_nun(top, bottom); /1 get tFD1(M n)

/************************************************/
/* send command */
/************************************************/
fl_wait(tCOM; /1l wait before sending conmand frame

put _cnd_csi (FL_COM GET_CHECK SUM 7, fl _cnd_prm;// send "Checksuni conmand

fl_wait(tWre);

rc = fl _csi_getstatus(tWrl6_TO; /1 get status frame
switch(rc) {
case FLC NO ERR: break; // continue
1/ case FLC DFTO ERR: return rc; break; // case [(
defaul t: return rc; break; // case [B]
}

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

/* get data frane (Checksum dat a) */
/************************************************/
fl_wait(fdl);
rc = get_dfrmesi (fl _rxdata_frm; /] get data franme(version data)
if (rc){ /[l if error,

return rc; /'l case [D]
}

*sum= (fl _rxdata_frnf OFS_STA PLD] << 8) + fl _rxdata_frnf OFS_STA PLD+1]; // set
SUM dat a
return rc; /'l case [A]

000000000000 U18897JJ1VOAN 233



080 3ppoOoOoowyoocsioooon

8.15 Security Setd 00 O

8.15.1 O0ODOOOODOO

Security SetdYY FALEEFE|F

757 V850E/1G3
BI7L—L—
‘ @ 2RV RIS r‘ toa
‘ ® Security Set AV K- IL—Li#EE >
‘ ® IRVE-IL—L—

27 —5R-FTyIROVIA b “ s

L@ AT—5A-FIyDILE >

< ® A7-52-FIVMEORKE | >

R
[E%ET  BEET/
B4 LFYF-I5-]

BALT7IRI5—

BL—L—
F—aIL—LEfEDT | T

TR L—L(EFIUT- TR #E >

F—8:7L—L~[
AF—BA-FroofEoHIA k| T

AT—AAFIyOME >

AF—BA-FIYDREDEEE \ >

&
[EERT/EBRT/SMALTV
15-]

BALT7IRI5—

@ AT=RA-FIYODIIA b t wiis
(RER)T7A)

®@ AF—BAFryH iR >

A7—HR-FIYUMEOHR | >

e
5 (EBET REET
HAL7IRI B4 LFIK-T5—]
E#ET
BEETE EEETA

234 00o0oooooooono u18897JJ1VOAN



080 3ppoOoOoowyoocsioooon

8.15.2 OOOOOO
0 00000000000 000000000000000000000 0 teew O
0 000000D00D00D00DO0D0O0|SecuritySetd 000 ODO0OD0OO
0 ODO00bOOOo0oboobobOooboobbooobo0bbob0boD0obobOU eweasdd
0 OO0dbOboobooboboobboob0boobuooobooboboooo
U bbodbboobuooboboobodbboobooboboooo
uggpooooo gopbooobood
ogoooooo djoooom|]ooo
odooooooogood a IZIDIZIDIZIDEIDEID[C]|EID[I
0 0000000000000 000000D00000Db0000b00000b0000tresd0d
0 00000000000 bO0o0b00o0obOo0ooDboooDoooboooooobooon
gono
U bDO0dbbooboobbobboobbOoobuoobObo0obb00bU0bbOn weedO
U bodbobooboobobooboboobbooboooboobbooboo
0 OD0000Oooboooooooboobooobooooooo
goooooo gooooooo
goooooo gioooom)ooo
gonoooooooooo g DDDDDDDDDD[C]|DDD
0 00000000000 0000000000b00000000000000A0 twrasO O
0 OD0doboboobuoooboobbooboboobuoooboobobooo
0 Oboobuooboboobuoobbooboobboobooo
gopoodoo gioogoAlbOoD
gopoodoo giooooE oD
gopoodpoggoogn g DDDDDDDDDD[C]|EIDEI
8.15.3 UOOODODO
gooo obooogoooog g g
o000 [Al|ODCOO0OACKO 06H goooboboooboboobobobobooboobobooboooboo
goooooooood
gooo Bljoooooooooo 07H gooobooOo0obOobOoobOoboboboobooboboooboooo
gooooog
00000NACKO 15H 00o0000o0o0o0o00o0ooooDo0DoOoO0OodLENODOODn
ETXOOODOOO
gooooooooo [C g HSOOODOOODODOoOoOoooooooo
Oooo [pjjcooooooobo 05H goooboobooobobooobobooboboobooobobooboooo
gooo00ooO0o0o0obO0o0oboobobobooog
oooooooobo 07H gooobOooOoOobOoboobOobooboboobooboboooboooo
gooooog
gpoooooooo 10H go0of00o0o0o0obo0o0o0obOoboOobOobDoboobooooooo
gooobobooobobooboboboboooboobobooboooo
goooooobo0oboobOoboOoobOoooobOoooooboo
oogo
MGR100 00 1AH 0O00000000000000
Write 0 OO 1CH
o000 [E]|MRG11O0ODO 1BH 000000000000 00DO0onoO

00o0oooooooono u18897JJ1VOAN

235



080 3ppoOoOoowyoocsioooon

8.15.4 O0ODOO0OODOO

Security SetdY Y FALE

v
AI7L—L—

IRV FREYIA b Eeon

(Security Set)

IRVE-IL—L—

AF-HA-FryoMovI(r | BT

AT—HA-FrvhnE

834 L7V R-I5-[C]
BEE#LTIB]

twria

AT—HA-FIvhinig

v
"4 L7YR-I5-[C]
BEE#TID]

twris

AT—AAFIvhnE

S34L7YR-15-[C]

A 4

236 00o0oooooooono u18897JJ1VOAN



080 3ppoOoOoowyoocsioooon

8.15.5 O0ODOOODOOODODO

Security Set0 D0 000000 OOOOOOOOOOO

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

/* */
/* Set security flag conmand (CSl) */
/* */
/****************************************************************/
/* [i] u8 scf ... Security flag data */
/* [i] u8 bot ... Boot Bl ock Nunber */
/* [r] ul6 ... error code */
/****************************************************************/
ulé fl _csi_setscf(u8 scf, u8 bot)

{

ulé rc;

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

/* set parans */
/********************************************************/
fl _cnmd_prni{0] = 0xO00; /1 "BLK" (rmust be 0x00)
fl _cnmd_prn{1] = 0x00; /1 "PAG'" (rmust be 0x00)

fl _txdata_frniO0]
fl _txdata_frnf1]

bot ; /1 "BOr"

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

/* send comuand */

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

scf| = 0b11100000; /'l "FLG" (bit 7,6,5,4 nmust be '1")

fl_wait(tCOM; /'l wait before sending conmand frame

put _cnd_csi (FL_COM SET_SECURI TY, 3, fl _cnd_prm;// send "Security Set" command

fl_wait(tWr13); /1 wait
rc = fl _csi_getstatus(tW13_TO); /1 get status frame
switch(rc) {
case FLC_NO _ERR: break; // continue
/1 case FLC_DFTO_ERR: return rc; break; // case [(C]
defaul t: return rc; break; // case [B]
}

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

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

fl _wait(tFD3); /1l wait before getting data frame

put _dfrmecsi (2, fl_txdata_frm true); // send data frame(Security data)

fl_wait(tWrig);

rc = fl _csi_getstatus(tW1l4_MAX); /1 get status frame
switch(rc) {
case FLC _NO ERR: break; // continue
1/ case FLC DFTO ERR: return rc; break; // case [(C
defaul t: return rc; break; // case [B]
}
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/************************************************/

/* Check internally verify */

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

fl_wait(tWr5s);

rc = fl _csi_getstatus(tW15_MAX); /1 get status frame

switch(rc) {

case FLC NO ERR: return rc; br eak;
case FLC DFTO ERR: return rc; br eak;
defaul t: return rc; br eak;
}
return rc;
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8.16.5 UDODOOODOOODODO

ReadDOOOODOOOODOOODOOOOODO

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

[ * */
/* Read conmand (CSl) */
[ * */
/****************************************************************/
/* [i] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [r] ule ... error code */
/****************************************************************/
ulé fl_csi_read(u32 top, u32 bottom
{

ulé rc;

u32 read_head;

ulé | en;

u8 hoot er;

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

/* set parans */
/************************************************/

set_range_prn(fl _cnmd_prm top, bottom; // set SAH SAM SAL, EAH EAM EAL

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

/* send command & check status */
/************************************************/
fl_wait(tCoV; /1 wait before sending command
put _cnd_csi (FL_COM READ, 7, fl_cmd_prm; /1 send "Read" command
fl_wait(tWri7); /1 wait
rc = fl _csi_getstatus(tWri7_TO; /1 get status frame
switch(rc) {
case FLC _NO _ERR: break; // continue
/1 case FLC DFTO _ERR: return rc; break; [/ case [(
defaul t: return rc; break; // case [B]
}
/************************************************/
/* recei ve user data */
/************************************************/
read_head = top;
whil e(1){
fl_wait(tWris);
rc = get_dfrmecsi(fl _rxdata_frm; /1 get ROM data from FLASH

switch(rc) {

case FLC_NO _ERR: break; // continue
I case FLC_RX_DFSUM ERR:
defaul t: /1 case [D

f1_wait(tW19);

put _sfrm.csi (FLST_NACK);// send status(NACK) frame

return rc;
br eak;
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fl_wait(tWrio);
put _sfrm csi (FLST_ACK); /1 send status(ACK) frame

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

/* save ROM dat a */

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

if ((len = fl _rxdata_frnf OFS_LEN]) == 0) /1 get length
|l en = 256;

mencpy(read_buf +read_head, fl _rxdata_frm2, len); // save to external RAM

read_head += | en;

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

/* end check */
/************************************************/

hooter = fl _rxdata_frnflen + 3];

if (hooter == FL_ETB) /1 end frame ?
conti nue; /1 no
br eak; /'l yes

return FLC NO ERR;
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ot UOoubuugobuoobtbobobuobboobougn

O0000ooooooooOoCooOoO0OoOooooooooooooooOogyvsesoE/NG3n0ooooooon
0000000000000 0DO0o0DOoOvesoE/IG3I0 0000 0ooooooooooooooooogooon

[ERN

gbobooboooood

V850E/IG3 D 0 0 0000000000 0oO0oooo0oooboooooOxxb00ooboooooooooo
gooooookoOooooosooooooooooooo

40MHz O fx O 8.0 MHzO fxx =fxx 80 PLLO O OO

9.1 UUbbbuboooubbbuouooooobobod

OTa=0400085 0O, Vooo = Vop1 = EVopo = EVbp1 = EVbb2 = AVbbo = AVpb1 = AVbbp2 = AVREFPo = AVREFP1,

Vsso = Vss1 = EVsso = EVss1 = EVss2 = AVsso = AVss1 = AVss2 =0V, CL =50 pFO

g d oo o O MIN. TYP. MAX.
Voot —FLMDO?t tor 1ms
FLMDOt - RESET?® trr 2ms
Count start time from RESET? ~FLMD0”* tre 132356/fxx
Count finish time from RESETt — FLMDO" ! trRPE 749028/fxx
FLMDO counter high level width/low level width trw 10 us 100 is
Wait for Reset command tre CSI, CSIOHS | 1059034/fxx
Wait for low level datal tr1 UART 1059034/fxx
Wait for low level data2 ti2 UART 30000/fxx
Wiait for Reset command tac UART 30000/fxx
Low level datal width ta UART 02
Low level data2 width tL2 UART 02
FLMDO counter rise time tr 1us
FLMDO counter fall time te lus

01. FLMDOOOODOODOO0OO0OO0O0O0O0O0OwPOTreeD + 20 000000000000 O0O

2. 000000000900 bpsOOOOHOOOODOOOODOO
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9.2 UUOUOOOUOOQgA4u

OTa=0400085 0O, Vooo = Vop1 = EVobo = EVbp1 = EVbb2 = AVbbo = AVbbp1 = AVbbp2 = AVReEFPo = AVREFP1,

Vsso = Vss1 = EVsso = EVss1 = EVss2 = AVsso = AVss1 = AVss2 = 0V, CL =50 pF

gobooooooo

oooo 0o o oo MIN. MAX.

0000000000000D00|00o0oOo0|CsSl, CsIOHS tor 237/fxx
od oooo UART 237 /fxx

oooooolCsl CsidoHS tor 209/fxx

oooag UART 0
Staus 0000000000000 CSIL CSIOHS tsr 1901 /fxx
0000o0o00oooo
000000000000000 |csl, CSIOHS tror | 1410/fxx 0 121563 /fxx x | 1692/fxx 0 145876/fxx x
0ooooooooi0 MO 15 us MO 18 us

UART a 1692/fxx 0 145876/fxx x

MO 18 us

000000000000000 |csl, CSIOHS trD2 3774/fxx0 30 us
0oooooooo20 UART o
Jooo0ooooooooooo|csl, CsiIdHs tro3 1206/fxx0 14 us
000000DoOo30 UART 1206/fxx0 14 u's
000000000000000 a tcom 842/ftxx02 us

0 oboboboooooooooboboboboboboooobOobOobOoboboboooooOo3sboboobo

gooo

gbl1l MOOOOOO

xx0O0OO0O0O0O0000ooo
2. 00000OO0bOOobOobOoboobooooon

[ tor, trp3, tcomd

V850E/IG3D 0000000 DOCOOMINOCOODOOOODODOOODDOOO
gboboooobooboobobooMINDODODOOOOOOOOOODOODOODbOD

O to, tsF, tro20]

V850E/IG3D 0O 000oooooOMINOOODOODOOOOOODODODOOD
gboboooooobooboboMINDObOOOOOoOOoOOobOobOobobobooogoo

csibooboooobooooooMINODObOOOOStausU DO OO0OO0OOODOODOACKODOODO
gboboooooobooboboobooobobobobooboooooboboboooboboboboo

oooao
O tro20

VB50E/IG3D OMINOMAX.OODODOOOOOOOOOODOOOOOMAX.OODODOOOOVS50E/NG3
gbobooooooboboboboooooooooboboboboboooooboOoo

csiopoobooooooboobooMINOMAXODODO,0000000DOO0ODODObDOOOODOon

oo

UARTOODOOOOVES0EIG3DOMINOMAX.ODOOOODOOOODDOOOOODOOOoOoooooo
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0o0 O0000000O000000O0O0O0O0O0O0O0O0000O0

9.3 UUOonoon

OTa=0400085 0O, Vooo = Vop1 = EVobo = EVbp1 = EVbb2 = AVbbo = AVbbp1 = AVbbp2 = AVReEFPo = AVREFP1,

Vsso = Vss1 = EVsso = EVss1 = EVss2 = AVsso = AVss1 = AVss2 = 0V, CL =50 pF

0 1/20
gooo oo oooour MIN. MAX.
Reset twTo CSl, CSIOHS 318/fxx
UART o1
Chip Erase twr ] 16054356/fxx] 152160 u's 315552246/fxx[] 3233272 us
Block Erase twr2 O 4642/fxx0 154 s[00 1715/fxx O 12089 | 5851/fxx 0 30 ws O O 29652/fxx O
1s0 109665/fxx x BM [0 960us x | 241767us O 2193284/txx x BM 0O
BMO OO ..°20 19200xs x BMO O O ..."%0
Program twrs CsSI, CSIOHS 3394/fxx0 30 u's
UART o1
twra”? g 46542/fxx[1 3368 u's 1009757/fxx0 54079 u's
twTs CSI, CSIOHS | 1572/fxx0 2 g sO 0 285025/fxx 1887/fxx0 3 usO O 342030/fxx
02122 usdx M 02579 usOx M
UART 04 1887/fxx0 3 x s O 342030/fxx
02579 usix M
Verify twTe CSl, CSIOHS 567/fxx
UART o1
twr7"® | CSI, CSIOHS 21122/ixx0 122 u's
UART a5
Block Blank Check | twrs O 2262/fxx0 16 s0 O 113314/fxx0 960 | 2715/fxx0 20 sO O 135977/fxx0 1152
usdx M ustlx M
Oscillating twTe CSI, CSIOHS 965/fxx
Frequency Set UART o1
Baud rate set twr1o UART 3361/fxx
01. 000000000000 O000DO000OO00o0obO0o0oo0o0ooDDOoooDooooDDooobOo0ooDoOOooDO

RN
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00003s0000000000
0000000C0C0OO0O0O0D0O0O0BNOOOOOOOOOOD OOOOOOBMOOOOOOOO0O0O0O0OO
00000000000000000000
0 000002-4-80000000000000BIock Erased 00 00Min.00 0 00BN =30
4642/fxx0 15 50 0 1715/fxx0 12089 ws0 109665/fxxx 201 960 ysx 201
0 O 1715/fxx0 12089 wsO 109665/fxxx 40 960 usx 40
0 0 1715/fxx0 12089 us 109665/fxxx 801 960 ysx 801
6400000000
0000000000000 000000000000000000000000000003s00000
ooooo
0000000000000000000000000000000000000000000000000
0D3s0000000000
MOOOOOO
BMOOOOOODOOO0O0O0O0O0O0O0O0O
BNOOODODODOOOOOOOOOOO0O 00000000000
000000000000
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OTa=0400085 O, Vooo = Vop1 = EVobo = EVop1 = EVbp2 = AVbbo = AVbb1 = AVbbp2 = AVReErFPo = AVREFP1,
Vsso = Vss1 = EVsso = EVss1 = EVss2 = AVsso = AVss1 = AVss2 = 0V, CL =50 pF

0 2/20
gooo oo oo MIN. MAX.
Silicon Signature twri1 CSI, CSIOHS T72/fxx
UART 01
Version Get twr12 CsSl, CSIOHS 797 /fxx
UART 01
Security Setting twr1s CSl, CSIOHS 665/fxx
UART 01
twr14 O 143252/fxx[0 1990 u's 2478131/fxx[0 270801 u's
twris CSI, CSIOHS 381091/fxxd 15214 us 2493904/fxx[1 263132 u's
UART o2 2493904/fxx00 263132 u s
Checksum twrie CSI, CSIOHS 944/fxx
UART 01
Read twr17 CSl, CSIOHS 2066/fxx00 15 u's
UART 01
twris”® | CSI, CSIOHS 17849/ixx0 14 u's
UART 04
twrie O 216/fxx a5

U1, tooooobooboboboobobobobooooobooboobobobOobobobobobobOobobo
goboos3stbgoooooooo
2 0b0obOoOO0oOobOOobOobOoOoO0oOobOobUbOOoObOOobUObDObOb0OObOObOobDOobObOO3sbgooo
gogoog
3. 6400000000
4, 0JboobooobooooooboboooobooooobooobooboboboboooboooOooboOobOoboboooboog
goboos3sbgoooooooo
5. J00000DOO0o0bo0ooooDoboOooACKDOoDOoOoo

00 xOOOODOOOOODoOOoOd

O twto — twTg, twr11 — twTt19[]

OMINOMAX.ODOODOOOOOOO
V850E/IG30 OMIN.OMAX.O O OO ODUOOOO0OO0OO0OO00O0OOMAX.OOODOCODOVS50E/IG30DO0O
0000o000ooOo00bOOoo00ooOo0ooo0oooooO0obDoooooo
csiDoOfdOopObooooOoOMINOMAX.OODOOOODOOOODOOODOOOOODODOOODDOO
UARTOODOOOOVSS0EIG3 D OMIN.OMAX.OOOODOOODOOOOOOODOODOOOO

OMINOOOODOOOOODO
csiDouobpoobOooooOoMINOOODOOOSsStausD OO0 0ODOOODOOOOACKODOODOO
goooooooboboooooooooooooooooooooobbooboOobooooDobooooboooo

[0 twr1o0d
VBSOE/IG3U 0 0000000 DOOMINOOOOODOODODDODOOOODOO
JoooodododdodoooMINOOOOOOOOOOOOOOOoOoDOoODODDODOD
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9.4 UARTLU U OO
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tor tor
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Vob _/L
FLMDOO OO OO _] Suz
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e
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(¢

_ s )T
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OReset0 00000 00000

TXDO O OO0 f

4

RxDO OO OO

thi ‘tu‘ t2 ‘th‘ tec twro

0 dO Chip Erasea ¥ > F./Block Erasea ¥ > F./Block Blank Checka ¥ > K./ Oscillating Frequency Seta < > K

oooooo ooooooo
ooooo ooooo
T™XDO O OO
RxDO OO O
twr1, twre,
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O el Baud Rate Setd 0 O O
oooooo 0ooooooooo ooooooon
ooooo OReset0 00000 goooo
™XDOOOOB
|
RxDO 0 O [ Be—
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O TxDO TXDAO
RxDO RXDAO
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O fO Silicon Signature O O O O Version Getd O O O

0ooooo 0Doooooo ooooo
0oooo 0oooo 0oooo

™DOOOOB
1

RxDO O O [ B———

twr11, twr12 trD2
O g ChecksumO O O O
oooooo ooooooo ooooo
ooooo ooooo ooooo
™XDO OO O3
|
RxDO 0O O 0 F=———
twr1e trD1
O hd Programmingd O O O
oooooo ooooooo ooooo ooooooon
ooooo ooooo 0oooo100 ooooo100
™XDOO OO =
|
RxDO 0O O 0 =———
twrs tros twra
ooooooo ooooo ooooooo ooooooon
0ooo00n100 ooooonOdO 0oooondO ooooo
Eﬂ—‘
T™XDO O OO
RxDO OO O @
twrs tro4 twrs
0i0 Veriya<w v F
ooooono oooooono ooooo oooooon
ooooo ooooo 0oooo100 ooooo100
TxDO O OO =
|
RxDO 0 O 0 [S———————]
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ooooon ooooooo ooooo ooooooon
0oooO0n100 0oooO0n100 0oooondO oooomoo
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& L
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00O TxDO TXDAO
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0 jO Security Set0 0 O O
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9.5 30bOoooovouuonon

add0OOoOoOobOoOoDbo

sooooon | | | |

sinoooa | I |

tot tor

ObOOODOOODOOOODOO

[
Vob f ’
r— — r
FLMDoO OO O Q4 \
_—] T—7z \-»JZ SV—/ Resetl 0 O 0 [
/s ) gooa
RESETOOOOO /
FLMD1OODODOO | .
)
tor | trr trr  trw H tr F
trPe
OcOResetddOdnd
{(
— 's )]
RESETOCOOOO / 000o00o0o0ooo 0oooooo
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SI0 000/
twr11, twri2 tsF tro2

00 SCKOSCKBO
SO0 SOBO
SI0 SIBO

000000000000 U18897JJ1VOAN 251



0o0 O0000000O000000O0O0O0O0O0O0O0O0000O0

0 f0 ChecksumOd O OO
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0000100000000

00001000000000000000000 20000000000 12600000000000 10
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[1,2,4,8,16,32,64]
000000 20000000000000000000
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0000230000000

00002 3000000000000000000 40000000000 12400000000
000 10000000000000000000

[1,2,4,8,16,32, 64 |
000000 20000000000000000000
0000000300000000% 4 000000000000000O0BMOO® 4 00000000
0000470000000

0000 4700000000000000000080000000000 12000000000
000 10000000000000000000

[1,2,4,8,16,32, 64 |
000000 20000000000000000000
0000000300000000% 8 000000000000000O0BMOO® 8 00000000
0000 8150000000

0000 815000000000000000000160000000000 11200000000
00010000000000000000000

[ 1,2, 4,8, 16,32, 64 |
00000020000000000000000000
0000000 300000000 16 0000000000000000BMOO* 16 00000000
0000 16310000000
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000 10000000000000000000
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000000 20000000000000000000

[1,2,4,8,16,32 ]
0000000 300000000 32"’ 0000000000000000BMOO* 32’ 00000000
0000 32630000000
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