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

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

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

fl con dev(void)

{

extern void init fl uart(void);

extern void init fl csi(void);

int n;
int pulse;

SRMKO = true;
UARTEO = false;

switch (f1 if){
default:
case FLIF UART: pulse = PULSE UART; break;

case FLIF CSI: pulse = UseCSIB3 ? PULSE CSIB3 : PULSE CSI; break;
case FLIF CSI HS:pulse = UseCSIB3 ? PULSE CSIB3HS:PULSE CSIHS; break;

pPFL RES = low; // RESET/FLMDO = low
pmFL FLMDO = PM OUT; // FLMDO = Low output //[v1.01]
pFL FLMDO = low;
pmFL FLMDl1 = PM OUT; // FLMD1 = Low output //[v1.01]
pFL FLMD1 = low;
FL VDD HI(); // VDD = high
f1 wait (tDP); // wait
pFL FILMDO = hi; // FLMDO = high
f1 wait (tPR); // wait
pFL_RES = hi; // RESET = high
start flto (tRC); // start "tRC" wait timer
f1 wait ((tRP+tRPE)/2); // wait
if (f1 if == FLIF UART) {
init fl1 uart(); // InitializeUARTh.w. (forFlashdevice control)

UARTEQO = true;
SRIFO = false;
SRMKO = false;
}
else(
init fl1 csi(); // Initialize CSI h.w.
}
for (n = 0; n < pulse; n++){ // pulse output

pFL_FLMDO = low;
fl wait (tPW);
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pFL_FLMDO = hi;
fl wait (tPW);
}

while (!check flto()) // timeout tRC ?
; // no

// start RESET command proc.
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15H 00000NACKO oogoo
1AH MRG10 error ooooo
1BH MRG11 error 0000000000000000000000000000000000
googd
1CH Write error goooooo
FFH 000 0BUSYD ooooo”
0 cCSiboodobhodobpbOooooooo* FRFRH” OOO0DOOM00D0DO0* FFH" DOODOOODODOOODO
ooao

000000000000 Checksum errorDNACKD OO OOOODOOOOOCOOOOOOOOOOOOOO
OO0O0O0000O0D0O0D00OChecksum errorDONACKOOODOOOOOOOOOOOOODODOOOORKSOOO
BuSyOOoOOOoOoOoDOoOOOOOOoUOODOoOOOoDOOODOOoU0bOOOOO0oDOOO0OoDOOoOooDboOoOoDO
gbobooooboobgooo

000ooooooooooo0oO000oooooooooooooooooooooBUSYDooooooo
HSOOOODODOOODOOUARTOOOOOOOOOOOOOODOOOOOODOODOODOODOODOODOODOOO
V850ES/Sx3a0 00000000 DOO02 9 DOOOOOOOODOOOODOOODDOOODOODODOOODOOOO
gooooo
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V850ES/SG3, V850ES/SJ3 0 000000000
goboobbooobooboboobooooboobo

030 O0o0o0ooooood

OooooooooooooooooOooOoOoOooOoOoOoOoOoOoOoOoOoOoOoOoOoOos3go10ooooooooon
gogo

0301 0000000000ooooooog

—fRfazavY k- o0—

73991 AEY-
IRT5IVT - FEE

}

ResetdYV K

}

Oscillating Frequency Set YV

}

Baud Rate Set YV F
(UARTE{EFDF)

4

Block Blank Check YV F

Chip Erase YV F

4

Programming JI> F

4

Security set IYVF

4

77991 AEY-
JOUIIVT-E-RET

®_T

OO0 DOOOOO0OVerfyDOOODOChecksumOOODOOOODOOOODDOO
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V850ES/SG3, VB50ES/SJ30 0000000 0OD

ooooboooboobobboobooobooboooo

040 0OU0O0O0O0o0oooooooooooooogd

OOoOoOooovsesoES/sSx3poopooooooooooooooOooooOooOoooooooooooooooo
0000000000 00DODOO0OVesES/Sx30 OO0 oooooooooooooooooogoooo
goooooboobooboboboooooobooobobobooboobooboboobobobobOoobooboobbo

gboboboboooooooooboboboobooboooooboon
gboboooobooboobobooboooon

0401 O00OD0OO0OOO0DOOODOOODOOO
SOH LEN Ccom uooodododod SUM ETX
0100001010000 (010000 Oooo2550000 0100001010000
0402 O0OOOODOOODOOODOd
STX LEN uooooood SUM ETX or ETB
0100001010000 goo2s60000 o10000|010000
0401 OOOOOOOooOOooO
oo O O O
SOH 01H gopoooooboogoooodg
STX 02H goooboooooboo
LEN O gopoooOopoooH=2560 000000
0o0oooooooogg geoMOoooooooooo
goopoooooooon o0ooooooooooo
COM ad gopoogo
SUM O gooobooboobobobobooo
gopooHOOODOOODOOODOOODOOODOOODOoOOoOooOoooo
gooooooogooooooo
Jooooooooooo 0O LENOCOMOOOOOODOOOO
goooooooooo O LENODOOOODO
ETB 17H goooooooooooooooooood
ETX 03H gooo00oDbOo0o0oooO00oOooU0U0oDOoO0O0obOoOoOoDooUOUoDbUOOoDO

goooogoOoobooooboosuMOooOoooOoOoooogo
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V850ES/SG3, V850ES/SJ3 0 000000 0O0OO
ooooboooboobobboobooobooboooo

goooboobobooooog

StatusD OO OOODOOCOO0ODOOOOOOOOODOOOOODOOOODOOO0ODOOOOODOOOODOOOO
OO0O00OCOCOOLENOCOMODODO

SOH
01H

LEN COM

01H 70H
oooooooooo

SUM ETX

03H

Checksum

gbobooooooobooboboboooooooono

ooHOOOOOO OMHOLEND O 7OHOCOMO=8FH ODOOOOOOOO8SIOOOOO

0000 StausDOOOOOOOOOOODOOODOOOOODODOO
SOH LEN COM SUM ETX
01H 01H 70H 8FH 03H

gooboboboooooon

O000O0O00o0o0Oo0o0o0DOoO00DbO00oDOOo00oDOO00o0oO0o00DOOOOLENODDD4ADODODO

STX LEN D1 D2 D3 D4 SUM ETX
02H 04H FFH 80H 40H 22H Checksum 03H
FvoH LETEXNE
O0o0o00o00oo0ooooooooooooooooo
oOHOOOOOO 04HOLENO O FFHOD1O O 80HO D20 O 40HO D30 0O 22HO D40

=1BH 00000000080 O0000O0O
00000000000 o00oo0o0ooooooooo0ooooon

STX LEN D1 D2 D3 D4 SUM ETX

02H 04H FFH 80H 40H 22H 1BH 03H

d000oo0ooU0oooooooooooooooooooooooooooOooooogooosuMOoo
gboboobooooobogoboboboooobobobobobobooboboobobbooboooboobooooooon
gboboboooobooboboboboooooooboobobobo

STX LEN D1 D2 D3 D4 SUM ETX
02H 04H FFH 80H 40H 22H 1AH 03H
t+ 0000 1BH
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V850ES/SG3, V850ES/SJ3 0 000000 0O0OO
ooooboooboobobboobooobooboooo

4.1 JOO0OODODDOOODOOOOd

gooooooobobobobooobooobooboboboboboboobobobobobobooo
gbobooooooboobo

OUARTOOODOOOODOG.1 OOODOOOOOOOOOODOCOOO0OOOODOOOODDOO
g300oooOoyo oobpoboooooocecsiIoHsoooooooooor. 1 Oooooooooooooooo
goboooboboooboooo

go30oooogyoocesiogoooooooos.1 ooooooooooooooooooooogooooo
gooo

4.2 JO0O0OOOOOOOOO

gooooooobobobobooooboooboobobobobooboobooobobobOoboobooobooo
gboboooooboooboobobobobobooobooobooboobobobobobobooboobobobobo
god

goooboobooooooooboobobooboob0bobobobobbooboooobobooooDobOoDbOo
oboboooooogoobo

OUARTOOODOOOODOOG.2 OJODODOOOOOOOOOOODDOOOOOOOODOOOODOO
g3oooogyo oooooogooogesioHsoooooooooor.2 0oooooooooooooooo
gbobooooobooooo

g3googooyoocsiocoooodonoogs. 2 JOoOooooooooooooogoooooooooog
gooo

4.3 UJO00O0OODOODOOOOOd

gbooobobooooobooboboboboboooooboobobobbbobobobooboooobOobo
gboboooooooboboboboooooooooboobobobooboooDobobobobobooog

gboobobooooooooboobooboobobobooboboboobooboobooooboboooooboobOoDbo
oboboooooogoobo

OCUARTOOOOO0OO0O0OO006.3 O000000O0O0O0OOOO0O0OOOCOOOOOOO0O0O0O0O0O0
o3o00Ooogyo oooooooooocesioHsoooooooooor.3 0oooooooooooooooo
ooooooobooooo

g3jogooooyoocsiocoooodoonbooOs. 3 Joooooooooobooooooboboboooobooog
gooo
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V850ES/SG3, V850ES/SJ3 0 000000 0O0OO
ooooboooboobobboobooobooboooo

st toobooogon

5.1 StatusO O OO

51.1 0 O

000000000000000000avsesoesS/sx3aoooooooooooon

StatusD OO OODODOODOOODOODOODOV8S0ES/Sx30 Status D0 00000000 ooooooogg
OO0O0OO0OOOVesoES/Sx3suoooooooooooooooooooooooooooooooooooo
OOC0OCOCOFRFHOOOOOOOOO0OO0OO0O0O0O00O00O0O0OStatusODOOOOOOOOOOOOOOO

5.1.2 OO00O0OO0OO0OOOODOOODOOO0DOO0OO0O0OO0
Status0 00 00000000000005010000000000000000000000050200
ooooooo

05601 StatusDOOOO0O0O0O0O0O0ODOODODODODOV8E50ES/Sx30 0

SOH LEN COM SUM ETX
01H 01H 70H (Status) Checksum 03H

05802 StatusD DD OO0 O0OO0OOOOOOOOOOOVE50ES/Sx30 000 OOOOd

STX LEN Data SUM ETX
02H n ST1 ‘ | STn Checksum 03H

OoO01. ST1-STn OO0OO0OOO#M-00O0COCO#n
2. 00O0OOOOOODOODOODODOOVSeS0ES/Sx3sD DD 0000000000 0o
gbobobooooooobooobo

00000000O0oooooovesoES/sx3aooooooooooooooogooooooooooooo
gbobooooboobooboboboboooooboog

OCUARTOOOO0O0O0O0O0OStatus0 00000000000
O300000oyo oooooooooocesioHsoooooonooonr.4 StusDOO0O0O00O000000OO
g30oopoooyooecsioonoooonooOoOs.4 stausDOOODDOOODOOOOO

00 UARTOOOOOOOOODODODODDOOOOOOODOOO0OO00000000V8s50ES/Sx300oaoa
0000000000000 oooooooOobostausD 0D OO0OOOOOOOO
OJOUARTOOOOStatusO O OO O0O0O0OODODODOCommand NumberError0 00000
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V850ES/SG3, V850ES/SJ3 0 000000 0O0OO
ooooboooboobobboobooobooboooo

5.2 ResetO OO0

5.2.1 0O O

00000000oOooOoooovsesoES/sx3ooooooooooooooooooo

VB850ES/Sx3D O 00O OOVUARTOOODOOOOOOOOO0O0O0ODOV8S0ES/Sx30O0DOO0O0O0OO0O00
OO00O0O0O0DOO0OvVsesoES/Sx3a oo ooooooooooooooooooooooooooDo
OOO0O0OO0O0000009600 bpsOO* 00H” O0200000V850ES/Sx30 00" 00H” O0O0OOOODOOO
oofo20o0oo0oooo0ooooooooboo0oooboooooooooDoOo0ooOoooooooooooogoo
gboooooooboobobobobooobooobogon

5.2.2 0J0000O0O0O0OOODOODOOOODbOODOO
Reset0 0000000000000 OO50300000000000000000000000504000
oooooo

05603 Reset0000O0O0O0O00O0O0O0O0O0ONOOVE50ES/Sx300

SOH LEN COM SUM ETX
01H 01H 00H (Reset) Checksum 03H

05604 Reset0000000000000000000OVSS0ES/Sx3amOOOOOOOO

STX LEN Data SUM ETX
02H 1 ST1 Checksum 03H

00 ST1 O0O0Oooood

000000000ooooovesoES/sx3aooooooooooooooooooooooooooooo
gboboboooboooboobobobobooooog

OUARTOOOOO0O00006.4 ResetUOOOOCOOOCOCOOOO
O30oooooyo coooooooooesioHSOOoooooooo7.5 ResetDOOOO0OOOOOOOO
g300oooopyoocsSiniiinnnnnnOs.5 Reset0ODODODOOOOOOOO
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V850ES/SG3, V850ES/SJ3 0 000000 0O0OO
ooooboooboobobboobooobooboooo

5.3 Baud Rate Setl] 0 0 [J

5.3.1 0O O
UARTOOOOOOOO0O000000000000009600 bpsd O
Baud Rate Set0 00000000 OOOOOOOOOOOOOOOOOOOODOResetDOOODODODODODO
oboboobooo
BaudRate Set0 D0 D0 WWARTO OO OOOOODO M OOODOOODOOOMO00DOCOOODOODOOODO
UARTOOOUOOOOBaudRate Set0 00000 OOOOOVE50ES/Sx30 DO ODOODO

5.3.2 00000O0OO0OOODbOObObOOobOonDO
Baud Rate Set0 000000000000000505000000000000000000000005
06000000000

05805 BaudRateSet0 0000 O0O0O0OOOOOOONOOVSE50ES/Sx30 O

SOH LEN COM ooooog SUM ETX
9AH
01H 02H D01 Checksum 03H
(Baud Rate Set)

o0 D01 ODOOO0ODOOOO0ODO

D010 03H 04H 05H 06H 07H 08H 09H 0AH 0BH
R—-L—F
(bps)

9600 19200 | 31250 | 38400 | 76800 | 153600 [ 57600 | 115200 | 128000

05606 BaudRateSet0 0O OOOOOOO0O0O0O0O0O0O0O0O0OVES0ES/Sx3a0OOOOOOCOO

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

OO0 ST1 ODOO0OO0O0OO

000000000ooooovesoES/sx3aooooooooooooooogooooooooooooo
gbobooooboobooboboboboooooboo

OUARTOODOOOOODDOG.5 BaudRateSetD OO DODOOODOOOODOO

g3000000Vo DooooooooocesioHsSOOoOoOOoODOOODODOBaud Rate Set0 00000000
ggo

O3000oooyoocsSiiiidifdddddOBaudRateSet0 00000000000
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V850ES/SG3, V850ES/SJ3 0 000000 0O0OO
ooooboooboobobboobooobooboooo

5.4 Oscillating Frequency Setl] O 0 [

541 0O O
V850ES/Sx30 0 00000000 O0ooooon
0OO00OV850ES/Sx30 X1 O Oooooooopoooooooooooopoopoooboo

V850ES/Sx30 D000 000000000000 O0O00O0O0OOCPUOOODODOOOOOOODOODBDOOO
ooo

000000OOscillating Frequency SetD 000 OO0OOOOOOOOOODOOOOODOOOOOOOOOOO
gbobooooooo

5.4.2 J0OOOO0bOO0bObOOoOobOooboboooo

Oscillating Frequency Set0 D 0 OO0 O00D0OOOOOO0OOOSO7000000D00O00O0ODOOODODODAO
oooososooOoooooono

0507 Oscillating Frequency Set0 000 00O OO0D0OOODODODOOV850ES/Sx30 0O

SOH LEN COM oooooo SUM ETX
90H
01H 05H (Oscillating D01 D02 D03 D04 | Checksum 03H
Frequency Set)

00 DO1-D04 OOOOOD =0D01x 0.10D02x 0.010 D03x 0.0010 x 10°* 00 O O kHzO
000000010kHzZOO100MHzO D000 0000000000000 000
000000000000000
DO1-D030 00000 OBCDOODO40 OO0 DONDDD

000 O0O4MHzODODO

D01 = 04H
D02 = 00H
D03 = 00H
D04 = 04H

00000 =4 x 0.1 x 10* = 4000 kHz = 4 MHz

OO00 O10MHzOOO

D01 =01H
D02 = 00H
D03 = 00H
D04 = 05H

00000 =1 x 0.1 x 10° = 10000 kHz = 10 MHz

0508 Oscillating Frequency Set0 00D 000000000000 DOOOOVE50ES/Sx30 D00 DOOOOO

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

OO0 ST1 OO00OOooooood
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V850ES/SG3, V850ES/SJ3 0 000000 0O0OO
ooooboooboobobboobooobooboooo

000O0O000DO00DOOoOveseES/Sx3 o oooooooooooooooooooooooooboooo
gbobooboooboobooboboboboooooo

OUARTOOOOOODOODOG6.6 Oscillating Frequency Set0 00000000 O0OOO
030000000 00DogooogoocsIonsOnooonopnognon?. 6 Oscillating Frequency SetD 00
gooooooogg

030 000gnoyogcSiIoonoonoOonoOonOds.6 Oscillating Frequency Set0 D00 O00O0O0O0OO0OOO
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V850ES/SG3, V850ES/SJ3 0 000000 0O0OO
ooooboooboobobboobooobooboooo

5.5 ChipErasel OO0

5.5.1 O O

gbooooboboobobobooooooobobobobooobobobobobooobobobOoboon
000000000000 000O00DO0O00DO0O00O0O00DOOOChip Erese00000O0O0OOOOOO
OOOOOOOOOO0OD0Ob.13 SecuritySetD O OO0OOO0O

5.5.2 J00OO0OOO0ODODOOObOOObobOoOoo

ChipErase0D 00000 O00OOOOOOOOOSOOIDDODOODOODOODOODOODODOOOOOOOOOSO
ooooooooo

0509 ChipErase0 0000000000 OODOOOOV8E50ES/Sx30 O

SOH LEN COM SUM ETX
20H
01H 01H Checksum 03H
(Chip Erase)

05010 ChipErase0 000000000 DOOODOOOODOV8S0ES/Sx30 OO OOOOOO

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

00 ST1 OO0OoOoooono

000000000ooooovesoES/sx3aooooooooooooooogooooooooooooo
gboboboooboooboobobobobooooog

OUARTOOOOO0OO00006.7 ChipErased 000000000000

O300ooooo coooooooooesioHSOoooooooooy7. 7 Chip Erased0O0O00OOOOOO
oo

g30ooooopyoocsSinooooononononos.7 ChipEraseD 0D O0O0OOOOOOOOO
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V850ES/SG3, V850ES/SJ3 0 000000 0O0OO
ooooboooboobobboobooobooboooo

5.6 Block Erasell 0 [0 [

5.6.1 0O O
gbobobooobooboobooboboboboooooban
oooooooooOOOOOOOOOODOODOODOODOODOODODODOODOOOO0S5.13 Security Set O OO
gooo

5.6.2 ODO0OO0OOOOOODOOODOOODOOODOO
Block Erase0 0000 0000000000050110000000000000000000000050
12000000000

05011 BlockEraseD DD DD OOOOOOOOODOOOVS50ES/Sx30 0O

SOH LEN COM Data SUM ETX
22H
01H 07H SAH | SAM | SAL | EAH | EAM | EAL | Checksum 03H
(Block Erase)

00 SAH-SAL OO00O0O0OOO0OOOOO0ODOOO0ODOOOOODODOOODOOOO

SAH OoOOOOOOHghDOOO023- 000160

SAM OO00oDoOOoOO0OMiddeDODO0O15- 00080

SAL ooobood0OLowdOOO7-00000O

EAH-EAL O000000D0OO0OO0OOOO0O0ODOO0OO0DOO0O0OO0DOOO00
EAH OO0000O0O0OHghODOOO23- 000160

EAM ooooOoOoOMiddeDO000O015- 00080

EAL oooooOdO0OLewdOOOO7-00000O

056012 BlockEraseD OO OO OO0OO0O0O0O0OOOODOOODOOVSS0ES/Sx3nOOooooOoOoO

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

o0 ST1 DOOOO0OOoOOogo

00000000oUoooooovesoES/sx3a oo oooooooooooooogoooooooooo
gbobooooboobobobobobooooobog

OUARTOOOO0O0O00006.8 BlockEraseO O OO OOO0O0O0O0O0O0O0

o30ooooovo ooonOoooooocsioHsSOOOoOo0O00007.8 BlockEraseOOOOOOOOOO
goo

O300oooopyoocsSinoioinnnnnns.8 BlockEraseDOD OO OOOOOOODOO
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V850ES/SG3, V850ES/SJ3 0 000000 0O0OO
ooooboooboobobboobooobooboooo

5.7 Programming O 0O O

5.7.1 0O O
gooooobooboboobooooobooboboboobooobobobobDobooobOobobDobDOon
gboboobooooboobooboboboboooobooboobobobobobooobooboobOooDbo
gbooboboooooooboobooboboboboooboobooboboboooboooboon
0000000000000 00D00OD0ODOSTMOST2000000ACKOODODODOV8S0ES/Sx30 OO0
go00OoCoOoC0QOO0O0COO0Q0O00O000000L0™CUUoUoooooOoooggOstatusDOooooonQ
gboboooo

5.7.2 J00O0O0OD0OO0ODODOOODDOOOOOOOOD

ProgrammingD OO 0O O0O00D0OOOO0OOOOSOM300000000000O0O0ODO0O0O0ODOOO0ODOS
014000000000

05013 ProgrammingD 000000000000 OOOOV850ES/Sx30 0

SOH LEN COM oooooo SUM ETX
40H
01H 07H SAH SAM SAL EAH EAM EAL | Checksum 03H
(Programming)

OO SAH-SAL OOOCOOCOOCOoOoo
EAH-EAL OOO0O0OO0OO0OOODOO

05014 ProgrammingD 00 000000000000 O0O0OOV8S0ES/Sx30 00000000

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

00 STi(e) 00O0O0O0O0OOO
5.7.3 OD00O00OO00OO00OOO0OOO0OOO0OOO0O0OO0
000000000D000000000000501500000000000000000000005016

gboooooogan

056015 OOUO0ODOOOODOOO0ODDOOODOOODODOVS850ES/Sx300

STX LEN Data SUM ETX/ETB
00H-FFH

02H Write Data Checksum 03H/17H
(00H = 256)

OO0 Writebata O00O0OO0OO0OD0OOOODOOCOO

058016 OOODOOOODODOODOODODOODOODOODOOV8S0ES/Sx30 00000000

STX LEN Data SUM ETX
02H 02H ST1(b) | ST2(b) | Checksum 03H

00 STi(b) 0OODOODO0O0O00
ST2(b) OOOOOOO
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V850ES/SG3, V850ES/SJ3 0 000000 0O0OO
ooooboooboobobboobooobooboooo

5.7.4 OD0O0O0OO0OOOOODOOODOOODOOOO
00000000000000000000005017000000000

05017 00000O00O00O0O0O0O0O0O0O0O0O0O0O00V850ES/Sx30 00000000

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

OO0 STi(c) O0OO0ODDOD0O0O0O

00000000oUoooooovesoES/sx3a oo ooooooooooooogoooooooooo
gbobooooboobobobobobooooobog

OUARTOOODODOOODODOG6.9 ProgrammingDOO0OOOOOOOOOO

g300DOoooyo oooooooogocesioHsoooononooog7. 9 ProgrammingDOOOD0OOODO
gooo

g30ooooopyoocsSinooonoononononOs.9 Programmingd D00 O0O0O0O0O0OOOO
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V850ES/SG3, VB50ES/SJ30 0000000 0OD

ooooboooboobobboobooobooboooo

5.8 Verifyo OO0

5.8.1 O O

0000000000000 0oo0ooUDooooooOooOoooOOoOoOoOVvssoES/Sx3apooooooono
gboboooooobobobobooooooooobobo

goooooboobobobooobooboobobooboobobooboboboboooobobobooDoon
obobooo

5.8.2 J0OOO0ObOODObOOOobOObDbOOObOD

VerfyOOOOOOOOOOOOOOOOSO1800000OO0OOOOOO0O0OOOOOOOOOOsO190
ooobooooo

05018 VerifyDOOOOOOOOOOOOOOOOV850ES/Sx30 O

SOH LEN COM oooooo SUM ETX
13H
01H 07H SAH SAM SAL EAH EAM EAL | Checksum 03H
(Verify)

OO0 SAH-SAL 000000000000
EAH-EAL OOO0OD0OOOOOOOOO

05019 VerfyDOOOOOOOOOO0O0O0O0O0O0O0O00OVES0ES/Sx30ODOOOOOODO

STX LEN Data SUM ETX

02H 01H ST1(a) Checksum 03H

00 STi(e) 00D0D0O0O0OOO
5.8.3 OD0O0O00OO0OOOOOOOOOOOOO

000000000ooooooooooooosgz0dd0oooooooooooooooooosd
2000000000

05020 000000 OOOOOOOOOOOOOOOOOOOOOOV850ES/Sx30 0

STX LEN Data SUM ETX/ETB
00H-FFH

02H Verify Data Checksum 03H/17H
(OOH = 256)

OO0 VerifyData O00OOOO0OD0O0OOOODOOOODOCOO
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V850ES/SG3, V850ES/SJ3 0 000000 0O0OO
ooooboooboobobboobooobooboooo

058021 OODODOOODODOODOODOODOODOODOODODODODOVES0ES/Sx30 0000000

STX LEN Data SUM ETX
02H 02H | ST1(b) | ST2(b) | Checksum 03H
00 STi(b) 00o000o0oo0oo

ST2(b) oooooooo®

0 Ooobobooboooobobobobobooboobooboobobobobog
o0DoO0ODOOo0DOOO0OOoACKODOODOOODOoOOoDoOOooooooooo
gboooobooboboooboooboboboobobobooooboboobooo

gboooobobooboooboboboboboboboobooboboobooo
ao

000O0OO000DOO00DOOoOveseES/Sx3oooooooooooooooooooooooooopooo
gboboboooboobooboboboboooooo
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v
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N
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6.4 Resetd 000

6.4.1 JUO0OOOODOO
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000000000000 0000000HD 9600 bpst 0 0 0 O
00000000000000¢t00
0000000000000 000000HD 9600 bpsd 0 0 0 0
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0000000000000 000000000000000000000000000
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000000000000000000
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ST1=ACKOOOODO DOD0O0O00C00OO0Ots00O0O0DOOODO
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[ ResetdYY FALEE }

y
#oL—L—
ATV KEESTIA b Eoou

9600 bpsT“00" %415
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DIA b tac
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EENE
(Reset)

AT—H2A-TL—L No

ERE?
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ResetU OO O0OO0OO0DOOOOOODOOODDOO

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

/* */
/* Reset command */
/* */

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

/* [r] ulé ... error code */
/****************************************************************/

ul6 fl ua reset (void)
{

ul6 rc;

u32 retry;

set_uart0_br(BR_9600); // change to 9600bps

£l wait (tCOM) ; // wait
putc ua (0x00) ; // send 0x00 @ 9600bps
£l wait(tl2); // wait
putc ua (0x00) ; // send 0x00 @ 9600bps

for (retry = 0; retry < tRS; retry++) {
f1 wait (t2C); // wait
put cmd ua(FL COM RESET, 1, fl cmd prm); // send RESET command

rc = get _sfrm ua(fl ua sfrm, tWTO0 MAX);

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

}
// switch(rc) {

//

// case FLC_NO ERR: return rc; break; // case [A]
// case FLC DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
// 0}

return rc;
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6.5 Baud Rate Setl] 0 [0 [J
6.5.1 O0OO0DO0OO0O0O

Baud Rate SetdV Y FALIEF B

70953 V850ES/Sx3
BI7L—L—
@ IRVEREIA| oM
® Baud Rate Set AYY F-J7L—LiE(E >
@ IRVEIL—L—|
Utyk-IZV RREYIA R T
@ Reset JYV F-JL—LiE(E >
PNy S — AT—R2-TU—LZED
il ® AL P9k Foyy| B (MAX.)

BFENICAT—8R-TL—L%RIE

AT—HBATL-LRE

ACKLLS+

YrSA-A—)7 E ACK

[Yes/No]

EE#RT [B]

0O 0O00OO0O0O0OOOoO0oDoOOot1eDOMAXODODOOOOODOO

EHE#LTIA]
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0000000000000000000000000000000000000 twee00
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0000000000000000000000000000000000000000
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000000000 twro (MAX. ) 0

O000000OoooACKDOOoooooo|ooogAlIECoooo

6.5.3 OOOOOO

oooo gooooooono g O

oooo [A]

00000ACKO 06H 000000000000 mOoOooo vV850ES/Sx3
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oooo [B]

ooboooooooo 07H gboooooooboobooooobooooobooboooo
oo

00000 ONACKO 15H goooOoOOooooooobooOooooboooooo
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oo
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goooooooooboooo
gooobooobooooboooooooooooo
gbooooooboooobooboboooooboooo
oooo
g00oooo00000O00000O0OLENDODDOOOO
oo
J0000o00o0ooooooooET™XOODOOOO
goooooopoooote00opooooooooo
00000000000 Reset0 0000000
goooooo

R0O1AN0930JJ0200 Rev.2.00 Page 71 of 272

2011.12.28

RENESAS



V850ES/SG3, V850ES/SJ3 0 000000 0O0OO
ooooboooboobobboobooobooboooo

6.5.4 J0O0OO0OODOO

Gaud Rate SetdYY Fmia

A

AIIL—L—
IRVREEIIM(

4

AvVUR-IL—L
EENE
(Baud Rate Set)

A
IRV E-Ib—L—
Utyh-J9V REEDIA b

4

IRV E-Ib—L
EENE
(Reset)

[ EHERTIA] ]

tcom

twrio

No

No

twro (MAX.)
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6.5.5 0J00OO0OOOOoOoO

BaudRate Set0 00 00000000 OOOOOOOOO

/******************k**k**k**k**k**************************************/

/* */
/* Set baudrate command */
/* */

/**k******k********************************************************/

/* [1] u8 brid baudrate ID */

/* [r] ulé error code */
/‘k*‘k*‘k*‘k‘k‘k‘k‘k*‘k*‘k**‘k‘k***********‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*/

ulé fl ua setbaud(u8 brid)
{

ul6 rc;

u8 br;

u32 retry;

switch (brid) {

default:
case BR _9600: br = 0x03; break;
case BR 19200: br = 0x04; break;
case BR 31250: br = 0x05; break;
case BR 38400: br = 0x06; break;
case BR _76800: br = 0x07; break;
case BR 153600: br = 0x08; break;
case BR 57600: br = 0x09; break;
case BR 115200: br = 0x0a; break;
case BR 128000: br = 0x0b; break;

1

fl cmd prm[0] = br; // "DO1"

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

put cmd ua(FL COM SET BAUDRATE, 2, fl cmd prm);

// send "Baudrate Set" command
set_ flbaud(brid); // change baud-rate
set uart0 br (brid); // change baud-rate (h.w.)
retry = tRS;
while (1) {

fl wait (£EWT10);

put_cmd ua (FL_COM RESET,

1, f1 cmd prm);

// send RESET command

rc = get sfrm ua(fl ua sfrm, tWTO MAX); // get status frame
if (rc){
if (retry--)
continue;
else
return rc;
}
break; // got ACK !!
}
// switch(rc) {
// case FLC_NO ERR: return rc; break; // case [A]
// case FLC DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
// 0}

return rc;
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6. 6 Oscillating Frequency Setl] O 0 [

6.6.1 JUO0OOOODOO

Oscillating Frequency SetdY Y FALIEF|IE

70953 V850ES/Sx3
BI7L—L—
@ TRV REfEIA k| B
@ Oscillating Frequency Set IYV F-JL—Li%E{E >
e AT—AA-IL—LZED
’5‘4;;’7% ® BALTSR-F199 twro (MAX.)

BEMNICAT—53A-IL—L%1{E

AT—RA-IL—-L2{E

ZIEAT-HA
[ACK/ACKLLH}]

ACKLELS}
ACK
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6.6.2 OJOOOODO

0 ODO0000O00bO00bOb0ob0b00b0o0oobo0bb0o0obobOoUubd tendd

DDDDDDDDDDDDDDDDD‘OscillatingFrequencySetDDDD ooooood

0 O0O0O0OO0OOOobOOobOO0obOoob0O0oO0oO0obOUOobOObOO0ObOobOObOOobOOobDOoDbDOoDbOoo
DDDDDDDDDDDDDD|DDDDDDDDDD[C]|[IDI]I:IDEI[IDDEIDI:IEIEI
twro (MAX.)O OO

0 0O0000oO0DOOoDOOobDOooooogn

O

ST1=ACKO OO olooooalpoo
ST1=ACKOOOOO O|0000[B][DOO

6.6.3 OOOOOO

0oooo 0oooooooo o O
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0000 Bl |ooooooooo 05H Doo0O0O0oO0O0O0O0O0oOo
0oOoO0o0ooooo 07H 00000000000 000000000000
ooo
0000 ONACKO 15H 00000000000000000000000
oo
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Oscillating Frequency Set
IRV RunE

A
BI7L—L— N
ATV REEYTA b con

A
ARV E-IL—LA
EERE
(Oscillating Frequency
Set)

hl

4

AT=RA-TL—L No

ERIE?

Yes
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twrs (MAX.)
Yes
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Y
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Oscillating Frequency Set0 O 0 00000000000 O0OOCOOODO

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

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

{

ulé rc;

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

fl cmd prm[0]
fl cmd prm[1]
fl cmd prm([2]
fl cmd prm([3]
f1 wait (tCOM) ; // wait before sending command
put cmd ua(FL COM SET OSC FREQ, 5, fl cmd prm);

rc = get sfrm ua(fl ua sfrm, tWT9 MAX); // get status frame
// switch(rc) {

//

// case FLC_NO ERR: return rc; break; // case [A]
// case FLC DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 )

return rc;
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6.7.3 OOOOOO
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ooo
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ChipEraseD 0000000 OOOOOODOODOOOO

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

/* */
/* Erase all(chip) command */
/* */
/************************‘k***************************************/
/* [r] ulé6 ... error code */
/**********‘k***‘k*********‘k***************************************/
ulé fl uva erase all(void)
{

ul6 rc;

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

put cmd ua(FL COM ERASE CHIP, 1, fl cmd prm); // send ERASE CHIP command

rc = get sfrm ua(fl ua sfrm, tWT1 MAX); // get status frame
// switch(rc) {

//

// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
!/}

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

/* */
/* Erase block command */
/* */
/‘k*‘k*********‘k*‘k*‘k***‘k*‘k*‘k*‘k*‘k***‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k***‘k*********/
/* [1] ule sblk ... start block number */
/* [1] ul6 eblk ... end block number */
/* [r] ulé ... error code */
/‘k*‘k*‘k*****‘k*‘k*‘k*‘k***‘k*‘k*‘k*‘k*‘k***‘k*‘k*‘k*‘k*‘k*‘k*‘k*******************/
ulo fl ua erase blk(ul6 sblk, ul6 eblk)
{

ulé6 rc;

u32 wt2 max;

u32 top, bottom;

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

bottom = get bottom addr (eblk); // get end address of end block

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

wt2 max = make wt2 max (sblk, eblk); // get tWT2 (Max)

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

put_cmd ua (FL _COM ERASE BLOCK, 7, fl cmd prm); // send ERASE CHIP command

rc = get sfrm uva(fl ua sfrm, wt2 max); // get status frame

// switch(rc) {

//

// case FLC_NO ERR: return rc; break; // case
// case FLC DFTO_ERR: return rc; break; // case
// default: return rc; break; // case
/7 0}

return rc;

[A]
[C]
[B]
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6.9.5 OJ00OO0OOOoOooO

ProgrammingD 0000000000 DOOODOOOOOO

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

/* */
/* Write command */
/* */
/****************************************************************/
/* [i] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [r] ulé6 ... error code */

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

#define fl st2 ua (f1 va sfrm[OFS STA PLD+1])
ulé fl uva write(u32 top, u32 bottom)
{

ulé rc;

u32 send head, send size;

bool is_end;

u32 wt5 max;

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

/* set params */
/***‘k*‘k*‘k*‘k*‘k*‘k**********************************/

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

wt5 max = make wtb5 max(get block num(top, bottom));

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

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

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

put cmd ua(FL COM WRITE, 7, fl cmd prm); // send "Programming" command

rc = get sfrm ua(fl ua sfrm, tWI3 MAX); // get status frame
switch (rc) {

case FLC NO_ERR: break; // continue
// case FLC_DFTO ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

}

/*‘k‘k‘k*‘k*‘k*‘k*‘k**‘k*‘k*‘k*‘k*‘k*‘k*‘k***‘k*****************/
/* send user data */
/*‘k***‘k‘k***‘k***‘k*‘k*‘k*‘k*‘k*************************/
send head = top;

while (1) {

// make send data frame

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

send size = bottom - send head + 1;

// transmit size = (bottom - send head)+1l byte

}

memcpy (f1 txdata frm, rom buf+send head, send size);

// set data frame payload

send head += send size;

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

put dfrm ua(send size, fl txdata frm, is end); // send user data
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rc = get_sfrm ua(fl ua sfrm, tWT4 MAX); // get status frame
switch (rc) |
case FLC_NO ERR: break; // continue
case FLC_DFTO ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
if (f1 st2 ua != FLST ACK) { // ST2 = ACK ?
rc = decode status(fl st2 ua); // No
return rc; // case [D]

}
if (is_end)
break;

}

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

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

rc = get sfrm ua(fl ua sfrm, wt5 max); // get status frame again
switch (rc) {

case FLC_NO ERR: return rc; break; // case [A]
case FLC DFTO ERR: return rc; break; // case [C]
default: return rc; break; // case [E]

}

return rc;
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VerfyOOOOOOOOOOOOOOOOOOOO

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

/*
/* Verify command

/*

*/
*/
*/

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

/* [i] u32 top
/* [1] u32 bottom

start address
end address

*/
*/
*/

/* [r] ulé error code
/****************************************************************/
ul6 fl uva verify(u32 top, u32 bottom, u8 *buf)
{

ulé6 rc;

u32 send _head, send size;

bool is_end;

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

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

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

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

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

fl wait (tCOoM) ;
put cmd ua(FL COM VERIFY, 7, fl cmd prm);

rc = get sfrm ua(fl ua sfrm, tWT6 MAX);
switch (rc) {

case FLC_NO_ERR:
// case FLC DFTO_ERR: return rc;
default: return rc;

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

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

send head = top;
while (1) {

// make send data frame
if ((bottom - send head) > 256) {
is _end = false;
send size = 256;
byte
}
elsef
is_end = true;
send size = bottom - send head + 1;
(bottom - send head)+1 byte

}

// wait before sending command

break;
break;
break;

// send VERIFY command

// get status frame

// continue
// case [C]
// case [B]

// rest size > 256 ?
// yes, not is end frame
// transmit size = 256

// transmit size =

memcpy (f1_txdata frm, buf+send head, send size);// set data frame payload

send head += send size;

fl wait (tFD3);
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put dfrm ua(send size, fl txdata frm, is end); // send user data

rc = get sfrm ua(fl ua sfrm, tWT7 MAX); // get status frame
switch (rc) {

case FLC_NO_ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
if (f1_st2 ua != FLST_ ACK) { // ST2 = ACK ?
rc = decode status(fl st2 ua); // No
return rc; // case [D]
}
if (is_end) // send all user data ?
break; // yes
//continue;
}
return FLC NO ERR; // case [A]
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/‘k***‘k***********************************************************/

/* */
/* Block blank check command */
/* */
/****************************************************************/
/* [1] ul6 sblk ... start block number */
/* [1] ul6 eblk ... end block number */
/* [r] ulé ... error code */
/****************************************************************/
ulo6 fl1 uva blk blank chk(ul6 sblk, ul6 eblk)
{

ul6 rc;

u32 wt8 max;

u32 top, bottom;

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

bottom = get bottom addr (eblk); // get end address of end block
set_range prm(fl_cmd prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

wt8 max = make wt8 max(sblk, eblk); // get tWT8 (Max)
f1 wait (tCOM) ; // wait before sending command

put cmd ua(FL COM BLOCK BLANK CHK, 7, fl cmd prm);

rc = get sfrm ua(fl ua sfrm, wt8 max); // get status frame
// switch(rc) {
//
/7 case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 )

return rc;
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Silicon Signature0 0 00000000000 OOOOODOO

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

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

ulé rc;

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

put cmd ua(FL COM GET SIGNATURE, 1, fl cmd prm); // send GET SIGNATURE command

rc = get sfrm ua(fl ua sfrm, tWT1ll MAX); // get status frame
switch (rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
rc = get dfrm ua(fl rxdata frm, tFD2 MAX); // get status frame
if (rc){ // if error
return rc; // case [D]

}
memcpy (sig, fl rxdata frm+OFS STA PLD, fl rxdata frm[OFS LEN]);

// copy Signature data
return rc; // case [A]
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/****************************************************************/

/* */
/* Get device/firmware version command */
/* */
/‘k*‘k*‘k*‘k*‘k*‘k***********‘k*‘k*‘k*‘k*‘k*********************************/
/* [i] u8 *buf ... pointer to version date save area */
/* [r] ulé ... error code */
/‘k*‘k*‘k*‘k*‘k*‘k***********‘k*‘k*‘k*‘k*‘k*********************************/
ul6 fl ua getver (u8 *buf)
{

ulé rc;

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

put cmd ua(FL COM GET VERSION, 1, fl cmd prm); // send GET VERSION command

rc = get sfrm ua(fl ua sfrm, tWT12 MAX); // get status frame
switch (rc) {

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

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

return rc; // case [D]

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

/* */
/* Get checksum command */
/* */
/****************************************************************/
/* [1] ul6 *sum ... pointer to checksum save area */
/* [i] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé ... error code */
/****************************************************************/
ulé fl ua getsum(ul6 *sum, u32 top, u32 bottom)
{

ulé rc;

u32 fdl max;

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

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

// set params
set range prm(fl cmd prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
fdl max = get fdl max(get block num(top, bottom)); // get tFD1 (MAX)

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

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

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

put_cmd ua (FL _COM GET CHECK SUM, 7, fl cmd prm); // send GET VERSION command

rc = get sfrm ua(fl ua sfrm, tWIl6 MAX); // get status frame
switch (rc) {
case FLC_NO ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

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

/* get data frame (Checksum data) */
/************************************************/
rc = get dfrm ua(fl rxdata frm, fdl max); // get status frame
if (rc){

return rc; // case [D]

*sum = (f1 rxdata frm[OFS_STA PLD] << 8) + fl rxdata frm[OFS STA PLD+1]; // set

SUM data
return rc; // case [A]
}
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/****************************************************************/

/* */
/* Set security flag command */
/* */
/****************************************************************/
/* [i] u8 scf ... Security flag data */
/* [r] ulé6 ... error code */
/****************************************************************/
ulo6 fl ua setscf(u8 scf, u8 bot, u32 vect)

{

ul6 rc;

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

/* set params */
/************************************************/
fl cmd prm[0] = 0x00; // "BLK" (must be 0x00)
fl cmd prm[1] = 0x00; // "PAG" (must be 0x00)

fl txdata frm[0] = scf|= 0b11100000; // "FLG" (bit 7,6,5 must be 'l")

fl txdata frm[1l] = bot; // "BOT"
fl txdata frm[2] = (u8) (vect >> 16); // "ADH"
fl txdata frm[3] = (u8) (vect >> 8); // "ADM"
fl txdata frm[4] = (u8) vect; // "ADL"

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

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

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

put cmd ua(FL COM SET SECURITY, 3, fl cmd prm);

rc = get sfrm ua(fl ua sfrm, tWT13 MAX); // get status frame
switch (rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

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

/* send data frame (security setting data) */
PR R I I I I I I I I I e I b I b I b b b I e
/ /

fl wait (tFD3);

put dfrm ua (5, fl txdata frm, true); // send securithi setting data
rc = get _sfrm ua(fl ua sfrm, tWI1l4 MAX); // get status frame
switch (rc) |
case FLC _NO ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

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

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

rc = get sfrm ua(fl ua sfrm, tWT15 MAX); // get status frame
// switch(rc) {
//
// case FLC_NO ERR: return rc; break; // case [A]
// case FLC DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 )

return rc;

}
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/****************************************************************/

/* */
/* Read command */
/* */
/****************************************************************/
ulé fl ua read(u32 top, u32 bottom)
{

ulé rc;

u32 read head;

ul6 len;

u8 hooter;

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

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

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

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

/* send command & check status */
/*****************************‘k***‘k*****‘k***‘k****/

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

put cmd ua(FL COM READ, 7, fl cmd prm);

rc = get _sfrm ua(fl ua sfrm, tWT1l7 MAX); // get status frame
switch (rc) {
case FLC NO ERR: break;
// case FLC DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

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

ive u

/* receive user data */
/************************************************/
read head = top;

while (1) {

rc = get dfrm ua(fl rxdata frm, tWT18 MAX); // get ROMdata from FLASH

switch(rc) {

case FLC_NO ERR: break; // continue

case FLC DFTO_ERR: return rc; break; // case [C]
// case FLC_RX DFSUM ERR:

default: // case [B]

fl wait (EWT19);

put_sfrm ua(FLST NACK) ; // send status (NACK)
frame
return rc;
break;
}
fl wait (tWT19);
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return

put sfrm ua (FLST ACK) ;

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

/* save ROM data */

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

if ((len = fl rxdata frm[OFS LEN]) == 0) // get length
len = 256;

memcpy (read buf+read head, f1 rxdata frm+2, len); // save to external RAM

read head += len;

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

/* end check */

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

hooter = fl rxdata frm[len + 3];

if (hooter == FL_ETB) // end frame ?
continue; // no
break; // yes

FLC_NO ERR;
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/****************************************************************/

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

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

static ulé f1 hs getstatus(void)
{

ulé rc;

u32 retry = 0;

rc = put _cmd hs(FL COM GET STA, 1, fl cmd prm); // send "Status" command

if (rc)
return rc; // case [C]
if (hs_busy to(tSF _MAX)) // HS-Busy t.o. ?
return FLC HSTO ERR; // t.o. detected : case [C]

if (rc = get_sfrm hs(fl rxdata frm))

return rc; // case [C] or [B(checksum error)]
rc = decode_status (fl_stl); // decode return code
return rc; // case [A] or [B]
}
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/****************************************************************/

/* */
/* Reset command (CSI-HS) */
/* */

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

/* [r] ulé6 ... error code */
/****************************************************************/

ul6 fl hs reset (void)
{

ul6 rc;

u32 retry;

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

if (hs_busy to(tCOM MAX))
return FLC HSTO ERR; //t.o.detected :case [C]

rc = put_cmd hs(FL COM RESET, 1, fl cmd prm); // send "Reset" command
if (rc)

return rc; // case [C]

if (hs_busy to(tWTO0 MAX))

return FLC HSTO ERR; //t.o.detected :case [C]
rc = fl hs getstatus(); // get status frame
if (rc == FLC_ACK) // STl = ACK ?
break; // case [A]
//continue; // case [B] (if exit from loop)
}
// switch(rc) {
// case FLC NO ERR: return rc; break; // case [A]
// case FLC HSTO ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]

/7 0}

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

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

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

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

ulo fl hs setclk(u8 clk[])
{

ulé rc;

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

fl cmd prm[0]
fl cmd prm[1]
fl cmd prm([2]
fl cmd prm([3]
if (hs_busy to(tCOM MAX))
return FLC HSTO ERR; // t.o. detected :case [C]

if (rc = put cmd hs(FL COM SET OSC FREQ, 5, fl cmd prm))

// send"Oscilating Frequency Set" command

return rc; // case [C]

if (hs_busy to(tWT9 MAX))

return FLC_HSTO ERR; // t.o. detected :case [C]
rc = fl1 hs getstatus(); // get status frame
// switch(rc) {
// case FLC _NO ERR: return rc; break; // case [A]
// case FLC_ HSTO ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]

!/}

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

/* */
/* Erase all(chip) command (CSI-HS) */
/* */
/‘k*‘k*‘k*************************‘k*‘k*‘k*‘k*‘k*‘k***********************/
/* [r] ulé ... error code */
/‘k‘k‘k*‘k*************************‘k*‘k*‘k*‘k*‘k*‘k***********************/
ulé fl hs erase all(void)

{

ul6 rc;

if (hs_busy to(tCOM MAX))
return FLC_HSTO ERR; // t.o. detected

if (rc = put _cmd hs(FL COM ERASE CHIP, 1, fl cmd prm))
// send"ChipErase" command
return rc; // case [C]

if (hs_busy to(tWT1l MAX))

return FLC HSTO ERR; // case [C]

rc = fl hs getstatus(); // get status frame
// switch(rc) {
/7 case FLC_NO_ERR: return rc; break; // case [A]
// case FLC HSTO ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]

!/}

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

/* */
/* Erase block command (CSI-HS) */
/* */
/****************************************************************/
/* [1] ul6é sblk start block number */
/* [1] ul6 eblk end block number */
/* [r] ulé error code */

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

// get start address of start block

ulé6 fl hs erase blk(ul6 sblk, ul6 eblk)
{

ulé6 rc;

u32 wt2 max;

u32 top, bottom;

top = get top addr (sblk);

bottom =

set range prm(fl cmd prm,
wt2 max =

if (hs _busy to (tCOM MAX))
return FLC_HSTO_ERR;
if (rc =
return

recy

if (hs busy to(wt2 max))

return FLC HSTO_ ERR;

rc = fl1 hs getstatus();

// switch(rc) {

// case FLC NO ERR:
/7 case FLC_HSTO_ERR:
/7 default:

/1)

return rc;

top,
make_th_max(sblk, eblk);

put cmd hs (FL COM ERASE BLOCK, 7,

get bottom addr (eblk); // get end address of end block

bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
// get tWT2 (Max)
// t.o. detected :case [C]

fl cmd prm))

// send "Block Erase" command

// case [C]

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

// get status frame
return rc; break; // case [A]
return rc; break; // case [C]
return rc; break; // case [B]
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7.9.1 0J0OO0OODOOO

Programminga <> FALEEFI§

BALTIb
RE

BALTY
RE

RERT

V850ES/Sx3

ns5%
HSHHF (2 &ZBUSYD
® SALT IR FToy ‘ tow (MAX.)
BUSYfZRR
‘ ) Programming 3K *IL— LS
k HSHiF =k ZBUSYD
/—/i @ SALTYRFoyy | B OBX.)
BUSY#ZRR
[ @ RF—BR-FryE

AF—BRFryIRBOHER

R
[EXRT RELT/
BALT IR T5—]

BALLTIE FERT
e

RE#T 8] ® HSHH Tk 2BUSYD N omx.)
g — BALT YR FIvy ™3 :

4 BUSY#ZER

@ F—2IL—L(A—Y - F—R)EIE >
BALTIH
HSHiF =k HBUSYD

R BALTHR-FIvY ‘ twe ODX.)

BUSY#ZIR

\ﬂ [O) AF—BR-FTyINE
AF—BR-FryZRBORER (ST1/ST2)
P, S{ERT—HA(STI)
TIokI5— [ERET RERT BRT
BALTIR-T5—] R
EXET RE#T (B8]
RIERT—HR(ST2)
[ACK/ACKL5}]
ACKSH
RELT [D] ASK

BALT I I5—

27— IL—LERE?
[Yes/No]

HS%iF (=L HBUSYD
SALFONFoyy |t (MRX.)

AT—BR-FTy g

AF—BA-FryIRBOER

R
[EERT BELT/
BALT IR T5—]

E®ET

RERT [E]

EERT (A

R0O1AN0930JJ0200 Rev.2.00
2011.12.28

RENESAS

Page 147 of 272



V850ES/SG3, VB50ES/SJ30 0000000 0OD

ooooboooboobobboobooobooboooo

7.9.2 00OOOODO

0 HSODODOVS850ES/Sx30BUSYD OO D ODOODD
0D00000000[0000000000[C]|[00000000000 teon(MAX.) 0 0
0D 00000000000000000]Progammingd000 0000000
0 HSOOOOOV850ES/Sx30BUSYD D D000 0000
0000000000[0000000000[C]00000000000 twes (MAX.) 0 0
0 0000000000 00000000000000000000000
0 0000000000000 0000000000000000
0oooooo afisisisfsislsls
0oooooo olooooBlooo
0000000000000 O/0000000000[C]poo
0 HSODOOOVS850ES/Sx30BUSYD DO D0 ODOODD
D00000000D[0000000000[C]|[P0000000000 teos (MAX.) 0 0
0 00D0000000DO0O000000000000000000
0 HSOOOODV850ES/Sx30BUSYD 000000000
0000000000[0000000000[C][00000000000 twes (MAX.) 0 0
0 0000000000 00000000000000000000000
0 000000000000 00000000000000STY/ST200000000000
000000000 000000000000000000000000
ST1= 0000000 olcoooBlooo
ST1= 0000000000000 S EEEEEEEEEES] slsk
ST1= 0000000 O00000000ST20000000000
0000000
0ST2=ACKO OO 00O n[oooopljpoo
0ST2=ACKO 00 00000000000000000000
00000D000000000000000
sisfsislsls)sls
0 HSOOODOV850ES/Sx30BUSYD 0D OO DOODD
D000000000[0000000000[C]00000000000 twes (MAX.) 0 0
0 0000000000 00000000000000000000000
0 0000000000000 0000000000000000
sisisisislsls S EEEETY ==
0000000000000 00000000000000
sfsls]s]s}sisiusls
00ooooQ n[ooooEpo
0000000000000 00000000000000
0000000000
0000000000000 O0[00000oo0oog[eljpoo
RO1AN0930JJ0200 Rev.2.00 Page 148 of 272

2011.12.28

RENESAS



V850ES/SG3, V850ES/SJ3 0 000000 0O0OO
ooooboooboobobboobooobooboooo
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ProgrammingD 0000000000 DOOODOOOOOO

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

/* */
/* Write command (CSI-HS) */
/* */
/****************************************************************/
/* [i] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [r] ulé ... error code */
/****************************************************************/
ul6 fl hs write(u32 top, u32 bottom)
{

ulé6 rc;

u32 send head, send size;

bool is_end;

u32 wt5 max;

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

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

set_range prm(fl_cmd prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
wt5 max = make wt5 max(get block num(top, bottom));

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

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

if (hs_busy to(tCOM MAX))
return FLC_HSTO ERR; // t.o. detected

if (rc = put cmd hs(FL COM WRITE, 7, fl cmd prm))// send "Programming" command
return rc; // t.o. detected

if (hs_busy to(tWT3 MAX))

return FLC_HSTO ERR; // t.o. detected
rc = fl hs getstatus(); // get status frame
switch (rc) {
case FLC_NO_ERR: break; // continue
// case FLC_HSTO ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

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

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

send head = top;

while (1) {

// make send data frame

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

}

else(
is_end = true;
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/7
//
!/
!/
//

}

send size = bottom - send head + 1;

// transmit size =

}
memcpy (f1 txdata frm,

send head += send size;

if (hs_busy to(tFD3 MAX))
return

if (rc = put dfrm hs(send size,

return rc;

if (hs_busy to(tWT4 MAX))
return

rc = fl1 hs getstatus();

switch(rc) {

case FLC NO_ERR:
// case FLC HSTO_ ERR:
default:
}
if (fl1_st2 != FLST_ACK) {

rc = decode status (fl st2);

return rc;
}
if (is_end)

break;

rom buf+send head,

FLC_HSTO ERR;

FLC_HSTO ERR;

(bottom - send head)+l byte

send_size);
// set data frame payload

// t.o. check before sending data frame
// t.o. detected

f1 txdata frm,
// send user data
// error detected

is_end))

// t.o. detected
// get status frame

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

// ST2 = ACK 2
// No
// case [D]

// send all user data ?

// yes

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

/*

Check internally verify

*/

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

if (hs _busy to(wt5 max))

rc =

return FLC HSTO ERR;

fl1 hs getstatus();

switch(rc) {

}

case FLC NO ERR:
case FLC HSTO_ ERR:
default:

return rc;

return
return
return

// t.o. detected

// get status frame

rc; break; // case [A]
rc; break; // case [C]
rc; break; // case [B]
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7.10 VerifyoO O QOO

7.10.1 ODOOOOOOO
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VerfyOOOOOOOOOOOOOOOOOOOO

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

/* */
/* Verify command (CSI-HS) */
/* */
/****************************************************************/
/* [i] u32 top ... start address */
/* [i1] u32 bottom ... end address */
/* [r] ulé ... error code */
/****************************************************************/
ulo fl hs verify(u32 top, u32 bottom, u8 *buf)
{

ul6 rc;

u32 send head, send size;

bool is_end;

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

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

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

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

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

if (hs_busy to(tCOM MAX))

return FLC_HSTO ERR; // t.o. detected
if (rc = put_cmd hs(FL_COM VERIFY, 7, fl cmd prm)) // send "Verify" command
return rc; // error detected

if (hs_busy to(tWT6 MAX))

return FLC HSTO ERR; // t.o. detected
rc = fl1 hs getstatus(); // get status frame
switch(rc) {

case FLC_NO ERR: break; // continue
// case FLC HSTO_ERR: return rc; break; // case [C]

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

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

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

while (1) {

// make send data frame

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

is_end
send siz

}

true;
bottom - send head + 1;
// transmit size

e

(bottom - send head)+l byte

memcpy (f1_txdata frm, buf+send head, send size);// set data frame payload
send head += send size;

if (hs_busy to(tFD3 MAX))
return FLC HSTO ERR; // t.o. detected
if (rc = put dfrm hs(send size, fl txdata frm, is end))
// send user data
return rc; // error detected
if (hs_busy to (tWT7 MAX))
return FLC_HSTO ERR; // t.o. detected
rc = fl hs getstatus(); // get status frame
switch(rc) {
case FLC_NO ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
if (f1_st2 != FLST ACK) { // ST2 = ACK ?
rc = decode status(fl_st2); // No
return rc; // case [D]
}
if (is_end) // send all user data ?
break; // yes
}
return FLC_NO ERR; // case [A]
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7. 11 Block Blank Checkld [0 O [J

7.11.1 ODO0OO0OO0O0OO0OO
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10 00000Block Blank CheckD OO OO OOOOOOOOOOOOOOO

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

/* */
/* Block blank check command (CSI-HS) */
/* */
/‘k*****‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k***‘k*‘k*‘k*‘k*‘k*‘k*‘k*********************/
/* [1] ulé6 sblk ... start block number */
/* [1] ul6 eblk ... end block number */
/* [r] ulé6 ... error code */
/‘k*‘k***‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k***‘k*‘k*‘k***‘k*************************/
ulé fl hs blk blank chk(ul6 sblk, ul6 eblk)
{

ulé6 rc;

u32 wt8 max;

u32 top, bottom;

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

bottom = get bottom addr (eblk); // get end address of end block

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

wt8 max = make wt8 max(sblk, eblk); // get tWT8 (Max)

if (hs_busy to(tCOM MAX))

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

if (rc = put_cmd hs(FL_COM BLOCK BLANK CHK, 7, fl cmd prm))

// send "Block Blank Check"

return rc; // case [C]

if (hs _busy to(wt8 max))

return FLC HSTO ERR; // t.o. detected :case [C]
rc = fl1 hs getstatus(); // get status frame
// switch(rc) {
// case FLC_NO ERR: return rc; break; // case [A]
// case FLC HSTO ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]

/7

return rc;

command
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7.12.1 OD0OO0OOOOO
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7.12.

5 uooooooobo

Silicon Signature0 0 00000000000 OOOOODOO

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

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

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

ul6

{

fl hs getsig(u8 *sig)

ulé rc;
if (hs_busy to(tCOM MAX))
return FLC HSTO ERR;

if (rc =

return rc;
if (hs_busy to(tWT1ll MAX))

return FLC HSTO_ERR;

rc = fl hs getstatus();
switch(rc) {

case FLC_NO_ERR:
// case FLC HSTO ERR: return
default: return
}
if (hs_busy to(tFD2 MAX))
return FLC HSTO ERR;
rc = get dfrm hs(fl rxdata frm);

switch (rc) {

case FLC NO _ERR:
// case FLC HSTO_ERR: return
default: return

memcpy (sig, fl rxdata frm+OFS STA PLD,

return rc;

put cmd hs (FL _COM GET SIGNATURE,

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

1, f1 cmd prm))

// send"Silicon Signature" command

// error detected :case [C]
// t.o. detected :case [C]
// get status frame

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

// get signature data

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

fl rxdata frm[OFS LEN]);
// copy Signature data

// case [A]
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VersionGetD O OO OOOOOOOOOOOOOOOO

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

/* */
/* Get device/firmware version command (CSI-HS) */
/* */
/****************************************************************/
/* [1i] u8 *buf pointer to version date save area */
/* [r] ulé6 error code */

/****************************************************************/
ulé fl hs getver (u8 *buf)

{

ulé rc;

if (hs_busy to(tCOM MAX))

return FLC_HSTO ERR; // t.o. detected :case

if (rc = put cmd hs(FL COM GET VERSION, 1, fl cmd prm))

[C]

// send "Version Get" command

return rc; // error detected :case [C]
if (hs_busy to(tWT1l2 MAX))
return FLC HSTO ERR; // t.o. detected :case [C]

rc // get status frame

fl hs getstatus();
switch (rc) {

case FLC_NO ERR: break; // continue
// case FLC HSTO ERR: return rc; break; // case [C]

default: return rc; break; // case [B]
}
if (hs_busy to(tFD2 MAX))

return FLC HSTO ERR; // t.o. detected :case [C]
rc = get dfrm hs(fl rxdata frm); // get signature data
switch (rc) {

case FLC_NO ERR: break; // continue
// case FLC HSTO_ERR: return rc; break; // case [C]

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

}

memcpy (buf, fl rxdata frm+OFS STA PLD, DFV_LEN);// copy version data

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

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

ulé rc;

u32 fdl max;

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

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

set range prm(fl cmd prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
fdl max = get fdl max(get block num(top, bottom)); // get tFD1 (Max)

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

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

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

if (rc=put_cmd hs(FL _COM GET CHECK SUM, 7, f1 cmd prm))// send "Checksum" command
return rc; // error detected :case [C]

if (hs_busy to(tWTl6 MAX))

return FLC HSTO ERR; // t.o. detected :case [C]
rc = fl1 hs getstatus(); // get status frame
switch (rc) {

case FLC_NO ERR: break; // continue
// case FLC HSTO_ERR: return rc; break; // case [C]

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

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

/* get data frame (Checksum data) *x/

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

if (hs_busy to(fdl max))
return FLC_HSTO ERR; // t.o. detected :case [C]

rc = get dfrm hs(fl rxdata frm); // get sum data

switch(rc) {

case FLC NO_ERR: break; // continue
// case FLC_HSTO ERR: return rc; break; // case [C]
default: return rc; break; // case [D]
}
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*sum = (fl rxdata frm[OFS STA PLD] << 8) + fl rxdata frm[OFS STA PLD+1];
// set SUM data
return rc; // case [A]
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/****************************************************************/

/* */
/* Set security flag command (CSI-HS) */
/* */
/****************************************************************/
/* [1i] u8 scf ... Security flag data */
/* [r] ulé6 ... error code */
/****************************************************************/
ulo6 fl hs setscf(u8 scf, u8 bot, u32 vect)

{

ul6 rc;

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

/* set params */
/********************************************************/
fl cmd prm[0] = 0x00; // "BLK" (must be 0x00)
fl cmd prm[1] = 0x00; // "PAG" (must be 0x00)

fl txdata frm[0] = scf|= 0b11100000; // "FLG" (bit 7,6,5 must be

fl txdata frm[1l] = bot; // "BOT"

fl txdata frm[2] (u8) (vect >> 16); // "ADH"
fl txdata frm[3] (u8) (vect >> 8); // "ADM"
fl txdata frm[4] = (u8) vect; // "ADL"

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

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

if (hs_busy to(tCOM MAX))

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

if (rc = put cmd hs(FL COM SET SECURITY, 3, fl cmd prm))

111)

// send "Security Set" command

return rc; // error detected :case [C]
if (hs _busy to(tWT13 MAX))

return FLC_HSTO ERR; // t.o. detected :case [C]
rc = fl1 hs getstatus(); // get status frame
switch (rc) {

case FLC_NO ERR: break; // continue
// case FLC_HSTO ERR: return rc; break; // case [C]

default: return rc; break; // case [B]
}
/************************************************/
/* send data frame (security setting data) */
/************************************************/
if (hs_busy to(tFD3 MAX))

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

if (rc = put_dfrm hs(5, fl txdata frm, true)) // send securithi setting data

return rc; // error detected :case [C]
if (hs _busy to(tWT1l4 MAX))

return FLC_HSTO ERR; // t.o. detected :case [C]
rc = fl1 hs getstatus(); // get status frame
switch (rc) {

case FLC NO_ERR: break; // continue
// case FLC_HSTO ERR: return rc; break; // case [C]

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

/* Check internally verify

*/

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

if (hs_busy to(tWT1l5 MAX))
return

rc = f1 hs getstatus();

switch (rc) {
case FLC NO ERR:
case FLC_HSTO_ERR:
default:

}

return rc;

FLC_HSTO ERR;

return
return
return

// t.o. detected

// get status frame again

rc; break; // case [A]
rc; break; // case [C]
rc; break; // case [B]
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7.16 Readll 0 OO
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7.16.2 0OOOOODO
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7.16.3 0OOOOODO
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7.16.4 DOO0OOOOO
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7.16.5 DOO0OOOOODO

ReadDDDOOODOOODOOODODOOODO

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

/* */
/* Read command */
/* */
/****************************************************************/
ulé fl hs read(u32 top, u32 bottom)
{

ulé6 rc;

u32 read head;

ul6 len;

us8 hooter;

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

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

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

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

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

if (hs_busy to(tCOM MAX))
return FLC_HSTO_ERR; // t.o. detected :case [C]

if (rc = put cmd hs(FL COM READ, 7, fl cmd prm))
return rc;

if (hs_busy to(tWT1l7 MAX))

return FLC HSTO ERR; // t.o. detected :case [C]
rc = fl1 hs getstatus(); // get status frame
switch(rc) {

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

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

}

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

/* receive user data */
/************************************************/

read head = top;
while (1) {

if (hs_busy to(tWT1l8 MAX))
return FLC HSTO ERR; // t.o. detected :case [C]

rc = get dfrm hs(fl rxdata frm);// get ROM data from FLASH
switch(rc) {

case FLC_NO ERR: break; // continue

case FLC_HSTO ERR: return rc;break;// case [C]
// case FLC_RX DFSUM ERR:

default: // case [D]

if (hs_busy to(tWT1l9 MAX))
return FLC_HSTO ERR;// t.o. detected

put sfrm hs (FLST NACK) ;

/ send status (NACK) frame
return rc;
break;
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}
if (hs_busy to (tWT19 MAX))
return FLC _HSTO ERR; // t.o. detected

put_sfrm hs (FLST ACK) ; // send status (ACK) frame

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

/* save ROM data */

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

if ((len = fl rxdata frm[OFS LEN]) == 0) // get length
len = 256;

memcpy (read buf+read head, fl rxdata frm+2, len);
// save to external RAM

read head += len;

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

/* end check */

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

hooter = fl rxdata frm[len + 3];

if (hooter == FL_ETB) // end frame ?
continue; // no

break; // yes

}

return FLC NO ERR;
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8.4 StatusO 00O 0O
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8.4.2 OOOOODO
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8.4.4 JUDOUOODODO
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8.4.5 UD0DOUOOODOODODO

StatusDOOOOOOOOOOOOOOOOOOO

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

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

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

static ul6 fl csi getstatus(u32 limit)
{

ulé rc;

start flto(limit);

while (1) {

put cmd csi(FL COM GET STA, 1, f1 cmd prm); // send "Status" command frame
fl wait (tSF); // wait

rc = get sfrm csi(fl rxdata frm); // get status frame

switch (rc) {

case FLC BUSY:
if (check flto()) // time out ?
return FLC DFTO _ERR; // Yes, time-out // case [C]
continue; // No, retry
default: // checksum error

return rc;

case FLC NO_ERR: // no error
break;
}
if (f1 stl == FLST BUSY) { // ST1 = BUSY
if (check flto()) // time out ?
return FLC DFTO ERR; // Yes, time-out // case [C]
continue; // No, retry

if (f1_rxdata frm[OFS_LEN] ==26& fl stl==FLST ACK&& fl st2==FLST BUSY) {

if (check flto()) // time out ?
return FLC_DFTO_ERR; // Yes, time-out // case [C]
continue;
}
break; // ACK or other error (but BUSY)
}
rc = decode status (fl _stl); // decode status to return code
// switch(rc) {
//
// case FLC_NO ERR: return rc; break; // case [A]
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// default: return rc; break; // case [B]
// 0}

return rc;
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8.5 Reset 00O
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8.5.4 JUOOOODODOO
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8.5.5 U0ODOOOODOOOO

ResetU OO O0OO0OO0DOOOOOODOOODDOO

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

/* */
/* Reset command (CSI) */
/* */

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

/* [r] ulé error code */
/****************************************************************/

ul6 fl csi reset (void)
{

ul6 rc;

u32 retry;

for (retry = 0; retry < tRS; retry++) {
fl wait (tCOM) ;
put cmd csi(FL COM RESET, 1, f1 cmd prm);

f1l wait (tWTO);

// wait before sending command frame

// send "Reset" command frame

rc = fl csi getstatus (tWTO MAX); // get status
if (rc == FLC_DFTO ERR) // timeout error ?
break; // yes // case [C]
if (rc == FLC_ACK) // Ack 2
break; // yes // case [A]
//continue; // case [B] (if exit from loop)

}
// switch(rc) {

//

// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 0}

return rc;
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8.6.5 UDODOUOOODOODODO

Oscillating FrequencyOl DO 0000000000 O0OOCOOODOO

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

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

{

ulé rc;

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

fl cmd prm[0
fl cmd prm[1

1
1
fl cmd prm[2]
1

fl cmd prm[3

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

put cmd csi(FL COM SET OSC FREQ, 5, fl cmd prm);
// send "Oscilation Frequency Set" command

fl wait (tWT9);

rc = fl1 csi getstatus (tWT9 MAX); // get status frame
// switch(rc) {
//
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
// )

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

/* */
/* Erase all (chip) command (CSI) */
/* */
/****************************************************************/
/* [r] ulé ... error code */
/****************************************************************/
ulo fl csi erase all(void)
{
ulé rc;
f1 wait (tCOM) ; // wait before sending command frame

put _cmd csi(FL COM ERASE CHIP, 1, fl cmd prm); // send "Chip Erase" command
fl wait (tWT1);
rc = fl csi getstatus (tWT1 MAX); // get status frame

// switch(rc) {

//

// case FLC NO ERR: return rc; break; // case [A]
// case FLC DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 )

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

/* */
/* Erase block command (CSI) */
/* */
/****************************************************************/
/* [1] ulé6 sblk ... start block number */
/* [1] ulé6 eblk ... end block number */
/* [r] ulé ... error code */
/****************************************************************/
ul6 fl csi erase blk(ulé sblk, ul6 eblk)
{

ul6 rc;

u32 wt2, wt2 max;

u32 top, bottom;

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

bottom = get bottom addr (eblk); // get end address of end block

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

wt2 = make wt2(sblk, eblk); // get tWT2 (Min)
wt2 max = make wt2 max (sblk, eblk); // get tWT2 (Max)
f1 wait (tCOM) ; // wait before sending command frame

put cmd csi(FL COM ERASE BLOCK, 7, fl cmd prm); // send "Block Erase" command

fl wait (wt2);

rc = fl csi getstatus(wt2 max); // get status frame
// switch(rc) {
//
// case FLC_NO_ERR: return rc; break; // case
// case FLC_DFTO ERR: return rc; break; // case
// default: return rc; break; // case
// 0}

return rc;

[A]
[C]
[B]
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/****************************************************************/

/* */
/* Write command (CSI) */
/* */
/****************************************************************/
/* [i] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [r] ulé ... error code */
/****************************************************************/
ulo6 fl csi write(u32 top, u32 bottom)
{

ulé6 rc;

u32 send head, send size;

bool is_end;

u32 wt5, wtd max;

// set params

set_range prm(fl_cmd prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
wt5 = make wt5(get block num(top, bottom));

wt5 max = make wt5 max(get block num(top, bottom));

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

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

fl wait (tCOM);
put _cmd csi(FL COM WRITE, 7, fl1 cmd prm); // send "Programming" command
fl wait (EWT3);

rc = fl csi getstatus (tWT3 MAX); // get status frame
switch (rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

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

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

send head = top;

while (1) {
if ((bottom - send head) > 256) { // rest size > 256 ?
is _end = false; // yes, not end frame
send size = 256; // transmit size = 256 byte
}
elsef

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

memcpy (f1 txdata frm, rom buf+send head, send size);

R0O1AN0930JJ0200 Rev.2.00 Page 216 of 272

2011.12.28 RRENESAS



V850ES/SG3, VB50ES/SJ30 0000000 0OD

ooooboooboobobboobooobooboooo

// set data frame payload

send head += send size;

f1 wait (tFD3);
put dfrm csi(send size,

fl wait (tWT4);

rc fl csi getstatus (tWT4 MAX);

{

switch (rc)

f1 txdata frm,

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

// wait

// get status frame

case FLC _NO ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
if (f1_st2 != FLST ACK) { // ST2 = ACK ?
rc = decode_status(fl st2); // No
return rc; // case [D]
}
if (is_end) // send all user data ?
break; // yes
//continue;
}
/‘k‘k*‘k*‘k‘k‘k‘k‘k‘k‘k‘k‘k*********‘k*‘k**********************/
/* Check internally verify */
/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k**************************************/
f1l wait(wtb); // wait
rc = fl csi getstatus (wt5 max); // get status frame
// switch(rc) {
// case FLC_NO ERR: return rc; break; // case [A]
// case FLC_ DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [E]
// 0}
return rc;
}
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/****************************************************************/

/* */
/* Verify command (CST) */
/* */
/****************************************************************/
/* [1] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [r] ulé ... error code */
/****************************************************************/
ulo fl csi verify(u32 top, u32 bottom, u8 *buf)
{

ulé6 rc;

u32 send head, send size;

bool is_end;

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

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

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

f1 wait (tCoM) ;

put _cmd csi(FL_COM VERIFY, 7, fl cmd prm); // send "Verify" command
fl wait (tWT6) ;

rc = fl csi getstatus (tWT6 MAX); // get status frame
switch (rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

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

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

send head = top;

while (1) {
if ((bottom - send head) > 256){ // rest size > 256 ?
is end = false; // yes, not end frame
send size = 256; // transmit size = 256 byte
}
elsef

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

memcpy (f1 txdata frm, buf+send head, send size);
// set data frame payload
send_head += send size;
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f1 wait (tFD3); // wait before sending data frame

put dfrm csi(send size, fl txdata frm, is end); // send data frame

f1 wait (tWT7); // wait

rc = fl csi getstatus (tWT7 MAX); // get status frame

switch(rc) |
case FLC_NO ERR: break; // continue

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

}

if (f1 st2 != FLST ACK) { // ST2 = ACK ?
rc = decode status(fl st2); // No
return rc; // case [D]

}

if (is_end) // send all user data ?
break; // yes

//continue;

}
return FLC_NO ERR; // case [A]
}
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/****************************************************************/

/* */
/* Block blank check command (CSI) */
/* */
/****************************************************************/
/* [1] ulé6 sblk ... start block number */
/* [1] ulé6 eblk ... end block number */
/* [r] ulé6 ... error code */
/****************************************************************/
ulo6 fl csi blk blank chk(ul6 sblk, ul6 eblk)
{

ul6 rc;

u32 wt8, wt8 max;

u32 top, bottom;

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

bottom = get bottom addr (eblk); // get end address of end block

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

wt8 = make wt8(sblk, eblk); // get tWT8 (Min)
wt8 max = make wt8 max(sblk, eblk); // get tWT8 (Max)
f1l wait (tCOM) ; // wait before sending command frame

put cmd csi(FL _COM BLOCK BLANK CHK, 7, fl cmd prm);

// send "Block Blank Check" command

fl wait (wt8);

rc = fl csi getstatus(wt8 max); // get status frame
// switch(rc) {
//
// case FLC_NO_ERR: return rc; break; // case
// case FLC_DFTO_ERR: return rc; break; // case
// default: return rc; break; // case
// 0}

return rc;

[A]
[C]
[B]
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5 uooooooobo
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/****************************************************************/

/*
/*
/*

Get silicon signature command (CSI)

*/
*/
*/

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

/*
/*

[1] u8 *sig

[r] ule error code

pointer to signature save area

*/
*/

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

ulo

{

fl csi getsig(u8 *siq)
ulé6 rc;

£1 wait (tCOM) ;

put _cmd csi(FL COM GET_ SIGNATURE, 1,
fl wait (tWT11);
rc = fl csi getstatus (tWT1ll MAX);
switch (rc) {
case FLC NO ERR:
// case FLC_DFTO ERR: return
default: return

fl wait (tFD2 SIG);
rc = get dfrm csi(fl rxdata frm);
if (rc){

return rc;
}

memcpy (sig, fl rxdata frm+OFS STA PLD,

return rc;

// wait before sending command frame

fl_cmd_prm);

// send "Silicon Signature" command

// get status frame

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

// wait before getting data frame

// get data frame (signature data)
// if no error,
// case [D]
fl rxdata frm[OFS LEN]);
// copy Signature data

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

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

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

ulo

{

fl csi getver (u8 *buf)

ulé rc;

£1 wait (tCOM) ;

// wait before sending command frame

put cmd csi(FL COM GET VERSION, 1, fl cmd prm); // send "Version Get" command

fl wait (tWT12);

rc = fl csi getstatus (tWT12 MAX);
switch (rc) {

case FLC NO ERR:
// case FLC_DFTO ERR: return
default: return

fl wait (tFD2 VG);
rc = get dfrm csi(fl rxdata frm);

if (rc){

return rc;
}
memcpy (buf, fl rxdata frm+OFS STA PLD,

return rc;

// get status frame

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

// wait before getting data frame
// get version data

// if no error,
// case [D]
DFV_LEN);// copy version data

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

/* */
/* Get checksum command (CSI) */
/* */
/****************************************************************/
/* [1] ulé *sum ... pointer to checksum save area */
/* [1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé ... error code */
/**‘k*‘k*‘k*********************************************************/
ulo6 fl csi getsum(ul6 *sum, u32 top, u32 bottom)
{

ulé rc;

u32 fdil;

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

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

// set params
set _range prm(fl cmd prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
fdl = get fdl(get block num(top, bottom)); // get tFD1 (Min)

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

/* send command */
/************************************************/
fl wait (tCOM) ; // wait before sending command frame

put_cmd csi(FL _COM GET CHECK SUM, 7, fl cmd prm);// send "Checksum" command

fl wait (EWT16);

rc = fl csi getstatus (tWT16 MAX); // get status frame
switch (rc) |
case FLC_NO ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

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

/* get data frame (Checksum data) */

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

fl wait (fdl);

rc = get dfrm csi(fl rxdata frm); // get data frame (version data)
if (rc){ // if error,
return rc; // case [D]

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

/* */
/* Set security flag command (CSI) */
/* */
/****************************************************************/
/* [i] u8 scf ... Security flag data */
/* [r] ulé6 ... error code */
/****************************************************************/
ulo6 fl csi setscf(u8 scf, u8 bot, u32 vect)

{

ul6 rc;

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

/* set params */
/********************************************************/
fl cmd prm[0] = 0x00; // "BLK" (must be 0x00)
fl cmd prm[1] = 0x00; // "PAG" (must be 0x00)

fl txdata frm[0] = scf|= 0b11100000; // "FLG" (bit 7,6,5 must be 'l")

fl txdata frm[1l] = bot; // "BOT"
fl txdata frm[2] = (u8) (vect >> 16); // "ADH"
fl txdata frm[3] = (u8) (vect >> 8); // "ADM"
fl txdata frm[4] = (u8) vect; // "ADL"

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

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

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

put cmd csi(FL COM SET SECURITY, 3, fl cmd prm);// send "Security Set" command

£l wait (tWT13); // wait
rc = fl csi getstatus (tWT13 MAX) ; // get status frame
switch (rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

/************************************************/
/* send data frame (security setting data) */
/************************************************/
fl wait (tFD3); // wait before getting data frame

put dfrm csi(5, fl txdata frm, true); // send data frame (Security data)

£f1 wait (tWT14);

rc = fl1 csi getstatus (tWT1l4 MAX); // get status frame
switch (rc) {
case FLC_NO ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]
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//
//
//
//
//
//

default: return

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

/* Check internally verify

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

fl wait (EWT15);

rc = fl csi getstatus (tWT15 MAX);
switch (rc) {
case FLC_NO_ERR: return
case FLC DFTO_ERR: return
default: return

}

return rc;

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

// get status frame

rc; break; // case [A]

rc; break; // case [C]

rc; break; // case [B]
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8.16.5 UDODOOODOODODO

ReadDDDOOODOOODOOODODOOODO

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

/* */
/* Read command (CSI) */
/* */
/****************************************************************/
/* [i] u32 top ... start address */
/* [i] u32 bottom ... end address */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé fl csi read(u32 top, u32 bottom)
{

ul6 rc;

u32 read head;

ul6 len;

us8 hooter;

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

/* set params */
/*****************************‘k***‘k*****‘k***‘k****/

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

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

/* send command & check status */
/***********************‘k************************/

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

put_cmd csi(FL_COM READ, 7, fl cmd prm);// send "Read" command

f1 wait (tWT17); // wait
rc = fl csi _getstatus (tWT1l7_MAX); // get status frame
switch(rc) {
case FLC NO_ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

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

/* receive user data */
/*‘k*‘k*‘k*‘k*‘k*‘k************************************/

read head = top;

while (1) {
fl wait (tWT18);

rc = get dfrm csi(fl rxdata frm); // get ROM data from FLASH
switch (rc) {

case FLC_NO ERR: break; // continue
// case FLC RX DFSUM ERR:

default: // case [D]

fl wait (EWT19);

put sfrm csi (FLST NACK);// send status(NACK) frame
return rc;

break;
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fl wait (EWT19);
put_sfrm csi (FLST_ ACK); // send status (ACK) frame

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

/* save ROM data */

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

if ((len = fl rxdata frm[OFS LEN]) == 0) // get length
len = 256;

memcpy (read buf+read head, fl rxdata frm+2, len);
// save to external RAM

read head += len;

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

/* end check */

/*********k******k*********************************/

hooter = fl rxdata frm[len + 3];

if (hooter == FL_ETB) // end frame ?
continue; // no

break; // yes

return FLC NO_ERR;
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0 Ta= 0400 085 °CO Vop = EVop = AVRero = AVReF1, Vss = EVss = AVss =0V, CL =50 pFO

] O oo 0o o MIN. TYP. MAX.
Voot —FLMDO1t tor 1ms
FLMDOt —RESET1t ter 2ms
Count start time from RESET 1t - trp 800 us
FLMDO”'
Count finish time from RESETt - trPE 10 ms
FLMDO"'
FLMDO counter high level width/low tew 10 us 100 s
level width
Wiait for Reset command tre CSI, CSIOHS 0.3s
Wait for low level data1 tr1 UART 03s
Wait for low level data2 t12 UART 30000/fxx
Wiait for Reset command tec UART 30000/fxx
Low level data1 width tL1 UART 02
Low level data2 width t2 UART 02
FLMDO counter rise time tr 1us
FLMDO counter fall time tr 1us
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twrs CSI, CSIOHS | 4249/fxx0 38 s O 259154/fxx 5099/fxx[] 46 usO O 310985/fxx
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Oscillating twre CSI, CSIOHS 10645/fxx
Frequency Set UART 01
Baud rate set twr1o UART 2984/fxx
Silicon Signature twr11 CSI, CSIOHS 515/fxx
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