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1.5.5 Ooooogoooog

gbooboboooboobooboobobobo

Y dalaiaiaialaiaiaialaiaiaiaiaiaiabaiade /
/* */
/* connect to Flash device */
/* */
Y falalaiaialaisiaiaiasiaiaiaisiaiaiaiaiaialaiaiaiaiaiaiaiaiaiatabaiaiale /
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 (FL_if){
default:
case FLIF_UART: pulse
case FLIF_CSI: pulse

PULSE_UART; break;
UseCSIB3 ? PULSE_CSIB3 : PULSE_CSI; break;

case FLIF_CSI_HS:pulse = UseCSIB3 ? PULSE_CSIB3HS:PULSE_CSIHS;
break;
}
pFL_RES = low; // RESET/FLMDO = low
pmFL_FLMDO = PM_OUT; // FLMDO = Low output //[v1.01]
pFL_FLMDO = low;
pmFL_FLMD1 = PM_OUT; // FLMD1 = Low output//[v1.01]
pFL_FLMD1 = low;
FL_VDD_HIQ; // VDD = high
fl_wait(tDP); // wait
pFL_FLMDO = hi; // FLMDO = high
fl_wait(tPR); // wait
pFL_RES = hi; // RESET = high
start_flto(tRC); // start "tRC" wait timer
fl_wait((tRP+tRPE)/2); // wait
if (FI_if == FLIF_UART){
init_fl_vart(); // Initialize UART h.w_.(for Flash device
control)
UARTEO = true;
SRIFO = false;
SRMKO = false;
}
else{
init_fl_csi(Q; // Initialize CSI h.w.
}

for (n = 0; n < pulse; n++){// pulse output
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pFL_FLMDO = low;
fl_wait(tPW);
pFL_FLMDO = hi;
fl_wait(tPW);

}
while(Icheck_flto()) // timeout tRC ?
; // no
// start RESET command proc.
}
R0O1AN0931JJ0300 Rev.3.00 r-z Page 20 of 260
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3.1.1 [ U
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3.2 Resetl OO0

3.2.1 [ U
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3.22 UbbOOoO0oboooboboobuodobooon
Reset0 0000000000000 OO30300000000000000000000000304000
oooooo

0303 Reset0 000000000 O0O0OOONOOVE50ES/Ix30 O

SOH LEN COM SUM ETX

01H 01H 00H (Reset) Checksum 03H

0304 ResetDO0O00DO0OOOODOOOODOCOOOODOVSS0ESIx3DODOOOOODODO
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02H 1 ST1 Checksum 03H

g0 ST1 O0OOooOoobd
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OUARTOOOOOODOODO4.4 ResetUOOO0OO0OOO0ODODOO
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g3oopoOoyoocsidoobooonoonoge.5 ResetUOOOODOOOODOO
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3.3 Baud Rate Setl] I 0 [J

3.3.1 [ U
UARTOOOOOOOO0O000000000000009600 bpsd O
Baud Rate Set0 0 0 0 0000000000000 0O0O0O0O0O0O0O0O0O0O0O0OReset000O0O0O0OOO
ooobooooo
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UARTOOOOOOOBaudRate Set0 D00 O0O0O0D0OOOOVES0ES/Ix30 DO DOOOO

3.3.2 UbbOogobouooboboobuooboooon
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06000000000

0305 BaudRateSetDOOOOOOOOOOOOOODODOVS50ES/IX3ODO

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

o0 DO1 ObOoboooobono

D01 [ 03H 04H 05H 06H 07H 08H 09H 0AH OBH
R—-L—Fk
(bps)
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3.4 Oscillating Frequency Setl] O 0 O

3.4.1 [ U
V850ES/Ix30 00 0000O0O0O0O0O0O0O0OD0OODO
O000V850ES/Ix30X1O OO ODOoOUO0OoOo0oooooooooooooooo

V850ES/Ix30 0 0000000000 0ODO0ODODO0OODOOoOo CcpPUODOOODODODODOODODO
ooo

O00D00O0O0Oscillating Frequency Set0 D000 O0O0O0OOO0OO0ODOOOO0ODOOOOOOOOODOOOO
gbooooogooo

3.4.2 JU0DO0bOoOOooooooobobooboboogo

Oscillating Frequency Set0 00000000000 OCO0O30700000000000000000O0OO
gboobos3gosgbooooooon

0307 Oscillating Frequency Set0 0000000000 OOODOODOV850ES/Ix30 O

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

00 DO1-D04 000000 =0D01x 0.10D02x 0.010 DO3x 0.0010 x 10°** 000 O kHzD
gobooO0ogobi10kHzOO100MHzZOODOOOOOOODOOODOOOODOO
gboboboooooboooboon
DO1-Do3 b dbOoooBCDOODOM4OOOOOOOOgn

oboo OeMHzODOO

D01 = 06H
D02 = O0H
D03 = 00H
D04 = 04H

00000 =01 x 6 x 10*= 6000 kHz = 6 MHz

ooo o0i1omMHzOOO

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

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

0308 Oscillating Frequency Set0 OO0 0000000 OCOOOOOOODOVES0ESIx30ODODOOOODOO

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

ugb ST1 goOoboobooboo
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g00O0O000ODOOoOOOoOoDbvsesoES 30D OOooooooooooobooooooooobooooooo
gbobooboooboobooboboboboooooo

OUARTOOOOOODOODOA4.6 Oscillating Frequency Set0 00000000 O0OdOOd
d03000000Vo 00DoOoooogooecsIoHsO0ooopDoOdnons. 6 Oscillating Frequency SetD 00
gooooooood

g3000ognoyogcsiIoonoonoonoOonoode.6 Oscilating Frequency Set0 000000000 OOO
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3.5 ChipErase 00O

3.5.1 [ U

gbooooboboobobobooooooobobobobooobobobobobooobobobOoboon
000000000000 000O00DOO00DOO00O0O00ODOOOChp Erase0 000000 OOOOOO
OOODOCODOOO0OO00D03.13 SecuritySetD 0000000

3.5.2 OJ00000O00obO0bOobobobaonbog
ChipErase0 000000000000000309000000000000000000000000O30
000000000

0309 ChipEraseD OO O0OOO0OO0ODOOODOOOOVE50ES/Ix3OO

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

03010 ChipErase0 00 000D0ODOO0DOOOOODOOOOVES0ESIx3DOODOOOODOO

STX LEN Data SUM ETX

02H 01H ST1 Checksum 03H

g0 ST1 OO0OOooOoodb

000000ooooooooovesoESIx30 O Oooo0oo0o0O0O0000ooooooooooooooo
gboboboooboooboobobobobooooog

OUARTOOODOOOODOO4.7 ChipEraseD0000OO0OOO0ODOOOODO

g3a0opoooOoyo ooooooobooocesioHsOoooooDpOongs. 7 Chip EraseD0000OD0OO0OO
goo

O300ooooyooesinooooonononone.7 ChipEraseD 00000 0OOOOOOO

RO1AN0931JJ0300 Rev.3.00

2011.12.15 :{ENESAS

Page 32 of 260



V850ES/Ix3 ¥/ Aa> +tA—3 REYr- VUL FYT w4030 bO—F
AR A A s ]

3.6 Block Erasell O [0 [

3.6.1 [ U

gbobobooobooboobooboboboboooooban

0000000000000 0000O000DO000DO0O000D0O000D0D00OS3.13 SecuritySet 0O O
gooo

3.6.2 OJ00O00OO0O0OO0OOOOOOOOOOOnOOd
Block Erase0 0 0000000000000 030110000000000000000000000030
12000000000

03011 BlockEraseO O OOOODOOOODOOOOODDOVE50ES/Ix300O

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

00 SAH-SAL O00000O0OODOO0ODOODOOOODObDObOObDObOOOn

SAH O0000O0OOHghODOOO23- 000160

SAM OO000oOOO0OOMiddleD O O0O15- 00080

SAL gbobobobOLowdOOOO7-00000O

EAH-EAL 0000000000000 O0O0O0O0OO0bObOObOnOg
EAH O0000O0OOHghODOOO23- 000160

EAM OO0O0D0OOOOMiddleDOO0O15- 00080

EAL gbobobobOLowbOOOoO7-00000O

03012 BlockEraseOOOOOOOOOOOODOODODOODODOVSS0ES 3D ODOOOOOODO

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

g0 ST1 O00OOobOobooo

g00OoO0oOoooOOoOoOoOooDbvsesoES/ 30O OoOoOooooooooooooooooooobooooooo
gbobooooboobobobobobooooobog

OUARTOOOODOOODODOA4.8 BlockEraseOOOOOOODOOOODOO

g3qooobpgvo 00oooboOoooobocesioHsOOOboOoonoOonDOs.8 BlockEraseO O OOOOOOODO
goo

g3oopooOoyoocsiooobooononoOoOge.8 BlockEraseOODOOOOODOOOODDO
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3.7 Programming OO O O

3.7.1 [ U
gbooooboboobobobooooooobobobobooobobobobobooobobobOoboon
gobobooooooobooboboboboooooooobDobobobobooboboooobDOoDbo
goobooboooooooooboooboobobooboobooooboboboboooooo
0000000000000 bOO0O0ODDbOOsSTIigoSsST2000000ACKOOODODOVE50ES/ 300000
bobobooboobobobobooboomoboboboboooobooogbstatusDOoooonDOg
gbobobooobooo

3.7.2 UbbOOo0oboooboboobuodoboooon
ProgrammingD0 0 000 000000000003013000000000000000000000003
014000000000

03013 ProgrammingD 0000000 OCOO0OOOOODV850ES/Ix30 O

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

ob SAH-sSALOOOOOO0OOO0OO0OO0O0
EAH-EAL 0OO0OO0OO0O0O0OO0O0O0OO

03014 ProgrammingDd OO0 OO0OOOOOOOOOOOODOVES0ESIXx3DOOOOOOOO

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

OO0 STi(e) DOOOOOODO

3.7.3 0000000 0000bOO0bOoban
000000000000000000000301500000000000000000000003016
0o0000o0oo

03015 0000000000000 0000000000V850ES/Ix300

STX LEN Data SUM ETX/ETB
00H-FFH

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

OO0 wrtebata 0000000000 OOOO

03016 OO0OOOOOODOOODOOOODODOOOODOVSSES 30O DOOoOooogd

STX LEN Data SUM ETX
02H 02H ST1(b) | ST2(b) | Checksum 03H
g0 STi(b) O0o0o0oooooo

ST2(b) OOOOOOO
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3.7.4 00000000 0O0O0OO0OO0bOObOn
00000000000000000000003017000000000

03017 ODOOOOOOOOOOOOOOOOODOOOVeS0ESIx30O0O0O0O0O0000

STX LEN Data SUM ETX

02H 01H ST1(c) Checksum 03H

OO0 STi(c) DOOODOOOODOO

g00OOo0oOoooOOoOoOoOooDbvsesoES/ 30D OOoOoooooooooooooooooooobooooooo
gbobooooboobobobobobooooobog

OUARTOOODODOOODODO4.9 ProgrammingDOOO00O0OOOOOOOO

g30opDOooovo oooooooogocesionsoooononooogs. 9 ProgrammingDOOOD0OOODO
gooo

g3oopogoyooecsigooooonoonoge.9 ProgrammingD OO OOOO0ODOOOODOO
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3.8 Verifyo O

3.8.1 [ U

00000o00o0o0oooooooooooooooooooooOooOoovesoES 30O OoOoooon
gbobooooooboboboooooooooboobobo

gooooobooboboboooooboobobobDoooobobobobDobooobobobDoDOon
obooboooo

3.8.2 JUbObOOOO0OoOoooobbobbOoOoo

VerifyDOOOOOOOOOOOOOOO3018000000000O000000O0OOOOOO0Os0190
ooobooooo

03018 VverfyDOOOOOODOOOOODODOOODOV850ES/Ix30 O

SOH LEN COM ooooon SUM ETX
13H

01H 07H ) SAH | SAM SAL EAH | EAM EAL | Checksum 03H
(Verify)

o0 SAH-SAL 000000000000
EAH-EAL 0000O00O0D0ODODO

03019 VerfyDOOOOOOOO0O0O0O0O0O0O0O0O0O00O0VES0ESAx30 00000000

STX LEN Data SUM ETX

02H 01H ST1(a) Checksum 03H

00 STi(e) 000000000
3.8.3 0000000 0OO0OOOODbOODbOOn

goboooobobooobobooobooobbooospz20oooooooobooooobooobobooOsy
21000000000

03020 ODOO0ODOO0ODOOOOODOOO0ODOOODOOOOODDOVE50ES/IX30O

STX LEN Data SUM ETX/ETB
00H-FFH

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

OO0 Verfybata 00000000 OOOOOOOOCOO
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03021 OO0O0O0O0OOOODOOODOOOOODOOOODOVSS0ESIx30ODOOOO0DO0OOd

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

OO0 STib) DOODODODODO
ST2() DOOOOODODOC

0 ooboobooboboobobooboboOoobOoboboobOobobooboon
gooobooboobobOobACKODODOOOOobOOobOoooboboobooobooo
goooboboobooooboboooboboooboobooboobooboonbo
gbobobooobooboobooboboboboooooboooboobobobo

0000O000D0O0O0O0O00D0OvVesES Ix30 DO Oo0oooooooooooooooooooogooo
gboboboooboobooboboboboboooog

OUARTOOOOOOOOO4.10 VerifyDOOOOOOOOOOOO

O30gooodyo ooooooooooesioHsOOooOoooooOos. 10 VerfyDOOOOOOOOO
gao

O3000000pyooecsin0oononnonnone. 10 VerifydOOOOOOOOOO0OO
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3.9 Block Blank CheckI O O [

3.9.1 [ U
gbobobobooooooboooboobobobobooboooobooobooboboboboooboooboo

3.9.2 UbbOOooboooboboobudoboooon
Block Blank CheckD D 0000000000000 03022000000000000000000000
003023000000000

03022 BlockBlank CheckDOODODOOOO0OO0O0O0O0O0ODOODOVSE50ES/Ix30O

SOH LEN COM Data SUM ETX
32H
01H O7H SAH | SAM | SAL | EAH | EAM | EAL | Checksum O3H
(Block Blank Check)

00 SAH-SAL 0O0OO0O0O0O0O0OO0OO0O0OOOO0OO0OOO0OO0OOO0O0ODOO0ObOOOOODbOOOn

SAH O0OCOOCOOOHghOOOO23- 000160

SAM OoOooOOOMiddleDO00O0O015- 00080

SAL obobobo0OLowO OOO7- 00000

EAH-EAL 0O0O0O0O0O0O0O0O0O0DOO0OOO0OOO0O0OOO0OO0OOO0DbOObObOObOOOobOOonbOgn
EAH O0O00OO0O0OO0OHghOOODO23- 000160

EAM OO0O00OO0O0OOMiddeDOO0O15- 00080

EAL obobob0OLowh OOgo7-00OD0O00O

03023 BlockBlank CheckDOD OO OOOOOOOOOOOOOODOVES0ESIx3D OO OOOOODO

STX LEN Data SUM ETX

02H 01H ST1 Checksum 03H

o0 ST1 OD0oU0o0booooobooooboboo

g00OOo00oO0DOOoOOOoOoDbvsesoES 30D OOoOoooooooooobooooooooobooooooo
gboboooooboobooboboboboooooog

OUARTOOOOO0OO0O0O0O04.11 BlockBlank CheckD OO OOOOOOOODOO

g3goooooyo cooooooooocesiIoHsOOoooooOoooOs. 11 Block Blank CheckD OO O OO
goooooo

O3oopooOoyooecsiIooooOoonononoge. 11 BlockBlank CheckD OO ODODOOOODOOO
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3.10 Silicon Signatured [0 0 [

3.10.1 O U

gbobobobooooboooboobooboboboboboooobooobooban

0000000 0O00OovesoES/ 3000000000 0ooooo0oo0oooo0oonngao silicon
Signatured 00 0O000OCOOO0O0OOOCOODOOOOOOOOO

3.10.2 O0O0OO00OO0O0O0O0O0O0OO0bOObOObOO0Od
Silicon Signature0 000 00000000000030240000000000000000000000
03025000000000

03024 SiliconSignatureD 000000000 OOOODDOOVS50ES/Ix3O O

SOH LEN COM SUM ETX
COH
01H 01H - . Checksum 0O3H
[J Silicon Signaturel]

03025 SiliconSignatureD 000000000 DOOOO0ODOCOOOOVES0ES/Ix30OODOOOODOO

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

gb ST1 0bOobooooon

3.10.3 U0O0O0OO0obouodobobooobudoboon
00000000000000000000000003026000000000

03026 0000000000000 OO0OOOOOV8S0ES/ 3000000000

STX | LEN Data SUM ETX

02H | 20H | VEN | MET | MSC |DEC1|DEC2| INVALID DATA | SCF | BOT |RVAL|RVAM|RVAH|Checksum| O3H

0goO1. VEN gbooboooooooiod
MET gbooooooon
MSC gooooooon
DEC1 goooooooogdl
DEC2 gboooooooobog2
INVALID DATAD O O 220 00000000000
SCF gboooooooboobdanb
BOT goooooooobon
RVAL gboobooooooobooboLoooorouoooHD OO
RVAM gboobooooooobooboMOobDOobis-sgoooHO OO
RVAH gboooooobobobodHobOoo23-1e0000HO OO
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gb2 0000OO0OO0OO0OO0OO0OOOOOO0OOOBOTOOOOOLOOOOOOODODONORVAL-RVAHO
gbooboobovooooooboobobolnoobooboboboboboboooooboon

ooooo
0301 0D0000O00000O00D0O00O0
oooood g O 0O ooooooooo® oooooo
ooooog
VEN 00000000 1 10H (000100008 ) oo
MET 0ooooooooOoooon 1 7FH (01111111B) ug
MSC pooooooooo 1 04H (000001008 ) 0o
DEC1 goooooooolooodn 1 ECH (111011008 ) an
DEC2 oooooooon200000 1 7FH (01111111B) oo
INVALID DATA (00000 22 g g
SCF ooooooooooon 1 oo oo
BOT 0000000000000 1 oo oo
oooooooo
RVAL 0000O000D0O00000L 1 0OHOO 0o
0000 7-000 o0
RVAM 0000o00oooOoooogMm 1 00HOO 0o
000D 15-000 80
RVAH 0000000000000+ 1 00HOO oo
0000 23-000 160

0 oUijoOo0O0ooOoOoO0O0iooOO0lOOO00oOoOO0OOooOOOLO

0000O000OD0O0O0OO0O00D0OvsesoES Ix30 D OO0 oooooooooooooooooooogoooo
gbobooboooboobooboboboboooooo

OUARTOODODOOOODODOA4.12 SiliconSignatureD 00000000 OOOO

O300000oyo cooooooooocesioHsOoooooOoooOs. 12 silicon Signatured 000000
gooooo

O3000000pyoocsIn00n0nnnnnone.12 SiliconSignatureD OO OOOODOOOODOO
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3.11 Version Getd O OO

3.11.1 O U
V850ES/Ix30 000000 OCOOOOoOoOOoOOOOOOOOODODOODODODODODO
0000000000 0OVeS0ES/ 30O OO ODO0OOoooooooooodoooooooooooobogo
gboobooooooogo

ugb obOoooooboboboobooobooobobobobOobbooboOobobOoboobobobobOobo
gboboooboooobooboboboobooboboboboboooboboboboboboban
gpooobooo

0 obobobooobooooooboooboboo

ooboooooooocooo oobooooood

0D0000000000000O0O 0100 ——— » OOO0OOO0A

00000000000000

g 02.00
gooooooooooooooooo E —7—>» O0O0oooB

00o0000000D0000000DO 0 3.00

3.11.2 O0O00O00oo0oooooobobobanbod
VersionGet0 00000000000000030280000000000000000000000030
20000000000

03028 VersionGetDOODOOOOODOOOODOOODOVS50ES/Ix30 O

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

03029 VersionGetDOOOOOOODOOOODOOOOODOVES0ESIx30OOOOODOOO

STX LEN Data SUM ETX

02H 01H ST1 Checksum 03H

gb ST1 obOoboooooo
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3.11.3 ODO00OO0O0O00O0OO0O0oOooaO
JO0d0b00odoobooooooooooooso3uuooooooon
03030 O000000000000000V850ES/ 3000000000
STX LEN Data SUM ETX
02H 06H DV1 ‘ DV2 ‘ DV3 ‘ Fvi ‘ Fv2 | FV3 | Checksum | 03H

o0 Dvl O0O00Ooooboboooboono
Dv2 00OO0O0OO0O0OO0O0OO0O0O0O0OOoDbOOgn
Dvi 00OO0oboobooooooobogoogn
Fvibooooooooooobooboo
Fv20 000000000000 000D00bO
Fv3DOoooooooooooooobobo

g00OOo0o0oooOOoOoOoOooDbvssoES/ 30D O OoOoOooooooooooooooooooobooooooo
gbobooooboobobobobobooooobog

OUARTOOODODOOODODOA4.13 VersionGetDOOOOOOOOODOOODO

Og300pDOooOoyo oboobOonpooobocesioHsOoDOonDoOooOooOs. 13 Version GetDOOO0OO0OODO
gooo

g3oopoOoyoocsidooooonoonoge.13 VersionGetDODOOODOOOOODOO
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3.12 Checksum OO0 OO

3.12.1 O U
gbobobooobooboobooboboboboooobobobo
goooobooooooooobooboboboooooogbooboboboboooboooDobDobUobo
gooobobooboobooboboboboooooooo1lboooooooboOoboooHD D ODODL O
gooo

3.12.2 0000000000 O000OO0ObOO0ObO00Od
ChecksumO0 00 000000000000030310000000000000000000000030
32000000000

03031 ChecksumOOODOOOODOOOODODODOOODVE50ES/Ix30 O

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

b SAH-SAL O0O0OO0O0O0O00O00O000D0OO0
EAH-EAL OO0000O0O00O0O0O0O00O0

03032 ChecksumOOODOOOODOOOOODOOODOOOVES0ESX3DDOOOODOOOO

STX LEN Data SUM ETX

02H 01H ST1 Checksum 03H

o0 smi ooogoobogo

3.12.3 OO0O0OO0OOooOOoooooooon
0000000000000000000003033000000000

03033 0000000000000000V850ES/Ix300 0000000

STX LEN Data SUM ETX

02H 02H CK1 CK2 Checksum 03H

U0 CKi1 ODOoboboobooboobgoosoon
CK2 DO0O0OOO0OOOOOoOooDbobosoOod

0000000D0O0O0OO0O00D0OvsesoES Ix30 0O Oo0oooooooooooooooooooogoooo
gbobooboooboobooboboboboooooo

OUARTOOODOOOODODO4.14 ChecksumOOOOOODOOOODOO

O300000oyo cooooooooocesioHsOooooooononds. 14 ChecksumOOOOOOOOOO
oo

O3000000pyoocCcsIin0in0nnnnnne. 14 ChecksumOOOOOOOOOOOOO
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3.13 Security Sett] 0 0 [

3.13.1 O U
0000000000000 0o0o0oo0oo00O0o00000o0oOo0o0o0oOo0oOoOoOoOooOOOOosSecurity
SetU000O0O000DOOO0OO0O0OOO0ODODOOO0ODOOOODODOOODOOOODODOOOODO

b bOobOooboooboobobobobobooobooboobobobobOoboboboobOobOobobooo
O00O0oO0OoOoooooOoDoOoODoODOODODODChipErase0 00000000000 OOOOODOO
O0000O0O0O0OOO0OO0OODOoOoOOBlockErase00O0OO0OOOOOOOOOOOOOOOOO
gooooooooooooooobobobobobobobooooooobobobooboboo
goooooooooboooooobobobobobobobooooooobooboobooboo
gbobobooboooobooboboboooon

3.13.2 O00O0O0O0O0OO00o0oo0oboobobOobong

Security Set0 000 00000000000030340000000000000000000000030
35000000000

Security Set0 000 00000000000000000000O00000O00000O0O00000O000
0000000000000000o00HOOOOO00000O

03034 SecuritySetD 00 DOOOOOOOOODDOOODOVSE50ES/Ix30 O

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

03035 SecuritySetD 0 O0DOOOO0DOOOOO0OOOODOOVES0ESIX3DOOODOOOOO

STX LEN Data SUM ETX

02H 01H ST1(a) Checksum 03H

OO0 STi(a) DOOOOOOOO
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3.13.3 J00oboboboboboooooooobooobo

gbooboboooobooboobobobobsnosetobooboobooboboobooooooooaobanas?
gboooooogn

03036 O0O00DO0OO0O00ODOOO0DOCOOO0D0OOO0ODVS50ES/Ix300

STX LEN Data SUM ETX
02H 05H FLG ‘ BOT | ADH | ADM ‘ ADL | Checksum 03H

o0 FLG 00000000000
BOT U0O0O0OO0O0OO0O0OO0OO0OO0ODOODOOOOOOODOOO0H-7TFHO
ADH 0000000000000 000DO0OO0000O023-000160°
ADM 000000000000O00000O0O0DOO0O0O15-00080°
ADL 0000000000000 O000DOO0O0O0O0OO07-00000°

O ooHOODOOOODOOO

03037 DOO0ODOOOU0OOOO0DOOO0DOODOO0ODOO0ODOOVes0ES 3000000000

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

OO0 STi(h) DODOOOOOOOOODOOOODO

3.13.4 OU0O0O00O000000O0bOO0bOobOOon0Od
00000000000000000000000003038000000000

03038 ODOU00DOOO0O00ODODOO0DOCOOO0DODODOO0ODOVes0ESIx3000O000DO0OO

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

OO0 STi(c) DOOODOOOODOO

gboboboboooooooboooboobobobooboo

U302 0oOoooooooboobobooooog

0 O 0 O

ooov 100

oooe

ooos

ooo4 gooooooooooooooooooooooilboooonnonOd
0ooos3 gooooooooiooooodnno

ooo 2 goooooboooi1obo0ooonoDo

ooo1 gobooooooooooibogooonnonoo

oooo 00oooo0oooooolooooonnnno
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gooog gbooboobooooooobooboboboon
oooo goo00o0o00o00oooooooo
oc0O0O0O0O xDOODOODO

gooooo gopbooooOOoboO0oOo0o0obOOobOobOoboOobOobDoo
oooo Programming| Chip Erase | Block Erase Read
oooooo X o x o
gooooog o X X o
oooooooo o o X o
goooo o o o X
goooooooo | X O o
oooooooobo

o0 0OoobboboboboboboobOobOobobobooobobOoboo
gboobooooobooboboobooogon

g00OoO0o0oooOOoOoOoOooDbvsesoES/ 30O OoOooooooooooooooooooobooooooo
gbobooooboobobobobobooooobog

OUARTOOOO0O000004.15 SecuritySetd 000000000000

g300pDOooOovo b0ooooOoDooocesioHsOoO0ooOoDODnOs. 15 Security Set0DO00O00000O0O
gooo

g3oopooOoyoocsioooooonononoge.15 SecuritySet0 OO0 O00DOOODOOOO
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3.14 Readd O OO

3.14.1 O [
V850ES/Ix30 0000 O0ROMOIOOOONOOOOOOOGO
gbooboboboooobooobooboboboboboooooooboboboboobooooon

3.14.2 00O0O0O0O0O00O00O00bOO0bOO0bOO0OOg
Read0 0000000000 0O00O0O303900000000000000000000000304000

goooooo
03039 ReadD ODODOOODODOOODODOOODODOOVE50ES/IX30 O
SOH LEN COM oooooo SUM ETX
50H
01H 07H SAH | SAM | SAL | EAH | EAM | EAL | Checksum | 03H
(Read)

OO0 SAH-SAL O000O00O0O0OO0O0OO0ODOOOOOOOOODOOOO0OD
EAH-EAL 00000000 ODOOOO0OOO0OOOODOODOODbO

03040 ReadUODO0OOOODOOODOOOODOOVEOESX3IDOOOODOOOO

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

00 STi(e) 000000000
3.14.3 UO00OO00obouodobooobadaboan

gbooboboooooooobobos3so41bobooooobooboobobobooboboooos3b42000
gbooobooo

03041 OOODOOOOOOOOOOOOOOVeS0ESIx3DOODODOODOODO

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

OO0 ReadData 0OV850ES/Ix30 000000000

03042 O0O00O0OOOODOOODOOOODODOOOODOOODOOOONOVS50ES/Ix300

STX LEN Data SUM ETX
02H 01H ST1(h) Checksum | 03H/17H

00 STi(y ODOOOOOOOOOOOOOOOOOOOOACKOOeOOOOO
NACKDO 15H0O
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OUARTOOOOO0OO00O004.16 Read0 DI OIOOOOOOOOO
O3000000yo oooooooooocsIoHsO0Oo0onDOoonDO0s.16 ReadDOODOODOOOOODOOO
O3000000vyoocCcsIni0iionnonnne 16 Readd OO DOOOOOOOODOO
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040 UARTO O OO

4.1 O0ObL0O0oooooooobbbogoooooon

IRV R-IL—LEENE

A

IRV R-IL—LDAYH
(SOH = 01H)
#E

v

‘ F—8 — F—AEOYTA b ‘ tor(UART)

l

F—AH& (LEN)
x5

v

‘ T—A — TSEOYIA+ ‘ tor(UART)

vV k&S (COM)

N

(LEN-1) ¥4 b

=52

Yes

‘ T—A — TSEOYIA+ ‘ tor(UART)

IRV RIESRE 18 MEIE

|
|

‘ F—8 — F—BROYIA ‘ tor(UART)

y

FIyOH L T—2(SUM)
#EE

:

‘ F—8 — F—BROYIA ‘ tor(UART)

v

ARV E-IL—LOTYE
(ETX = 03H)
=S
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4.2 O00000ooouobobobboooooooon

TR - LiEfERE

4

F=R:IL—LOAYH
(STX = 02H)
*1E

v

T8 — TAEOUIA

tor(UART)

I

75K (LEN)

=18

Yes

T—h — FARMOYIA b

tor(UART)

.

F—RE11\ MEE

|

T8 — TAEOUIA

tor(UART)

.

FIvHY L T—H(SUM)
EE

|

T8 — TAEOUIA

tor(UART)

REROT-5-TL-L7?

A
F=5-IL—L0O F=R-IL—LD
w&IETL—L-Tv8 =IEIL—LLSNDTYS
(ETX = 03H) (ETB = 17H)
#EE #E1E

A

A
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4.3 OU00U000o0ouobobboooooooon

T8 L-LR{E0E

Yes

Yes

ﬁ Tor(UART)

ZEIM LTI I5—

1)1 bOF—5%
ZELE?

No

Yes

FrooHL-7—4
(SUMER{E?

No

Yes

ﬁ tor(UART)

w Tor(UART)
FIERALTY RIS

BIER LTI I5—

v

F=5-2L—LOT7VAE

|HIV— L1793 (ETX = 03H)
Fld

HHEIL— LS OIYE (ETB = 17H)

[?*’J-I/*A&E%Tj [ FryoHh-I5- ]
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4.4 Resetl] 00U
4.4.1 0OO00OQOOOOO
ResetdYY FALIE F|IE
Jnusv V850ES/Jx3

@ vy hﬁagﬁbrb_li}: eow
) Aty LAJL (00H @ 9600 bps) i >
® IA k| ti2
@ 07+ LAJL (00H @ 9600 bps) A >
® DIk tac
® Reset JVY K-JL—Lik{E >

FERNICAT—RA-TL—LRIE

AT—AR- - L%

REAT—AA
[ACK/ACKLL4}]

ACKLLSt

Uk -A—)5 2 E ACK
[Yes/No]

BEET (8] @

U 0OoooobobobobilebOMAXODOOOOOOOO

RO1AN0931JJ0300 Rev.3.00

Page 52 of 260
2011.12.15 RENESAS



V850ES/Ix3 ¥/ Aa> +tA—3 REYr- VUL FYT w4030 bO—F

PAEA S

4.4.2 0JO00O0O0OO

Oo0Oooogod

0000000000000 00000000000000000000 0 tcowd O
000000000000 0000000HD 9600 bpst 0 0 0 O
00000000000000¢t00
0000000000000 000000HD 9600 bpsd 0 0 0 0
000000000000 00tcd O
D00000000000000[ResetD000 1000000
0000000000000 000000000000000000000000000
D0000000000000[0000000000 [€]jpoooo
000000000t OO

000000000000000000

ST1=ACKO OO O|oooo [AljgoO

STI1=ACKOOOOO O0000000OD0wsOO0O0OO0OODOODOO
gboboooooobooboboboooboooboonog

o00oooO0ooooooo|oooo BlEOO

4.4.3 OJU00O0O0OO

oooo oooooooono O g
o000 [Al|00000ACKO 06H ooboooocoOoooooboooobooo
VB50ES/Ix3000000000000000DO
oooo Bl|ODOOoOoOoOOOOO 07H gooooooobooooooboooooooboooboon
ooo
0000 0ONACKDO 15H gooboooooooooooboooobooboooon
od
ooooooooooboooooooooboooog
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4.4.4 JUUOO0oood

ResetJV Y FALEE

y
Bl —L—
ATV REEYIA b teow

9600 bpsT“00”i%1{5

IIAk t12

9600 bpsT“00”i%1{5

IAk tac

ARVER-Ib—L
EERE
(Reset)

AT=RAT—L No

EZE?

Yes

Yes | twto(UART)

[ 84 L7 k-I5—[C] ]
) 4

AT—HA =ACK?

Yes

U EEA—IN?

A 4

#£7[B]

J

EERTIA]

\
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4.4.5 JO00oOooooon
ResetU 0000000000 OOODOOODODOO
Y faiaiaiaiaiaiaisiaiaiaiaiasiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioaiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiotalaiaialale ialeiaier 4
/* */
/* Reset command */
/* */
Y faiaiaiaiaiaiaisiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaialaiaioieaiaiaiaialaiatole /
/* [r] ulé -.. error code */
Y faiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiataiaiaie /
ulé fl_ua_reset(void)
{
uleé rc;
u32 retry;
set_uart0_br(BR_9600); // change to 9600bps
Fl_wait(tCOM); // wait
putc_ua(0x00); // send 0x00 @ 9600bps
fl_wait(tl2); // wait
putc_ua(0x00); // send 0x00 @ 9600bps
for (retry = 0; retry < tRS; retry++){
fl_wait(t2C); // wait
put_cmd_ua(FL_COM_RESET, 1, fl_cmd_prm); // send RESET command
rc = get_sfrm_ua(fl_ua_sfrm, tWTO_MAX);
if (rc == FLC_DFTO_ERR) // t.o. ?
break; // yes // case [C]
if (rc == FLC_ACK){ // ACK ?
break; // yes // case [A]
¥
else{
NOPQ);
¥
//continue; // case [B] (if exit from loop)
}
// switch(rc) {
//
// case FLC _NO_ERR: return rc; break; // case [A]
// case FLC _DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 }

return rc;

}
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4.5 Baud Rate Set 0 0 [
4.5.1 0OdO0OQOOOOO
Baud Rate Setdv Y FALIEF|IF
o33 V850ES/Jx3
Ri7L—L—
@ RUREEYT R T
® Baud Rate Set YV F-JL—Li%{E >
IRV R IL—L—
®  yrdey kiElEeTA R 710
@ Reset IV R+ JL—Lik{E >
BA LTk AF—82A I~ LBED
oy ® B4 L Pk Fron| T

FRICAT—RR-TL—LZAE

ACKLLSY

[Yes/No]

EE#ET [B]

UpSq-A=)i2 E

2782 IL-LEfE

EERTIA]

0O 000OO00o0o0OooobboOoleDOoMAX.DODOOOODDOO
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4.5.2 JO0OOOO

0 oboboooboobooboboboboobooboobobobOobOlO teond O
g DDDDDDDDDDDDDDD|BaudRateSetDI]EID|DI:IDI:IDI:ID
U toboobobooboboboobobooboboboobooboobbobobOoUbdtwrolld

0 00O0DbO0o0O0o0ooobDobOb|lResetd 0D DOOODODO

0 obooooobooboboboboooobooooboboboboobooooooDobOoDbOo
DDDDDDDDDDDD‘DDDDDDDDDD[C]|DDEIDD
gbooboobOo0Dtwod O

0O DOOO00OOO0OO0ODACKODOOOOOOO|obooOOoAlpDbooOoo

4.5.3 O000O0oOo0O

oooo gooooooono g O

0000 [Al({O0O0000ACKO 06H 00b000000o0ODOomooOoDOo Vv850ES/Ix3

O0UVARTOOOODOOOODODOOODOOOODODOO

0000 [Bj({oooooOoOooO 07H gboooooooboobooooobooooobooboooo
oo
0000 0ONACKDO 15H gooooOOoOooooooDbOoOooobooobobooo

OLENOOOOETXOOOOOO

0o0oooooooo [Q O goooboooooboooooboooobooboooo

oo
00000000000 000 V850ESIx3 0000
goooooooooboooo
gooobooobooooboooooooooooo
gbooooooboooobooboboooooboooo
oooo
gboboooboooobOOoooOooLENODDOODOO
oo
gooooooOooooooooEeETXOOOOOO
goooooooboOoO0obile0OOoOoOOOOOoOOO
00000000000 Reset0OOO0OOOOO
goooooo
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4.5.4 JUUOooood

Gaud Rate Setd¥Y FMIE]

A

IV R

AI7L—L—

fEYIAH

A

*E
(Baud R

IRVE-IL—L

Uk}
ate Set)

A

eyk-avy

IRV E-Ib—L—

K5I b

A

=i

IRVE-Ib—L

(Reset)

nig

.

tcom

twr1o

4

AT—BATU—L

ER(E "

A

Yes

4

EFE#RTIA]

No

Ttwro
Yes

[ 84 L7k I5-[C] ]

No
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4.5.5 JUooooogoad

BaudRate SetD D00 DO O0OO0DOOOOODOOOODOO

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

/= */
/* Set baudrate command */
/* */
[*** /
/* [1] u8 brid . baudrate 1D */
/* [r] ulé6 . error code */
/****************************************************************/
ulé fl_ua_setbaud(u8 brid)
{
ul6 rc;
us 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 = 0OxOa; break;
case BR_128000: br = 0Ox0b; break;
}
fl_cmd_prm[0] = br; // "DO1"

Fl_wait(tCOM);

set_flbaud(brid);
set_uartO_br(brid);

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

put_cmd_ua(FL_COM_RESET, 1, fl_cmd_prm);

rc = get_sfrm_ua(fl_ua_sfrm, tWTO_MAX);

// wait before sending command
put_cmd_ua(FL_COM_SET_BAUDRATE, 2, fl_cmd_prm);
// send "Baudrate Set" command

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

frame
it (re){
if (retry--)
continue;
else
return rc;
3
break; // got ACK 11!

}
// switch(rc) {

// case FLC_NO_ERR:
// case FLC DFTO_ERR:
// default:

/7 }

return rc;
return rc;
return rc;

// send RESET command

// get status
break; // case [A]
break; // case [C]
break; // case [B]

RO1AN0931JJ0300 Rev.3.00
2011.12.15

RENESAS

Page 59 of 260



V850ES/Ix3 XA/ N> kA—3 REYr-IUTIILFYT A4 O0ar bO—5
AR A A s ]

return rc;

}
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4.6 Oscillating Frequency Setld O 0 O

4.6.1 JUOOOOOODO

Oscillating Frequency Setd3 Y FALIE F|E

BI7L—L—
IRV REEVIA -

V850ES/Jx3

Tcom

Oscillating Frequency Set 1

IVER-IL—LEE >

J05935%

©)

@

B4LPIN | ®
s

AT—HAIL—LZIED
SALTI R FIYD

Ttwre

BERICAT—IR-IL—LZIE

AT—BA-TV—-LZRIE

ACKLL4}
ACK

ZIEATHA
[ACK/ACKLLH}]

EFERT [A]
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4.6.2 JUOOOOO

O

Joddddd0d0000o00o0ooooooooooDobooboboboO0Otodd
DDDDDDDDDDDDDDDDD‘OscillatingFrequencySetI]IIIDEI oo0ooooo
jodddddddfdodddooo0oddddo0o0d0o0dOooOoOo0oOoOoOoOooao

DDDDDDDDDDDDDD|DDDDDDDDDD[C]|EIDI]IZIDIZIDDDIZIDEIEIEI
twrell O

obobobobooobooooboobo

ST1=ACKO OO O|o0o00o[Al OO
STi=ACKOOODOO O|000oo[e]mooO

4.6.3 JUOOOOO

oooao ooooooood O O
OoQoQo [Al|00000ACKO 06H 0000000000000 V85ES/Ix3 ODO0O0O
oooooooooobooooboooo
0000 [Bl|ocOoOoooOoOooo 05H coooooooooooo
oooooooooo 07H oboboooobooobOooobooooooboooog
ooo
0000 DO0NACKDO 15H oooooooooooooobooooboboooon
od
ooboooooOooobOOooboOooobooDboooo
OOLENOOOOETXOOOOOO
oooooooooo i« O gooooooooooooOoOoooooooooo
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4.6.4 JUOO0OODOODO

Oscillating Frequency Set
IRV RO

y
FIL—L—
RV KEESTA - teow

y
IRVE-IL—L
EFNE
(Oscillating Frequency
Set)

l

) 4

AT—RATb—L No

ERME?

Yes

No

twro
Yes

[ B4 LPI+-I5- [C] ]

‘\
25—RA=ACK? > NO

Yes

v

[ EERT [A] j [ BERTIE] j
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4.6.5 JUO0OODOOOOOO

Oscillating Frequency Set0 000 000000 DOODOOOOODOOO

Y feiaiaiaiaiaisisiaiaiaiaiasiaioiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaialalaiaiolataiale /
/* */
/* Set Flash device clock value command */
/* */
Y faiaiaiaiaiaiaiaiaiaiaiaiaiosiaiaiaiaiaiaiaiaioialiaiaiaiaiaiolaiaiaialabe **/
/* [1] u8 clk[4] ... Ffrequency data(D1-D4) */
/* [r] ulé ... error code */
Y Saiaiaiaiaiaiaisiaiaiaiaiasiaiaiaiaiaiaiaiaioialaiaialale /
ulé fl_ua_setclk(u8 clk[])

{

ulé rc;

fl_cmd_prm[0]
fl_cmd_prm[1]
fl_cmd_prm[2]
fl_cmd_prm[3]

clk[0]; 7/ "'DO1"
clk[1]; 7/ "'DO2"
clk[2]; 7/ "'DO3"
clk[3]; 7/ "'DO4"

fl_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]
// }

return rc;
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4.7 Chip Erasetd 0 0O O
4.7.1 OJ0O0OOOODOO
Chip Erased3Y FALIRE|E
pialrrd V850ES/Jx3

#L—L—
© IV K IEYTA b Toor
® Chip Erase YV K- 7L—LiE{E >
2552 7-LE(ED
LT 9 B4LP9h-Fryy| B

BEERICAT—ER-IL—LZIE

X<@

27— IL— LBl

ZIEATHA
[ACK/ACKLA4}]

ACKLLA}

EET [B]
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4.7.2 0JO00OOOO

0 oboboooboobooboboboboobooboobobobOobOlO teond O

DDDDDDDDDDDDDDD|ChipEraseEII]EID|EIDEIDEIDEI

U obobooboobooboobbobobooboooboooboobobbooboboobooooaon
DDDDDDDDDDDDDD|DDDDDDDDDD[C]|EIDDDD
oboobooootdbDwnOoO

0 oboooobOoboboboooooon

O

ST1=ACKO OO O|oooo[Al|Eo0o
STi=ACKOOOOO O|0O000[B]EOO

4.7.3 000000

oooo goooooogoo O O
OooQoOo [Al|00000ACKO 06H obooooooooooobooboobooooooo
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/* */
/* Erase all(chip) command */
/* */
Y faiaiaiaiaiaiaioiaiaiaiaiaiaioiaiaiaiaiaiaioioiaiaiaiaiaiaioiaiaiaiaiaiaiote ialeiaier 4
/* [r] ulé6 --.. error code */
Y faiaiaiaiaiaiaieiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiatole /
ulé fl_ua_erase_all(void)
{

uleé rc;

Fl_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, tWT1l_MAX); // get status frame
// switch(rc) {
//
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 }

return rc;
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Y feiaiaiaiaiaisisiaiaiaiaiasiaioiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaialalaiaiolataiale /
/* */
/* Erase block command */
/* */
Y faiaiaiaiaiaiaiaiaiaiaiaiaiosiaiaiaiaiaiaiaiaioialiaiaiaiaiaiolaiaiaialabe **/
/* [1] ul6 sblk . start block number */
/* [1] ul6 eblk - end block number */
/* [r] ulé . error code */
Y faleiaiaiaiaiaisiaiaiaiaiaiaiaiaiolaiaiaiale /
ulé fl_ua_erase_blk(ul6 sblk, ul6é eblk)
{
uleé 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)
fl_wait(tCOoM); // wait before sending command
put_cmd_ua(FL_COM_ERASE_BLOCK, 7, fl_cmd_prm); // send ERASE CHIP command
rc = get_sfrm_ua(fl_ua_sfrm, wt2_max); // get status frame
// switch(rc) {
//
// case FLC _NO_ERR: return rc; break; // case [A]
// case FLC DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
// }
return rc;
}
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Programming0 OO0 0000000 OO0OODOODOOOO
Y Soiaiaiaisisisisisisiaiaiaiiaiaiaiale /
/* */
/* Write command */
/* */
Y Siaisisisisisisisisisiaisiaisisisisisisiaiaisiaiaiaiaiaiaiaiaiale /
/* [1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé6 ... error code */
Y Ssiaisisisisisisisisisisisisisisisisisisisisisisisisisiaisiaisiaiaiaiaiaiaiaiaiaiaiaiaialaiaialale /
#define fl_st2_ua (Fl_ua_sfrm[OFS_STA_PLD+1])
ulé fl_va_write(u32 top, u32 bottom)
{

ulé rc;

u32 send_head, send_size;

bool is_end;

u32 wt5_max;

/ aleieV4

/* set params */

/ ialaioiale /

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));

JFFFFFFI ISk /

/* send command & check status */

JFFFFFFI TSk /

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, 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]
}
Y Aaiaieieiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaialaiaiaiaioioiaiaiaiaiaiaiaiaiaiataialaiole /
/* send user data */
Y daiaieieiaiaiaiaiaiaisiaiaiaiaiaiaiiaiaiaiaiaiaiaiaialaiaiaiaioieiaiaiaiaiaiaiaiaiaiataialaiole /
send_head = top;
while(1){
// make send data frame
iT ((bottom - send_head) > 256){ // rest size > 256 ?
is_end = false; // yes, not is_end frame
send_size = 256; // transmit size = 256 byte
¥
else{

is_end = true;
send_size = bottom - send_head + 1;

// transmit size (bottom - send_head)+1 byte

memcpy (fl_txdata_frm, rom_buf+send_head, send_size);

// set data frame payload
send_head += send_size;
fl_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);
switch(rc) {
case FLC_NO_ERR:
case FLC _DFTO_ERR: return
default: return

}
if (FI_st2 ua '= FLST ACK){

// get status frame

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

// ST2 = ACK ?

rc = decode_status(fl_st2 ua); // No
return rc; // case [D]
}
if (is_end)
break;
3
Y daiaialaiaiaiaisiaialalaiaioiaisiaiaiaiaiaioiaiaialaiaiaiaioiaialaiaiaiaioioialaiaiaiaiaiololole /
/* Check internally verify */
Y Saiaialaiaiaiaisiaialalaiaiaioisiaialaiaiaioiaiaialaiaiaiaioiaialaiaiaiaioiaialalaiaiaiaiololole /

rc = get_sfrm_ua(fl_ua_sfrm, wt5_max); // get status frame again

// switch(rc) {
//

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

return rc;

}

break; // case [A]
break; // case [C]
break; // case [E]
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4.10.1 O0OOOOOOO
Verify XY FLIEF|IF
70957 V850ES/Jx3

BL—L—

@ ey KR EATA | T

\ ) Verify IV R+ IL—L3%fE >

BALIOb | AF—5R-IL—LEED

RE ® T Lpo ke Fryn| T

ERIMICAT—AR-IL—LR{E

@ AT—8A-IL—LRIE

ZEAT-AR
[ACK/ACKLELH}]

Aob—L—

KT (8] ©  zm.JL-LEESTA

tro3

| ® TR IL-LRUIA A1 TN E
BALPL 27—BA-I—LEED
sx % 54 LPok-Frop| U7

KRIRNICAT—HR-IL— LZIE

AT—AA-TL—LE1{E (ST1/ST2)

(@

ZIEAT—AASTI)
[ACK/ACKLL4}]

ACK

EE#RT [B]

Z{EATAAST2)
[ACK/ACKELS}]

ACK LSV

ACK

EE#T D]

£7-8-IL—-LEEE?

No [Yes/No]

X

(OGN

RO1AN0931JJ0300 Rev.3.00

RENESAS

Page 79 of 260



V850ES/Ix3 ¥/ Aa> +tA—3 REYr- VUL FYT w4030 bO—F
AR A A s ]

4.10.2 JOOOOO

0 0000000000 O00000000000000000000000 teowdO

D0000000000000000]VeriyDOOO 000000

0 0000000000000 000000000000000000000000000
D0000000000000[{0000000000(C][p0000
000000000 twel O

0 000000000000000000

O

ST1=ACKO OO gpooooood

ST1=ACKOOOOO O|ooooe]|E@oo

0 0bOoboboboooobooboobobobOoboO0obboboobOobobOob0Odtestdn

obobooobooooooobobobobooooooobooobooobooboboo

0 oobooboboobobobobobooobooboobobobOooboOooboboOoboOoDbo
ao
goooooooboobogoobo DDDDDDDDDD[C]|EIDDDEI
gooooboo0wwrd O

0O ODOOO0O0OO0OOooosTysT20b00OooOOoO0O0DOoOooOoOoO0OoDOoOoOooooDoooDood
gboboooooboon

ST1=ACKOOOOO ojoooome]ood

ST1=ACKOOO gboboooooostTzbooooooboobooboboano

0ST2=ACKOOUO gooooOooooOoOOOODOOOOO|000O0A]l|BOO0

goboobobooboboboobooboboboboboaoon
gooood

OST2=ACKOO0O0O0 O|0O0OO[p]lEoo

4.10.3 OJUOOOOO

O

oooo ooooooood a O

o000 [Al|0DO0000ACKO 06H goboooDbo0ooobOoooooooooooo
goboboooobooooo

0000 [B]|DOOOO0OOOO 05H oooooooooooooooooooooo
oooooooooooboooo

oooooooooo 07H oobooooboooooboooooooboonoooo
goooooooooooooon

000 D0 ONACKO 15H gooooobooooooooooooobooooDo
oo
gooooboooobooooooooooooboooo
OOLENODOOOETXOODOOOO

oooooooooo [Q g goboooobooooooooooooooooo
ooooooo
oooo [p|ooooooooo OFH gobooooboooobooobooooooooo

ooooooood

RO1AN0931JJ0300 Rev.3.00

2011.12.15 :{ENESAS

Page 80 of 260



VB50ES/Ix3 ¥4/ 0ar kO—5

REYr- VUL FYT w4030 bO—F

PAEA S

4.10.4 0OOOODOOOO

Verify Y FALER

N
BIIL—L—
JYUREE DI+

‘ teom

IRV k-Ib—L
EIEME
(Verify)

AT—82-
IL-LEZE?

Yes

ST1 =

Y

BIIL—L—
F=8-IL—L#EEVI

‘ tro3

T=5-7b—L
(A—4%-70J35L)
RIS e

B4 L7k I5-[C]
EEKTIB]

<
<

AT—HA:
I-LER(E?

Yes

Yes

Y
ST1=ACK 2 No

Yes

RO1AN0931JJ0300 Rev.3.00

2011.12.15 :{ENESAS

Page 81 of 260



V850ES/Ix3 ¥/ Aa> +tA—3 REYr- VUL FYT w4030 bO—F

pA=E s ]
4.10.5 OO0OOOOoOooOOO
VerifyOOOOOOOODOODODOODODODOOODOOOO
/****************************************************************/
/= */
/* Verify command */
/* */
Y foiaiaiaiaiaiaiaialaiaiaie /
/* [1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé6 ... error code */
Y Saiaiaiaiaiaisiaiaisiaiaiaiaiaiaiaiaiaiaioiaiaiaioaiaiaiaiaiaiasiaiaiaiaiaiaiaioiaiaiaioiaiaiaiaiaialaiaiaiaioiaialabaiaialel */
ulé fl_ua_verify(u32 top, u32 bottom, u8 *buf)
{
ul6é rc;
u32 send_head, send_size;
bool is_end;
/ /
/* set params */
Y Soiaiaiaiaiaiaiaiote /
set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
/ ialadaialeV 4
/* send command & check status */
Y Soiaiaiaiaiaiaioiaiaiaiaiaioioiolale /
Fl_wait(tCOM); // wait before sending command
put_cmd_ua(FL_COM_VERIFY, 7, fl_cmd_prm); // send VERIFY command

rc = get_sfrm_ua(fl_ua_sfrm, tWT6_MAX);
switch(rc) {

case FLC_NO_ERR: break;
// case FLC DFTO_ERR: return rc; break;
default: return rc; break;
}
Y Sslaialaiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaialiaiaiaiaiaiaiaiaiaiaiaiaiaialalaiaiaia /
/* send user data */

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

send_head = top;
while(1){

// make send data frame
if ((bottom - send_head) > 256){
is_end = false;
send_size = 256;
byte
ks
else{
is_end = true;
send_size = bottom - send_head + 1;
(bottom - send_head)+1 byte

// get status frame

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

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

// transmit size =

memcpy (fl_txdata_frm, buf+send_head, send_size);// set data frame payload

send_head += send_size;

fl_wait(tFD3);
put_dfrm_ua(send_size, fl_txdata_frm, is_end);

// send user data
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rc = get_sfrm_ua(fl_ua_sfrm, tWT7_MAX);

switch(rc) {
case

// case
default:

FLC_NO_ERR:
FLC_DFTO_ERR: return
return

b
if (fl_st2_ua '= FLST_ACK){

rc = decode_status(fl_st2_ua);

return
b
if (is_end)
break;
//continue;

return FLC_NO_ERR;

rc;

// case [A]

// get status frame

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

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

// send all user data ?
// yes

RO1AN0931JJ0300 Rev.3.00
2011.12.15

RENESAS

Page 83 of 260



V850ES/Ix3 ¥/ Aa> +tA—3 REYr- VUL FYT w4030 bO—F

AR A A s ]
4.11 Block Blank CheckI OO [0 [
4.11.1 O0O0OOOOOO
Block Blank CheckdY Y FALIEF|IE
Jnosv V850ES/Jx3

AI7L—L—
@ Ty KR TA b | T
® Block Blank Check YV F-JL—Li%{E >

25827~ LEED
saLrob— @ b gy e

BRI
AT—RA-TV—LZIE

< @ AT—RA-TV—LZRE

ZEATHA
[ACK/ACKLL4}]

ACKLLAH

/EIOVINT5D-
FIvIR>IATET ?
[Yes/No]

EERT [A]

RO1AN0931JJ0300 Rev.3.00 Page 84 of 260
2011.12.15 RENESANAS



V850ES/Ix3 ¥/ Aa> +tA—3 REYr- VUL FYT w4030 bO—F
AR A A s ]

4.11.2 0JO0OOOO

0 oboboooboobooboboboboobooboobobobOobOlO teond O

DDDDDDDDDDDDDDD|BIOCkBIankCheCkDIZIDI:I|I]EII]EIDEID

U obobooboobooboobbobobooboooboooboobobbooboboobooooaon
DDDDDDDDDDDDD|DDDDDDDDDD[C]|DDD[ID
ob0oo0ooogbDwwrsd O

0 obooooboboboboooooon

O

ST1=ACKODOO gbobobooobooboobobobooboooooooobobo
gboboooooooboboboboooboooooDoo
boboooooboobobobobobooooobooboon

ooo|ooooaljpoo
ST1=ACKOOOOO O|0000[B][DO0

4.11.3 0OU0O0O0O0OO

oooo ooboooooog O O
OoOoO0 [Al|00000ACKO 06H gboooooooooobobooooooooo
goooooooooboooooboo
oooo [Bl|OOODOOOOOO 05H oboooooooooboobobooooooooo
goboooobooooood
oooooooooo 07H gobooooooooboboooooooboooog
ooo
0000 0NACKO 15H goooooobooooobooooooooooooo
oo

gobooooooooboboooooooboooog
OOO0OLENOOODETXODOOOO

MRG11000 1BH gboooooooobooboooooooood
oooooooo

oooooooooo [C a oboooooooooobobooooooood
ooooooo

RO1AN0931JJ0300 Rev.3.00 Page 85 of 260
2011.12.15 RENESANAS



V850ES/Ix3 ¥/ Aa> +tA—3 REYr- VUL FYT w4030 bO—F
AR A A s ]

4.11.4 0UU0O0OOoOooao

Block Blank Check
IRV R

y
BIIL—L—
ATV RREYIA b teon

A
ARV E-IL—L
EERE
(Block Blank Check)

AT—BA-TU—L No

BR(E

Yes No

twrs
Yes

[ 84 L7 k-I5—-[C] ]
b 4

AT—HA =ACK?

-

Yes
y [ BEKTIB] }
BEIOVHN
M Fronlt

IRTET ?

Yes

A 4

[ EERTIA] ]

RO1AN0931JJ0300 Rev.3.00

2011.12.15 :{ENESAS

Page 86 of 260



VB50ES/Ix3 ¥4/ 0ar kO—5

REYr- VUL FYT w4030 bO—F

PAEA S

4.11.5 OJUOuoooooooa
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/* */
/* Block blank check command */
/* */
Y Saiaiaiaiaiaiaioioiaiaiaiaiaiaioioiale /
/* [1] ul6 sblk . start block number */
/* [1] ul6 eblk . end block number */
/* [r] ulé6 . error code */
Y foiaiaiaiaiaioioiaiaiaiaiaiaioiaialaiaiaiaioioialaiaiaiaiaiotoiale /
ulé fl_ua_blk_blank_chk(ul16 sblk, ul6 eblk)
{

ulé rc;

u32 wt8_max;

u32 top, bottom;

top = get_top_addr(sblk);
bottom =
set_range_prm(fl_cmd_prm, top, bottom);
wt8_max = make_wt8_max(sblk, eblk);

f1_wait(tCoM);

put_cmd_ua(FL_COM_BLOCK_BLANK_CHK, 7, fl_cmd_prm);

// wait before sending command

// get start address of start block
get_bottom_addr(eblk);// get end address of end block
// set SAH/SAM/SAL, EAH/EAM/EAL

// get tWT8(Max)

rc = get_sfrm_ua(fl_ua_sfrm, wt8 max); // get status frame

// switch(rc) {

//

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

return rc;

// case [A]
// case [C]
// case [B]
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4.12.5 JUOO0OOooooOoDOO

Silicon Signature0 0 000 000OO0OODOODOOOOODOOO

Y feiaiaiaiaiaisisiaiaiaiaiasiaioiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaialalaiaiolataiale /
/* */
/* Get silicon sighature command */
/* */
Y faiaiaiaiaiaiaiaiaiaiaiaiaiosiaiaiaiaiaiaiaiaioialiaiaiaiaiaiolaiaiaialabe **/
/* [i] u8 *sig --- pointer to signature save area */
/* [r] ul6 ... error code */
Y Saiaiaiaiaiaiaisiaiaiaiaiasiaiaiaiaiaiaiaiaioialaiaialale /
ulé fl_ua_getsig(u8 *sig)
{

uleé rc;

Fl_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, tWT1l_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 (re){ // 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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4.13.5 JUOOOooooooo

VersionGetU O OO ODOODOOOODOOOOODOOOO

Y fsiaiaiaiaiaisisiaiaiaiaisisioiaiaiaiaiaioisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaialaliaiaiaiaiaioiaiaialalaioiolataiale /
/* */
/* Get device/firmware version command */
/* */
Y faiaiaiaiaiaiaiaiaiaiaiaiaiosiaiaiaiaiaiaiaiaioialiaiaiaiaiaiolaiaiaialabe **/
/* [1] u8 *buf ... pointer to version date save area */
/* [r] ulé ... error code */
Y Saiaiaiaiaiaiaisiaiaiaiaiasiaiaiaiaiaiaiaiaioialaiaialale /
ulé fl_ua_getver(u8 *buf)
{

ulé rc;

Fl_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
it (re){
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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4.14.5 OO0 ooodod
ChecksumO OO OO0OO0OO0ODOO0OOODOOOOODOOO
V Asialaiaisaisisisiaiasisssiaiaiaiaisdsisiaiiaiassisiiaiaisasaiiiaiaadsiaiaiaiaiaasiaiaiaiaiaaaiaiaiaiaiaie /
/* */
/* Get checksum command */
/* */
Y Seiaiaiaiaiaiaisiaiaiaiaiaiaisiaiaiaiaiaiaiaioialaiaiaiaiaioiolalialie /
/* [1] ul6 *sum ... pointer to checksum save area */
/* [[1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé6 ... error code */
/ /
ulé fl_ua_getsum(ul6 *sum, u32 top, u32 bottom)
{
uleé rc;
u32 fd1l_max;
/********************7\-***************************/
/* set params */
/************7\-*7\-*7\-*7\-*7\-***************************/
// set params
set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
fd1l_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, 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]
}
Y Saiaiaieiaiaisiaiaiaisiaiaiaiaiaiaisiaiaiaiaiaiaiaiaialaiaiaiaioieiaiaiaiaiaiaiaiaiaiatalialaiole /
/* get data frame (Checksum data) */
Y daiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaisiaiaiaiaiaiaiaiaialaiaiaiaioioiaiaiaiaiaiaiaiaiaiataialaiole /
rc = get_dfrm_uva(fl_rxdata_frm, fdl_max); // get status frame
it (re){
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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PSS

4.15.5 UJUuouooooooad

Security Set0 OO0 00 DO0O0O0OOOOODOOOODO

Y Seiaiaiaiaiaiosiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiolaliaiale /
/* */
/* Set security flag command */
/* */
Y faiaiaiaiaiaiosisiaiaiaiaiaiaisiaiolaiaiaiaiaioiaiaiaiaiaiaioaiaiaiaiaiaiaiaioiatalaiale /
/* [1] u8 scf ... Security flag data */
/* [r] ulé6 ... error code */

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

ul6é

fl_ua_setscf(u8 scf, u8 bot, u32 vect)

{

ulé rc;

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

/* set params

*/

/************************************************l

fl_cmd_prm[0]
fl_cmd_prm[1]

0x00;
0x00;

// "BLK"™ (must be 0x00)
// "PAG" (must be 0x00)

fl_txdata_frm[0] = scf|= 0b11100000; // "FLG" (bit 7,6,5 must be "1%)
fl_txdata_frm[1] = 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"

JFFFFFFI TSk ke ke /

/* send command */

JFFFFFFI TSk ke ke ke ek /

fl_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]
}
Y Soieiaiaiaiaiaiaioialaiaie /
/* send data frame (security setting data) */
/ nnnnnnnnnn

fl_wait(tFD3);

put_dfrm_ua(5, fl_txdata_frm, true); //
rc = get_sfrm_ua(fl_ua_sfrm, tWTl4_MAX);
switch(rc) {

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

send securithi setting data

// get status frame
break; // continue
break; // case [C]
break; // case [B]

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

/* Check internally verify

*/

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

rc = get_sfrm_ua(fl_ua_sfrm, tWT15_MAX);
// switch(rc) {

//

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

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

}
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4.16 ReadUd U OO

4.16.1 O0O00OOOOOO

Read JY Y RALEEF|IE

TRY3% V850ES/Jx3
BIL—b—
‘ @ a7 KRR TA K| T
‘ @ ReadJYY K- JL—Li%(E
B4 LPI = =
27— I~ LBED
RE ® 54 LFoR-Foyp| DT

BFEIMICAT—A2-Ib— L

25

AT-82-IL-LEE

\<@

E{ERT—HR
ACKLLST [ACK~ACKLLS}]

ACK

EE#TIB]

® T—R-IL—LZED
BALTI b FIVD

twtis

BALT7VR

R4 BFEMICT -5
IL—-LRfE

F=A-IL-L(A-Y-F-N2E

REIF-FKE?

[Yes/No]

AIob—L—

‘ D 25-n2-7L-LglErTAr| D10
2AF—AA(NACK) 7L— L\i%15 >
No
il
© 25-52-7L-LitET k| PO
® AF—RA(ACK) IL—LikfE >

£27-2-IL—L%
2ELE?
[Yes/No]

EE#TIA]

RO1AN0931JJ0300 Rev.3.00

2011.12.15 :{ENESAS

Page 106 of 260



V850ES/Ix3 ¥/ Aa> +tA—3 REYr- VUL FYT w4030 bO—F

PAEA S

4.16.2 U

O

O

O

4.16.3 U
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4.16.4 OJO0OOOOOO
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ReadO 0D DO DO0OODOODOOODOOOODODO
/****************************************************************/
/* */
/* 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
Y daiaieiaiaiaisiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaialaiaiaiaioioiaiaiaiaiaiaiaiaiaiatalalaiole /
/* send command & check status */
Y daiaioieiaiaisiaiaiaisiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaioieiaiaiaiaiaiaiaialaiataialaiole /
fl_wait(tCOoM); // wait before sending command
put_cmd_ua(FL_COM_READ, 7, fl_cmd_prm);
rc = get_sfrm_ua(fl_ua_sfrm, tWTl7_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]
}
Y Saiaiaieiaiaisisiaialaiaiaiaiaisiaiaiaiaiaiaisiaiaiaiaiaiaioiaiaiaiaiaiaioioioiaiaiaiaiaiofofale /
/* receive user data */
/ *xx/
read_head = top;
while(1){
rc = get_dfrm_ua(fl_rxdata_frm, tWT18_MAX); // get ROM data 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(tWT19);
put_sfrm_ua(FLST_NACK); // send status(NACK)

frame

return rc;
break;

3
fl_wait(tWwT19);
put_sfrm_ua(FLST_ACK);
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}

return

PA=ArAE S
/************************************************/
/* save ROM data */
/************************************************/
if ((Ien = 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;

Y feiaiaiaiaiaiaisiaisiaisiaiaiaioiaiaiaisiaisiaiaiasiaiaisisiaiaiaiasiaiaiasiaiaiaiaiaiaiaiaiaiaiale /

/* end check */

Y feisiaiaiaiaiaisiaisisisiaiaiaiaiaisisisisisiaiaiaiaisisisiaiaiaiaiasiasisisiasiaiasiasiaiaiaiaiaiale /

hooter = fl_rxdata_frm[len + 3];

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

break; // yes

FLC_NO_ERR;
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5.2 UJUbubobboooouobuobbuoooooug
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5.3 Uuubobuouooouobuobbuooooug
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5.4 StatusU] 0 0O [
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5.4.4 OJUOOooooo
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545 O00O0o0oooogno

StatusD0 O 0000000000 O0ODOOOODOO
Y fslaiaiaisiaiaiaiaiaisiaioiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaie /
/* */
/* Get status command (CSI-HS) */
/* */
Y faiaiaiaiaiaiaiaiaiaiaiaiaioaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiolaiaiaialabe **/
/* [r] ulé ... decoded status or error code */
/* */
/* (see fl_h/fl-proto.h & */
/* definition of decode_status() in fl.c) */
/ Fekk /
static ul6 fl_hs_getstatus(void)
{

uleé rc;

u32 retry = 0O;

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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5.5 Resetl] 0O
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55,5 OO0oooooogno
ResetU 000000000 OOOOOOOOOO
[ R ke ke k kb ke kb /
/* */
/* Reset command (CSI-HS) */
/* */
Y Seiaiaisisisisisisisisisisiaisiaisiaisiaisisiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaaioiole /
/* [r] ulé ... error code */
Y feiaiaisisisisisisisisisisiaisisiaiaiaiaiaiaiaiaisiaiaiaiaiaiaialaiaiaiaiaiaiole /
ulé fl_hs_reset(void)
{
uleé rc;
u32 retry;
for (retry = 0; retry < tRS; retry++){
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(tWTO_MAX))

return FLC_HSTO_ERR; // t_o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame
if (rc == FLC_ACK) // ST1 = 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]
// }
return rc;

}
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5.6.4 JUOOODOOOO
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5.6.5 JU0ODOOOOOOO

Oscillating Frequency0 D 0 00 O00OO0ODOODOOOOOOODOO

Y feiaiaiaiaiaiaisiaiaiaiaisiaioiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaieiaiaialalaiaiolataiale /
/* */
/* Set Flash device clock value command (CSI-HS) */
/* */
Y faiaiaiaiaiaiaiaiaiaiaiaiaioaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiolaiaiaialabe **/
/* [1] u8 clk[4] ... Ffrequency data(D1-D4) */
/* [r] ulé6 ... error code */
Y falaiaiaiaiaiaiaiaiaiaiaiaioitiaiaiaiaiaiaiotalaliaie /
Y faleiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiale /
ulé fl_hs_setclk(u8 clk[])

{

ulé rc;

fl_cmd_prm[0]
fl_cmd_prm[1]
fl_cmd_prm[2]
fl_cmd_prm[3]

clk[0]; 7/ "'DO1"
clk[1]; 7/ "'DO2"
clk[2]; 7/ "'DO3"
clk[3]; // "'DO4"

if (hs_busy to(tCOM_MAX))
return FLC_HSTO_ERR; // t_o. detected :case [C]

if (rc = put_cmd_hs(FL_COM_SET_0OSC_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 = fl_hs_getstatus(); // get status frame
// switch(rc) {
// case FLC _NO_ERR: return rc; break; // case [A]
// case FLC _HSTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]

/7 %}
return rc;

}
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5. 7.4 OUOO4Qooon
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5.7.5 Uooooooobd

ChipEraseD0 00O O0OO00OOOOODOOODOOOO

V Asialaiaisaisisisiaiaisssiaisiaiaisasisiaiiasiassisiiaiaisasaiiiaiaassiaiaiaiaiaaaiaiaiaiaiaaaiaiaiaiaiaie /
/* */
/* Erase all(chip) command (CSI-HS) */
/* */
Y faiaiaiaiaiaiaioiaiaiaiaiaiaioiaiaiaiaiaiaioioiaiaiaiaiaiaioiaiaiaiaiaiaiote ialeiaier 4
/* [r] ul6 error code */
Y faiaiaiaiaiaiaieiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiatole /
ulé fl_hs_erase_all(void)

{

ulé rc;

if (hs_busy_to(tCOM_MAX))
return FLC_HSTO_ERR; // t_o. detected

if (rc = put_cmd_hs(FL_COM_ERASE_CHIP, 1, fl_cmd_prm))
// send "Chip Erase"
command

return rc; // case [C]

if (hs_busy to(tWT1_MAX))

return FLC_HSTO_ERR; // case [C]
rc = fl_hs_getstatus(); // get status frame
// switch(rc) {
// case FLC _NO_ERR: return rc; break; // case [A]
// case FLC HSTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]

/7}
return rc;

}
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5.8.4 OJUOOODOOOO
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5.8.5 O0OoUoooooon
1000000BlockEraseD 0000 0000OD0DOO0ODOOOOOOO
Y folaiaiaiaiaiaioialaiaiale /
/* */
/* Erase block command (CSI-HS) */
/* */
Y foiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiolalaiale /
/* [1] ul6 sblk ... start block number */
/* [1] ul6 eblk ... end block number */
/* [r] ulé ... error code */
Y faiaiaiaiaiaisisiaiaiaiaiaiaisiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaioialalaiale /
ulé fl_hs_erase_blk(ul6 sblk, ul6é eblk)
{
ul6é 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)
if (hs_busy to(tCOM_MAX))
return FLC_HSTO_ERR; // t.o. detected :case [C]
if (rc = put_cmd_hs(FL_COM_ERASE_BLOCK, 7, fl_cmd_prm))
// send "Block Erase' command
return rc; // case [C]
if (hs_busy to(wt2_max))
return FLC_HSTO_ERR; // t_o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame
// switch(rc) {
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_HSTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
// }
return rc;
}
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5.9.4 JO0OOOOOOO
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Programming0 OO0 0000000 OO0OODOODOOOO
Y folaiaiaiaiaiaioialaiaiale /
/* */
/* Write command (CSI-HS) */
/* */
Y foiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiolalaiale /
/* [1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé ... error code */
Y faiaiaiaiaiaisisiaiaiaiaiaiaisiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaioialalaiale /
ulé fl_hs_write(u32 top, u32 bottom)
{

ul6é rc;

u32 send_head, send_size;

bool is_end;

u32 wt5_max;

Y Solaiaiaie /

/* set params */

Y Soieiaiaiaiaiaiaioialaiaie /

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));

Y falalaiaiaiaiaiaiaiaiaiaiaaiaiaiaiaiaiaiaiaiai it st /
/* send command & check status */
Y faiaiaiaiaiaisiaiaisiaiaiaaiaiaisiaiaiaaiaiaiaiaiaiaiaiaiai sl sk /

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

}

memcpy(fl_txdata_frm, rom_buf+send_head, send_size);
// set data frame payload
send_head += send_size;

if (hs_busy to(tFD3_MAX)) // t_o. check before sending data frame
return FLC HSTO ERR; // t.o. detected

if (rc = put_dfrm_hs(send_size, fl_txdata_frm, is_end))
// send user data
return rc; // error detected

it (hs_busy to(tWT4_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]
}
ifT (Fl_st2 1= FLST_ACK){ // ST2 = ACK ?
rc = decode_status(fl_st2); // No
return rc; // case [D]
3
if (is_end) // send all user data ?
break; // yes
}
/ ialaiaiaiaiaied 4
/* Check internally verify */
/ */
if (hs_busy to(wt5_max))
return FLC_HSTO_ERR; // t.o. detected
rc = fl_hs_getstatus(); // get status frame
// switch(rc) {
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_HSTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 }

return rc;

RO1AN0931JJ0300 Rev.3.00

2011.12.15 :{ENESAS

Page 139 of 260



V850ES/Ix3 ¥/ Aa> +tA—3 REYr- VUL FYT w4030 bO—F

PA=EA g ]
5.10 Verifyd O QO
5,101 OOODOOOOO
Verify 1YY FALIEFE
piniskid V850ES/Jx3
HSHfHFICLBBUSYD
@ 84 L7 R Fryn| T
B4 LPYH
4 BUSYf2R&
\ﬂ @) Verify IYY F-TL—Li%{E >
BALTIb—" HS##HFICLBBUSYD
Rtk ® B4 L7 k-Fryn| T
BUSY#Z&
\‘1 @ AF—AA-FIyHinE >
AF—AA-FLyDMEOHR | >
fER
[EERT A BEEBRT/
SALFI B4 LTYR-T5-1
I>—
EERT
a ® HSTHFIcLBBUSYD| |
_— S4LPIb-FIv)
ALY
setk BUSYfZ&
\ﬁ @ F—RIL—L(RUTPA A1 F—5) %l >
B4 LPYk e
— HS##FICLBBUSYD
RE 54 L79b-Fron| BT
BUSYfi#&
o AF-5A-FIYVIE >
< AT—RA-FIvDNIBOFER (ST1/ST2) ‘ )
Z{EAT—AA(STI)
= (EERT RERT

SALPIR-I5-]

Z{EAT—RA(ST2)
[ACK/ACKLEA4}]

BEE#T ([B]

ACKEAS:

ACK
BEE#T D]
275 JL-LE&EE?

N [Yes/No]

®&N

{e}

EE#T [A]

RO1AN0931JJ0300 Rev.3.00

2011.12.15

Page 140 of 260

RENESAS



V850ES/Ix3 XA/ N> kA—3 REYr-IUTIILFYT A4 O0ar bO—5
AR A A s ]
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5.10.5 OO0OOOoOOoOooOoOoO

VerifyOOOOOOOODOODODOODODODOOODOOOO
Y faiaiaiaiaiaiaioiaiaiaiaiaiaisiaiaiaiaiaioiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiotalaiaialale **/
/* */
/* Verify command (CSI-HS) */
/* */
Y faiaiaiaiaiaiaisiaiaiaiaiaiaisioiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiateiaiaiaiale /
/* [[1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ul6 ... error code */
Y Saiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiatole /
ulé fl_hs_verify(u32 top, u32 bottom, u8 *buf)
{

uleé rc;

u32 send_head, send_size;

bool is_end;

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

/* set params */

/**********************7\-*7\-***********************/

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

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

/* send command & check status */
/**********************7\-*************************/

if (hs_busy to(tCOM_MAX))
return FLC HSTO ERR; // t.o. detected

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

if (hs_busy to(tWT6_MAX))

return FLC _HSTO ERR; // t.o. detected
rc = fl_hs_getstatus(); // get status frame
switch(rc) {
case FLC _NO_ERR: break; // continue
// case FLC HSTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
Y faiaialaiaiaiaisiaiaiaiaiaiaiasisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiolafale /
/* send user data */
Y faiaieieiaiaisisiaiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiofale /

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
3
else{
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is_end = true;
send_size bottom
//

}

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

memcpy (fl_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;

if (rc

return rc;

it (hs_busy to(tWT7_MAX))

return FLC HSTO_ERR;

rc = fl_hs_getstatus();
switch(rc) {

put_dfrm_hs(send_size, fl_txdata_frm,

// t.o. detected

is_end))

// send user data
// error detected

// t.o. detected

// get status frame

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

default: return rc; break; // case [B]
3

if (FI_st2 '= FLST ACK){

rc = decode_status(fl_st2);

return rc;

3
if (is_end)
break;
}
return FLC_NO_ERR; // case [A]

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

// send all user data ?
// yes
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5.11 Block Blank Checkl O OO [J

5.11.1 0O00oooon
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5.11.4 0JOU0O0Oooon
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5.11.5 JUOUuooooooad

1000000BlockBlank CheckDOD OO ODOOOOOOOOODOOODO

Y dslaiaiaisiaisiaioiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaie /
/* */
/* Block blank check command (CSI-HS) */
/* */
Y dslaiaiaiaiaisiaioiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaie /
/* [1] ul6 sblk . start block number */
/* [1] ul6 eblk - end block number */
/* [r] ulé6 . error code */

ulé fl_hs_blk_blank_chk(ul6 sblk, ul6 eblk)
{
ul6é 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);
wt8_max = make wt8 max(sblk, eblk); // get tWT8(Max)

if (hs_busy to(tCOM_MAX))

// set SAH/SAM/SAL,

return FLC HSTO ERR;
if (rc =
return rc;

if (hs_busy to(wt8_max))
return FLC HSTO ERR;

rc = fl_hs_getstatus();

// t_o. detected :case [C]

put_cmd_hs(FL_COM_BLOCK_BLANK_CHK, 7, fl_cmd_prm))

EAH/EAM/EAL

// send ""Block Blank Check' command

// case [C]

// t_o. detected :case [C]

// 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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5.12 Silicon Signatured [0 0 [
5.12.1 OOODOOOOO
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5.12.5 0J0O00OOOOO0O0O0O

Silicon Signature0 0 000 000OO0OODOODOOOOODOOO

Y feiaiaiaiaiaisisiaiaiaiaiasiaioiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaialalaiaiolataiale /
/* */
/* Get silicon signature command (CSI-HS) */
/* */
Y Seiaiaiaiaiaiaisiaiaiaiaiaiaisiaiaiaiaiaiaiaioialaiaiaiaiaioiolalialie /
/* [i] u8 *sig... pointer to signature save area */
/* [r] ulé6 ... error code */
Y falaiaiaiaiaioiaiaiaiaiaiaiaioieialaiaialaiatote /
ulé fl_hs_getsig(u8 *sig)

{

uleé rc;

it (hs_busy_to(tCOM_MAX))
return FLC_HSTO_ERR; // t_o. detected :case [C]

if (rc = put_cmd_hs(FL_COM_GET_SIGNATURE, 1, fl_cmd_prm))
// send "Silicon Signature' command

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

if (hs_busy to(tWT11l_MAX))

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

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

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

}

if (hs_busy to(tFD2_MAX))
return FLC_HSTO_ERR; // t_o. detected :case [C]

rc = get_dfrm_hs(fl_rxdata_frm); // get signhature 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(sig, fl_rxdata_frm+OFS_STA_PLD, fl_rxdata_frm[OFS_LEN]);
// copy Signature data

return rc; // case [A]
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5.13 Version Get 00 O O
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5.13.4 O00O0OO0OOODOO
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5.13.5 OJ00OOooOooood

VersionGetU O OO ODOODOOOODOOOOODOOOO

V Asialaiaisaisisiaiaiaisssiaisiaiaisasisiaiiasisssiaiiaiaisasaiiiaiaassiaiaiaiaiaaaiaiaiaiaiaaaiaiaiaiaiaie /
/* */
/* Get device/firmware version command (CSI-HS) */
/* */
Y faiaiaiaiaiaiaiaiaiaiaiaiaioaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiolaiaiaialabe **/
/* [1] u8 *buf ... pointer to version date save area */
/* [r] ulé ... error code */
Y falaiaiaiaiaiaiaiaiaiaiaiaioitiaiaiaiaiaiaiotalaliaie /
ulé fl_hs_getver(u8 *buf)

{

ulé rc;

it (hs_busy_to(tCOM_MAX))
return FLC_HSTO_ERR; // t_o. detected :case [C]

if (rc = put_cmd_hs(FL_COM_GET_VERSION, 1, fl_cmd_prm))
// send ""Version Get" command

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

if (hs_busy to(tWT12_MAX))

return FLC_HSTO_ERR; // t_o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame
switch(rc) {
case FLC _NO_ERR: break; // continue
// case FLC HSTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
if (hs_busy to(tFD2_MAX))
return FLC_HSTO_ERR; // t_o. detected :case [C]
rc = get_dfrm_hs(fl_rxdata_frm); // get signhature 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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ChecksumO OO OO0OO0OO0ODOO0OOODOOOOODOOO
V Asialaiaisaisisisiaiasisssiaiaiaiaisdsisiaiiaiassisiiaiaisasaiiiaiaadsiaiaiaiaiaasiaiaiaiaiaaaiaiaiaiaiaie /
/* */
/* Get checksum command (CSI-HS) */
/* */
Y Seiaiaiaiaiaiaisiaiaiaiaiaiaisiaiaiaiaiaiaiaioialaiaiaiaiaioiolalialie /
/* [1] ul6 *sum ... pointer to checksum save area */
/* [[1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé6 ... error code */
/ /
ulé fl_hs_getsum(ul6 *sum, u32 top, u32 bottom)
{
uleé rc;
u32 fd1l_max;
/************************************************/
/* set params */
/************************************************/
set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
fd1l_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, fl_cmd_prm))// send "Checksum"
command

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

if (hs_busy to(tWT16_MAX))

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

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

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

}
Y foiaieiaiaiaiaioioialaiaiaiaiaisiaiaiaiaiaiaiaioiaiaiaiaiaiaioiaiaiaiaiaiaiaiololobe /
/* get data frame (Checksum data) */
Y foiaieiaiaiaiaioioiolaiaiaiaiaiaioiaiaiaiaiaiaioioaiaiaiaiaioiaioiaiaiaiaiaiolofobe /
iT (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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Y Seiaiaiaiaiaiosiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiolaliaiale /
/* */
/* Set security flag command (CSI-HS) */
/* */
Y faiaiaiaiaiaiosisiaiaiaiaiaiaisiaiolaiaiaiaiaioiaiaiaiaiaiaioaiaiaiaiaiaiaiaioiatalaiale /
/* [1] u8 scf ... Security flag data */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé fl_hs_setscf(u8 scf, u8 bot, u32 vect)

{

ul6é rc;

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

/* set params */
/********************************************************l
fl_cmd_prm[0] = 0x00; // "BLK"™ (must be 0x00)
fl_cmd_prm[1] = O0x00; // "PAG" (must be 0x00)

fl_txdata_frm[0]
fl_txdata_frm[1]

bot; // "BOT

fl_txdata_frm[2]
fl_txdata_frm[3]

(u8)(vect >> 16); // "ADH"
(u8)(vect >> 8); // ADM™

fl_txdata_frm[4] (u8) vect; // "ADL"
[RFFFFF S A dedededededededededededededededededededek /
/* send command */
[RFFFFF A A G dededededededededededededededededededededededededededede ek /
iT (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))

scf]= 0b11100000; // "FLG" (bit 7,6,5 must be "1%)

// send "'Security Set" command

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

if (hs_busy_to(tWT13_MAX))

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

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

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

Y daiaieiaiaiaisiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaioioiaiaiaiaiaiaiaiaiaiataialaiole /
/* send data frame (security setting data) */
Y faiaieieiaiaiaisiaialiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiafale /
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(tWT14_MAX))

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

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

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

}
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Y foiaiaiaiaiaiaisisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiale /
/* Check internally verify */
Y Solaiaiaiaiaiaisiaiaiaiaiaiaitiaiaiaiaiaiaioioialiaiaiaiaiaiatoiaiaiaiaiale /
ifT (hs_busy_ to(tWT15_MAX))
return FLC_HSTO_ERR; // t_o. detected
rc = fl_hs_getstatus(); // get status frame again
// switch(rc) {
// case FLC _NO_ERR: return rc; break; // case [A]
// case FLC_HSTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 }

return rc;

}
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S Uuooouoooon

ReadD OOOO0OOOODOOODOOOODOO

/ falaiaiaiaiaie /
/* */
/* Read command */
/* */
V Askaiaiaiaisiaiaiaiaisiaisiaisiaiaiaiaisiaisiaiaiaiaisiaiaiaiaiaiaiaie /
ulé fl_hs_read(u32 top, u32 bottom)
{

ulé rc;

u32 read_head;

ul6 len;

u8 hooter;

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

/* set params */
/************************************************l
set_range_prm(fl_cmd_prm, top, bottom);

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

/ /
/* send command & check status */
/ ialaiaialeV 4
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;

ifT (hs_busy to(tWT17_MAX))

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

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

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

Y Sciaiaiaiaiaiaiaiote /
/* receive user data */
Y Soiaiaiaiaiaiaiaioiole /

read_head = top;
while(1){

ifT (hs_busy to(tWT18 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(tWT19_ MAX))
return FLC_HSTO _ERR;// t.o. detected

put_sfrm_hs(FLST_NACK);

// send status(NACK) frame
return rc;
break;

}
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ifT (hs_busy_to(tWT19_MAX))
return FLC_HSTO ERR; // t.o. detected
put_sfrm_hs(FLST_ACK); // send status(ACK) frame
Vdsisisiaiaiaioiaialaiaiaiaioioiolaiaiaiaioiotole /
/* save ROM data */
Y Seiaiaiaiaiaiaioioiaiaiaiaiaiaioioaiaiaiaiaiaiaiaiolaiaiaiaiaiaiolate /
if ((Ien = 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 */
Y felaiaiaiaiaisisisiaiaiaiaiaiasisisiaiaiaiaisisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiofale /
hooter = fl_rxdata_frm[len + 3];
if (hooter == FL_ETB) // end frame ?
continue; // no
break; // yes
}
return FLC_NO_ERR;
}
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6.4.4 OJO0OOOOOO
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StatusU OO DOOO0OO0O0OO0O0OO0OO0OO0O0O0O0DOO0

Y folaialaialaialaialalaiale /
/* */
/* Get status command (CSI) */
/* */
Y felaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaialaialale /
/* [r] ulé ... decoded status or error code */
/* */
/* (see fl.h/fl-proto.h & */
/* definition of decode_status() in fl.c) */
Y dsiaiaiaisiaiaiaisiaisiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaialaiaiale /
static ul6 fl_csi_getstatus(u32 limit)

{

ulé rc;
start_flto(limit);

while(1){

put_cmd_csi(FL_COM_GET_STA, 1, fl_cmd_prm); // send "'Status" command frame

fl_wait(tSF);
rc = get_sfrm_csi(fl_rxdata_frm);
switch(rc){

case FLC_BUSY:
ifT (check_flto())

// wait

// get status frame

// time out ?

return FLC_DFTO_ERR; // Yes, time-out // case [C]

continue;

default:
return rc;

case FLC_NO_ERR:

retry

// no error

// checksum error

break;
}
if (Fl_stl == FLST_BUSY){ // ST1 = BUSY
if (check_flto()) // time out ?
return FLC _DFTO_ERR; // Yes, time-out // case [C]
continue; // No,
}
if (fl_rxdata_frm[OFS_LEN] == 2 && fl_stl FLST_ACK && fl_st2 ==
FLST_BUSY){
if (check_flto()) // time out ?
return FLC DFTO _ERR; // Yes, time-out // case [C]
continue;
}
break; // ACK or other error (but BUSY)
}
rc = decode_status(fl_stl); // decode status to return code

// switch(rc) {
//
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// case FLC_NO_ERR: return rc; break; // case [A]
// default: return rc; break; // case [B]
/7 }

return rc;
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6.5.4 OJO0OOOOOO
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ResetU DD ODUO0O0O0ODO0OOOOOOOOOOOO
Y faiaiaiaiaiaioioialaiaiaiaiaiaiofalaiaialaioie /
/* */
/* Reset command (CSI) */
/* */
Y Sciaiaiaiaiaisisiaiaiaiaiaiaisiaiaiaiaiaiaioiaiaiaiaiaiaioiaiaiaiaialaioiotale /
/* [r] ulé ... error code */
Y feiaiaiaiaiaiaioiaiaiaiaiaiaisiaiaiaiaiaiaiaioiaiaiaiaiaiaioiolaiaiaiaiaioiofaliaiaialaiaie /
ulé fl_csi_reset(void)
{

ul6é rc;

u32 retry;

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

fl_wait(tCoOM); // wait before sending command frame

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

fI_wait(tWTo);

rc = fl_csi_getstatus(tWTO_MAX); // get status
if (rc == FLC_DFTO_ERR) // timeout error ?
break; // yes // case [C]
if (rc == FLC_ACK) // Ack ?
break; // yes // case [A]
//continue; // case [B] (if exit from loop)
}
// switch(rc) {
//
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 }

return rc;

}
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Oscillating Frequency0 D 0 00 O00OO0ODOODOOOOOOODOO
Y Soiaiaiaisisisisisiaiaiale /
/* */
/* Set Flash device clock value command (CSI) */
/* */
Y Seiaiaiisisisisisiaisisiaiaiatiaai il alaiale /
/* [i] u8 clk[4] ... frequency data(D1-D4) */
/* [r] ulé ... error code */
Y deiaiaisisisisisisisisisisisisisisiaisisisisiaiaiaisiaiaisiaiaiaiaiaialaiaiale /
ulé fl_csi_setclk(u8 clk[D)
{
ul6 rc;
fl_cmd_prm[0] = clk[0];// "DO1"
fl_cmd_prm[1] = clk[1];// "D0O2"
fl_cmd_prm[2] = clk[2];// "D0O3"
fl_cmd_prm[3] = clk[3];// '"D04"
fl_wait(tCoM); // wait before sending command frame

put_cmd_csi(FL_COM_SET_0OSC_FREQ, 5, fl_cmd_prm);
// send "Oscilation Frequency Set" command

f1_wait(tWwTo);

rc = fl_csi_getstatus(tWT9_MAX); // get status frame
// switch(rc) {
//
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 }

return rc;

}
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6.7.4 ODO0OOOOOO
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ChipEraseO 0O O0ODOOOOOOOOOODOODOO
Y fsiaiaiaiaiaioiaiatalaialaioia /
/* */
/* Erase all(chip) command (CSI) */
/* */
Y faiaiaiaiaiaiaioioialaiaiaiaioiaioiaiaiaiaiaioiaiataiaialaiaie /
/* [r] ulé error code */
Y foiaiaiaiaiaiaisioiaiaiaiaiaitiaiaiaiaiaiaioioialaiaiaiaiaiaiaiaiaialaiaie /
ulé fl_csi_erase_all(void)
{

ul6é rc;

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

put_cmd_csi(FL_COM_ERASE_CHIP, 1, fl_cmd_prm); // send "Chip Erase'" command

Fl_wait(tWTl);
rc = fl_csi_getstatus(tWT1_MAX);

// switch(rc) {

//

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

return rc;

// get status frame

// case [A]
// case [C]
// case [B]
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6. 8 Block Erasell [0 [ I
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6.8.5 DUOOOUOOOOOO

1000000BlockEraseD OO0 O0O0O0OOO0ODOOOODOOODODOO

Y folaiaiaiaiaiaioialaiaiale /
/* */
/* Erase block command (CSI) */
/* */
Y foiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiolalaiale /
/* [1] ul6 sblk . start block number */
/* [1] ul6 eblk . end block number */
/* [r] ulé . error code */
Y faiaiaiaiaiaisisiaiaiaiaiaiaisiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaioialalaiale /
ulé fl_csi_erase_blk(ul6 sblk, ul6 eblk)
{

ulé rc;

u32 wt2, wt2_max;

u32 top, bottom;

top = get_top_addr(sblk);
bottom

set_range_prm(fl_cmd_prm, top, bottom);

wt2
wt2_max

make_wt2(sblk, eblk);
make_wt2_max(sblk, eblk);

// get tWT2(Min)
// get tWT2(Max)

f1_wait(tCoM);

// get start address of start block
get_bottom_addr(eblk);// get end address of end block

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

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

return rc;

}
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6.9 Programming O 0O O
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6.9.2 ODOOOOO
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6.9.4 ODO0OOOOOO
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6.9.5 ODUOO0Oooooooao
Programming0 OO0 0000000 OO0OODOODOOOO
Y folaiaiaiaiaiaioialaiaiale /
/* */
/* Write command (CSI) */
/* */
Y foiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiolalaiale /
/* [1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé ... error code */
Y faiaiaiaiaiaisisiaiaiaiaiaiaisiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaioialalaiale /
ulé fl_csi_write(u32 top, u32 bottom)
{
ul6é rc;
u32 send_head, send_size;
bool is_end;
u32 wt5, wt5_max;
// set params
set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
wtb = make_wt5(get_block_num(top, bottom));
wt5_max = make_wt5_max(get_block_num(top, bottom));
Y Seiaiaiaiaiaiaisiaiaiaiaiaiaisioiaiaiaiaiaiaioiaiaiaie /
/* send command & check status */
Y Seiaiaiaisiaiaioiaiaiaiaiaiaiaitiaiaiaiaiaioiaiaiaiaiaiaiaiatoiaiaiale /
fl_wait(tCoM);
put_cmd_csi(FL_COM_WRITE, 7, fl_cmd_prm); // send "Programming' command
fl_wait(tWT3);
rc = fl_csi_getstatus(tWT3_MAX); // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
/********************7\-***************************/
/* send user data */
/**********7\-*7\-*7\-*****7\-*7\-*************************/
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
¥
else{
is_end = true;
send_size = bottom - send_head + 1;
// transmit size = (bottom - send_head)+1 byte
¥

memcpy (fl_txdata_frm, rom_buf+send_head, send_size);
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// set data frame payload
send_head += send_size;

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

put_dfrm_csi(send_size, fl_txdata_frm, is_end);

// send data frame (user data)

fl_wait(tWT4); // wait

rc = fl_csi_getstatus(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]
}
ifT (Fl_st2 1= FLST_ACK){ // ST2 = ACK ?
rc = decode_status(fl_st2); // No
return rc; // case [D]
}
it (is_end) // send all user data ?
break; // yes
//continue;
¥
Y Ssiaieleiaiaioisisialaiaiaiaioisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaioiotale /
/* Check internally verify */
Y Saiaieleiaiaisisiaialaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaioioaiaiaiaiaiofofale /
fl_wait(wth); // 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]
/7 }
return rc;
}
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6.10 VerifyO OO O
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6.10.2 OOOODOO
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6.10.5 ODOOOOOOOOO

VerifyDOODOOOODOOOOOOOODOOO

Y faiaiaiaiaiaiaisiaiaiaiaiaiaiaiaialaiaiaie /
/* */
/* Verify command (CSI) */
/* */
Y foiaiaiaiaiaisisiaiaiaiaiaiaisiaiaiaiaiaiaioioialaialaiaiaioioiaiaialaiaie /
/* [1] u32 top . start address */
/* [1] u32 bottom . end address */
/* [r] ulé6 . error code */
V fsiaiaiaiaiaiaioiaiaiaiaiaiaisiaialiaiaiaiaiaiaiaiaiaiaiaiaioioiaiaiaiaiaioioiaiaiaiaiaiaioiaiaiaiaiaialate /
ulé fl_csi_verify(u32 top, u32 bottom, u8 *buf)
{

ulé rc;

u32 send_head, send_size;

bool is_end;

// set params

set_range_prm(fl_cmd_prm, top, bottom);

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

/ nnnnnnnnnnnnn /
/* send command & check status */
/ nnnnnnnnnnnnnnnnn /

f1_wait(tCoM);

put_cmd_csi(FL_COM_VERIFY, 7, fl_cmd_prm);

f1_wait(tWT6);

rc = fl_csi_getstatus(tWT6_MAX);
switch(rc) {
case FLC_NO_ERR:
// case FLC_DFTO_ERR:
default:

}

return
return

// send "Verify'" command

// get status frame

break;
break;
break;

/************************************************l

/* send user data

*/

/************************************************l

send_head = top;

while(1){

if ((bottom - send_head) > 256){

is_end = false;

// rest size > 256 ?

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

// yes, not end frame
// transmit size = 256 byte

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

send_size = 256;
3
else{

is_end = true;
}

memcpy (fl_txdata_frm, buf+send_head, send_size);
// set data frame payload

send_head += send_size;
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return

fl_wait(tFD3);

put_dfrm_csi(send_size, fl_txdata_frm,

fl_wait(tWT7);

rc = fl_csi_getstatus(tWT7_MAX);

switch(rc) {

case FLC_NO_ERR:
// case FLC DFTO_ERR: return

default:
H

return

if (FI_st2 1= FLST_ACK){

rc = decode_status(fl_st2);
return rc;

}

it (is_end) // send
break; // yes

//continue;

FLC_NO_ERR; // case [A]

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

// get status frame

break; // continue
rc; break; // case [C]
rc; break; // case [B]
// ST2 = ACK ?

// No
// case [D]

all user data ?
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6. 11 Block Blank Checkd [0 [0 [J
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6.11.2 OOOODOO
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6.11.4 ODOOOOOOO
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6.11.5 OD0O0OOOOO0OOOoO

1000000BlockBlank CheckDOD OO ODOOOOOOOOODOOODO

[*** /
/* */
/* Block blank check command (CSI) */
/* */
Y foiaiaiaiaiaioiaiaiaiaiaiaiotolole /
/* [1] ul6 sblk . start block number */
/* [1] ul6 eblk . end block number */
/* [r] ulé . error code */
Y foiaiaiaiaiaioioiaiaiaiaiaiaioiaialaiaiaiaioioialaiaiaiaiaiotoiale /
ulé fl_csi_blk _blank_chk(ul6 sblk, ul6 eblk)
{
ul6é 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)
Fl_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 [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 }
return rc;
}
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6. 12 Silicon Signatured [J [ [
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Y folaiaiaiaiaiaioialaiaiale /
/* */
/* Get silicon signature command (CSI) */
/* */
Y felaiaiaiaiaisiaialaiaialaioiaiaiaiaiaiaiaioaiaiaiaialaiaie /
/* [1] u8 *sig . pointer to signature save area */
/* [r] ulé . error code */
Y Sciaiaiaiaiaiaisiaiaiaiaiaiaioiaiaiaiaiaiaioiaiaiaiaiaiaioiaiaiaiaialaiaiotale /
ulé fl_csi_getsig(u8 *sig)
{
ul6é rc;
fl_wait(tCoM); // wait before sending command frame
put_cmd_csi(FL_COM_GET_SIGNATURE, 1, fl_cmd_prm);
// send "Silicon Signature' command
Fl_wait(tWT1l);
rc = fl_csi_getstatus(tWT11l_MAX); // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
Fl_wait(tFD2_SIG); // wait before getting data frame
rc = get_dfrm_csi(Ffl_rxdata_frm); // get data frame (signature data)
if (re){ // if no error,
return rc; // case [D]
}
memcpy(sig, Fl_rxdata_frm+OFS_STA_PLD, fl_rxdata_frm[OFS_LEN]);
// copy Signhature
data
return rc; // case [A]
}
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Y foiaiaiaiaiaiaioialaiaiale /
/* */
/* Get device/firmware version command (CSI) */
/* */
Y felaiaiaiaiaisiaialaiaialaioiaiaiaiaiaiaiaioaiaiaiaialaiaie /
/* [i] u8 *buf ... pointer to version date save area */
/* [r] ulé ... error code */
Y Sciaiaiaiaiaiaisiaiaiaiaiaiaioiaiaiaiaiaiaioiaiaiaiaiaiaioiaiaiaiaialaiaiotale /
ulé fl_csi_getver(u8 *buf)
{

ul6é rc;

fl_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); // 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]

}

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

rc = get_dfrm_csi(Ffl_rxdata_frm); // get version data

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

}

memcpy(buf, Fl_rxdata_ frm+OFS_STA PLD, DFV_LEN);// copy version data

return rc; // case [A]
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/****************************************************************/
/* */
/* Get checksum command (CSI) */
/* */
Y Asiaiaiaiaiale /
/* [1] ul6 *sum ... pointer to checksum save area */
/* [1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé6 ... error code */
/x> /
ulé fl_csi_getsum(ul6é *sum, u32 top, u32 bottom)
{
ulé rc;
u32 fdi;
/ ialaieiaiaiaier’4
/* set params */
/ /
// set params
set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
fd1l = get_fdil(get_block_num(top, bottom)); // get tFD1(Min)
Y Seiaisisisisisisisisisisisisisisisitisisisisisisisisisisisisisisisiaisisiaisiaiaisiaisiaiaiaiale /
/* send command */
/************************************************l
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(tWT16);

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]
}
Y feiaiaieiaiaiaisiaiaiaiaiaiaiaioiaiaiaiaiaiaiaisiaiaiaiaiaiaioiaiaiaiaialaioiofolaiaiale /
/* get data frame (Checksum data) */
Y Soiaiaiaiaiaiaisiaialiaiaiaiaiaisioialaiaiale /
fl_wait(fdl);
rc = get_dfrm_csi(Ffl_rxdata_frm); // get data frame(version data)
it (re){ // 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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6.15.5 OD0O0OOOOOOOoO

Security Set0 OO0 00 DO0O0O0OOOOODOOOODO

Y faiaieiaiaiaiaisiaiaiaiaiaiaiaiaialaiaiaie /
/* */
/* Set security flag command (CSI) */
/* */
Y faiaiaiaiaiaisisiaiaiaiaiaiaisiaiaiaiaiaiaioioialiaiaiaiaiaioiolaiaiaie /
/* [1] u8 scf ... Security flag data */
/* [r] ulé6 ... error code */
Y faiaiaiaiaiaiaioiaiaiaiaiaiaisiaiaiaiaiaiaisiaiaiaiaiaiaioiaiaiaiaiaiaiaioiefaiaialaiaiatotole /
ulé fl_csi_setscf(u8 scf, u8 bot, u32 vect)
{

ulé rc;

Y Soiaiaiaiaiaiaioiaiaiaiaiaioioiolale /

/* set params */

Y Soiaiaiaiaiaiaiaiote /

fl_cmd_prm[0] = O0x00; // "BLK" (must be 0x00)

fl_cmd_prm[1] 0x00; // "PAG" (must be 0x00)

fl_txdata_frm[0]
fl_txdata_frm[1]

scf|= 0b11100000; // "FLG" (bit 7,6,5 must be "1%)
bot; // "BOT"

fl_txdata_frm[2]
fl_txdata_frm[3]

(u8)(vect >> 16); // "ADH"
(u8)(vect >> 8); // "ADM"

fl_txdata_frm[4] = (u8) vect; // "ADL"

[RFFFFF A A G A dedededededededededededededededededededededededededededek /

/* send command */

[RFFFFF A A G dedededededededededededededededededededededededededededededededek /

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

put_cmd_csi(FL_COM_SET_SECURITY, 3, fl_cmd_prm);// send "Security Set'" command

Fl_wait(tWT13); // wait
rc = fl_csi_getstatus(tWT13_MAX); // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
/************************************************/
/* send data frame (security setting data) */
/**********************7\-*************************/
fl_wait(tFD3); // wait before getting data frame

put_dfrm_csi(5, fl_txdata_frm, true); // send data frame(Security data)

fl_wait(tWwTl4);

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

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

}

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

/* Check internally verify */

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

Fl_wait(tWTlh);

rc = fl_csi_getstatus(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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ReadO 0D DO DO0OODOODOOODOOOODODO
/****************************************************************/
/* */
/* Read command (CSI) */
/* */
/****************************************************************/
/* [1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé fl_csi_read(u32 top, u32 bottom)
{
ulé rc;
u32 read _head;
ul6 len;
u8 hooter;
Y daiaioiaiaiaisiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaialialaiaiaiaiaieiaiaiaiaiaiaiaiaiaiataialaiole /
/* set params */
Y daiaioieiaiaisiaiaiaiaiaiaiaiaiaiaisiaiaiaiaiaiaiaialialaiaiaiaioioiaiaiaiaiaiaiaiaiaiatalalaiole /
set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
Y Saiaieiaiaiaisiaiaiasisiaiaiaiaiaiaisiaiaiaiaiaiaioialialaiaiaiaioioiaiaiaiaiaiaiaiaiaialaialatole /
/* send command & check status */
Y Saiaielaiaiaisisiaiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiolofale /
fl_wait(tCOM); // wait before sending command
put_cmd_csi(FL_COM_READ, 7, fl_cmd_prm);// send "Read" command
fl_wait(tWTl7); // wait
rc = fl_csi_getstatus(tWT17_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 */
/ /
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(tWwT19);

put_sfrm_csi(FLST_NACK);// send status(NACK) frame
return rc;

break;
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}
Fl_wait(tWT19);
put_sfrm_csi(FLST_ACK); // send status(ACK) frame
/************************************************/
/* save ROM data */
/************************************************/
if ((Ien = 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;

Y Seiaiaiaiaiaisiaiaisisisiaiaiaiaiaisiaisisisiaiaisiaiaisisiasiasiaiasiasiaisiaiaiaisiaiaiaiaiaiaiale /

/* end check */

Y felaiaiaiaiaiaiaiaisisisiaisiaiaiaisiaiaisiaiaiaiaiaiaisisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiale /

hooter = fl_rxdata_frm[len + 3];

it (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 o o MIN. TYP. MAX.
Voot —FLMDO1t tor 1ms
FLMDOt - RESETt 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 tL2 UART 02
FLMDO counter rise time tr 1us
FLMDO counter fall time tr 1us

01. FLMDOODOOODOOOOODDOOOOtweOWwreed+2000000000000000O
2. 9600bpsOOOOHOOOODOO
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0 Ta= 0400 085 °CO Vop = EVop = AVRrero = AVREF1, Vss = EVss = AVss =0V, CL =50 pFO
O 0 od o 0O MIN. MAX.
Datal] Data tor |Receive |CSI, CSIO HS 192/fxx

data frame| UART

192/fxx

tor

Send data|CSI, CSIO HS

177 [fxx

frame UART O
Receive Status command framel | tsr | CSI, CSIO HS 3046/fxx
Send status frame
Send status frame tro1 |CSI, CSIO HS 1425/fxx[] 202676/fxxx M 1710/fxx0 243212/fxxx M
Send data frame(1) 024 us 029 us
UART O 1710/fxx0 243212/fxxx M
029 us
Send status framel] tro2 |CSI, CSIO HS 5685/fxx0 72 us
Send data frame(2) UART O
Send status frameO troz |CSI, CSIO HS 3487/fxx0 36 us
Receive data frame(3) UART 3487/fxx0 36 us

Send status frame [0

Receive command frame

tcom

730/fxx0 12 us

0 OO0O00OOoO00DOOOo00OOO00OoOOO00OOoOO00ODOO00OoOOoOOoDboOoOoboo3sooooonn

gogo

o0 MODOOOD

xkx0O0OOO0O0O0O00oooo

[0 tor, trp3, tcomd

V850ES/Ix3D O OO0O0OO00O0O0O0OMINOCOCOOODOOOOOOOODOOO
ooooooooooooooooMINOODOOODOOOOODOOOODOOODODOO

O toT, tsF, tro20]

V850ES/Ix3D O ODOO0O0O0O0O0OOMINOOCODOODODOODODODODODDOO

go0opooOoOooooOoOoooOoOoMINOODOOODOOOOODOOODOOOODOO

cSiDOO0OOOO0O0DOO0OOMINOCOOOODStatusOOOOOOODOOODOOACKODODOOODDOO
gbobooboooooboboboboboooboobooboobobobobobooobooboooboOon

O tro10

VB50ES/Ix30D OMIN.OMAX.O OO OOOOODODOODOOOO0O0O0O0OMAX.OOO0ODODOV8S0ES/Ix30 00

gboboboooooooobobobobooooooooooobooboboo

csSiDOooOooooOoOopDOoOoOMINOMAXOODOO,000DOOO0ODOCOOOODOOODOOODOO
UARTO OO OOOV850ES/Ix3U OMINOMAX.OOOODODODODODODOODOODOOoDOoDooooo
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0 Ta= 0400 085 °CO Vop = EVop = AVRero = AVRer1, Vss = EVss = AVss =0V, CL =50 pFO O 1/20

gooo oo oo MIN. MAX.
Reset twto CSlI, CSIOHS 255/fxx
UART 01
Chip Erase twr1 0 48024/fxx0 98512 us 52051/fxx0 1943467 us
Block Erase twrz O 7327/fxx0 0 28413 us0 308 psx BM | 7327/fxx0 0 284125 us0 3072 usx BM
0600/fx000..720 072 us 0600/fxx0 00 ...°°0 072 us
Program twrs CSl, CSIOHS 3472/fxx0 48 us
UART 01
twra”® | O 18765/fxx0 603 us 1035327/fxx0 33090 us
twrs CSI, CSIOHS | 4249/fxx0 38 usO O 259154/fxx 5099/fxx[] 46 s 0 310985/fxx
01191 usOx M 01429 usd x M
UART 04 5099/fxx[] 46 s 0 310985/fxx
01429 usO x M
Verify twre CSI, CSIOHS 517 Ifxx
UART 01
twr7"® | CSI, CSIOHS 6847/fxx0 63 us
UART os
Block Blank Check | twts O 4416/fxx0 O 20 psO 308 psx BM 5300/fxx0 0 24 psO 369 usx BM
0 600/fxx0 0 0 ...°%0 0 24 us 0720000 ...°%0 029 us
Oscillating twre CSI, CSIOHS 10645/fxx
Frequency Set UART 01
Baud rate set twr1o UART 2984/fxx
Silicon Signature twr11 CSI, CSIOHS 515/fxx
UART o1
Version Get twr12 CSI, CSIOHS 519/fxx
UART 01

01. 0000000000000000000000000000000000000000000000000
00003s0000000000
2. DOO0D0OOOOODC0OOO0OOBNDOOOOOOOODOD O0OO0OOOO0BMOOOOOOOOOOOOO
00000000000000000000
0 000002-4-8000000000000 0Block Erased 000 0Min.O0 0D 0BN =30
7327/fxx0 0 28413 us0 308 psx 20 600/fxx0 O 0 28413 us0 308 usx 40 600/fxx0]
0 0 28413 s 308 usx 80 600/fxx0 0 72 us
3. 6400000000
4 0000000000 O0O0O00OD0O0DO0O000000000000000000003s00000
0oooo
5. 000000000000 0000000000000000000000000000000000000
003s0000000000

o0 MODOOOODO
BMOOOODOOOODOODOODOOOOO
BNOOOODOOOOODOOODOOO DboOooboooooo
xx0OOOO0OO0O0000ooo
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0 Ta= 0400 085 °CO Vop = EVop = AVRero = AVRer1, Vss = EVss = AVss = 0V, CL =50 pFO O 2/20

gooo oo oo MIN. MAX.
Security Setting twr1s CSI, CSIOHS 469/fxx
UART 01
twr1a O 28893/fxx[] 1896 us 29687/fxx[] 301429 us
twr1s CSl, CSIOHS 14274/fxx0 28858 us 14274/fxx0 287334 us
UART 02 14274/fxx(0 287334 us
Checksum twr1e CSI, CSIOHS 715/fxx
UART 01
Read twr17 CSI, CSIOHS 2074/fxx00 24 us
UART 01
twris”® | CSI, CSIO HS 13058/fxx0 12 us
UART 04
twT1e O 148/fxx o5

01, 0J00O0OO0O0O0OOOO0OOOO00O0OO00DOOO00OOOO00DOOO00DOOO0bOOOODODOOODOCOOOOO
go0oo3sbooooooonDo

2 DO00ODOO0OO0ODOOODOOOOCOOOOOOOO0O0OCO00ODO0O0OOO0OU0ODOODOODOOODDbOSsOODOO
goood

3. 400000000

4 0OO0OO00oOoOOoOoOoOOObOOOO0ObOObO0OODOOO0ODOOOUOODOOUODOODOODOOOODOOOO0
go0oo3sbooooooooo

5. JO00OO0O00ODOOO0ODOOOoOobDoOoOooDoOd

00 fOOOOODOODODOOOO

O twto — twTg, twT11 — twT190d

OMINOMAX.OOODOOOOOOO
V850ES/Ix3U OMINOMAX.OODOODOOODODODOOOOOOCOOMAX.DOODOOOVE50ES/JIx30
goooooooo0o0obOoOoOobOoo0ooboO0oDobo0ooooooooDooOoooD
cSiIiddoooooooouooOMINOMAXOOOOOODODODOOODODODODODO00o0ooooooooooo
UARTO OO OOOV850ES/Ix30 OMINOMAX.OOOODODODODOOOOOOOOOooooooo

OMINODOOODOOOOODO
cSiDOU00DOO0DOOO0UOOOMINOCOOOODOStatusOO0O00DOO0OO0DOOOOOACKODOODODOO
gooooooboooboooOooobo0ooooOoooooO0oDbDoOoobooOoooDoboOoobDoooo

[0 twr100
VB850ES/Ix3U D D 0000000 OMINOOODODODODODOODOOODDOOd
goooododdddodooooMINOOOOO0OO0OO0OO0OOOOOoOoOoOoDOoDOoOoDODODOD
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VDD _/L )]
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FLMDOO OO OO __] &uz \_»JZ Si_j Resetl L OO
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RESETOOOODO /
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)]
tor | tPr | tRP  tPw m tr F
trPE
OcOResetD OO0
{(
— ' )]
RESETO O OOO / 0oo0o0o00o0ooo ooooooo
OResetd] 00000 StatusD OO OO - 0oooog
SCKOODOOR )
sonooom ) . |7
sSiIooooR )
twto tsF

trc

(d) Chip Erasea < > F_“Block Erasea ¥ > K ./Block Blank Checka < > K~ Oscillating Frequency Seta< > F

oooooo ooooooo
gooog StatusD 0000 goooo
SCKO OO OB
sooooOoE
Sinood&
twr1, twrz, tsF
twrs, twro
O el Silicon Signature O O O O Version Getd O O O
pooooo Status0 0000 ooooooo ooooo
ooooo ooooo ooooo
SCKO 0 0 O B———f
souooge
SI0 000 g
twri1, twriz tsF tro2

00 SCKOSCKBO, SCKB3
SO0 SOBO, SOB3
SIO SIBO, SIB3
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0 j0O Security Set0 0 O O
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CMOSデバイスの一般的注意事項







（1）入力端子の印加波形：入力ノイズや反射波による波形歪みは誤動作の原因になりますので注意してください。CMOSデバイスの入力がノイズなどに起因して，VIL（MAX.）からVIH（MIN.）までの領域にとどまるような場合は，誤動作を引き起こす恐れがあります。入力レベルが固定な場合はもちろん，VIL（MAX.）からVIH（MIN.）までの領域を通過する遷移期間中にチャタリングノイズ等が入らないようご使用ください。



（2）未使用入力の処理：CMOSデバイスの未使用端子の入力レベルは固定してください。未使用端子入力については，CMOSデバイスの入力に何も接続しない状態で動作させるのではなく，プルアップかプルダウンによって入力レベルを固定してください。また，未使用の入出力端子が出力となる可能性（タイミングは規定しません）を考慮すると，個別に抵抗を介してVDDまたはGNDに接続することが有効です。資料中に「未使用端子の処理」について記載のある製品については，その内容を守ってください。



（3）静電気対策：MOSデバイス取り扱いの際は静電気防止を心がけてください。MOSデバイスは強い静電気によってゲート絶縁破壊を生じることがあります。運搬や保存の際には，当社が出荷梱包に使用している導電性のトレーやマガジン・ケース，または導電性の緩衝材，金属ケースなどを利用し，組み立て工程にはアースを施してください。プラスチック板上に放置したり，端子を触ったりしないでください。また，MOSデバイスを実装したボードについても同様の扱いをしてください。



（4）初期化以前の状態　電源投入時，MOSデバイスの初期状態は不定です。電源投入時の端子の出力状態や入出力設定，レジスタ内容などは保証しておりません。ただし，リセット動作やモード設定で定義している項目については，これらの動作ののちに保証の対象となります。リセット機能を持つデバイスの電源投入後は，まずリセット動作を実行してください。



（5）電源投入切断順序　内部動作および外部インタフェースで異なる電源を使用するデバイスの場合，原則として内部電源を投入した後に外部電源を投入してください。切断の際には，原則として外部電源を切断した後に内部電源を切断してください。逆の電源投入切断順により，内部素子に過電圧が印加され，誤動作を引き起こしたり，異常電流が流れ内部素子を劣化させたりする場合があります。資料中に「電源投入切断シーケンス」についての記載のある製品については，その内容を守ってください。



（6）電源OFF時における入力信号　当該デバイスの電源がOFF状態の時に，入力信号や入出力プルアップ電源を入れないでください。入力信号や入出力プルアップ電源からの電流注入により，誤動作を引き起こしたり，異常電流が流れ内部素子を劣化させたりする場合があります。資料中に「電源OFF時における入力信号」についての記載のある製品については，その内容を守ってください。
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