LENESAS
VB850ES/Ix3-L A4 Aa> rO—5

TIVr—3av/—+k

VB50ES/UX3- LAy Rar tO—5 R01AN058£JJ02288
ev.z.
23vva-AEY -TATIIUT (TAT ST 2011.03.31

3=
000000000000 O0OOgvesEsS/x3-LOoDoooooooooooooooooooooooooooo
gboboooooooogooan

000000000000 O0OOgvesEsS/Ix3-LOoDoooooooooooooooooooooooooooo
gboboooooobooboboboobooobooooobooboboboboobooooobooboboboooboooog

gboboooooboboboboobooobooboboboooooooboobOobobobooboobooon
gboooooobobobobooooooboobobobobooobooobOobOoboboobooboono

HERTINA R

V850ES/JC3-L V850ES/JE3-L V850ES/JG3-L
UPD70F3797 uPD70F3805 uPD70F3737
uPD70F3798 uPD70F3806 uPD70F3738
uPD70F3799 uPD70F3807 uPD70F3792
LPD70F3800 uPD70F3808 uPD70F3793
LPD70F3801 uPD70F3840 uPD70F3794
uPD70F3802 uPD70F3795
uPD70F3803 V850ES/JF3-L uPD70F3796
uPD70F3804 uPD70F3735 uPD70F3841
uPD70F3838 uPD70F3736 uPD70F3842
uPD70F3839 uPD70F3843
uPD70F3844

gbobooooooobooboboboboooooooboooDo
oOo“Cc’0 PODFOODOOOO0ODOCOOOOOOODOO0ODOOOOOOOODOOODOOOODOODOOODO

R0O1AN0580JJ0200 Rev.2.00

2 NS Page 1 of 267
2011.03.31 ENES



V850ES/Ix3-LvA/ o 0a> kn—5

V850ES/Ix3-L ¥4 A3 tO—3

ISwia s AEY - TOSSIUS (FRFSTR)

[ [

010 O0OO0OO00OOOO0ObOoOoboobooobo..e

020

N
N

030

O G
A WN -

—_—

w

U O..9

googooo..1o
gooooooooog..n
ooooooboobooono..e

1.4.1 0OOO0OODO...16

1.4.2 OJ0OODOOOO..17
ooooooboobooboooooobo..18
1.5.1 UARTOODOO...19

.5.3 30000OOOopyogcCsioooog...2o
.5.4 ODUO0O0OOOOobOOoOoooobOooo..2
1.5.6 OO0ODOOOOODOO..22
ooooooooooon..24
obooobooboboooboobooooooono..24

—_ A

gbooooboobobooboobboon...2r

oooooobooboooo..29
ooooooboobooono..29
ooooooboobooono..29

goooooboo..30

StatusO O 00O ...30

3.1.1 O 0...30

3.1.2 DO00OO0O0OOODOO0ODOOO0ODOODOOO0OOO00..30
Reset0 00O 0O...31

3.2.1 O 0...31

3.2.2 DO00OO0OOOODODOOODOODODOOOOO..31
Baud Rate Set0 0 0 O ...32

3.3.1 O 0..32

3.3.2 DO0OO0O0OOoOooOobDOoOooOoboooon..32
Oscillating Frequency Setd 0 O O ...33

3.4.1 O 0...33

342 DO00ODO0OOODOODOOODOODOOOODO...33
Chip Erased 0 0O ...35

3.5.1 O 0...35

3.5.2 DO00OOO0OO0ODOODOOODOODOOOOODO...35
Block Erased0 0 0 O ...36

3.6.1 O 0...36

3.6.2 DO0DOOODODOODOOODOODOODOODO...36
Programmingd O 0O O ...37

3.7.1 O 0..37

.5.2 3000000yo 0boooooooogesioHsocooono...

19

R0O1AN0580JJ0200 Rev.2.00
2011.03.31

RRENESAS

Page 2 of 267



V850ES/Ix3-LvA/ o 0a> kn—5

V850ES/Ix3-L ¥4 A3 tO—3

ISwia s AEY - TOSSIUS (FRFSTR)

3.7.2 DO00O0O0OOODOODOODODOODOOOOD..37
3.7.3 DO00O0OOO0OODOODOOODODODOODOOO..37
3.74 DO00O0O0O0ODOOODOOODODODOODOOO..38

3.8 VerifyDOOO...39
3.8.1 O 0...39

3.8.2 ODO0O0OOO0OOODOOOODOOOODDO..39
3.8.3 DO0O0OOO0OOOODOOoOoODOOO0OO0OD..39

3.9 Block Blank CheckO O 0O O ...41
3.9.1 O O...41

3.9.2 DO00O0OOO0OOO0DbOOobOOoOobDOobooOooO.#

3. 10 Silicon Signatured 0 O O ...42
3.10.1 O 0...42

3.10.2 ODOOOOOODOOOOOOODObOOOD..42
3.10.3 ODOOO0OODOOOOOOODOOOODOO..42
3.10.4 VB50ES/Ix3-LOOOO0DOOOOOOOOO..44

3.11 VersionGetO OO 0O...46

3.11.1 0O 0...46

3.11.2 ODO0OO0OO0O0OODOOOOOOODObOObOOD..46

3.11.3 000000000 ODO0O00...47
ChecksumO O O O ...48
3.12.1 O 0...48

3.12.2 DOOOODOOOOODOOOODOOOOD...48

3.12.3 OD0OO0O0ODOOOOOOOOO..48
3.13 Security Setd0 0 00 ...49
3.13.1 O 0...49

3.13.2 DOOOODOOOOOOOOODOOOOn...49
3.13.3 ODOOOODOOOOOOOOObDOOoOO..so
3.13.4 DOOOODOOOODOOODOODOOOOD..50

3.14 ReadOd0O0O0O...52
3.14.1 O 0...52

3.14.2 DO0OO0O0OD0OODOOOOODOODOOOOOD..52
3.14.3 OO0O0OD0OODOOOOODODOOODOODO..52

040 UARTOODOO...54

4.1 ODO0OOOOOOODOOOOOOODObOOOD..54

4.2 JO00DO0O0OO0OO0OO0ODODOO0ODODOOOOOOd..55
4.3 OJO00OO0OOOOODOODODOODOOOOOODOd...56
4.4 Reset0000Qd..57

4.4.1 00DOODOOODO..57

4.4.2 00O0O0O0ODO...58

4.4.3 00O0O0O0ODO...58

4.4.4 00DOODOOODO...59

4.4.5 000OO0ODOOOO...60
4.5 Baud Rate Set0 OO 0O ...61

4.5.1 000OODOOODO...6e1

4.5.2 00O0OO0ODO...62

4.5.3 00O0OO0ODO...62

R0O1AN0580JJ0200 Rev.2.00

2011.03.31 :{ENESAS

Page 3 of 267



V850ES/Ix3-LvA/ o 0a> kn—5

V850ES/Ix3-L ¥4 A3 tO—3

ISwia s AEY - TOSSIUS (FRFSTR)

4.5.4 O00OO0O0OOOOO...63
4.5.5 00O00OO0OODOOO0O...64
Oscillating Frequency Set0 0 0 O ...65
4.6.1 00OO0OOOOO...65
4.6.2 00O0O0OODO...66

4.6.3 O0O0OO0ODO...66

4.6.4 00OO0OOOOO..67
4.6.5 0J0O00OOOODODOO...68
Chip Erased 0 0O O ...69

4.7.1 00OO0OOOOO...69
4.7.2 00OO0OODO..70

4.7.3 00OO0OODO..70

4.7.4 00DODOOOOO..71
4.7.5 00O00OOODOOO..72
Block Erase0 0 0 0O ...73

4.8.1 00OODOOOOO..73
4.8.2 O00OO0DOO0O..74

4.8.3 00OODOOO..74

4.8.4 00OODOOOOO..75
4.8.5 000OOOODODOO..76
ProgrammingD O O O ...77

4.9.1 00OOOOOO..77
4.9.2 00O0O0OODO..78

4.9.3 00OO0OODO..79

4.9.4 00OOOOOOO...80
4.9.5 J0O00OOOOOOO..81

4.10 VerifydOGOO...83

4.10.1 00OOO0ODOODOO...83
4.10.2 0OOOOO..84
4.10.3 0OOOOO..84
4.10.4 0O0OO0OODOODOO...85
4.10.5 00OO0OODOODOOD...86
Block Blank Checkd 0 0 0 ...88
4.11.1 00O0OO0ODOODOO...88
4.11.2 00O0O0OOO..89
4.11.3 00OO0OOO..89
4.11.4 00O0OO0ODOODOO...9
4.11.5 00OO0O0OOOOODOO..91

4.12 Silicon Signatured 0 0 0 ...92

4.12.1 00O0O0ODOODOO...92
4.12.2 000O0OO0O...93
4.12.3 0O00O0OO0O...93
4.12.4 00O0O0ODOODOO...%
4.12.5 0O00ODO0OOOODO..9

4.13 Version GetD OO0 ...96

4.13.1 000OO0OO0OO0ODO..9
4.13.2 00O0OOOO..97
4.13.3 0O00OOOO..97
4.13.4 00O00O0OO0OOODO..98

R0O1AN0580JJ0200 Rev.2.00

2011.03.31

RRENESAS

Page 4 of 267



V850ES/Ix3-LvA/ o 0a> kn—5

V850ES/Ix3-L ¥4 A3 tO—3

ISwia s AEY - TOSSIUS (FRFSTR)

4.13.5 0O00O0OO0OOOOO...9

4.14 ChecksumO OO 0O...100

4.14.1
4.14.2
4.14.3
4.14.4
4.14.5

oooooboooo..100
oooooo...101
oooooo...101
ooooboooo..102
ooooboooono..108

4.15 Security Set0 00O ...104

4.15.1
4.15.2
4.15.3
4.15.4
4.15.5

oOoooDoOooo..104
oooooo..105
oooooo..106
oooooooo..1o7
ooooboooono..108

4.16 ReadO 0O 0ODO...109

050 3pUobgoyo boobooooooocesigrsouonog...

o oo

A WN -

4.16.1
4.16.2
4.16.3
4.16.4
4.16.5

oooooooo..109
ooooobo..110
ooooobo..110
oooooooo...a11
oooooboooooo.12

I O I R I
goooooboooOobooboooooobono..11s
oooooobooboobooboooooboo.11e

StatusD O OO ...117

5,41 0DOOOOOOO...117
5.4.2 0DOOODOO...118

5.4.3 0OOODOO...118

5.4.4 DOO0OOOOO...119
5.4.5 0O00O0O0OOOOODO..120
Resetd D OO ...121

5.5.1 0OOOOOOO...121
5.5.2 0O0ODOOO..122

5.5.3 0OODOOO..122

5.5.4 0DOOOOOOO...123
5.5.5 0DO0O0O0OOOOODO..124
Oscillating Frequency Setd0 0 0 0 ...125
5.6.1 DOOOOOOO...125
5.6.2 0DOOODODO..126

5.6.3 0DOOODODO..126

5.6.4 DOOOOOOO..127
5.6.5 0DOOOOOOOODO..128
Chip Erased 0 OO ...129

5,71 0DOOOOOOO...129
5.7.2 0DOO0ODODO...130

5.7.3 0OOODDO...130

5,74 0O00ODOOOOO...131

114

R0O1AN0580JJ0200 Rev.2.00
2011.03.31

RRENESAS

Page 5 of 267



V850ES/Ix3-LvA/ o 0a> kn—5

V850ES/Ix3-L ¥4 A3 tO—3

ISwia s AEY - TOSSIUS (FRFSTR)

5.7.5 0DO00OO0O0OOOOODO...132
.8 Block Erase 0 0O ...133
5.8.1 0OO0OODOOODO...133
5.8.2 0O0OODOO..134
5.8.3 0O0OODOO...134
5.8.4 0O00OODOOODO...135
5.8.5 0DO00OOOOOOODO...136
.9 ProgrammingD 00O O ...137
5.9.1 0OO00OODOOODO...137
5.9.2 0O0OO0ODO...138
5.9.3 0DO0OO0ODO...139
5.9.4 0O00OODOOODO...140
5.9.5 DO0OOOOOOODO...141
.10 VerifyO OO 0O...143
5.10.1 0OOOOOODO0O...143
5.10.2 OOODOODO...144
5.10.3 OOODOODO...145
5.10.4 OOOOOODO0O..146
5.10.5 ODOO0OOOO0ODOODOO..147
.11 Block Blank Checkd O 0 O...149
511.1 ODO0OO0O0O0O0O...149
5.11.2 OO0ODOODO...150
511.3 O0O00O0O0ODO...150
511.4 O0O00O0OOOOO...151
511.5 ODO0O0O0OODOOOOO...152
.12 Silicon Signatured 0 0 O ...153
5.12.1 0OOOOOODO0O...153
5.12.2 O0O0O0OODO...154
5.12.3 O0O0O0OODO...154
5.12.4 0OOOOO0ODO0O...155
5.12.5 O0O00OO0OO0OOODOO...156
.13 Version GetD 0 0O ...157
5.13.1 OOOOOODOO...157
5.13.2 OO0O0OODO...158
5.13.3 OO0O0OODO...158
5.13.4 OOOOOODO0O...159
5.13.5 OO0O0OOOOOODOO...160
.14 ChecksumO OO0 ...161
5.14.1 OO00OO0OOOO...161
5.14.2 0OO0OO0ODO...162
5.14.3 OOOO0ODO...162
5.14.4 OO0O0OO0OOO...163
5.14.5 OO00OO0OO0OOOOO..164
.15 Security Set0D 0 0 0O ...166
5.15.1 OOOO0OO0OO0O...166
5.15.2 OOOO0ODO...167
5.16.3 OOOO0ODO...168
5.15.4 OO0O0OO0OO0O...169
5.156.5 OOOO0OOOOOOO..170

R0O1AN0580JJ0200 Rev.2.00
2011.03.31

RRENESAS

Page 6 of 267



V850ES/Ix3-LvA/ o 0a> kn—5

V850ES/Ix3-L ¥4 A3 tO—3

ISwia s AEY - TOSSIUS (FRFSTR)

5.16 ReadOO0OO...172

5.16. 1
5.16.2
5.16.3
5.16. 4
5.16.5

oooopoooo..172
oooooo..173
oopooDoo..174
ooooDoooo..175
ooooboooono..17e

Oed 3bObOoOoovoocesioooon..rs

oo oo

A WN -

ocoooooOooobooooobobooooooboOog..rs
ocoooooOooDoooooooOooooog..ar9
g0o00oo0oboooOooOooooooobono..180

StatusO0 0O OO ...181

6.4.1
6.4.2
6.4.3
6.4.4
6.4.5

oooooooo..181
oooooo..182
oooooo..182
oooooobo..183
ooooooooboo..184

Reset0 00O 0O ...186

6.5.1
6.5.2
6.5.3
6.5.4
6.5.5

ooooooDo...186
ooooog..187
ooooog..187
ooooooDbo...188
ooooooooboo..189

Oscillating Frequency Setd 0 O O ...190

6.6.1
6.6.2
6.6.3
6.6.4
6.6.5

oooooooo..190
ooooog.. 191
ooooog.. 191
oooooooo..192
oooooooooo..193

ChipErased 0 OO ...194

6.7.1
6.7.2
6.7.3
6.7.4
6.7.5

oooooooo..194
ooooog..195
ooooog..195
oooooooo..19
oooooooooo..197

Block Erase0 0 0 O ...198

6.8.1
6.8.2
6.8.3
6.8.4
6.8.5

oooooogono..198
oooooo..199
oooooo..199
oooooogo..2o0
oooooooooo..20

Programmingd O O O ...202

6.9.1
6.9.2
6.9.3
6.9.4
6.9.5

oooooogoo..2o02
oooooo..203
oooDood..2o04
oooooogno..2o0s
oO0o0opoOooOoooo..206

R0O1AN0580JJ0200 Rev.2.00
2011.03.31

RRENESAS

Page 7 of 267



V850ES/Ix3-LvA/ o 0a> kn—5

I7ovva

V850ES/Ix3-L ¥4 A3 tO—3

CAEY - TJAasSIVH (a5

6.10 VerifyDOOO...208

6.10.1 OOOODOOO0O...208
6.10.2 OOOODOO...209
6.10.3 OOOODOO...209
6.10.4 OOOODOOO0O...210
6.10.5 OOOODOOOOOO...211
Block Blank CheckO O O O ...213
6.11.1 OOOODOOO0O...213
6.11.2 OOOODOO..214
6.11.3 OOOODOO...214
6.11.4 OOOODOOO0O...215
6.11.5 O0O0ODOOOOOO0O..216

6. 12 Silicon Signature0 0 0 O ...217

6.12.1 OO0OOOODO..217
6.12.2 OUOOODODO...218
6.12.3 0OUOOODODO...218
6.12.4 0O0O0OOOODOO..219
6.12.5 O0O0OOOODOOODO..220

6.13 Version GetD O O O ...221

6.13.1 ODOOODOOODO...221
6.13.2 OUOOODODO...222
6.13.3 ODUOOODODO...222
6.13.4 0O0O0OODOODO...223
6.13.5 OD0O0OODOOOOODO..224

6.14 ChecksumO OO 0O...225

6.14.1 ODOOOODOOO..225
6.14.2 OOOOODO...226
6.14.3 OOOOODO...226
6.14.4 ODOOOOOOO..227
6.14.5 DOOOOOOODOO..228

6. 15 Security Set0 00O 0O ...229

6.15.1 ODOOOOOOO...229
6.15.2 OOOOODO...230
6.15.3 OOOODODO..231
6.15.4 ODOOOODOOO..232
6.15.5 ODOOOOOOODOO...233

6.16 Readd O 0O0O...235

6.16.1 ODOOOODOOO..235
6.16.2 ODOOODODO...236
6.16.3 0DOOODODO...236
6.16.4 ODOOOOOOO..237
6.16.5 DOOOODOOODODO..238

O70 0O0O0OO0OO0ODOOO0OCOOOODOOO0ObObOOObOObDDbO..240

OOA O0O0O0O0O...261

R0O1AN0580JJ0200 Rev.2.00

2011.03.31

RRENESAS

Page 8 of 267



V850ES/IX3-L v/ O0ar kO—5 V850ES/IX3-L ¥4~ O0a> kO—5
25y iaAEY - TAGTSIVT (TATSIE)

010 Oobouoboobtobtudoboobodn

VB850ES/Ix3-LOODOD00O0O0O0O0O0O0O000O00O0O0O0O0O0O0O0OO0DO00000ooooooooooooog
gooboboboooooooooboobobooo
gobobooooooobooboboboboooooooobDobobobobooboboooobDOoDbo

1.1 O [

V850ES/Ix3-LO 0000000000000 0000000000000000000000000000O
O00D000000V8S0ES/IX3-LOO O O0000OO000DOO000O0O000ooOo0oooooooooooDo

0101 V850ES/x3-LO00 000000000000 DO0O00DOO0O000O

V850ES/Jx3-L

< O0O0o0Ooogdad

oooo
00000 CPU

<~ 0goodgogaog

RO1AN0580JJ0200 Rev.2.00

2011.03.31 REN ESNAS

Page 9 of 267



VB850ES/IX3-L ¥4 A3 tO—3

V850ES/IX3-L ¥4~ O0a> kO—5
ISwia s AEY - TOSSIUS (FTRFTSTR)

1.2 OOO04Qodd

gbobobobooooobooboobobobobobooooboooboooboaon

gigz2goobooobooooooooooooooobooobobooooboooobooooobOoooD

gooooooobobobobooooboooooboboboboboobooobobobobobDoooo
gobobooooooobooboboboboooooooobDobobobobooboboooobDOoDbo

gboboobob obooboobooooobobOoobooboboboobob PG-FPEODOOODOOODOODO
goceuibobobobooooobooboobobobobooooooooobobobobobooboobooobon

O10UARTO OO O OLSBO
KRR

010

gooo

RS-232C7%&

7

2 DOOoOoogo

oy5<

V850ES/JIx3-L

FLMDO

FLMD1

Vob

RESET

TxD

RxD
GND

A

» FLMDO

» I7—L

» FLMD1 i
Vbb

» RESET @

> 29y
RXDAO iy
TXDAO

—

02030 0000gyo 0oooooooooesigoHsooooooMsBooooOoO

RNV

RS-232C# &
—>

( Jn4gs5< \

FLMDO

FLMD1

Vob

RESET
SCK

SO

SI
HS

GND

O303oooogyoocsioogogoMsBooOoOn

KAV

RS-232C#iE

FLMDO
FLMD1
Vop
RESET
SCK
SO

Sl
GND

Joss<

A

VB50ES/Ix3-L
» FLMDO
» FLMD1 27248
Vb
» RESET .
»| SCKBO, SCKB3 | #%1)
> SiBO,SIB3 T
SOBO, SOB3
PCMO
Vss
VB50ES/Ix3-L
> FLMDO
» FLMD1 h
Vop
» RESET T
»| SCKBO, SCKB3 Z:Zﬁyl'
» SIBO,SIB3 T
SOBO, SOB3
Vss

RO1AN0580JJ0200 Rev.2.00
2011.03.31

RRENESAS

Page 10 of 267



VB850ES/IX3-L ¥4 A3 tO—3

V850ES/Ix3-L ¥4 /a3y +tO0—3

J5wyaAEY - TOSSIVT (FOTSIR)

g0 oooooboobobobooboooboobobOobOobOobOobOobOOobObOOobOobOobOobbobDOobooo
gboboooooboon

1.3 Jdoouoooogd

V850ES/Ix3-L0 0000000000000 00OO00O00DOO00O00DODDOOOooOoDODOoooOooog
01010V850ES/Ix3-LO 000000 00DOO00DOO01 030 00boo0oooooooooooDo

0101 V850ES/Ax3-L00000000000000
ooooo 0OOo00000000O0

11 PD70F3797, 70F3801, 70F3805 16 KB

11 PD70F3798, 70F3802, 70F3806 32 KB

11 PD70F3799, 70F3803, 70F3807 64 KB

11 PD70F3800, 70F3804, 70F3808, 70F3735, 70F3737 128 KB

L1 PD70F3736, 70F3738, 70F3794, 70F3838, 70F3839, 70F3840 256 KB

11 PD70F3792, 70F3795 384 KB

11 PD70F3793, 70F3796 512 KB

L1 PD70F3841, 70F3843 768 KB

11 PD70F3842, 70F3844 1MB

RO1AN0580JJ0200 Rev.2.00
2011.03.31

RRENESAS

Page 11 of 267



V850ES/IX3-L v/ O0ar kO—5 V850ES/IX3-L ¥4~ O0a> kO—5
25y iaAEY - TAGTSIVT (TATSIE)

0103 OO00O0O0O00D0O0oOonou4n

oooooooo
0o0o001502K0000
oooooooo
oooooooo
oooo01402KO0000
oooooooo
0ooooooo
oooooooo
oooooooo
gooosg2KoOOOo
oooooooo
oooooooo
0o00O0702KO0000 0o000702KOO0O0O0O
oooooooo
oooooooo
oooooooo
0ooooooo
oooo102KoOOO oooo102kKoOOO
oooooooo
oooooooo
gogoood2KoOODO goooodz2koOOO
0ooooooo
y PD70F3797, y PD70F3898,
70F3801, 70F3802,
70F3805 70F3806
O16KOOODO 032KoOOO

U1, 0ooooobOoboboboboooboooboooboon
2. 00000

o0 1. J0O0o0O0o00obOobOolekKboboOo3z2koooooobuoooooobobooboboboobo
2. 100000000Db2KODO0000OO0O0O0OOODOODOOOOOOOOOOOOODOODbOD

RO1AN0580JJ0200 Rev.2.00

2011.03.31 RENESAS

Page 12 of 267



V850ES/IX3-L v/ O0ar kO—5 V850ES/IX3-L ¥4~ O0a> kO—5
25y iaAEY - TAGTSIVT (TATSIE)

0103 ODO00O0O0oOoO0oDooOoozi4an

nooooooo
000012702K000 10
0ooooooa
00oooooa
000012602K0000]
nooooooo
0ooooooo
0ooooooo
00oooooa
noooesn2koood |[ooooesn2koooo
nooooooo
0ooooooa
0ooooooa
0ooooooo
00003102K0000 00003202K0000 00003202K0000
nooooooo
00o0ooooa
0ooooooo
0ooooooo
00001502K0000 Dooo1s02k0000|  [oooOo1s02K0000
0ooooooa
nooooooo
00001402K0000 ooooi402k0000|  |nooo1an2koooo
nooooooo
o1 00000000
nooooooo
0ooooooo
0oo08n2KOO OO 0000802KO OO0 0000802KO OO0
0ooooooo
0ooooooo
0000702K0000 0000702K0000 0000702K0000
nooooooo
0ooooooo
0ooooooa
u2 0ooooooo
0000402K0000 0000402K0O000 0000402K0000
0ooooooo
0ooooooo
0oo0o02KO OO0 0Ooo0o02KO OO0 0Oooo0o02KO OO0
nooooooo
u PD70F3799, 1 PD70F3780, 1 PD70F3838
70F3803, 70F3804, 70F3808, 70F3839, 70F3840
70F3807 70F3735, 70F3737 70F3736, 70F3738
Oe4KOOO0O 0128 KOO 00 0256 KOO OO

U1, 0ooooOoobOobOobobobooobooboooboon
2. 00000

RO1AN0580JJ0200 Rev.2.00

Page 13 of 267
2011.03.31 RENESANAS



V850ES/IX3-L v/ O0ar kO—5 V850ES/IX3-L ¥4~ O0a> kO—5
25y iaAEY - TAGTSIVT (TATSIE)

0103 ODO00O0OO0O0O0DOoOoOoosi4an

oooooooo
000012704KO000
oooooooo
oooooooo

000012604 KO000
oooooooo
oooooooo

0ooooooo
oooooooo

00009es04KOOOO 00009%04KOOOO
0ooooooo
oooooooo

oooooooo
oooooooo

ooooe3n4KOD OO 0oo00e3n4KOOOO ooooe3n4KoOOO
0ooooooo

oooooooo

00000000
0ooooooo

0ooo1504KOO00O0O 00001504 KO000 00001504 KO000
oooooooo
0ooooooo

00001404KOO000 00001404KOO0O0O 00001404KO000

0ooooooo
o1 00000000

oooooooo
oooooooo

oooosd4kKoOOO oobost4KODOO oooosd4KoOODO
00000000
oooooooo

0o0oo7o4KoOooOO 00o00v7mm4KOOOO 0o0o00704KOO000O

oooooooo
oooooooo

0ooooooo
oooooooo

o2

oooo104KDOOOO 0000104KODODODO 0000104KOOOO
oooooooo
oooooooo

oooooo4kKooOOO oooooo4KoOODO oooooo4KoOoOO

oooooooo

u PD70F3794 u PD70F3792, 70F3795 u PD70F3793, 70F3796
go2s6KOO00O 0384 KOOODO Os12KOO0ODO

U1, 0ooooOoobOobOobobobooobooboooboon
2. 00000

o0 10oobobobo4KOOObDODOOOODOODODODODOLOOOOOOUODODODO

RO1AN0580JJ0200 Rev.2.00

Page 14 of 267
2011.03.31 RENESANAS



VB850ES/IX3-L ¥4 A3 tO—3

V850ES/IX3-L ¥4~ O0a> kO—5
25y iaAEY - TAGTSIVT (TATSIE)

01 <

02 <

01.
2. 00000

ao

0103 ODO00O0OO0O0O0DOoOOoOoog/4n

000025504 K0000

000019104KO0O0O0

000019104KODDOQ

(
))

oooooooo

00000000
oooooooo

fooooooo
00000000

oooooooo
0oo0o0o0ooo

ooo0aooo

000012704 K0000

ooooooon

oooooooo
ooooooo

[}

0000904 KOOOO

00o009s04KOOO0O

[ o (€
O [ )
[ [
| -] |-
OO [ )
[ [
| -] - -
OO [ )

00001604 KOOO0O

00001e04KOOOO

00001504KO0000

00001504KO0000

ooooou4KoDOOO

0ooo9ou4KoDOODO

[ -] ] [} [
) ) [ OO
) o [ - [ )
|- -] |- [ -] - |-
) ) [ [ )
) o [ ) [ )
| - -] |- [ - |-
) ) [ ) [ )

oooosg4KoOOO

oooosg4KoOODO

0000704KOOODO

0000704KO0O0OO

O Ol OO
[ [ ) )
| -] [ - |-
OO O [ )
[ [ [ )
| -] [ - |-
OO Ol [ )

00oo104KDODOOO

00o0o104KDODOOO

[ G Y} [En] ] [

O
[ )
-]
O
[ )
|-
O

gooooOd4KoDOODO

gooood4KoODODDO

[
O
[
| -]
OO
[
| -]
OO

0ooo0oooo

| PD70F3481
0768K0000

u PD70F3482
0iMOOOO

gooboooooooboboboboobooogoo

joboooboooob4obooooooboobobobooboooboboboboboooon

RO1AN0580JJ0200 Rev.2.00
2011.03.31

RRENESAS

Page 15 of 267



V850ES/IX3-L v/ O0ar kO—5 V850ES/IX3-L ¥4~ O0a> kO—5
25y iaAEY - TAGTSIVT (TATSIE)

1.4 O0OOooooobooo

V850ES/Ix3-LO OO0 0000000 DODOOO00DOOO00obOOoOo0ooooooobooooooooooOoo
gobibz20o00ooooooooobooooboooooooboooobooooOobooobooooboooDbobOoo
OO00OV850ES/Ix3-LODODODOOVES0ES/Ix3-LO0 000 0000000000000 000O0O000000000
ooog

1.4.1 O0O0O0d4dd
00000000000000000000000000000

0102 OODOOOOOV8S0ESIx3-LOODOOOOODOOO

oooooo ooood oono O O

20H Chip Erase oo goboooooooobooooooo

22H Block Erase ooo0oo0ooo0o0ooo0oooooooooooo

40H Programming oooo ooboooooooooooooooooooobog
gooood

13H Verify ooood ooboooooooooooooooooooog

goboooobooooooooooocooo

32H Block Blank Check goooooooo ooboooooooooooooooooooobog
gooooooooo

Read oooo goooooooooo0oooboooooooooo
50H goood
70H Status oooo gooOoOooooooo0oooooooooooog
od
COH Silicon Signature VB50ES/Ix3-LO0 000000000000 000O0

oooooooooo

C5H Version Get VB50ES/Ix3-LO 000000000000 0000
gooooooooo

BOH Checksum gooobooboobobobooooobobooog
oo
AOH Security Set gooooo gooooboooooooooo
O00H Reset gogd goooooooooooo
90H Oscillating Frequency V850ES/Ix3-LO 000000000000
Set
9AH Baud Rate Set UARTOOODODOOODODOOOOoooooo

RO1AN0580JJ0200 Rev.2.00

2011.03.31 :{EN ESNAS

Page 16 of 267



VB850ES/IX3-L ¥4 A3 tO—3

V850ES/IX3-L ¥4~ O0a> kO—5
J5wyaAEY - TOSSIVT (FOTSIR)

1.4.2 0DO0OO0ODOO0O
0O00000V850ES/x3-L00000000000000000000000000

0103 0O0oboooooogoo

gooo
goooo | g
goooo
04H Command number error oooooooooboooboooboobooooo
05H Parameter error goooboobo0obobobOobooboooobooooo
06H OoOooODoAcKO gooo
O7H Checksum error goooooooboboobobobobobooooboooooo
OFH Verify error goooo0oooboobooboboboobobooboboobog
10H Protect error Security Set0 0000 000000000000000000000
15H 00000NACKO oogo
1AH MRG10 error unoooo
1BH MRG11 error goooooooboooobobooooboobbobobobboooobooon
googd
1CH Write error ooooooo
FFH 000 0BUSYD ooooo”

0 csioobobobobobobobobo* FRR” ODODO010D0D00* FRH” ODOODODOODODO

gog

000000000000 Checksum errorDNACKO OOOOOODOOOOOOOOOOOOOOOOOOO
00000000 O0OD0OOOChecksum errorDONACKOOOOODOOOODODOODOOOODOOODOOOODOOOO
gboboooooooboboboboooboooooobooboboboooboooobobobooobobooo

gboobogoboobobobobobooboobobooboobooooobooooboooooboBUsYDOooDOoDO
UARTOOOOODOOOOOODOOOO0ODOODOOO00DOOODO0O00DO0O0ODODOVSS0ES/Ix3-LOOOODOO
gooboble6e ODOOOOOOODOODOOODOOOOODODODOODOOODDOOOOODOOOD

RO1AN0580JJ0200 Rev.2.00

2011.03.31

Page 17 of 267

RRENESAS



VB850ES/IX3-L ¥4 A3 tO—3

V850ES/IX3-L ¥4~ O0a> kO—5
ISwia s AEY - TOSSIUS (FTRFTSTR)

1.5 OJgoooobuooboobouooobd

000OoO000ooO0oO00DO0O00DbO000ODOO00D0OOOVvesoESIx3-LOOO0O0DOooooooooo

gboboboooobooobooboboboboboooooboob

00000000000 0O0OV8S0ES/IX3-LO 0000000000 DO0DO0O00O0oO0oDoDooDoooooog

OFLMDO, FLMD1IO O OOOOOOO0OODOODOODbOObOOOOoooooboon

gboooboobobooboobooooooormMDOODODOOOOOOODOOODOODOODODODODOOO

gboboboooooooogan

gboobooboooooobooobooboboboooooboobobobobooooboooboobobobo

ooboOobOoOoFrLMDO, FLMDIOODODODODODODOOOODOODO

0104 0OOO0OOO0OOOOOOOOOODODOObOOOOOOOOODObOODbObO

i
1
Vbb /
1
1

RESET

AR

AR

\\

AR

\\

1)

i

\\

FLMD1
ov

Vop
FLMDO
—
1

1
"
&

VAVAVAY/N

© @

GICISICIS)

1

|

'

|

|

1

1

1

i

|
i
Y
o
W

|

1

1

1

1
®

: BR (Voo) &A
:FLMDO = /\{ = LANJL, FLMD1= 8% - LX)L
)&y MER (E— REEE)
CISIVAH AERR
CINLAHEAET

@

0104 OOOOOOFLMDO, FLMD1IOOOOOOODOOO

FLMDO FLMD1 oooono
00 0GNDO 0o ooooooo
O0O0OVeoD |OOOGNDO | 0000000000 OODODOOODON
O0O0VooD | OOOVooO |O0OO0

@_

VB850ES/Ix3-LOOO0O0O0O0O0O0O0O0OrRMDOOOOOODOODOODOODOODOODOODOODOODOODOOO

RO1AN0580JJ0200 Rev.2.00

2011.03.31

RRENESAS

Page 18 of 267



V850ES/IX3-L v/ O0ar kO—5 V850ES/IX3-L ¥4~ O0a> kO—5
25y iaAEY - TAGTSIVT (TATSIE)

0105 V850ES/Ix3-LOFLMDOO OO OOOOOOODOCOOODO

0ooo FLMDOO O OO 0o0o0oooo
UART 0 TXDAOO P300 , RXDAOD P310
0 UARTAOO
3000000 1o 3 SOBOO P410, SIBOO P400 , SCKBOO P420
0 csIBoO
3000000 o 9 SOB30 P9110, SIB30 P9100 , SCKB30 P9120]
0 CcSIB30
3000000 1o 11 SOBOO P410, SIBOO P400 , SCKBOO P420 , HSO PCMOO
ooooooooo
0 CSIBOO HSO
3000000 1o 12 SOB30 P9110, SIB30 P9100 , SCKB30O P9120 , HSO PCMOC
0oooooooo
0 CSIB30 HSO

1.5.1 UARTO OOO
UARTOOOORxD, XxDOOOOOOOO0OOO0O0000000000000

0106 UARTOOOODOODO

g a O g

oooooo 9600 / 19200 / 31250 / 38400 / 57600 / 76800 / 115200 / 128000 / 153600 bps O
OoooOoOooOOOOOODOODODOO 9600 bpsO

gooooooo (oo

oooo gopoOooLsBOOO

ooboooooo j1000

csSiIDOfd0DO0O0DOOODDO0OO00DOODOVesESIx3-LOOO0DOO00DOOooooooooon
obobooboooobobobOobooboooooobobobobob0bOvuARTDODOODOOODOODO
gbobobooboobobobobooobocsiobRsboboooboloboobooboobooooooboobOoDbo
gbooboooooboan

00 UARTOOOOOOOODOODOOOOOOOOOOOOObOODODODbDObObOObOOn

1.5.2 300000O0OvVo ooooobooooocesiorsoooon
CSIOHSOOOOOOO0OD0DO0000000000000000000Nonooooos,So,SCKOOO
00O0HSOOOOO0000O000000000000000000000
HSO OO OV850ES/Ix3-L0000000000000000000000000000000000000
00000HSOO0OO0O0O0000000000000000000V850ESAx3-L0000000000000
0oooooooooo
0000000008000000MSBOOO0O0OOOONO0O0OOOO00025MHzZ0000000000

RO1AN0580JJ0200 Rev.2.00

2011.03.31 REN ESNAS

Page 19 of 267



V850ES/IX3-L v/ O0ar kO—5 V850ES/IX3-L ¥4~ O0a> kO—5
25y iaAEY - TAGTSIVT (TATSIE)

0105 csioHsSOOobOoooooooaoo

" X X

HS

| | le
BUSY | ooooo lsusy ooooo l'susy

1.5.3 3googovoocsigooon
CSIDOOOO0SCK, SO, SIN30 000000000000 0000000000000V850ES/Ix3-LO0
00000000000000000SCKOOOO00000000000000000000000000
0000000008000000MSBOOO0O0OOOOO0O0OOOO00025MHzZ0000000000

RO1AN0580JJ0200 Rev.2.00

2011.03.31 :{EN ESNAS

Page 20 of 267



V850ES/IX3-L v/ O0ar kO—5 V850ES/IX3-L ¥4~ O0a> kO—5
25y iaAEY - TAGTSIVT (TATSIE)

1.5.4 OUO0Oogooooobbogoga

gooooooo
oobooooood

v

RESETOO 0O0O0OO

v

FLMDOO O OOOO
FLMD1O O 0OO0O0O

v

vooOO QOO0OOO
goboooooooo

v

ooono top

v

FLMDOO O OOOO

v

oooo PR

!

RESETOO O0O0O0O

v

-
ResetU OO OOOOO UARTO OO Otr1
gooooooog \CSIDDD 0 tre
00000UARTAO Yes odooooooooooooooo
OFLMDOO OO =0r? glos000pooooooag
No
oooog 0 trrPO trPEO /2
v v

gooooooo oooooooo

goooyooooo goooyooooo

ooooooood ooooogooo

!

gooooooogoo
ooooooooo

s N
No UARTOOO Otm00?

csioog OtreOO?
CSIOHSO 00 OHSOOREADY?
- J

Reset
gpooooooo
opooooooo

00000000000 Reset
] ooooooooooooooDo

RO1AN0580JJ0200 Rev.2.00

2011.03.31 REN ESNAS

Page 21 of 267



VB850ES/IX3-L ¥4 A3 tO—3

V850ES/Ix3-L ¥4 /a3y +tO0—3

J5wyaAEY - TOSSIVT (FOTSIR)
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/* */
/* connect to Flash device */
/* */
Y Ssiaiaisisisisisisisisisisisisisisisiaisisiaiaiaiaiaiaiaiaiaiaiaiaiale /
void
fl_con_dev(void)
{
extern void init_fl_uvart(void);
extern void init_fl_csi(void);
int n;
int pulse;
SRMKO = true;
UARTEO = false;
switch (FI_if){
default:
case FLIF_UART: pulse = PULSE_UART; break;
case FLIF_CSI: pulse = UseCSIB3 ? PULSE_CSIB3 : PULSE_CSI; break;
case FLIF_CSI_HS: pulse = UseCSIB3 ? PULSE_CSIB3HS : PULSE_CSIHS;
break;
}
pFL_RES = low; // RESET/FLMDO = low
pmFL_FLMDO = PM_OUT; // FLMDO = Low output
pFL_FLMDO = low;
pmFL_FLMD1 = PM_OUT; // FLMD1 = Low output
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(); //

Initialize CSI h.w.
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}
for (n = 0; n < pulse; n++){ // pulse output

pFL_FLMDO = low;
fl_wait(tPW);
pFL_FLMDO = hi;
fl_wait(tPW);
}
while(Tcheck_flto()) // timeout tRC ?
; // no

// start RESET command proc.
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ooooooobooooo
g3googooyoocsioogoodooodse. 3 JO0O0OOOOOOoOoOoDOoooOooobooboooDooOd

gooo
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30 togoboogon

3.1 StatusU 00U

3.1.1 [ U

0000000000 0DO0O0DOO0O0OvVes0ES/Ix3-LOOO0DOOO0Ooooogoo

StatusDO OO 000000 ODODOOO0OOVES0ES/Ix3-LOStatusI D00 OO0 O00OOODOOODOOODOO
O00D0O0O000Oves0ESIx3-LOODO0DO00DOOo0oooooooooooooogoooobooboooooooo
O0000UOFFHODOOOODODOOO0ODOOO0OOO0O0O0DStausD D0 OO OO0OOOOO0DOOO

3.1.2 JbbOOoobooobooobuadobooon
StausD0 00 00000000000003010000000000000000000000030200
ooooooo

0301 Staus0000000000000O00OOOV8E50ES/Ix3-LOO

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

0302 StausUODOOOOO0ODOOO0ODOOOOODOOOVES0ESIX3-LOODOODOOOOO

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

b1 ST1-STn OO0OO0OO0OOO0O#1-00000%#n
2. 0000000O0O0O0O0OODOOVS8S0ESx3-LOO0O000ooooooooo
obooboboooooooooobgoo

000O0O000DOOO0OO00DOOVes0ESIx3-LOO O 00OoO0oooo0oooooooooooooooo
gbobobooboooboobobobobobooooobooon

ODUARTOOOOOOODDOStausU DO ODOO0O0OO0OOO0ODO
O3000000yo ooooooooopoesioHsooooooooons. 4 stawsODOO0O0O0000000OO
g3oopoooyooecsiooooonooOode. 4 stausOOO0O0ODOOOODOOOO

00 UARTOOOOOOOOOODOOO0OO0O0ODOO0O000000D0000D0D0000V850ES/Ix3-LO00O0O
0000000000 0000O000O0O000O0O000OSstatusO 0 00O0O0O0O0OOOO
OOJOUVARTOOOOStatusO OO0 OO0OOOODODODOCommand Number ErrorD 00000
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3.2 Resetl OO0

3.2.1 [ U
000000000000000VsesES/x3-LOOD O OO0 Ooooooooooooo
V850ES/Ix3-LOOO0OO0O0O0O0OVARTOOODODOODOOOOOO0O0000VSES0ESIXx3-LOOO0O000O0000

O0000000000Ves0ES3-LO O 0000000 DOOo00ooOoO0o0oooooooooooooooo

OO0000D0ODOO0O0O0DO9s00bpsO O OOH” 020 0000V850ES/Ix3-LO OO OOH” O ODOCOOOO

gz0ogoobobobooooboobooboobobooooooooboboobooobooooboboboOobOoDbo

gbobooooooobobobooooooon

3.22 UbbOOoO0oboooboboobuodobooon
Reset0 0000000000000 OO30300000000000000000000000304000
oooooo

0303 Reset0000000000O00O00OOOVS50ES/IX3-LODO

SOH LEN COM SUM ETX

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

0304 ResetD0OO0OO0OODOCOODOODOOODOVES0ESIX3-LOODOOODOOOO

STX LEN Data SUM ETX

02H 1 ST1 Checksum 03H

g0 ST1 O0OOooOoobd

000000000OoOoOoOoOvsesoESx3-LOODOOOoOoOooooooooooooooooDoooDoOoOODO
gbobobobobooooboobobobobooooooo

OUARTOOOOOODOODO4.4 ResetUOO0OO0O0OO0ODOODOO
g3a0opoooOoyo ooobOobooopDoocecsioHsOonooonoonDOoos. 5 ResetUDOOOOOOOODOOCOO
g3oopoOoyoocsidooooonoonoge.5 ResetUOOOODOOOODOOO
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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
BaudRate SetU DO OO UARTOOOODOOODODMMOOODOODOOOODOO1IODOO0ODOOOOODOOOO
UARTOOOOOOOBaudRate Set0 D00 O0O0O0D0DOOOOVSS0ES/Ix3-LOOODOOOO

3.3.2 UbbOogobouooboboobuooboooon
Baud Rate Set0 0000000000000 00305000000000000000000000003
06000000000

0305 BaudRateSet0 00O O0O0O0O0O0O0OOOOONOOVS50ES/IX3-LODO

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)

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

0306 BaudRateSetDO0OO0O00000000000O00O0OVSSESX3-LOOODOOOOOO

STX LEN Data SUM ETX

02H 01H ST1 Checksum 03H

o0 ST1 0booooon

000O0O000DO0O0O0O0oDOOvesoESx3-LOO O 0ooooooooooooooooooooooooo
gbobobooboooboobobobobobooooobooon

OUARTOOOO0O000004.5 BaudRateSetDOOOOOOOOOOOO

g3000000rVyo Do0oooooogesioHsOOoOoOOOOOOOBaud Rate Set0 000 O0O0O0OO
ggo

g3qoopoOoyoocsidobooodboboddBaudRate Set0 000 O0O0O00OOOODO
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3.4 Oscillating Frequency Setl] O 0 O

3.4.1 [ U
V850ES/Ix3-LOOO0OO0OOOOOOOOoOoOooO
O000V850ES/Ix3-LOX1 OO ODOOOoO00oooO0oooooooooooooogoooo

V850ES/Ix3-LO D 000000000000 DO0O0ODO0ODOOOOcCcPUOOODODOODODOODODOO
gooo

O00D00O0O0Oscillating Frequency Set0 D000 O0O0O0OOO0OO0ODOOOO0ODOOOOOOOOODOOOO
gbooooogooo

3.4.2 JU0DO0bOoOOooooooobobooboboogo

Oscillating Frequency Set0 00000000000 OCO0O30700000000000000000O0OO
gboobos3gosgbooooooon

0307 Oscillating Frequency Set0 0000000000 DOODOOOOV850ES/Ix3-LO 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 D00 DOO0O0O0O0OO0OO0OO0ODOCOOODOOVSS0ES/Ix3-LOODOOOODOOO

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

ugb ST1 goOoboobooboo
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000000000 0O0O0D0OD0OVes0ESx3-LOO O O00DOOo0oooo0oooooooooooooooo
gboboboobooboobobobobobooooobooon

OUARTOOOOOODOODO4.6 Oscillating Frequency Set0 00000000 OOdOd
d3000000Vo oonDoooooooecsiIoHsO0o0opnogons. 6 Oscillating Frequency SetD 00
gooooooood

g3000ogonoyoocsiIoonoonoonoonoade.6 Oscilating Frequency Set0 000000000 OOO
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3.5 ChipErase 00O

3.5.1 O U
000000000000000000000000000000000000000000000000

000000000000 000O00DOO00DOO00O0O00ODOOOChp Erase0 000000 OOOOOO
OOODOCODOOO0OO00D03.13 SecuritySetD 0000000

3.5.2 OJ00000O00obO0bOobobobaonbog
ChipErase0 000000000000000309000000000000000000000000O30

oooooooooon

0309 ChipEraseDODOODOOO0ODOOODODOOOOVE50ES/Ix3-LOO

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

03010 ChipErase0 000000000 DOOOODOOOODOVES0ESIx3-LOODOOOOOOO

STX LEN Data SUM ETX

02H 01H ST1 Checksum 03H

g0 ST1 OO0OOooOoodb

000000000O0oOoOoOoOvsesoESx3-LOODOOOoOoOoOooooooooooOooOooOoDoOoDODOODO
gbobobobobooooboobobobobooooooo

OUARTOOODODOOODOO4.7 ChipEraseD0000OO0OO0ODOOOODO
g3a0opoooOyo oooooooogocesioHsOoooooDbOongs. 7 Chip EraseD0000OD0OO0OO

goo
O300ooooyooesinooooooononOe.7 ChipEraseD 000000 OOOOOO
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3.6 Block Erasell O [0 [

3.6.1 [ U

gbobobooboobooboobooboboboooooboobon

0000000000000 0000O000DO000DO0O000D0O000D0D00OS3.13 SecuritySet 0O O
gooo

3.6.2 OJ00O00OO0O0OO0OOOOOOOOOOOnOOd
Block Erase0 0 0000000000000 030110000000000000000000000030
12000000000

03011 BlockEraseO OO OOOOOOODOOOODOODOVE50ES/IX3-LODO

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 BlockEraseO OO DOOOOOOOODOOOODOODOOVSS0ESIX3-LOODOOOOODODO

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

g0 ST1 O00OOobOobooo

000O0O000DO0OO0OO0o0oDoOvesoESx3-LOOOD0ooooooooooooooooooooooooo
gbobobooboooboobobobobobooooobooon

OUARTOOOOOOODODOA4.8 BlockEraseOOOOOOODOOOODOO

g3ooobDgvo 0oboobooooobocesioHsOoOboOoonoOonDOs.8 BlockEraseOOOOOOOOODO
goo

g3oopogyoocsiooobooonononoOge.8 BlockEraseOODOOOOOOOOODO
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3.7 Programming OO O O

3.7.1 [ U
gbooooboboobobobooooooobobobobooobobobobobooobobobOoboon
gobobooooooobooboboboboooooooobDobobobobooboboooobDOoDbo
goobooboooooooooboooboobobooboobooooboboboboooooo
00000D00O000O0O00DOO000O0O0ODosSTIOST2000000ACKD O ODODOVE50ES/IX3-LO O OO
boboboooboobobobobooboboo@mobobobobooooboooboooboostausd0DonoonDO

gboooooogn

3.7.2 UbbOOo0oboooboboobuodoboooon
ProgrammingD0 0 000 000000000003013000000000000000000000003

014000000000

03013 Programmingd 000000 OOO0O0DOOOODOV850ES/IXx3-LOMO

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 ProgrammingD OO 000000 0OOOOOOOOOOVES0ESIX3-LOODODOOOODOO

STX LEN Data SUM ETX

02H 01H ST1(a) Checksum 03H

OO0 STi(e) DOOOOOODO

3.7.3 0000000 0000bOO0bOoban
000000000000000000000301500000000000000000000003016

gboooooogan

03015 O0O00O0O0O0O0O0O0OO0OOO0OOO0OOO0OOO0O0OO0OOV850ES/Ix3-LO0O

STX LEN Data SUM ETX/ETB
00H-FFH

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

OO0 wrtebata 0000000000 OOOO

03016 ODOO0ODOOOODOOO0ODOOOODODOOOODVSS0ESIx3-LOODDODOOOOOO

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

ST2(b) OOOOOOO

RO1AN0580JJ0200 Rev.2.00 Page 37 of 267
2011.03.31 RENESANAS



V850ES/IX3-L v/ O0ar kO—5 V850ES/IX3-L ¥4~ O0a> kO—5
25y iaAEY - TAGTSIVT (TATSIE)

3.7.4 00000000 0O0O0OO0OO0bOObOn
00000000000000000000003017000000000

03017 ODOO0ODOOO0ODODOO0OOOO0OOODODOO0OV8S0ESIx3-LOOODOOO0ODOO

STX LEN Data SUM ETX

02H 01H ST1(c) Checksum 03H

OO0 STi(c) DOOODOOOODOO

000O0O000DO0O0O0O0ODOOvesoESx3-LOO OO0 ooooooooooooooooooooooooo
gbobobooboooboobobobobobooooobooon

OUARTOOOODOOODODO4.9 ProgrammingDOO00O0OOOOOOOO

g30oDoOooOoyo ooobooooogocesioHsoonoonooooOs. 9 ProgrammingDOOOD0O0OODO
gooo

g3oopogyoocsigooooonoonoge.9 ProgrammingD OO OOOO0ODOOOODOO
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3.8 Verifyo O

3.8.1 [ U

0000000o0o0oo0oooooooooooooooooODoODOOOOVes0ESIX3-LOODODOOOOO
gbobooooooboboboooooooobooboboo

gooooobooboboooooobooboboboobooobobobobDobooobobobDoDOon
obobooo

3.8.2 JUbObOOOO0OoOoooobbobbOoOoo

VerifyDOOOOOOOOOOOOOOO3018000000000O000000O0OOOOOO0Os0190
ooobooooo

03018 VverfyDOODODOOODOOOOOOOODV850ES/Ix3-LOO

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 VerifyDOOOOOOOO0OO0O0O0O0O00O00O00OVSS0ESIX3-LOODO0O0O00000O

STX LEN Data SUM ETX

02H 01H ST1(a) Checksum 03H

00 STi(e) 000000000
3.8.3 0000000 0OO0OOOODbOODbOOn

goboooobobooobobooobooobbooospz20oooooooobooooobooobobooOsy
21000000000

03020 O0OO00O0OO0O0ODOOO0OOOO0OD0ODOOOO0ODOOODOOVE50ES/IX3-LODO

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 OO0O0ODOOOODOOODOOOODODOOOODOVSS0ESIx3-LOODODOOOODOO

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

OO0 STib) DOODODODODO
ST2() DOOOOODODOC

0 ooboobooboboobobooboboOoobOoboboobOobobooboon
gooobooboobobOobACKODODOOOOobOOobOoooboboobooobooo
goooboboobooooboboooboboooboobooboobooboonbo
gbobobooobooboobooboboboboooooboooboobobobo

0000000000 00D00OVeS0ESIx3-LOO 00000000 OoO00ooo0ooooooooooooon
oboboboboboooobuobobobobooooooo

ODUARTOOOOOOOOO4.10 VerifyDOOOOOOOOOOOO

O30gooodyo ooooooooooesiIoHsOOooOoooooos. 10 VerfyDOOOOOOOOO
gao

O3000000pyooecsini0onnonnnnone. 10 VerifydOOOOOOOO0O0O0O0O
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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 CheckDOOOOOO0O0O0O0O0O0O0OOOOVS50ES/IX3-LO O

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 Check0 000000000000 00O0O0O0OVSS0ESIX3-LOODODOODOODOO

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

o0 ST1 OD0oU0o0booooobooooboboo

000000000 0O00D0OD0OVes0ESIx3-LOO OO0 0DOOo0oooo0oooooooooooooooo
gboboboobooooobobobobobooooooon

OUARTOOOOO0OO0O0O0O04.11 BlockBlank CheckDO OO OOOOOOOOOO

g3ooodooyo cooooooooocesiIoHsOOoO0ooOoooOs. 11 Block Blank CheckD OO O OO
goooooo

O3oopboOoOoyooecsioooooOonononDOge. 11 BlockBlank CheckD OO OOOOOODOOO
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z

3.10 Silicon Signatured [0 0 [

3.10.1 O U
gbobobobooooboooboobooboboboboboooobooobooban
000O0O0000000VeS0ES/Ix3-LOODDOO0O0000000000000000000000A0 Silicon
Signatured 00 0000002000003 0000000OODOO00ODOO0ODOOOOOOOOO

3.10.2 O0O0OO00OO0O0O0O0O0O0OO0bOObOObOO0Od
Silicon Signature0 000 00000000000030240000000000000000000000
03025000000000

03024 SiliconSignature0 00000000 DO0OOOODDOOV8E50ES/IX3-LOO

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

03025 SiliconSignature0 00000000000 OO0ODOCOOODOVSS0ESIx3-LOODOOOOODOO

STX LEN Data SUM ETX

ST1

02H 01H Checksum 03H

gb ST1 0bOobooooon

3.10.3 U0O0O0OO0obouodobobooobudoboon
00000000000000000000000003026000000000

03026 0000000000000 O0OO0O0ODOOV8S50ES/Ix3-LO00000000O0

STX | LEN Data SUM ETX
02H | 20H | VEN | MET | MSC |[DEC1|DEC2| UFM | DFS | DFE | DEV | SCF | BOT |RVAL|RVAM|RVAH|Checksum| O3H
0goO1. VEN gbooooooon
MET gbooooooon
MSC gooooooon
DEC1 goooooooogdl
DEC2 gboooooooobog2
UFM 0O V850ES/JF3-L, VB50ES/JG3-L ODO0O0D0OO0O000O0O00O00OO0O0ODO
VB850ES/JC3-L, V8520ES/JE3-L O004000000000000O
DFS gboobooooobooboboobooogo
DFE gboobooooobooboboobooogo
DEV 0 V850ES/JF3-L, VB50ES/JG3-L O OO00OOxPDOODO
V850ES/JC3-L, V850ES/JE3-L O D1000 0000000000
SCF gboboooooboobanb
BOT goooooooooo
RVAL gbooboooooooboboLwoboooroooooHD OO
RVAM gbooboooooooboobooMOobOOonbis-8sgoooHO DO
RVAH gboboooooboobobodHobOoob23-1e0000HO OO
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002 00000000000O0000O0O0BOTOOOOOOOOOOOOOOOORVAL-RVAHO
00000070 000000000001000000000000000O0O000O0O0O0
ooooo
0301 0D0000D000000000000xPD70F37350000
ooooog O a oo ooooooooo®?t oooo oooo
ooooog oo
VEN gooooooo 1 10H ( 000100008 ) 10H gd
MET uooooooooooon 1 7FH (01111111B) 7FH ud
MSC oooooooogon 1 04H ( 00000100B ) 04H oo
DEC1 gooooooooiloogod 1 ECH (11101100B) ECH gd
DEC2 ooooonooon 200000 1 7FH (01111111B) 7FH oo
UFM 0000000 000ooogn 4 7F7FO780H 7F7F0O780H oo
oooo
DFS 000O0000000o0oongn 4 80808080H 0 2 80808080H oo
oooo
DFE 0000000000ooonoon 4 80808080H O 2 80808080H oo
oooo
DEV oooog 10 C4(11000100B ) = ‘D’ ‘D oo
37(00110111B) =7’ i
BO( 10110000B ) = ‘0’ ‘0
46(01000110B ) = ‘F’ ‘P
B3(10110011B) =3’ &y
37(00110111B) =7’ i
B3(10110011B) =3’ p
B5(10110101B) = ‘5’ ‘5
20(00100000B ) = *" o
20(00100000B ) =" ©
SCF oooDooooooon 1 oo oooog oo
BOT 0000000000000 1 0o ooooo oo
oooooooo
RVAL 0000000000000 L 1 00HO DO OOH oo
0000 7-000 00
RVAM 00o0D00o00oOooogMm 1 00HOD 00H oo
000D 15-000 80
RVAH 0000000000000 H 1 00HODO 00H oo
0000 23-000 160

01. o100O0O0000OOO00OD100O000OOO0OU0ODOOOn

2. 000000000 O0O0OOObOOO0OOOOsesossoHI OO O OODODO

000000000 0O00D0D0OVes0ESIx3-LOO OO0 0DOOo0oooo0oooooooooooooooo

gboboboobooboobobobobobooooobooon

OUARTOOOOOO0O0O0O04.12 SiliconSignatured 000000000000

O3000000yo cooooooooocesioHsOoooOoo0o0o00005.12 Silicon SignatureD 000000

gooooo
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O3oopooyooecsidopoooonoooge. 12 SiliconSignatured 0O OOO0O0OOO0OODOO

3.10.4 VB50ES/Ix3-LO0000000OOO0DOO0

0302 V850ES/x3-LOO0O0O00OOO0OODODOO0ODOOOO

o O o O 0000000|0000HexD
0ooOooO0oo o 1 10
0ooooO0oo 0ooooOooo 1 7F ERE
ooooo 0oooooo 1 04 EE
0ooooO0oOo 1 0oo0ooO0oOo 1 EC EE
0oooooooog 2 1 7F EE
0000000000000 |7000000000000000000 4 01
0oooooo
0000000000000 4 80808080
oooooo oo©?
0000000000000 4 80808080
oooooo oo©?

O |oooooowpPbo D70F3735, D70F37360 V850ES/JF3-L0 10 03

D70F3737, D70F3738, D70F3792, D70F3793, D70F3794

D70F3795, D70F3796, D70F3841, D70F3842, D70F3843

D70F38440 V850ES/JG3-L0
0ooooO0oo 0ooooO0oo 1 oo
0000000000000 |000000000000000000000000000 1 oo
0ooOooO0oo
0000000000000 L|00000000000000000 7-000 00 1 0000
0ooO0 7-000 oO
0000000000000 M|00000000000000000 15-000 80 1 0000
0000 15-000 80
0000000000000 H|0O00D00D000000000000 23-000 160 1 0000
0000 23-000 160

t 01. V850ES/JC3-L, V850ES/E3-LODOOOODOOO
V850ES/JF3-L, VB50ES/IG3-LO0 000 0000000000000 000000000000000

a a O O ooooooo 000 0HexO
gobooooboooooo 128 KO OO 4 7F7F0780
oooooo 256 KO OO 7F7F8F80

384 KOOO 7TF7F9780
512 KOO0 7TF7F1F80
768 KOO0 7TF7F2F80
1024 KO OO 7F7FBF80

2. 00000O0DOO0OOOOOOO0OOOOobOOososogosoHD OO OO ODOO
g 3. V850ES/JC3-L, VB50ES/IE3-LOODOODODOOOO
V850ES/JF3-L, VB850ES/JG3-LO 0 000000000000 oooooo
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gbobobooobooo

O O ooooo oo oooo
goooo [DDDDDDDDDDDD
oooooooo

V850ES/JF3-L D70F3735 10 C4 37 BO 46 B3 37 B3 BS 20 20

D 7 0 F 3 7 3 5 a O

D70F3736 C4 37 BO 46 B3 37 B3 B6 20 20

D 7 0 F 3 7 3 6 g O

V850ES/JG3-L D70F3737 C4 37 BO 46 B3 37 B3 37 20 20

D 7 0 F 3 7 3 7 g O

D70F3738 C4 37 BO 46 B3 37 B3 38 20 20
D 7 0 F 3 7 3 8 O O
D70F3792 C4 37 BO 46 B3 37 B9 32 20 20
D 7 0 F 3 7 9 2 a O
D70F3793 C4 37 BO 46 B3 37 B9 B3 20 20
D 7 0 F 3 7 9 3 g O
D70F3794 C4 37 BO 46 B3 37 B9 34 20 20

D 7 0 F 3 7 9 4 g O

D70F3795 C4 37 BO 46 B3 37 B9 BS 20 20
D 7 0 F 3 7 9 5 O O
D70F3796 C4 37 BO 46 B3 37 B9 B6 20 20
D 7 0 F 3 7 9 6 a O
D70F3841 C4 37 BO 46 B3 38 34 31 20 20
D 7 0 F 3 8 4 1 g O
D70F3842 C4 37 BO 46 B3 38 34 32 20 20

D 7 0 F 3 8 4 2 g O

D70F3843 C4 37 BO 46 B3 38 34 B3 20 20
D 7 0 F 3 8 4 3 O O
D70F3844 C4 37 BO 46 B3 38 34 34 20 20

D 7 0 F 3 8 4 4 a O
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3.11 Version Getd O OO

3.11.1 O U
V850ES/Ix3-LOO0OO0O0O0O0O0O0O0O0O0OO0OOODO0OOOOOOODOODOODOODOOO
000000000 0O0V8S0ES/Ix3-LOO0 0 DODO000O000oo0oooobooooooooooooo

gboobooooooogo

ugb obOoooooboboboobooobooobobobobOobbooboOobobOoboobobobobOobo
gboboooboooobooboboboobooboboboboboooboboboboboboban
gpooobooo

0 obobobooobooooooboooboboo

ooboooooooocooo oobooooood

0D0000000000000O0O 0100 ——— » OOO0OOO0A

00000000000000

g 02.00
gooooooooooooooooo E —7—>» O0O0oooB

000D00000000000000 0 3.00

3.11.2 O0O00O00oo0oooooobobobanbod
VersionGet0 00000000000000030270000000000000000000000030
28000000000

03027 VersionGetDOODOOOOOOOODOOOOODVS50ES/Ix3-LOO

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

03028 VersionGetDOOOOOOOOOOODOOODOOVES0ESIX3-LOOOOOOOOO

STX LEN Data SUM ETX

02H 01H ST1 Checksum 03H

gb ST1 obOoboooooo

RO1AN0580JJ0200 Rev.2.00

2011.03.31 RENESAS

Page 46 of 267



VB850ES/IX3-L ¥4 A3 tO—3 V850ES/Ix3-L ¥4 /a3y +tO0—3

25y iaAEY - TAGTSIVT (TATSIE)
3.11.3 00000 OoO0oooooono

gboboboboooboobooboobobos3g2uoooooaong

03029 0000000O0O0O0O0O0O0DO0OV8S50ES/Ix3-LO0O0O000000

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

000O0O000DO0O0O0O0oDoOvesoESIx3-LOO O 0ooooooooooooooooooooooooo
gbobobooboooboobobobobobooooobooon

OUARTOOODOOOODODOA4.13 VersionGetDOOOOOOOODOOODO

g300pDOooOoo oboopOopOooOobocesioHsOOoDoOnoOooOooOs. 13 Version GetDOOO0OO0OODO
gooo

g3oopogyoocsidooooonoonoge. 13 VersionGetDODOOODOOOODOOO
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3.12 Checksum OO0 OO

3.12.1 O U
00000000000000000000000000000

gooooooobobobobooooboooooboboboboboobooobobobobobDoooo
obooboooogooo

gboboboobooboobobobobooooooobooi1booooobooobooboooHODODOODODO
gooo

3.12.2 JU00OO0OOOO0OO00Ooooobooboboougo

ChecksumO OO OOOO0OOODOOODOOOD30300000000000000DO00DOOODOOODO30O
31 000b00booon

03030 ChecksumOOOOOOOOOOOOOOOOOVSE50ESIX3-LODO

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

OO0 SAH-SAL OO0OO0OO0O0O0OO0OO0OO0ODOOOO0ODO
EAH-EAL OO00000O00O00O00000

03031 ChecksumOOOOOOODOOODOOOODOOVE0ESIX3-LOODOODOOOO

STX LEN Data SUM ETX

02H 01H ST1 Checksum 03H

o0 SsSm1 ooooogoogonb

3.12.3 O0O0OO0OOooOOoooooooon
0000000000000000000003032000000000

03032 0000000000000000V850ES/Ix3-LO000000000

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

U0 CKi1 ODOoboboobooboobgoosoon
CK2 DO00OooOOooooooobobosogd

000000000 0O00D0OD0OVes0ESIx3-LOO OO0 0DOOo0oooo0oooooooooooooooo
gboboboobooooobobobobobooooooon

OUARTOOOOO0OO00004.14 ChecksumOOOOOOOOOOOOO

O300000oyo cooooooooocesioHsOooOoooOooO0O0s.14 ChecksumOOOOOOOOOO
goo

g3dopoOoyooecsionobooonooOge.14 ChecksumO OOOOOOODOOODO
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3.13 Security Sett] 0 0 [

3.13.1 O U

0000000000000 000000000O000O000OOODOOOODODOOOODOO security Set

gbobooboooooboboboboooobooboobobobobooooooban

b bOobOooboooboobobobobobooobooboobobobobOoboboboobOobOobobooo

O00O0oO0OoOoooooOoDoOoODoODOODODODChipErase0 00000000000 OOOOODOO
O0000O0O0O0OOO0OO0OODOoOoOOBlockErase00O0OO0OOOOOOOOOOOOOOOOO
000000000 O0DOChp Erase0000000O0OOO0OODOOOODOOOODDOOODOOO
gooooooobooobooooooboboboboboboboooooooooboobooboo
gboboboooboobooboboboboooooooobooboDbo

3.13.2 O00O0O0O0O0OO00o0oo0oboobobOobong
Security Set0 000 00000000000030330000000000000000000000030

J000oooooon

SecuritySetD 000 O0COCOCOCOOCOOQOQOQOOOOOOOOOOOOOOOOOOOOOOODOODOOO
oboboboboooooboobgoooHO OO ODODODO

03033 SecuritySetD0DODOOOO0ODODOOODOOOOODOVS50ES/Ix3-LOMO

SOH LEN COM ooooon SUM ETX
AOH 00H 00H

01H 03H _ Checksum 03H
(Security Set) | (EE) | (EE)

03034 SecurtySetDO0O0DOOOOO0OOOODOOOODOOVES0ESIX3-LOOOOOOOOO

STX

LEN

Data

SUM

ETX

02H

01H

ST1(a)

Checksum

03H

OO0 STi(a) DOOOOOOOO
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3.13.3 00O0O0Ooboooobooooooboooboon
000000000000000000000303500000000000000000000003036
0oo0ooooo

0303 O00000OO0O00DOO00D0OO0OO00DOO0DOVS50ES/IX3-LOO

STX LEN Data SUM ETX

02H 05H FLG ‘ BOT | ADH | ADM ‘ ADL | Checksum 03H

o0 FLG 00000000000
BOT 000000 O00OC0OO0OO0OO0OO0OODODOO0H-7FHO™
ADH 0000000000000000000000023-000160°%°
ADM 0000000000000000000000015-00080%2
ADL 0000000000 00000000000007-00000°2

01 V850ES/Ix3-LOOOOODOOROMOOODOOOOODOOOODOOOOOOO
2. ooHODOOOOOOODO

0303 O0000O0O00D0OO000OOO00DO0O0DOOO0ODDOOVesESIX3-LOOO0ODOoOOoOon

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

OO0 STih) DODOOOOOOOOODOOOODO

3.13.4 0U0O0OO0O0obouooboobbodgbooboo
00000000000000000000000003037000000000

03037 DOO0ODOOU0DOOOOODOOODOOOODOVSS0ES/Ix3-LOOOO0DOOOO

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

OO0 STi(c) DOOOOOOOOO

gooboboboooooooooobooboobobooo

0303 ODU0O0DOOoOoOoooooboobooooDboo

0 O 0 O

ooov 100

oooe

ooos

ooo4 gooooooOooooooooOooooooooilboooonnonOd
ooo s gooooooooiloooooonnd

ooo 2 goooooboooi1obo0ooonoDo

ooo1 oooooooooooDb1oooooobOOO

oooo 00oooo0oooooolooooonnnno
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gboboobooooooboobooboboboboooboooboobobobooobooobooon

o304 OOOoOOooOoOobOobOOoboOoboOooooooboOobOobo

gooog gooboooooboobooboboobobooo goooboobooboboboo
oogoo gbobooboboobobooobogoo goboooooobobooboo
o obobgo xpOOoooo oboboooboobooog
gooooo gooooooboooobobooboboboboboobD |boobobobooboooboob
oooo Programming [ Chip Erase [ Block Erase Read oo
gooogoo X o X o
gooogoog o X X o
goobooogoo o o X o
gooog o o o X
gooooooo O X O o
gooogoo

O00O0O000DO0OO0OO0o0oDoOvesoESx3-LOOOD0ooooooooooooooooooooooooo
gbobobooboooboobobobobobooooooon

OUARTOOOO0O0O00004.15 SecuritySetd 000000000000

O3000000yo cooooooooocecsioHsO0OOoO00000005.15 Security Set0D00000000O
gooo

g3oopogoyoocsioooooonononoge.15 SecuritySet0 00 O00DOOODOOOO
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3.14 Readd O OO

3.14.1 O [
V850ES/Ix3-LO0O0O0O0O0OROMOIOOOOOOOOOOOO
gboboboboooobooboooboobobobobooboooobooooboboboboobooboon

3.14.2 00O0O0O0O0O00O00O00bOO0bOO0bOO0OOg
Read0 00000000000000O303800000000000000000000000303900

goooooo
03038 ReadD O O00ODOOO0OO0DOOODODODOODODOVS50ES/Ix3-LO 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

03039 ReadU DO OOOODOOODOOOOOOOVES0ESIX3-LOODOODOOOO

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

00 STi(e) 000000000
3.14.3 UO00OO00obouodobooobadaboan

gboobobooooooooboobos3p40b0bb00o0o0obOobDobOO0bOOobO0ObObOO00OO3b4000
gbooobooo

03040 OOODOOOODOODOODOODOODOOVSS0ESIX3-LOOOOODOOOO

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

OO0 ReadData 0OV850ES/Ix3-LOOOOOOOOOO

03041 DOUOODOOUOOOOOODOOODOOOOODOOODOOONOVS50ES/Ix3-LOO

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

OO0 STi(h) O0O0O0OOO0OOOOOOOOOOOOOOOOACKOOeOOOOO
NACKO 15H0O
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000000000 0O0O0D0OD0OVes0ESx3-LOO O O00DOOo0oooo0oooooooooooooooo
gboboboobooboobobobobobooooobooon

OUARTOOOOO0OO00O0O04.16 Read0 DI OIOOOOOOOOO
O3000000yo oooooooooocsiIoHsOO000ono00on0O0s5.16 ReadDOODO0OOOOOOOO
O3000000yooCcsIni0iinonnnnne. 16 Readd OO DOOOOOOODODOO
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040 UARTO O OO

4.1 O0ObL0O0oooooooobbbogoooooon

IRV R-IL—LEERE

IV R-TL—LOAYH
(SOH = 01H)
#E

v

‘ F—8 — F-AROYIA + ‘ tor(UART)

I

F—4%& (LEN)

=15

v

‘ F=8 — F-ABOYHIA + ‘ tor(UART)

JYY RES (COM)
=35

»
>

(LEN-1) XM b Yes

EE?

‘ F—8 — F-AROYIA + ‘ tor(UART)

IRV REHRE1NA MEE

|
|

‘ F—8 — F-AROYIA + ‘ tor(UART)

.

FIIDY Le T8 (SUM)

=l

|

‘ F—8 — F-AROYIA + ‘ tor(UART)

.

ARV E-TL=LOTYE
(ETX = 03H)
®iE

y

[]7‘/ F-7L/—L\%1§%T]
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4.2 O00000ooouobobobboooooooon

[?—Q-ﬂ/—bié%ﬂIE)

F=5:7L—LOAYH

(STX = 02H)
*EE
T8 — F-AMOYIA b tor(UART)
F—45%& (LEN)
*EE
LEN )4 k Yes
EE?
T8 — FAEOYIA L tor(UART)
F—8%1N4 bik{E
A
T8 — F-AMOYIA b tor(UART)
FIyDY L-T—H(SUM)
E1E
T8 — F-AMOYIA+ tor(UART)
B#OF—8-TL—L7 O
Yes
F=5-IL—-LOD F=5-7L—LO
R®IVL-L-793 RERIVL-LEUNDTYA
(ETX = 03H) (ETB = 17H)
*1E #1E

¢
<

Y

[?’—9 Jb—-LEER j
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4.3 OU00U000o0ouobobboooooooon

T3 IL-LR{ERE

No

H tro1/tro2(UART)

Yes

ZERALTIRI5—

F—H&(LEN)
ERE?

ZERALTIRI5—

Yes 1)1 +OF—5%

B2ELE?

No

E tor(UART)
Yes
BREJALTIRI5—

LEN /i1 FRAE?
FIvoY LT
(SUMERIE?

No

tor(UART)
Yes

REZALTIRI5—

F—R-IL—LDTVEIE

B{#IL— LT3 (ETX = 03H)
Feld

BIRIL—LLUS DTV (ETB = 17H)
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4.4 ResetU 0O O

4.4.1 JOoO0ooobod

Reset 1YY FALIEF|E

795 V850ES/Jx3-L
@ vy hﬁ;géb'j_lj—/\r: Teou
@) A5+ LAJL (00H @ 9600 bps) HiH >
® DIk ti2
) A5+ LAJL (00H @ 9600 bps) HiH >
® DI | tac
® Reset AYYV F-TL—Li%k(E >

RREIRNICAT—82-IL—LZ{E

ACKLLA}

UrS4 A5 E
[Yes/No]

AT—HA-TL-LEZE

ZEAT—HA
[ACK/ACKLL4H]

0 0OO0000OObOO0obOobOoblebDOMAXODOOOOOOOO
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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
000000000 twro (MAX.)O O

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/Ix3-LO 0000000000000 00
oooo Bl|ODOOoOoOoOOOOO 07H gooooooobooooooboooooooboooboon
ooo
0000 0ONACKDO 15H gooboooooooooooboooobooboooon
od
ooooooooooboooooooooboooog
OOLENOOOOETXOOOOOO
oooooooooo i« O ooooooooooboooooooboooboooog
oooood
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4.4.4 JUUOO0oood

ResetdVY Y FALEE

A
BIIL—L— ¢
TV REEYIA b Cow

9600 bpsT“00” %1

DIA b ti2

9600 bpsT“00"%(5

A

JIAk tac

A
ARV R-ILb—L
#EENE
(Reset)

>
«

Y
Z?_glk No

ERIE?

Yes

Yes | twro(UART)

[ 84 L7 h-I5—[C] j

V\
AF—H2A = ACK ? No

Yes

UrSAE#A—IN?

h 4

EEHRTIA] #£7[B]

i

\
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4.4.5 JUO0oooogoa

Reseti OO O00OOO0OO0OOOOOODOOOOOOO

Y faiaiaiaiaiaiaisiaiaiaiaiasiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioaiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiotalaiaialale ialeiaier 4
/* */
/* Reset command */
/* */
Y faiaiaiaiaiaiaisiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaialaiaioieaiaiaiaialaiatole /
/* [r] ulé -.. error code */
Y faiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiataiaiaie /
ulé fl_ua_reset(void)
{

ulé 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 Setl] 0 O I
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4.5.2 JO0OOOO
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4.5.4 JUUOooood
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4.5.5 JUooooogoad

BaudRate SetD D00 DO O0OO0DOOOOODOOOODOO

V Asialalaiaiaiaiaiaiaiaiaiaiaiaiaiaiaie /
/* */
/* Set baudrate command */
/* */
V Asiaiaiaiaiaiaiaisiaisiaisiaiaiaiaiaiaiaiaiaiaiaisiaiaiaiaiaaiaie /
/* [1] u8 brid ... baudrate ID */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé fl_ua_setbaud(u8 brid)
{
ulé rc;
u8 br;
u32 retry;
switch(brid){
default:
case BR_9600: br = 0x03; break;
case BR_19200: br = 0x04; break;
case BR_31250: br = 0x05; break;
case BR_38400: br = 0x06; break;
case BR_76800: br = 0x07; break;
case BR_153600: br = 0x08; break;
case BR_57600: br = 0x09; break;
case BR_115200: br = Ox0a; break;
case BR_128000: br = 0Ox0b; break;
T
fl_cmd_prm[0] = br; // "DO1"
fl_wait(tCoM); // wait before sending command

put_cmd_ua(FL_COM_SET_BAUDRATE, 2, fl_cmd_prm);
// send "Baudrate Set' command

set_flbaud(brid); // change baud-rate
set_uartO_br(brid); // change baud-rate (h.w.)
retry = tRS;
while(1){
fl_wait(tWT10);
put_cmd_ua(FL_COM_RESET, 1, fl_cmd_prm); // send RESET command
rc = get_sfrm_ua(fl_ua_sfrm, tWTO_MAX); // get status
frame
if (re){
if (retry--)
continue;
else
return rc;
}
break; // got ACK 11

}
// 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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4.6 Oscillating Frequency Setld O 0 O
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4.6.2 JUOOOOO
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4.6.4 JUOO0OODOODO
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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
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4.7.2 0JO00OOOO
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4.7.4 JUOUOO0oooO
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4. 7.5 JUo0oooogoa

ChipEraseD0 00O O0OO00OOOOODOOODOOOO

V Asialaiaisaisisisiaiaisssiaisiaiaisasisiaiiasiassisiiaiaisasaiiiaiaassiaiaiaiaiaaaiaiaiaiaiaaaiaiaiaiaiaie /
/* */
/* Erase all(chip) command */
/* */
Y fslaiaiaisiaiaiaioiaisiaioiaiaioiaiaiaiaiaioiaioiaioiaiaioioioioioioiaiolale ialaiaieV'4
/* [r] ulé6 error code */
Y Sslaiaiaiaiaioiaioioisiaiaioiaiaioiaioioiaiaiaioiaioiaioiaioiale /
ulé fl_ua_erase_all(void)

{

ulé 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);

// switch(rc) {

//

// case FLC_NO_ERR:
// case FLC_DFTO_ERR:
// default:

/7 }

return rc;

return rc;
return rc;
return rc;

// get status frame

break;
break;
break;

// case [A]
// case [C]
// case [B]
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4.8 Block Eraseld O [0 [
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4.8.2 JUOOOOO
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4.8.4 JUOO0OODOODO
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4.8.5 JUOUOODOOOOOO

1000000BlockEraseD OO0 O0O0O0OOO0ODOOOODOOODODOO

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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4.9 Programmingd O 0O O
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4.9.2 JUOOOOO
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4.9.4 JUOO0OODOODO
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4.9.5 JUO0OODOOOOOO

Programming0 OO0 0000000 OO0OODOODOOOO

Y faiaiaiaiaiaiaioioiaiaiaiaiaioioiolale /
/* */
/* Write command */
/* */
Y foiaiaiaiaiaioiaiaiaiaiaiaiaioiaiolaiaiaiaiaioialaliaiaiaiaiotoiale /
/* [1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé6 ... error code */
Y Selaiaiaiaiaioisiaiaiaiaiaiaisiaiaiaiaiaiaisiaiaiaiaiaiaisiaiaiaiaiaiaiaioiaiaiaiaiaiaioalaiaiale /
#define fl_st2_ua (Fl_ua_sTfrm[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;

/ *x*/

/* set params */

/ Feokeokekek /

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 foiaiaiaiaiaiaisisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaialale /

/* send command & check status */

Y folaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiatoiaiaiaiaiale /

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); // get status
frame
switch(rc) {
case FLC_NO_ERR: break; // continue
case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
if (fl_st2_ua '= FLST_ACK){ // ST2 = ACK ?
rc = decode_status(fl_st2 ua); // No
return rc; // case [D]
}
if (is_end)
break;
3
Y Soiaiaie /
/* Check internally verify */
Y Soiaiaiaiaiale /

rc = get_sfrm_ua(fl_ua_sfrm, wtb5_max); // get status frame again
// switch(rc) {
//

case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [E]
/7 }
return rc;
}
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4.10 Verify OO O
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4.10.5 JUOOOoOooboooDOO

VerifyDOODOOOODOOOOOOOODOOO

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

/= */
/* 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

/ alaleV 4
/* send command & check status */
Y faialaiaiaiaiaiaialaiaiaiaiaiaiaiaie /

Fl_wait(tCOM);
put_cmd_ua(FL_COM_VERIFY, 7, fl_cmd_prm);

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

// wait before sending

command
// send VERIFY command

// get status frame

case FLC_NO_ERR: break; // continue
// case FLC DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
Y Sslaialaiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaialiaiaiaiaiaiaiaiaiaiaiaiaiaialalaiaiaia /
/* send user data */

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

send_head = top;
while(1){
// make send data frame

if ((bottom - send_head) > 256){
is_end = false;

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

send_size = 256; // transmit size = 256
byte
ks
else{
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;

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); // 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]
¥
it (Fl_st2_ua 1= FLST_ACK){ // ST2 = ACK ?
rc = decode_status(fl_st2 ua); // No
return rc; // case [D]
if (is_end) // send all user data ?
break; // yes
//continue;
}
return FLC_NO_ERR; // case [A]

}
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4.11.4 0UU0O0OOoOooao
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4. 11.

S Uuooouoooon

l000000BlockBlank CheckD DO OO OODODODOODOOODOOOODOO
[*** /
/* */
/* 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(ul6 sblk, ul6 eblk)
{
ulé rc;
u32 wt8_max;
u32 top, bottom;
top = get_top_addr(sblk); // get start address of start block
bottom = get_bottom_addr(eblk);// get end address of end block
set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
wt8 max = make_wt8 max(sblk, eblk); // get tWT8(Max)
Fl_wait(tCOM); // wait before sending command

//
//
//
//
//
//

put_cmd_ua(FL_COM_BLOCK_BLANK_CHK, 7, fl_cmd_prm);
rc = get_sfrm_ua(fl_ua_sfrm, wt8 max+6*1000); // 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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4.12.4 OJO0OOOOOO
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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 UJUUoooooooa

ChecksumOOOODOOOODOOODOOOODOO

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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4.15.5 UJUuouooooooad

Security Set0 OO0 00 DO0O0O0OOOOODOOOODO

/ nnnnnnnnnnn
/* */
/* Set security flag command */
/* */
T
/* [i] u8 scf . Security flag data */
/* [r] ulé6 . error code */
I’ xxxxxxxxxxx
ulé fl_ua_setscf(u8 scf, u8 bot, u32 vect)
{
ul6 rc;
Y Saiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiasiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiataiaiaiaialaiatale /
/* set params */
Y feiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiolaiaiaiaiaioiotaliaiaiale /
fl_cmd_prm[0] = O0x00; // "BLK"™ (must be 0x00)
fl_cmd_prm[1] = 0x00; // "PAG" (must be 0x00)

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

Y Saiaiaieiaiaiaisiaialaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiololale /

/* send command */

/ Fekedex /

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);
switch(rc) {

// get status frame

case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
/************************************************l
/* send data frame (security setting data) */

fl_wait(tFD3);
put_dfrm_ua(5, fl_txdata_frm, true);

rc = get_sfrm_ua(fl_ua_sfrm, tWT14_MAX);
switch(rc) {

// get status frame

case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
Y Soiaiaiaiaiaiaiaioiaiaiaiaiaiaioielalaialalale /
/* 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;
/7 }

return rc;

}

// get status frame

break;
break;
break;

// case [A]
// case [C]
// case [B]

// send securithi setting data
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4.16.

S Uuooouoooon

ReadD OOOO0OOOODOOODOOOODOO

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

/* */
/* Read command */
/* */
/****************************************************************/
ulé fl_ua_read(u32 top, u32 bottom)
{

ulé rc;

u32 read _head;

ul6 len;

u8 hooter;

/****************************7\'*******************/

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

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

/* send command & check status */

Y Saiaialaiaioiaisiaialalaiaioioiaialalaiaiaioioialolaiaiaiaioioiolaialoioioiaiolaiaiaiaiaiololole /

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 dalalaialaiaiaisiaiaialaiaiaiaiaiaialaiaisisiaiaiaialaiaiaiaiaiaiaialasiaiaiaiaialalaiaiaiaialale /
/* receive user data */
/ falaleV 4

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

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

/* 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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5.3 Uuubobuouooouobuobbuooooug
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5.4 StatusU O 0O O

5.4.1 JUOooooo
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5.4.4 OJUOOooooo
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5.4.5 JUOoooooood

StatusU OO DOOO0OO0O0OO0O0OO0OO0OO0O0O0O0DOO0

Y feiaiaiaiaiaiaisiaiaiaiaisiaioiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaieiaiaialalaiaiolataiale /
/* */
/* 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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5.5.4 JUOogooo
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5.5.5 gooooood

Reseti OO O00OOO0OO0OOOOOODOOOOOOO

Y dsiaiaiaiaiaiaisiaiaiaiaiasisioiaiaiaiaiaiaisiaiaiaiaiaiaisiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaialaiaioiataiale /
/* */
/* Reset command (CSI-HS) */
/* */
Y faiaiaiaiaiaiaisiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaialaiaioieaiaiaiaialaiatole /
/* [r] ulé ... error code */
Y faiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiataiaiaie /
ulé fl_hs_reset(void)
{

ulé rc;

u32 retry;

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

if (hs_busy to(tCOM_MAX))

return FLC_HSTO_ERR; // t_o. detected :case
€]
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
€]
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]
/7 }
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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5.7.5 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 Block Erasell 0 0 [
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5.8.2 OUOOOOO

0O HSOOOOOV8S0ES/Ix3-LOBUSYOD O DOOOOODOOO
BUSYDDDDDDDDDDDDD|DDDDDDDDDD[C]|DDEIDEI
gboboboOn teond O

g DDDDDDDDDDDDDDD|BIockErase[lDEID|E|D[ID[ID[I

O HSOOOOOV8S0ES/Ix3-LOBUSYDOOOOOOODOO
BUSYDDDDDDDDDDDDD‘D[ID[ID[ID[ID[I[C]|EIDDDD
gboob0obob00wr00

0 obooboooobooboobobobobooooboobobobobobo

U toboboooobooboboboboooboooboobobobobo

ooooooo 0000000000000000000000000
0000000000000000000000
000000000000000000000000
O0O0O0[A] [DOO

ooooooo Olooooe poo

0000000000000 0{0000000000[¢poo

5.8.3 UO0OOOODO

oooo gobooooooo O 0

OooQoo [Al|ODO0000ACKO 06H oboooobooooooooooooooooo
goooooooooooooon

oooo Bl|ooooooooO 05H goooooooooogooooooboooo
goboooooboooobooboooon

oooooooooo 07H goooooooooogooooooboooo
oooood
ooooooood 10H gboooboooooooooocoooooaoo

oboooobooooooooooooooooo
gboooboooooooooocoooooaoo
oboooobooooooooooooooooo
gboooooooooooooboooooooao

00000NACKO 15H oboooobooooooooooooooooo
oooo
oboooobooooooooooooooooo
OOO0OOLENOODOOETXODOOODODO

MRG10O0 00O 1AH gooooobooooooo
oooopoooopoo (Q a HsOOOOOOOOOOOOODOOOODOO

RO1AN0580JJ0200 Rev.2.00

2011.03.31 REN ESNAS

Page 134 of 267



V850ES/IX3-L v/ O0ar kO—5 V850ES/IX3-L ¥4~ O0a> kO—5
25y iaAEY - TAGTSIVT (TATSIE)

5.8.4 OJUOOODOOOO
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5.85 O0OOOOOOOOO

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)
{
ulé 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 Programming O O O

5.9.1 J0OOOOOOdd
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5.9.2 OOOOOO
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5.9.3 O0OOOOO
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5.9.4 JO0OOOOOOO
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5.9.5 OJUOO0OOOOOOgo

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)
{

ulé 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 falaiaiaiaiaiasisisiaiaiaaisiaiaiaiaiaaisiaiaiaiaiaiaiaiaioia /
/* send command & check status */
Y falaiaiaiaaiaiaiaiaiaiaasaisiaiaisasisiaiaiaiaiaaiaiaiaiaiaiaiaiaiaiaie /
if (hs_busy to(tCOM_MAX))
return FLC_HSTO_ERR; // t_o. detected

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

if (hs_busy_to(tWT3_MAX))

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

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

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

}

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

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

send_head = top;

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

is_end = true;
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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;
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5.10 Verifyd OO0
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5.10.2 OOOODOO
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5.10.3 OOOODOO
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5. 10.

S Uuooouoooon

VerifyDOODOOOODOOOOOOOODOOO

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; // 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(tWT7_MAX))

return FLC HSTO ERR; // t.o. detected
rc = fl_hs_getstatus(); // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
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
}
return FLC_NO_ERR; // case [A]
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5.11 Block Blank Checkl O OO [J
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5.11.4 0JOU0O0Oooon
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5.11.5 JUOUuooooooad

1000000BlockBlank CheckDOD OO ODOOOOOOOOODOOODO

Y feiaiaiaiaiaiaisiaiaiaiaiaisioiaiaiaiaiaioisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaieiaiaiaiaiaiaioiaiaiaialaiaiolataiale /
/* */
/* Block blank check command (CSI-HS) */
/* */
Y feiaiaiaiaiaiaisiaiaiaiaiasisioiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaialaiaiaiaiaiaioiaiaiaiaiaiaioiataiaie /
/* [1] ul6 sblk . start block number */
/* [1] ul6 eblk - end block number */
/* [r] ulé6 . error code */
/ Fekkkekek /
ulé fl_hs_blk_blank_chk(ul6 sblk, ul6 eblk)
{

ulé rc;

u32 wt8_max;

u32 top, bottom;

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

bottom = get _bottom_addr(eblk);// get end address of end block
set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
wt8_max = make wt8 max(sblk, eblk); // get tWT8(Max)
if (hs_busy to(tCOM_MAX))

return FLC_HSTO_ERR; // t_o. detected :case [C]

if (rc put_cmd_hs(FL_COM_BLOCK_BLANK_CHK, 7, fl_cmd_prm))
// send "Block Blank Check™ command
return rc; // case [C]

if (hs_busy to(wt8_max))

return FLC HSTO ERR;

rc = fl_hs_getstatus();
// switch(rc) {

// t_o. detected :case [C]

// get status frame

// 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 [
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5.12.4 OJ0O0OODOODOO
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5.12.5 0J0O00OOOOO0O0O0O

Silicon Signature0 0 000 000OO0OODOODOOOOODOOO

Y fslaiaiaisiaiaiaioiaisiaioiaiaiaiaiaiaiaioioiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaie /
/* */
/* Get silicon signature command (CSI-HS) */
/* */
Y foiaiaiaisisisisisisisisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaialaiaiaiaiale /
/* [i] u8 *sig... pointer to signature save area */
/* [r] ulé6 ... error code */
Y deiaiaiaiaisisisisisisisiaiaiaiaiaiaiaiaiaiaiale /
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
command
return rc; // error detected :case [C]

if (hs_busy to(tWT1l_MAX))
return FLC_HSTO_ERR; // t.o.

detected :case [C]

rc = fl_hs_getstatus(); // get status frame

switch(rc) {
case FLC_NO_ERR:

// case FLC HSTO_ERR: return rc;
default: return rc;

}

if (hs_busy to(tFD2_MAX))
return FLC_HSTO ERR; // t.o.

rc = get_dfrm_hs(fl_rxdata_frm);

switch(rc) {
case FLC_NO_ERR:

// case FLC HSTO_ERR: return rc;
default: return rc;

}

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

detected :case [C]

Signature"

// get signature data

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

memcpy(sig, fl_rxdata_frm+OFS_STA_PLD, fl_rxdata_frm[OFS_LEN]);

Signature data

//

return rc; // case [A]

Ccopy
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5.13 Version Get 00 O O
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5.13.2 OOOODOO
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5.13.4 O00O0OO0OOODOO
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5.13.5 OJ00OOooOooood

VersionGetU O OO ODOODOOOODOOOOODOOOO

Y Aolalalalalaiaiaialalalalsialaiaialalalolailaiaialalalalaialaialalalaloialaiaalalalaiaiaiaialolalalaiaioalalalalaialalalalole /
/* */
/* Get device/firmware version command (CSI-HS) */
/* */
Y Asiaioieiaiaioiaiaiaioiaiaiaiaiaiaioialalaiolaiaiatalaiaiotaialatole /
/* [1] u8 *buf ... pointer to version date save area */
/* [r] ulé ... error code */
Y Saiaiaiaiaiaioialaiaioiaiaioiaiaiaioiaiaiatalale /
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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5. 14.

S Uuooouoooon

ChecksumOOOODOOOODOOODOOOODOO

Y feiaiaiaiaiaisisiaiaiaiaiasiaioiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaialalaiaiolataiale /
/* */
/* 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(ul6é *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;

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 foiaiaiaiaiaiaioisiaiaiaiaiaiaisiaiaiaiaiaiaiaioiaiaiaiaiaiaioiaiaiaiaiaiaiaiololobe /
/* get data frame (Checksum data) */
Y foiaieiaiaiaiaioisiaiaiaiaiaiaisiaiaiaiaiaiaiaioiaiaiaiaiaiaioioioiaiaiaiaiaiolofole /

iT (hs_busy to(fdl_max))
return FLC_HSTO_ERR;

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]

// t_o. detected :case [C]

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

RO1AN0580JJ0200 Rev.2.00

2011.03.31 RENESAS

Page 165 of 267



VB850ES/IX3-L ¥4 A3 tO—3

V850ES/Ix3-L ¥4 /a3y +tO0—3

ISwia s AEY - TOSSIUS (FTRFTSTR)
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5.15.2 DOOOOO
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5.15.3 0O0OO0OOOO
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5.15.4 JUOU0U0ooon

Security SetqY> FILE

(Security Set)

B4 L7IR-I5-[C]

HSH#;F = BUSY ?

B4LT7IR?

AF-5A-FIIDIE Yes

B4 L7 b I5-(C]

REKTIB]

%
(EFaU74-7-4)
2iE

Yes
ALPI b IS5

B4L79 b I5-([C]

HSH#iF = BUSY ?

BALFIR?

Timia

AF—BA-FIYDIE

BALPORIF-? D>V

No
B4 L7IR-I5-[C]

27-52= No
ACK?

RERTD)

BALTIL?

turis

2AT—BA-FIyDIME Yes

B4L7I b I5-[C]

Yes
: i#:%‘{[ﬂ

RO1AN0580JJ0200 Rev.2.00

2011.03.31 RENESAS

Page 169 of 267



VB850ES/IX3-L ¥4 A3 tO—3

V850ES/IX3-L ¥4~ O0a> kO—5
J5wyaAEY - TOSSIVT (FOTSIR)

5.15.5 JUuuooooood

Security Set0 OO0 00 DO0O0O0OOOOODOOOODO

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)

{

ulé rc;

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

/* set params

*/

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

fl_cmd_prm[0]
fl_cmd_prm[1]

= 0x00;
= 0x00;
fl_txdata_frm[0]
fl_txdata_frm[1]

bot;

fl_txdata_frm[2]
fl_txdata_frm[3]

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

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

// "BOT*

(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))

return rc;

if (hs_busy_to(tWT13_MAX))

// send "'Security Set" command
// error detected :case [C]

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

rc = fl_hs_getstatus();
switch(rc) {
case FLC_NO_ERR:

// get status frame

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) */

/’ xxxxxxxxxxxxxxxxxx

if (hs_busy to(tFD3_MAX))

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

if (rc = put_dfrm_hs(5, fl_

return rc;

if (hs_busy to(tWT14_MAX))

txdata_frm, true)) // send securithi setting data
// error detected :case [C]

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

rc = fl_hs_getstatus();
switch(rc) {
case FLC_NO_ERR:

// get status frame

break; // continue

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

default:
3

return rc; break; // case [B]
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Y foiaiaiaiaiaiaisisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiale /

/* Check internally verify */

Y falaiaiaisasisiaiaiaiaissiaiaiaiaiaaisiaiaiaiaiaaiaiaiaiaiaiaiaiale /

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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5.16.2 0DOOOOO
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5.16.3 OOOODOO
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5.16.4 0O0O0OODOODOO
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5. 16.

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

V daiaiaiaiaieiaiaiaiaiaiaiaiaiaiaiaiaiaiaiatataiel /

/* save ROM data */

Y felaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaialalalalaialalalalalalel /

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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06l 3pbpoooyoocsiooood
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6.2 JUUUUOObObOUOoooouoooboobooon
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6.3 JUUUUbobboooooouooboooon
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6.4 Status O 0O

6.4.1 ODOOOOOOO
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6.4.2 ODOOOOO
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6.4.4 OJO0OOOOOO
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6.4.5 D0O0OOOOOOOO

StatusU OO DOOO0OO0O0OO0O0OO0OO0OO0O0O0O0DOO0

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

// wait

// get status frame

// time out ?

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

switch(rc){
case FLC_BUSY:
ifT (check_flto())
continue;
default:
return rc;
case FLC_NO_ERR:
break;
¥
if (fl_stl == FLST_BUSY){ // ST1 =

if (check_flto())
return FLC_DFTO_ERR;
continue;

}

if (fl_rxdata_frm[OFS_LEN]
FLST_BUSY){

if (check_flto())
return FLC DFTO_ERR;
continue;

}

break;

}

rc = decode_status(fl_stl);
// switch(rc) {
//

2 && fl_stl

// No, retry

// checksum error

// no error

BUSY

// time out ?
// Yes, time-out // case [C]
// No,

retry

FLST ACK && I _st2

// time out ?
// Yes, time-out // case [C]

// ACK or other error (but BUSY)

// decode status to return code
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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 Resetd OO

6.5.1 OJO0OOOOgdo
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6.5.2 ODOOOOO
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6.5.4 OJO0OOOOOO

ResetdV Y RALEE
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y
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6.5.5 D0O0OOOOoooon

Reseti OO O00OOO0OO0OOOOOODOOOOOOO

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
fl_wait(tWT0);
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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6. 6 Oscillating Frequency Setl] [ [ [

6.6.1 JUOOOOOOO

Oscillating Frequency SetdvY FALIEFE|IE
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6.6.2 DOOOOO
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6.6.4 UDOOOOOOO

Oscillating Frequency Set
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6.6.5 DUOOOUOOOOOO

Oscillating Frequency0 D 0 00 O00OO0ODOODOOOOOOODOO

Y folaiaiaiaiaiaioialaiaiale /
/* */
/* Set Flash device clock value command (CSI) */
/* */
Y foiaiaiaiaiaisiaiaiaiaialaioiaiaiaiaiaiaiaiaiaiaiaialaiaie /
/* [i] u8 clk[4] ... frequency data(D1-D4) */
/* [r] ulé ... error code */
Y Sciaiaiaiaiaiaisiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaioiaiaiaiaialaiaiotale /
ulé fl_csi_setclk(u8 clk[D)

{

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]; // "'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 Chip Erasell O 0O

6.7.1 ODOOOOOOO

Chip EraseJ<Y Y FALIEF|IF

p i
@ vy hﬁgﬁbﬁ_lj:\r: Teou
e Chip Erase IV K+ 7L—Li%{E
‘ @ ._ . TRVEIL=hol
AT—AA-FIYDEOOIA b+
@ AF—5A-FIIDILE

AT—HA-FIVINEDFER

(RS
[(EERT BERT
BALPIR-I5-]

BALT7II5— BERT

EERT

EHERTIB]

V850ES/Jx3-L

RO1AN0580JJ0200 Rev.2.00

2011.03.31 REN ESNAS

Page 194 of 267



VB850ES/IX3-L ¥4 A3 tO—3

V850ES/IX3-L ¥4~ O0a> kO—5
ISwia s AEY - TOSSIUS (FTRFTSTR)
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O 0Oo0ooao

gogoooo
gogoooo

gogogogoogogno O

6.7.3 ODOOOOO

gbobobooobooboboboboboooboobobobobOobOd teond O

OO0OOCOOoOOoOoOoOoOoOopDOoOoO| ChipErase OO

goooaod

gboboboooobooboboobooboobobobobooboodbobotbwnd
gbobobooooobooboboboooooooooobobobo
gboboobooooobobobooooooooboboboo

0| 00O0O0IA]

oo

0| 0000IB]

ood

DO000000000[C|poo

oooo ooooooooo O O
0000 [Al|DO00O00OACKO 06H 000ooooo0oooomuoooooooo
ooooooooooooo
0000 [Bl|ODODODOUDDODOOODOO 07H 0000o0o0o0ooo0ooooUoooooooo
oooo
ooooooooo 10H 00o00oo0o0oooooooUooooooo
0oooooOooooOooooooooooo
0000 0NACKO 15H oooooooooOopoooOoooooooo
ooo
00ooO0ooooO0o0oOooOOo0ooOo0ooDOon
OOOLENODOOOETXOOOOOO
WRITEO OO 1CH ooooooooooooo
MRG10O OO 1AH
MRG11O0O0O 1BH
oooooooooo [Q O ooooooo0oooooooooooooboo
oooooooo

RO1AN0580JJ0200 Rev.2.00
2011.03.31

RRENESAS

Page 195 of 267



VB850ES/IX3-L ¥4 A3 tO—3 V850ES/Ix3-L ¥4 /a3y +tO0—3

ISwia s AEY - TOSSIUS (FTRFTSTR)

6.7.4 ODO0OOOOOO
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6.7.5 D0OOOOOOOOO

ChipEraseD0 00O O0OO00OOOOODOOODOOOO

Y fsiaiaiaiaiaioiaiatalaialaioia /
/* */
/* Erase all(chip) command (CSI) */
/* */
Y foiaiaiaiaiaisiaiaiaiaialaioiaiaiaiaiaiaiaiaiaiaiaialaiaie /
/* [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); // 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. 8 Block Erasell [0 [ I
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6.8.2 DOOOOO

gbobobooobooboboboboboooboobobobobOobOd teond O
OOO0OoOOoOOoOoOoOoOoOoOoOOoO|BlockEraseD OO0 DO0O0O0O0OO
gboboboooboobuoboboboobooboobobobobwr200
oboboboooooboobobobooooooooooobobobo
gbobooooboobobobooooooooboobobo

O 0Oo0ooao

gogoooo gooooobobobobooooooboobobobo
gboooooobobobooboooboon
gboboooooboobobobobooobooobogn

O0DDO0[Al pODO
ooooooo ojoooo[eooo

gogogogogogoan O DDDDDDDDDD[C]|DDD

6.8.3 DOOOOU

oooo goooooogo O 0

OooO0 [Al|ODDODODOACKO 06H goboooobooooboooooooooobooono
gooooooooooo
oooo Bl |oooooDoOOO 05H goooooooooboooooboboOooooooon
oobooooooooooo

goooooooog 07H goooooobooOooOooooooooooboooo
od
ooooooooo 10H goboooobobooooooooobooooobooaon

goooooooooooooooooooobooon
gobooobooooooobooooooooooaoo
oobooooooOoooOooooooooooooo
gooooooo

00000NACKO 15H oobooooooooboooooooooooooo
ooooooooooboooobooooooooon
OLENODOOOETXOOOOOO

MRG100 00O 1AH oooooobooooooo
gooooooooo i« O gooooooooOooooooooooooboooo
gooood

RO1AN0580JJ0200 Rev.2.00

2011.03.31 REN ESNAS

Page 199 of 267



VB850ES/IX3-L ¥4 A3 tO—3

V850ES/Ix3-L ¥4 /a3y +tO0—3

ISwia s AEY - TOSSIUS (FTRFTSTR)

6.8.4 ODUOOOOOOO
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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); // get start address of start block

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

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

wt2 = make_wt2(sblk, eblk); // get tWT2(Min)

wt2_max = make_wt2_max(sblk, eblk); // get tWT2(Max)

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

put_cmd_csi(FL_COM_ERASE_BLOCK, 7, fl_cmd_prm); // send "Block Erase"
command

fl_wait(wt2);

rc = fl_csi_getstatus(wt2_max);// get status frame
// switch(rc) {

//

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

return rc;

}
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6.9.4 ODO0OOOOOO
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6.9.5 DU0OOOUOOOoogn

Programming0 OO0 0000000 OO0OODOODOOOO

Y foiaiaiaiaiaiaioioiale /
/* */
/* Write command (CSI) */
/* */
Y foiaiaiaiaiaiaisialaiaiaiaiaioiaialiaiaiaiaiaiolale /
/* [1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé ... error code */
V fsiaiaiaiaiaiaiaioialaiaiaiaisisialaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaialaiaiotolole /
ulé fl_csi_write(u32 top, u32 bottom)
{

ulé 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 faiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaie /
/* send command & check status */
Y Aalalaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaial ikt /

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]
}

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

/* send user data >/
/************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;
// case FLC DFTO_ERR: return rc; break;
default: return rc; break;
¥
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
// case FLC_DFTO_ERR: return rc; break; // case
// default: return rc; break; // case
/7 }
return rc;
}

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

[Al
]
[E]1
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6.10 Verify0 OO0
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6.10.4 ODOOOOOOO
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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
Y Soiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiataliaiaialaiatale /

/* send command & check status */

Y fakaiaiaiasiaisiaiaiaiaiaiaaiaiaiaiaiaiaaiaiaiaiaiaiaiaiaiaioiaie /

fl_wait(tCoOM);

put_cmd_csi(FL_COM_VERIFY, 7, fl_cmd_prm); // send "Verify'" command

f1_wait(tWT6);

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

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

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

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)+1l byte
}

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

¥

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 (Fl_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

// 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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6.11.4 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] ulé6 . error code */
Y foiaiaiaiaiaioioiaiaiaiaiaiaioiaialaiaiaiaioioialaiaiaiaiaiotoiale /
ulé fl_csi_blk_blank_chk(ul6 sblk, ul6 eblk)
{

ulé 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);

wt8
wt8_max

make_wt8(sblk, eblk);
make_wt8 max(sblk, eblk);

// get tWT8(Min)
// get tWT8(Max)

f1_wait(tCoM);

put_cmd_csi (FL_COM_BLOCK_BLANK_CHK, 7, Fl_cmd_prm);

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

// wait before sending command frame

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

return rc;

break; // case [A]
break; // case [C]
break; // case [B]
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6. 12 Silicon Signatured [J [ [
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6.12.4 ODO0OOOOOO
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6. 12.

S Uuooouoooon

Silicon Signature0 0 000 000OO0OODOODOOOOODOOO

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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6. 13 Version Getll 0 0O O
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6.13.4 ODO0OOOOOO
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6.13.5 OD0O0OOOOOOoO

VersionGetU O OO ODOODOOOODOOOOODOOOO

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(fl_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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6.14.4 DO0OOOOOO
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6.14.5 OD0O0OOOO0OOOO

ChecksumOOOODOOOODOOODOOOODOO

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

/* */
/* 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 fd1;

/ 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;

}

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

/* Check internally verify */

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

Fl_wait(tWTlh);

rc = fl_csi_getstatus(tWT15_MAX);
// switch(rc) {

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

return rc;
}

// case [B]

// get status frame

// case [A]
// case [C]
// case [B]
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6.16 Readd OO0
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6.16.5 D0OOOOOOOOO

ReadD OOOO0OOOODOOODOOOODOO

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

/* */
/* 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)
{

uleé rc;

u32 read_head;

ul6 len;

u8 hooter;

Y daiaialaiaiaiaisiaialalaiaiaiaiaiaialaiaiaioiaiaialaiaiaiaioiaialaiaiaiaioiaiolalaiaiaiatololole /

/* set params */

Y Saiaialaiaiaiaiaiaialalaiaiaioisialalaiaiaioiaiaiolaiaiaiaioioialaiaiaiaioiaialaiaiaiaiaiololole /

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

Y Saiaialaiaiaiaiaiaialalaiaiaioiaialalaiaiaioiaiaiolaiaioiaioiaiolaiaioioioiaiolalaiaiaiaiololole /

/* send command & check status */

Y Seiaisisisisisisisisisisisisisisisisisisisisisisisisisisisisisisisisisisisisisisiaiaisisiaiaiale /

fl_wait(tCOM); // wait before sending command

put_cmd_csi(FL_COM_READ, 7, fl_cmd_prm);// send "Read" command

fl_wait(tWT17); // 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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70 0O40O0Uooouoobbooboobbooouogn

OoC0oOoCOOoOoOO0O0O0O0O00D0D0OD0O0000000000000000000V850ES/Ix3-LO00000
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gboobooboobooooooon

O1000000000000000000010

gooooo

V850ES/JC3-L0 1 PD70F3797, TOF3798, 70F3799, 70F3800, 70F3838, 70F3801, 70F3802, 70F3803,
70F3804, 70F3839

V850ES/JE3-LO 1 PD70F3805, 70F3806, 70F3807, 70F3808, 70F3840

V850ES/JF3-L0 4 PD70F3735, T0F3736

V850ES/JG3-L0 1 PD70F3737, 70F3738

alOOO0OOO0OO0OO0O0DOO

V850ES/Jx3-L0 O Oscillation Frequency Set0 D 00000 OO OO OO O O Oscillation Frequency

SetUI00DO0O0D0DOOO0O0OwweDOODOOx=KOOOOO0OO0O0DO0OO0DO0O0OO0ODODOO
OO0fkkOODOOOOODOOO

O025MHz O fx O 5.0 MHzOfxx=fxx 40PLLO O OO
O05.0MHz O fx O 10 MHzO fxx = fxx 1
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OfxOOOOV850ES/Ix3-LO 000000 oooooog
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ObOOO0DOOO00ODOOODOOOODODOOOODOOOODOO

] O oo o o MIN. TYP. MAX.
Voot —FLMDO1t tor 1ms
FLMDOt —RESET1t ter 2ms
Count start time from RESET 1t - trp 800 us
FLMDO™'
Count finish time from RESETt - trPE 10 ms
FLMDO”'
FLMDO counter high level width/low tew 10 us 100 s
level width
Wiait for Reset command tre CSI, CSIOHS 0.3s
Wait for low level data1 tr1 UART 03s
Wait for low level data2 t12 UART 30000/fxx
Wiait for Reset command tec UART 30000/fxx
Low level data1 width tL1 UART 02
Low level data2 width tL2 UART 02
FLMDO counter rise time tr 1us
FLMDO counter fall time tr 1us

01. FLMDOODOOODOOOOODDOOOOtweOWwreed+2000000000000000O
2. 9600bpsOOOOHOOOODOO
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UecOOOODOOOOO

a O

oo

o 0O

MIN.

MAX.

Datal] Data

tor

Receive |CSI, CSIOHS

188/fxx

data frame| UART

188/fxx

tor

Send data|CSI, CSIO HS

165/fxx

Receive command frame

frame UART O
Receive Status command framel | tsr | CSI, CSIO HS 3179/fxx
Send status frame
Send status frame tro1 |CSI, CSIO HS 1026/fxx0 92159/fxxx M 1232/fxx0 110591/fxxx M
Send data frame(1) 029 us 035 us
UART O 1232/fxx0 110591 /fxxx M
035 us
Send status framel] tro2 |CSI, CSIO HS 4744/fxx0 86 s
Send data frame(2) UART O
Send status frameO troz |CSI, CSIO HS 2845/fxx(0 43 us
Receive data frame(3) UART 2845/fxx0 43 us
Send status frame 0 tcom O 620/fxxd 15 s

0 OO0O00OOoO00DOOOo00OOO00OoOOO00OOoOO00ODOO00OoOOoOOoDboOoOoboo3sooooonn

gogo

o0 MODOOOD

xkx0O0OOO0O0O0O00oooo

[0 tor, trp3, tcomd

V850ES/Ix3-LOODOOOOOOOOOMINOOOOOOOOOOOOOOOO

goooooooooooooooMINOODDODOODOOOOODOOODOOODODOO

O toT, tsF, tro20]

V850ES/Ix3-LOODOODOOOODOOOMINOOOOOOODOOOOOODOOO

o00opooOo0ooooOoOoooOoOoMINOODDOOODOOOOODOOODOOOOODDOO
cSiDOO0OO0OOO00DOOoOOMINOCOOOODStatusOOOOOOODOOODOOACKODDODOOODDOO
gboboobooobooboboboboboooooobooboobobobobobooobooboooboan

O tro10

V850ES/Ix3-LOOMINOMAX.OOOOOOOO0O0O0O00O0000O0O0OMAX.OO0O0ODOOOVS50ES/Ix3-LO O

gbobobooobooooboobobobobooobooboooDobDobOobUobo

csiDooOooooOoOoDOoOoOOMINOMAXOODOO,000DOOO0ODOCOCOOODOOOODOOOOOD
UARTO O OO OOV850ES/Ix3-LOOMINOMAX.OOOODODODODOODOOOOOOOOoOoOoooo
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O0dooOoogooo
gooo oo oo MIN. MAX.
Reset twro CSlI, CSIOHS 255/fxx
UART 01
Chip Erase tw ] 38825/fxx0 70305 us 41937/fxx0 908730 us
Block Erase twra O 6329/fxx0 (596/fxx0) 20 1s 307 usx | 7630/fxx0 (596/fxx0 284551 usO 307
BM)O (..."%)0 58 us usx BMYO (..."3)0 76 us
Program twrs CSlI, CSIOHS 2995/fxx0] 58 us
UART 01
twra”® | O 28073/fxx0 1140 us 1071055/fxx0 27759 us
twrs CSI, CSIOHS | 3234/fxx0 (216690/fxx0 1842 us)x M | 3881/fxx[] (260028/fxx 2211 us)x MO
031 us 38 us
UART 04 3881/fxx (260028/fxx0 2211 us)x MO
38 us
Verify twre CSl, CSIOHS 508/fxx
UART 01
twr7”® | CSI, CSIOHS 14565/fxx0 116 us
UART o5
Block Blank Check | twrs a 3102/fxx0 (915/fxx0 20 s 307 wsx | 3723/fxx0 (1098/fxx0 24 usO 369 usx
BM)O (..."%)0 29 us BM)O (..."%)0 35 us
Oscillating twro CSl, CSIOHS 10727 /fxx
Frequency Set UART 01
Baud rate set twr1o UART 2384/fxx
Silicon Signature twr11 CSI, CSIOHS 548/fxx
UART 01
Version Get twr12 CSI, CSIOHS 565/fxx
UART 01
01. 00000000ODOO0O0O0O000O0OO000DOO0000OO000DO00O0OO0bOOOO0DDODOOooOoOOoooO

oo

00O003s0000000000

00000000000000O0BNOODOOODOOOO0D 0OOOO0OO0OOBMOOOOOOOOOOOOO

00000000000000000000

0 000002-4-80000000000000Block Erased 0 000 Min.0 OO0 OBN =30

6329/fxx0 (596/fxx] 20 ws0 307 usx 2)0 (596/fxx 20 usO 307 usx 4)0 (596/fxx0 20 s 307 us
x 8)0 58 us

6400000000

0000000000000000000000000000000000000000003s00000

ooooo

0000000000000000000000000000000000000000000000000

003s0000000000

MOOOOOO

BMOOOODOOOODOODOODOOOOO
BNOOOODOOOOODOOODOOO Dboooboooooo
xx0OOOO0OO0O0000ooo
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Odoooooogd

gooo oo oo MIN. MAX.
Security Setting twr1s CSI, CSIOHS 514 /fxx
UART 01
twr1a O 22991/fxx0 2031 us 25367/fxx[] 299845 us
twr1s CSl, CSIOHS 11686/fxx0 14705 us 11686/fxx00 285011 us
UART 02 11686/fxx] 285011 us
Checksum twr1e CSI, CSIOHS 743/fxx
UART 01
Read twr17 CSI, CSIOHS 1782/fxx0 29 us
UART 01
twris”® | CSI, CSIO HS 14359/fxx0 15 us
UART 04

twr19

0

160/fxx

ob5

01, 0J00O0OO0O0O0OOOO0OOOO00O0OO00DOOO00OOOO00DOOO00DOOO0bOOOODODOOODOCOOOOO

gooo3shooonoooonoo

2. 0D0O000OOOOO0ODOOOO0OOOOO0ODOO0O0ODOOO0OODOO0ODOCOOODODOOOODO3sOOOODn
goooad

3. 400000000

4 0OO0O0OO0OooOOoOoOoOOObOOO0ObOObO0OO0ODOOO0ObDOOUOODOOODOODOODOOOODOOOO0

gooo3shboooooooon
5. 000O0OO00DOOO0ODOOOODODOOOoACKDOOOO

00 fxOOOOOoOODODOODODOOOO

O twto — twTg, twT11 — twT190d
OMIN.OMAX.OOOOOOOOOoQOoo
V850ES/Ix3-LO OMIN.OMAX.O O OO ODOOO0O0O0OD0O0ODO0DO0O0OO0DOOMAX.OOOOO0OOV850ES/JIx3-L

gboboboooobooboobobobobooooooobobobobooboooon

cSiIiddoooooooouooOMINOMAXOOOOOODODODOOODODODODODO00o0ooooooooooo

UARTO OO OOOV850ES/Ix3-LOOMINOMAX.OOOODOODOOOOOOOOOOooooooo
OMINODOOODOOOOODO

cSiodoooonooooooOMINCOOOOOStatusODOOOOODODOOOODOODOACKOOODOOO
gboboooooobooboboboooooooooobooboboboboooooboobobobobooon

[0 twr100

V850ES/Ix3-LOODOOOOOOOOOMINOODODOOODODOODODODOODODOO

goboooooobooooobooooMINODOOOODOOODOOOODODOOODDOOO
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02000000000000D00O000000O20

oooooo
V850ES/JG3-LO 1 PD70F3792, 70F3793, 70F3794, 70F3795, 70F3796, 70F3841, 70F3842, 70F3843,

70F3844

alboooooobod
V850ES/Jx3-L0 O Oscillation Frequency Set0 0 0 0 00 O 00O 0 O OO O O Oscillation Frequency
Set0 I 0DD0O0000DO0O0O0ND0OweDO0ODOMx=&OODODOD0O000000000O000000OO
000000000 o0o0on

025MHz O fx O 5.0 MHzOfxx =fxx 40 PLLO OO O
O05.0MHz O fx O 10 MHzO fxx = fxx 1

OO0 OOOO0OO0ODOO0U0UoOoOoOoOOOOO0O00O0O0O00O00000O0OoUoooooooooofikd
OO OOOV850ES/Ix3-LO 0000000000 oog
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ObOOO0DOOO00ODOOODOOOODODOOOODOOOODOO

] O oo o o MIN. TYP. MAX.
Voot —FLMDO1t tor 1ms
FLMDOt —RESET1t ter 2ms
Count start time from RESET 1t - trp 800 us
FLMDO™'
Count finish time from RESETt - trPE 10 ms
FLMDO”'
FLMDO counter high level width/low tew 10 us 100 s
level width
Wiait for Reset command tre CSI, CSIOHS 0.3s
Wait for low level data1 tr1 UART 03s
Wait for low level data2 t12 UART 30000/fxx
Wiait for Reset command tec UART 30000/fxx
Low level data1 width tL1 UART 02
Low level data2 width tL2 UART 02
FLMDO counter rise time tr 1us
FLMDO counter fall time tr 1us

01. FLMDOODOOODOOOOODDOOOOtweOWwreed+2000000000000000O
2. 9600bpsOOOOHOOOODOO
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OcODODOODOOODODO

a O

oo

o 0O

MIN.

MAX.

Datal] Data

tor

Receive |CSI, CSIOHS

220/fxx

data frame| UART

220/fxx

tor

Send data|CSI, CSIO HS

203/fxx

frame UART O
Receive Status command framel | tsr | CSI, CSIO HS 3433/fxx
Send status frame
Send status frame tro1 |CSI, CSIO HS 1391/fxx[0 212585/fxxx M 1670/fxx0 255102/fxxx M
Send data frame(1) 029 us 035 us
UART O 1670/fxx0 255102/fxxx M
035 us
Send status framel] tro2 |CSI, CSIO HS 6606/fxx0 86 us
Send data frame(2) UART O
Send status frameO troz |CSI, CSIO HS 3950/fxx0 43 us
Receive data frame(3) UART 3950/fxx 43 us

Send status frame [0

Receive command frame

tcom

886/fxx0 15 us

0 OO0O00OOoO00DOOOo00OOO00OoOOO00OOoOO00ODOO00OoOOoOOoDboOoOoboo3sooooonn

gogo

o0 MODOOOD

xkx0O0OOO0O0O0O00oooo

[0 tor, trp3, tcomd

V850ES/Ix3-LOODOOOOOOOOOMINOOOOOOOOOOOOOOOO

goooooooooooooooMINOODDODOODOOOOODOOODOOODODOO

O toT, tsF, tro20]

V850ES/Ix3-LOODOODOOOODOOOMINOOOOOOODOOOOOODOOO

o00opooOo0ooooOoOoooOoOoMINOODDOOODOOOOODOOODOOOOODDOO
cSiDOO0OO0OOO00DOOoOOMINOCOOOODStatusOOOOOOODOOODOOACKODDODOOODDOO
gboboobooobooboboboboboooooobooboobobobobobooobooboooboan

O tro10

V850ES/Ix3-LOOMINOMAX.OOOOOOOO0O0O0O00O0000O0O0OMAX.OO0O0ODOOOVS50ES/Ix3-LO O

gbobobooobooooboobobobobooobooboooDobDobOobUobo

csiDooOooooOoOoDOoOoOOMINOMAXOODOO,000DOOO0ODOCOCOOODOOOODOOOOOD
UARTO O OO OOV850ES/Ix3-LOOMINOMAX.OOOODODODODOODOOOOOOOOoOoOoooo
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Odoooooogd

oooo oa oo MIN. MAX.
Reset twro CSI, CSIOHS 295/fxx
UART 01
Chip Erase twr O 48514/fxx0 70227 us 51147/fxx0 1655137 us
Block Erase twr2 O 5986/fxx] (716/fxx0 14227 usO 308 7551/fxx[0 (716/fxx(0 284521 usl 6144
usx BM)O (..."%)0 58 us usx BMYO (..."%)0 86 us
Program twrs CSlI, CSIOHS 3968/fxx] 58 us
UART 01
twra™® O 21638/fxx0 593 us 574637/fxx0 18226 us
twrs CSI, CSIOHS | 4097/fxx (388519/fxx[] 2071 us)x M | 4917/ixx0 (466223/fxx0 2486 us)x MO
031 us 38 us
UART 04 4917 [fxx (466223/fxx[] 2486 us)x MO
38 us
Verify twre CSI, CSIO HS 606/fxx
UART 01
twr7”® | CSI, CSIOHS 11681/fxx] 66 us
UART g5
Block Blank Check | twts O 4295/fxx0 (690/fxx0 20 ws 308 wsx | 5154/fxx0 (828/fxx0 24 wsO 369 usx
BM)O (..."%)0 29 us BM)O (..."3)0 35 us
Oscillating twre CSl, CSIOHS 10727 [fxx
Frequency Set UART 01
Baud rate set twr1o UART 4436/fxx
Silicon Signature twr11 CSI, CSIOHS 703/fxx
UART 01
Version Get twr12 CSI, CSIOHS 724/fxx
UART 01
01. 00000000ODOO0O0O0O000O0OO000DOO0000OO000DO00O0OO0bOOOO0DDODOOooOoOOoooO

[ERN

00O003s0000000000

00000000000000O0BNOODOOODOOOO0D 0OOOO0OO0OOBMOOOOOOOOOOOOO

00000000000000000000

0 000002-4-80000000000000Block Erased 0 000 Min.0 OO0 OBN =30

5986/fxx] (716/fxx] 14227 us0l 308 usx 2)0 (716/fxx0 14227 us 308 usx 4)0 (716/fxx0 14227 us
0308 u x 8)0 58 us

6400000000

0000000000000000000000000000000000000000003s00000
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