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3.3
3.2
ROM 1109 r01an0093_src.c
RAM 14 r01an0093_src.c
33
0
C
C M16C Series, R8C Family C Compiler V.5.45 Release 01
-¢ -finfo -dir "$(CONFIGDIR)" -R8C
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4.
R8C/LABA
X R
4.1
void main (void)
unsigned char write_req
0
unsigned char reset_check (void)
unsigned char COLD_HARDWARE_RST
unsigned char LVD_RST 0
unsigned char SOFTWARE_RST
unsigned char WDT_RST
unsigned char WARM_HARDWARE_RST
unsigned char POWER_OFF_MODE 0
void mcu_init (void)
( )
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void user_program (unsigned char reset_result)
unsigned char reset_result
unsigned char write_req
unsigned long DataStr.all

0
(write_req)

void power_control (void)

void write_address_init (void)

unsigned char block_select

unsigned char *read_addr

unsigned char *write_addr

struct {
unsigned char lower
unsigned char middle_lower
unsigned char middle_upper

unsigned char upper
} DataStr.byte

(write_addr)
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unsigned char write_control (void)
unsigned char record_data[RECORD_SIZE]
unsigned char NORMAL
unsigned char CMD_SEQ_ERROR
unsigned char ERS_BLK_CHK ERROR
unsigned char PROGRAM_ERROR
void set_data (unsigned char *data)
unsigned char *data
struct {

unsigned char lower

unsigned char middle_lower

unsigned char middle_upper

unsigned char upper
} DataStr.byte

(
unsigned char block_erase (unsigned char block_no)
unsigned char block_no
unsigned char NORMAL
unsigned char CMD_SEQ_ERROR
unsigned char ERS_BLK_CHK_ERROR
unsigned char PROGRAM_ERROR
CPU (EW1 )
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unsigned char data_write (unsigned char *data)

unsigned char *data

unsigned char block_select

unsigned char *write_addr

unsigned char NORMAL

unsigned char CMD_SEQ_ERROR

unsigned char ERS BLK CHK_ERROR /

unsigned char PROGRAM_ERROR

(write_addr) 1 CPU

(EW1 ) 1

unsigned char full_sts_chk (unsigned char *chk_adr)

unsigned char *chk_adr

unsigned char NORMAL

unsigned char CMD_SEQ_ERROR

unsigned char ERS_BLK_CHK ERROR /

unsigned char PROGRAM_ERROR
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4.2

( ma|in() )

| asm(“FCLR I) |

reset_check()

reset_result —

mcu_init()

=default

=COLD_HARDWARE_RST ( )
=LVD_RST ( 0
=POWER_OFF_MODE ( 0 )

(
)

write_address_init()

|

user_program(reset_result)

write_control()

=ERS_BLK_CHK_ERROR |=PROGRAM_ERROR [=NORMAL

=default =CMD_SEQ_ERROR
( ) |( )

( ( /
) )

A

power_control()

I
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4.3
( reset_check() )
0 ( 0 )
(1) (pomcr0 & 0x01) =0 ?
)
(2) | cwr « 1 |
(_ retum(POWER_OFF_MODE) )
(3) )
(2)
(4) .
)
Geturn(COLD_HARDWARE_RSTD ( return(LVD_RST) )
(5) swr=17 ikl )
21 ( )
(_ retum(SOFTWARE_RST) )
=1
(6) wdr=17 ( )
=1 ( )
( return(WDT_RST) )
=1
(4) hwr=17? ( )
#1( )
(return(COLD_HARDWARE_RST)) (return(WARM_HARDWARE_RST))
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Q) 0 /
0 (POMCRO)
R/W
b0 POMOO WKUPO 0 0 R
1
(2) / 651”
(RSTFR)
b7 b6 b5 b4 b3 b2 b1 b0
e I 1
R/W
b0 CWR 1 R/W
(3) /
(RSTFR)
R/W
b0 CWR 0 R/W
1
4) /
(RSTFR)
R/W
b1 HWR 0 R
1
(5) /
(RSTFR)
R/W
b2 SWR 0 R
1
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(6)

(RSTFR)

R/W

b3

WDR

4.4

mcu_init()

M |

prcO — 1

@ |

cmi14 - 0

@) |

fra2 —~ 0x00

@ |

fra00 ~ 1

loop
i <=240

L/

®) |

i++

loop

L

®) |

fra01 — 1

™ |

cm07 « 0

®) |

ocd2 ~ 1

© |

cm1 « cm1 & Ox3f

(10) |

cm06 ~ 0

(11) |

prcO - 0

return

CPU

CM1 CM16 CM17
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(1) CM0O CM1 CM3 OCD FRAO FRCO FRA2 FRCI

(PRCR)
b7 b6 b5 b4 b3 b2 b1 b0
[~ - T -1 - T ~71- 1
R/W
b0 PRCO 0 CMO0 CM1 CM3 OCD FRAO FRCO RIW
FRA2 FRC1
1
2
1(CM1)
b7 b6 b5 b4 b3 b2 b1 b0
| — | 0 X x X X
R/W
b4 CM14 0 R/W
3)
2 (FRA2)
b7 b6 b5 b4 b3 b2 b1 b0
— — — [ = 1 — 0 0 0
R/W
b0 FRA20 R/W
b1 FRA21 R/W
b2 FRA22 R/W
b2 b1 b0
000 1
“4)
0 (FRAO)
b7 b6 b5 b4 b3 b2 b1 b0
S I I N 1
R/W
b0 FRAOO 1 R/W
®)
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(6)
0 (FRAQ)
b7 b6 b5 b4 b3 b2 b1 b0
= T =T -T-T-T-T"
R/W
b1 FRAO1 1 R/W
(7N
0(CMO0)
b7 b6 b5 b4 b3 b2 b1 b0
0 | x | x x x x x
R/W
b7 CMO7 0 XIN R/W
(3)
(OCD)
b7 b6 b5 b4 b3 b2 b1 b0
_ | — | — — x 1 x x
R/W
b2 OCD2 1 R/W
(9) CPU 1
1(CM1)
b7 b6 b5 b4 b3 b2 b1 b0
O O | —_ | X X X X
R/W
b6 CM16 |[CPU 1 b7 b6 R/W
b7 | CMi7 00 RIW
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(10) CPU 0
0(CMO0)
b7 b6 b5 b4 b3 b2 b1 b0
0 | x | x x x x x
R/W
b6 CM06 |cPuU 0 0 CM1 CM16 CM17 R/W
(11) CMO CMI1 CM3 OCD FRAO FRCO FRA2 FRCI
(PRCR)
b7 b6 b5 b4 b3 b2 b1 b0
[T - T -1 - T~ T- o
R/W
b0 PRCO 0 CMO0 CM1 CM3 OCD FRAO FRCO R/W
FRA2 FRC1
0

4.5

C user_program(reset_result) )

reset_result =
POWER_OFF_MODE ?
#

POWER_OFF_MODE  |-pOWER_OFF_MODE (

#Oxffffffff

reset_result

DataStr.all = Oxffffffff ?

=OxFFFf (

| DataStr.all — 1 |

)

DataStr.all++

+1

>
hl

| write_req « 1 |

|-
>

( return )
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4.6

power_control()

M|

fmr01 « 0

@)

pomcr0 — 0x00
pomcr0 — 0x88
pomcr0 — 0x15
pomcr0 — 0x92
pomcr0 — 0x25

asm(“nop”)
asm(“nop”)
asm(“nop”)
asm(“nop”)

@) |

prcl « 1

@ |

pm0 ~ 0x08

return

CPU

WKUP1
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(1) CPU
0(FMRO)
b7 b6 b5 b4 b3 b2 b1 b0
I I o1 -
R/W
b1 FMRO1 |CPU 0 CPU R/W
2 1 WKUPI “88h” “15h” “92h” “25h”
0 (POMCRO)
b7 b6 b5 b4 b3 b2 b1 b0
0 0 | 0 | 0 | 0 0 0 0
1 0
R/W
b1 POMO1 WKUP1 0 W
2 5 0
R/W
b7 b0 “88h” “15n” “92h” “25h” W
(3) PMO PMI1
(PRCR)
b7 b6 b5 b4 b3 b2 b1 b0
I I I N i B
R/W
b1 PRC1 1 PMO PM1 R/W
1
“)
0 (PMO)
b7 b6 b5 b4 b3 b2 b1 b0
— [ - [ - [ =T 7T =T=-T1-
R/W
b3 | PMO3 “17 RIW
“0”
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4.7

C )

| search A addr - BLOCK A | (
I

block_state —
(ALL_FF_BLOCK_A | ALL_FF_BLOCK_B)
[
| write_record_det — 0 |

write_address_init()

|

>BLOCK_A_END ( A

Search_A_addr <=

LOCK_A_END ?

<=BLOCK_A_END

>=RECORD_SIZE (1

i < RECORD_SIZE ?

<RECORD_SIZE
20xff (

search_A_addr{i] = Oxff ?

i++

\ 4

=RECORD_SIZE (1

i = RECORD_SIZE ?

#RECORD_SIZE

write_record_det ~ 1 |

>
.

search_A_addr —
search_A_addr + RECORD_SIZE

block_state —
(COMPLETE_BLOCK_A | ALL_FF_BLOCK_B)

|
<

Search_A_addr >=

<BLOCK_A_END+1

LOCK_A_END+12

>=BLOCK_A_END+1 (

A )

#1

write_record_det=1?

block_state —
( ALL_XX_BLOCK_A | ALL_FF_BLOCK_B)

d

~

Bl
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| search_B_addr — BLOCK_B | ( B

| write_record_det —~ 0 |

»|
>

Search_B_addr <=

>BLOCK_B_END ( B )

BLOCK_B_END ?

<=BLOCK_B_END

>=RECORD_SIZE (1

i <RECORD_SIZE ?

<RECORD_SIZE
#0xff (

Y—

search_B_addr{i] = Oxff ?

i++

=RECORD_SIZE (1 )

i = RECORD_SIZE ?

#RECORD_SIZE

write_record_det ~ 1 |

Ll
hl

search_B_addr —
search_B_addr+RECORD_SIZE

block_state —
( block_state | COMPLETE_BLOCK_B )

l¢
<%

Search_B_addr >=

<BLOCK_B_END+1

LOCK_B_END+12

>=BLOCK_B_END+1 (

#1
write_record_det=1?

block_state —
( block_state | ALL_XX_BLOCK B)

d

o
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2011.09.30

RRENESAS

Page 22 of 40



R8C/LABA

block_state =
(ALL_FF_BLOCK_A |
ALL_FF_BLOCK_B )?

block_state =
( COMPLETE_BLOCK_A |
ALL_FF_BLOCK_B )?

block_state =
(ALL_XX_BLOCK_A |
ALL_FF_BLOCK_B)?

block_state =
(ALL_FF_BLOCK_A |
COMPLETE_BLOCK_B )?

block_state =
(ALL_FF_BLOCK_A |
ALL_XX_BLOCK_B )?

(read_addr)

A
Yes B

block_select - BLOCK_A_SELECT
write_addr — BLOCK_A
read_addr — BLOCK_A

Yes

block_select - BLOCK_A_SELECT
write_addr — search_A_addr
read_addr — search_A_addr-RECORD_SIZE

Yes

block_select — BLOCK_B_SELECT
write_addr - BLOCK_B
read_addr - BLOCK_A_END-RECORD_SIZE+1

block_select -« BLOCK_B_SELECT
write_addr —~ search_B_addr
read_addr — search_B_addr-RECORD_SIZE

Yes

block_select - BLOCK_A_SELECT
write_addr — BLOCK_A
read_addr —« BLOCK_B_END-RECORD_SIZE+1

\ 4

\ 4
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D
block_state = A
(ALL_XX_BLOCK_A |
COMPLETE_BLOCK_B )2
No block_select - BLOCK_B_SELECT B
write_addr — search_B_addr
read_addr — search_B_addr-RECORD_SIZE
I
A
block_erase(BLOCK_A_SELECT)
=NORMAL
NORMAL (
| (v |
I v .
block_state = Yes g
( COMPLETE_BLOCK_A |
ALL_XX_BLOCK B )?
A
B
A
B
block_select - BLOCK_A_SELECT A
write_addr — BLOCK_A
read_addr - BLOCK_A
I
A block_select - BLOCK_A_SELECT
block_erase(BLOCK_A_SELECT) write_addr — search_A_addr
read_addr — search_A_addr-RECORD_SIZE
=NORMAL
= NORMAL ? A
)
(1 | B
|« block_erase(BLOCK_B_SELECT)
B =NORMAL
= NORMAL ?
block_erase(BLOCK_B_SELECT)
=NORMAL NORMAL ( )
= NORMAL ?
(1) |
) d
| (|
< v
hl
| DateStr.byte.lower ~ read_addr[0] | 1.
I
| DateStr.byte.middle_lower — read_addr[1] | /
[
| DateStr.byte.middle_upper — read_addr[2] |
I
| DateStr.byte.upper — read_addr[3] |
( return )
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4.8
L]

( write_control() )
set_data(record_data)
data_write(record_data)

result —
( return(result) )
4.9
C set_data(*data)
| *data

| data[0] — DateStr.byte.lower |
| data[1] — DateStr.byte.middle_lower |
| data[2] — DateStr.byte.middle_upper |
| data[3] — DateStr.byte.upper |

( return )

R0O1AN0093JJ0101 Rev.1.01 .ZENESAS Page 25 of 40

2011.09.30



R8C/LABA

4.10

(1)

block_erase(block_no) )

block_no

@ |

fmrdyic — 0x00 |

@) |

asm(“FCLR I) |

(4)

fmr01 « O
fmr01 < 1

®)

fmr02 - 0
fmr02 « 1

®) |

cmderie — 0 |

" |

bsyaeie — 0 |

®) |

rdystie — 0 |

block_no

CPU
fmr01 “1”(CPU

0 1”7

EW1
mro2 “1”(EW1 )
g aqo

=default

=BLOCK_A_SELECT

ers_addr — BLOCK_A |

A

©)

fmr14 — 1
fmr14 - 0

A
fmr14 “0”
wqm

Ll
<«

=BLOCK_B_SELECT
( = A) (

| ers_addr — BLOCK_B

B

fmr15 ~ 1

(10) fmr15 - 0

B
fmr15

«gr wqn

P

(11) |

fmr20 — 0 |

(12) |

fmr22 — 0 |

(13) |

fmr27 — 0 |

(14) |

asm(“FSET I) |

(15)

*ers_addr — 0xDO

(16)

*ers_addr — 0x20 }

1 20h
2 DOh

l¢
<%

B)

g
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Y

full_sts_chk(ers_addr)

result —
block_no
=default =BLOCK_A_SELECT =BLOCK_B_SELECT
( = A) ( = B)
(17) | fmr1d — 1 | (18) | fmr15 1 |
A B
><
(19) | fmro1 — 0 | cpu

|
C return(result) )
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(1
(FST)
RIW
b7 | FST7 ) R
1
(2)
(FMRDYIC)
b7 b6 b5 b4 b3 b2 b1 bo
— - | = 1 = o | o [ o J o
RIW
b0 | TLVLO bZ5760 RIW
b VLA 000 0( ) RIW
b2 | ILVL2 RIW
b3 R 0 R
3) I
(4) CPU ‘607, L‘l”
0(FMRO)
b7 b6 b5 b4 b3 b2 b1 b0
I -
RIW
B FMROT |CPU 7 CPU RIW
(5) EWI “O” “1”
0(FMRO)
b7 b6 b5 b4 b3 b2 b1 bo
I N N W -
RIW
b2 FMRO02 |EWA1 1 EWA1 R/W
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(6) /
0(FMRO)
b7 b6 b5 b4 b3 b2 b1 b0
| 0 | x x —
R/W
b5 CMDERIE / 0 / R/W
(7)
0(FMRO)
b7 b6 b5 b4 b3 b2 b1 b0
CH R R -
R/W
b6 BSYAEIE 0 R/W
®)
0(FMRO)
b7 b6 b5 b4 b3 b2 b1 b0
0 | | X X —
R/W
b7 |RDYSTIE 0 R/W
(9) A A 4(1”
1(FMR1)
b7 b6 b5 b4 b3 b2 b1 b0
— [ - [ o[ ~T-T-T-
R/W
b4 FMR14 A 0 R/W
( )
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(10) B 641”
6‘079
1(FMR1)
b7 b6 b5 b4 b3 b2 b1 b0
— T =T o] e e
R/W
b5 FMR15 B R/W
( )
(11)
2(FMR2)
b7 b6 b5 b4 b3 b2 b1 b0
— T -1 -1~ ]
R/W
b0 FMR20 R/W
(12)
2(FMR2)
b7 b6 b5 b4 b3 b2 b1 b0
— [ - [ - T -T¢° >
R/W
b2 FMR22 R/W
(13)
2(FMR2)
b7 b6 b5 b4 b3 b2 b1 b0
CI I I I :
R/W
b7 FMR27 R/W
(14) 1
(15) 1 “20h”
2 GLDOh’?
)
RO1AN0093JJ0101 Rev.1.01 RENESAS Page 30 of 40

2011.09.30



R8C/LABA 0

(16)
(FST)
R/W
b7 FST7 / 0 R
1
(17) A A
1(FMR1)
b7 b6 b5 b4 b3 b2 b1 b0
— T -1 [ 7+ T ~T-T-71-
R/W
b4 FMR14 A 1 ( R/W
)
(18) B B
1(FMR1)
b7 b6 b5 b4 b3 b2 b1 b0
— T =T ] e
R/W
b5 FMR15 B 1 ( R/W
)
(19) CPU
0(FMRO)
b7 b6 b5 b4 b3 b2 b1 b0
I R i
R/W
b1 FMRO1 |CPU 0 CPU R/W
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4.11
L]
C data_write(*data) )
*data
<
) fst7 =17
)
@ | fmrdyic — 0x00 |
@) | asm(“FCLR I) |
| CPU
4) fmr01 .- 0 fmr01 “17(CPU )
fmro1 < 1 w“qn wqn
| EW1
fmr02 - 0 wqr
(5) kbt } “rg:oz 1 (EW1“1" )
|
®) | cmderie — 0 | /
(7) | bsyaeie — 0 |
® | rdystie — 0 |
block_select
=default =BLOCK_A_SELECT =BLOCK_B_SELECT
( = A) ( = B)
fmr14 — 1 fmr15 « 1
© fmr14 - 0 (10) fmr15 <« 0
A B
fmr14 “0” fmr15 “0”
g “g” «“q” “o”
>e
(1) | fmr20 — 0 |
(12) | fmr22 — 0 |
(13) | fmr27 — 0 |
(14) | asm(“FSET I) |
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Y

loop 1
i « 0;i<RECORD_SIZE ; i++

write_addr[i] - 0x40

(19) write_addr{i] - datali] } ! 40h

[«

#1

(16) 0

=1( )

full_sts_chk(write_addr)
result —
#NORMAL ( ( )
\\ loop 1 A
<
block_select

=default =BLOCK_A_SELECT =BLOCK_B_SELECT

( = A) ( = B)
(17) | fmr1d — 1 | (18) | fmr15 — 1

A B
(19) | fmro1 — 0 | cru
( return(result) )
(1)
(FST)
RIW
b7 FST7 / 0 R
1
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2
(FMRDYIC)
b7 b6 b5 b4 b3 b2 b0
— — — — 0 0 0
R/W
b0 ILVLO b2 b1b0 R/W
b VLA 000 0( RIW
b2 ILVL2 R/W
b3 IR 0 R
3 I
(4) CPU 640’7 “1”
0(FMRO)
b7 b6 b5 b4 b3 b2 b1 b0
I N T =
R/W
b1 FMRO1 |[CPU 1 CPU R/W
(5) EWI ‘40” K‘l”
0(FMRO)
b7 b6 b5 b4 b3 b2 b1 b0
| | x x 1 .
R/W
b2 FMRO2 |EW1 1 EW1 R/W
(6) /
0(FMRO)
b7 b6 b5 b4 b3 b2 b1 b0
[0 [~ [ - =
R/W
b5 CMDERIE / 0 / R/W
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(7
0(FMRO)
b7 b6 b5 b4 b3 b2 b1 b0
LI R =
R/W
b6 BSYAEIE 0 R/W
(®)
0(FMRO)
b7 b6 b5 b4 b3 b2 b1 b0
o — T T =
R/W
b7 |RDYSTIE 0 R/W
) A A w)»
6‘0”
1(FMR1)
b7 b6 b5 b4 b3 b2 b1 b0
=T =T T -T-T-T-
R/W
b4 FMR14 A 0 ( R/W
)
(10) B B “pr
4‘07,
1(FMR1)
b7 b6 b5 b4 b3 b2 b1 b0
- T -To T[-T-T-T-
R/W
b5 FMR15 B 0 ( R/W
)
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(11)
2(FMR2)
b7 b6 b5 b4 b3 b2 b1 b0
S e ] o
R/W
b0 FMR20 0 R/W
(12)
2(FMR2)
b7 b6 b5 b4 b3 b2 b1 b0
— 1 — [ - [ - T o~
R/W
b2 FMR22 0 R/W
(13)
2(FMR2)
b7 b6 b5 b4 b3 b2 b1 b0
CH I I I :
R/W
b7 FMR27 0 R/W
(14) 1
(15) 1 “40h”
( ) 2
1
(16)
(FST)
R/W
b7 FST7 / 0 R
1
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(17) A
1(FMR1)
b7 b6 b5 b4 b3 b2 b1 b0
— — | 1 X — — —
R/W
b4 FMR14 A 1 ( R/W
)
(18) B B
1(FMR1)
b7 b6 b5 b4 b3 b2 b1 b0
— — 1 | X — — —
R/W
b5 FMR15 B 1 ( R/W
)
(19) CPU
0(FMRO)
b7 b6 b5 b4 b3 b2 b1 b0
| X X 0 —
R/W
b1 FMRO1 |CPU 0 CPU R/W
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412

( ful_sts_chk(*chk_adr) )

*chk_adr

=1(

1) ((fst5 = 1) & (fst4 = 1))?

#1 @ | *chk_adr — 0x50 |

( return (CMD_SEQ_ERROR) )

3) Q:1? =1( / )

#1 @ | *chk_adr — 0x50 |

(retum (ERS_BLK_CHK_ERROR))

=1 ( )

®)

®) | *chk_adr — 0x50 |

( return (PROGRAM_ERROR) )

( return (NORMAL) )
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(1) FST FST4 FST5
(FST)
R/W
b4 FST4 0 R
1
b5 FST5 / 0 / R
1 /
) (FST4=1) (FST5=1)
“20h3’ “40h”
6450h”
(3) FST FST5 /
(FST)
R/W
b5 FST5 / 0 / R
1 /
(4) (FST5=1) “20h”
“50h73
(5) FST FST4
(FST)
R/W
b4 FST4 0 R
1
(6) (FST4=1) “40h”
G‘SOhJ?
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5.

R8&C

R8C/LASA Rev.1.01
( )
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