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e O

o+ Include file +
B o o T o T o e o o o b
Jlist off
.include sfr800.inc ; SFR header include
.include bl80.inc ; Bootloader definition include (1-1)
Jlist on

SO

;+  Versiontable +
B D o o o o b o

.section rom,code

.org OFFEOO0Oh ; Download address (1-2)
.byte 'VER.1.01' ; Version infomation
i+ Boot program start +

Program_start:

1

o+ Initialze_1 +
Idc #lstack,ISP ; stack pointer set ) (2)
i+ Processor mode register +
i+ & System clock control register +
CPU_set
mov.b  #3,prcr ; Protect off
mov.w  #00000011b,pmO ; wait off, micro proce ssor mode
mov.b  #02h,mcd i f2 (3)

mov.b  #20h,cm1l ;
mov.b  #08h,cmO ;
mov.b  #00001111b,ds ; data bus width 16bit

mov.b #10101010b,wcr ; all 2wait
mov.b  #0,prcr ; Protect on

03420000
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ooooooooooooUooooOoooooOooooO0OoDoOooooDoOoooo

1-nyooobooobooboboog
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obooobo0o0ooboboooobooo0oobOobOobeoos DOODODOOODOOOOOODODO
oobobooooose400000000OMEW-10000000000DO00O00O0
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goooboooobooboboobooboooobobooboobooboboobooboobobooboo
oboboooboooboobo
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0000000000000000000000(SP)0000000000000000000000
000000000 RAMOODOOOOOOOOOODOOOODO0D0OOO000006001600000000
0000003.600000000000
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PMOOOOO

gobooboooooboooooboboboooobooxPubooooboobobobbbboDo o
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e B T L L i

i+

’

e B T L L i

Main:

’

Main flow - clock synchronous serial I/O mode -

jsr

Loop_main:

bset
mov.b

Loop_mainl:

btst

jz
mov.b
mov.b
mov.b

bclr
btst
jz
bset
btst
jc
btst

1Z
mov.w

Initialize_2

ta0os
#0,ta0ic

ir_taOic
Loop_mainl
#0,ta0ic
#0fth, rl
rilultb

busy d

busy

ta0os

ir_taOic

Time_out
ri_ulcl

?-
ulrb,0

Command_ check:

cmp.b
jeq
cmp.b
jeq
cmp.b
jeq
cmp.b
jeq
cmp.b
jeq
cmp.b
jeq
cmp.b
jeq
cmp.b
jeq

cmp.b
jeq
cmp.b
jeq

Command_err.

jsr
jmp

#0fth, rOl

Read
#041h,r0l

Program
#020h,r0l

Erase
#0a7h,rO0l

All_erase
#050h,r0l

Clear SRD
#071h,r0l

Read LB
#077h,r0l

Program_LB
#0fah,rOl

Download

#070h,r0l
Read_SRD

#0fbh,r0l
Ver_output

Initialize_21
Loop_main

; clock synchronous serial I/O mode ) (4)

; 300 usec ?

; #fth -> rll (transfer dummy data)
; transfer data --> transfer buffer

; busy input

; Reception start?

: 300 usec timer start

; 300 usec ?

; jump Time_out at time out

; receive complete ?

: receive data -->r0

; Read (ffh)
; Program (41h)
; Erase (20h)

; Allerase @7h)

; Clear SRD (50h)

: Read LBS (71h)
; LB program(77h)

; Download (fah)

; Read SRD (70h)

; Version out (fbh)

; command error,UART 1 reset
; command error,jump Loop_main

(5)

03430000000
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(500000000000

00000000000 0300p secd20MHzOOO0O0O0O0000BUSY OO0 (*)O'H'0 0000000
O00000BUSY OOO'H'0000C0OD0O0DO00O0ONONONONOOOOOOODONO0O0O00NONONOOOOO
000000000000000000000000000000000000000000000000
0000000000000000000000C0C0000000000000000000000
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+ Read +
Read:
mov.w #0,r3 : receive number
mov.b #0,addr_| ;addr_| =0
Read_loop:
mov.b rllultb ; data transfer
bset ta0os : ta0 start
?:
btst ir_ talic ; time out error ?
jc Time_out ; jump Time_out at time out
btst ri_ulcl ; receive complete ?
jnc ?-
mov.w ulrb,0 : receive data read --> r0
add.w #1,r3 : r3 +1 increment
cmpw  #2,r3 r3=27?
jotu Read_data ; jump Read_data at r3>3
movw r3,a0 1 r3--> a0 (6 1)
mov.b rOladdr_I[a0] : Store address -
cmpw  #2,r3 r3=27?
jltu Read_loop ; jump Read_loop at r3<2
mov.w addr_|,a0 ;addr_I,m -> a0
mov.b addr_h,al ;addr_ h -->al
sha.l #16,al
add.| a0,al ; get read address
Read_data:

; Flash memory read & store torll

add.| #1,al ; address increment

cmpw #258,r3 :r3=258 ?
jne Read_loop ; jump Read_loop at r<260
jmp Loop_main ; jump Loop_main

0344Read 00 0O0OOO

(6-1)Read 0O O O O (FF16)0 O
MFW-1 O Blank,Read,Verify,Program/Verify 00 0 00000000000 OOOOODOOOO
0000000020 00003000000000000
O0000ooo000DooOoU00D 1000000000000 rlI 0000000000000 0O00O0O0
ooogo
OMFW-10 00000000000 O0oOOd
O000000oU00o0ooguoooooo 2600000000
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1

+ Program

Program:
mov.w  #0,r3
mov.b #0,addr_|
Program_loop_1:
mov.b rllultb
bset ta0os
mov.b #0,ta0ic

btst ir_taOic

ic Time_out

btst ri_ulcl

jnc ?-

mov.w ulrb,i0
add.w #1,r3
mov.w r3,a0

mov.b rOl,addr_I[a0]

cmpw  #258,r3

jltu Program_loop_1

mov.w #0,r3
Program_loop_2:

mov.b addr _h,al

sha.l #16,al
mov.w r3,a0

mov.w datafa0],rl

mov.w addr_|,a0
add.| a0,al

1

; data write

add.w #2,addr_|
add.w #2,r3
cmpw #255,r3

jltu Program_loop_2

Program_end:

jmp Loop_main

; receive number
;addr_1 =0

; data transfer
; ta0 start
; cleartime out

; time out error ?
; jump Time_out at time out
; receive complete ?

; receive data read --> r0

; r3+1increment

; r3--> a0

; Store address

;r3=258 7

; jump Program_loop_1 at r3<258

; writing number (r3=0)

;addr_h -->al
13 -> a0
; data ->rl

;addr_I,m -> a0

; address +2 increment

; writing number +2 increment
:r13=2557

; jump Program_loop_2 at r3<255

; jump Loop_main

(6_2)

0 3.45Program 00000

(6-2)Program 0O 0O 00O (4116)0 0O

MFW-1 0 Program,Program/Verify 00 0 00000000000 O0OOOODOOO
00000000200 00030000000000000D0000DOOOOESeOOO)YDOOOODO
OO00000O000DoOoO 2600000000000 0C00O0ODDODOO0ODOOO0ODOODOOO
gooooooO00oooo@ooo00oooooDoo0oooooooDoodd(@ddr_pooooon

ooo@E)uoooo"+2"000000od
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T+ Block erase +
Erase:
mov.w #1,r3 ; receive number (13=1)
Erase_loop:
mov.b rllultb ; data transfer
bset taOos ; tao start
mov.b  #0,ta0ic ; Clear time out
?:
btst ir_ta0ic ; time out error ?
jc Time_out ; jump Time_out at time out
btst ri_ulcl ; receive complete ?
jnc ?-
mov.w ulrb,0 ; receive data read --> r0 (6 3)
mov.w r3,a0 ;r3-->al -
mov.b rOl,addr_I[a0] ; Store address
add.w #1,r3 ;13 +1 increment
cmpw #4,r3 1 1r3=4 ?
jltu Erase_loop ; jJump Erase_loop at r3<4
cmp.b  #0dOh,data ; Confirm command check
jne Erase_end ; jJump Erase_end at Confirm command error
: Block Erase
Erase_end:
jmp Loop_main ; jump Loop_main

0 3.4.6.BlockErase D 0 OO0 00O

(6_3)BlockErase 000 0O 0O (2016)d O

MFW-1 0 Erase,Program OO OO0 O0OOO0OD0OO0DOOODOODOOODOOODOOOOODOOODOOO
000000000 Db0000DO0DbO00O0DbObO0O0ODOODbO(e 4900 ALLErase OO OO (A716)
goooooobo
gbooooobbz20boboOo3gooonoooooobooboobooobooo4b0bobobobbooo
040000000000000C0O@M@MO)IODOOOOODOOO
gboobuooboobooobooobooboobooboobobobboobooboobooon
goooon
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1

+ All erase (unlock block ) +
All_erase:
mov.b rllultb ; data transfer
bset taOos ; ta0 start
mov.b  #0,ta0ic ; Cleartime out
?:
btst ir_taOic ;time out error ?
ic Time_out ; jJump Time_out at time out
btst ri_ulcl ; receive complete ?
jnc ?-
mov.w ulrb,r0 : receive data read --> r0 (6—4)
cmp.b  #0d0Oh,rOl ; Confirm command check
jne All_erase_end ; jump All_erase_end at Confirm command error
; All Erase

1

All_erase_end:
jmp Loop_main ; jJump Loop_main

0 3.4.7AlErase 00000

(6_4)All Erase 00 00 (A716)0 0

MFW- 1 O Erase,Program 00000 0000000000000 0000000000000000
000000000000 000000000000000000(6_3)00 BlockErase 0 0 O O (2016)
Oo0o000oo0O0O

000000002000000000000

02 000000000000000(MO) 00000000000

0000000000000 0000000000000000000000000000000000
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;+ Read SRD +
'Read_SRD:
mov.w #0,r3 ; receive number (13=0)
mov.b  #80h,rll ; dummy SRD set

Read_SRD_loop:

mov.b rllultb ; data transfer
bset ta0os : ta0 start
mov.b  #0,ta0ic ; cleartime out
? (6_5)
btst ir_talic ; time out error ?
jc Time_out ; jump Time_out at time out
btst ri_ulcl ; receive complete ?
jnc ?-
mov.w ulrb,0 :receive data read --> r0
mov.b SRD1,rl : SRD1 data -->rll
add.w #1,r3 ; r3 +1 increment
cmpw  #2,r3 1r3=2 7
jltu Read_SRD_loop ; jump Read_SRD_loop at r3<2
jmp Loop_main ; jump Loop_main
0 348.00000000000000
(6-50 00000000000 (7o) d

MFwW-1O0 0000000 0O00o00ooooooo

OsrRDOOOOOO"8016" 020 00000000000

OosRD1O0OO30000000O000000

T+ Clear SRD
Clear_SRD:
and.b #10011100b,SRD1 ; SRD1 clear
(6_6)

jmp

Loop_main

; jump Loop_main

03490 000000000DOOOO

(6-6) 0000000

MFW-1O00OOOOO0OO0oOooOooooooooo

0000050160 0

OSRD1 O00O0OO0OOOOOODO
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+ Read Lock Bit +
Read_LB:
mov.w  #1,r3 ; receive number (r13=1)
Read_LB_loop:
mov.b rllultb ; data transfer
bset taOos : ta0 start
mov.b  #0,ta0ic ; Cleartime out
?:
btst ir_taOic ; time out error ?
jc Time_out ; jump Time_out at time out
btst ri_ulcl ; receive complete ?
jnc ?-
mov.w ulrb,0 : receive data read --> r0 (6 7)
mov.w r3,a0 1 r3--> a0 -
mov.b rOl,addr_l[a0] : Store address
add.w #1,r3 : r3 +1increment
cmpw #3,r3 :1r3=3 7
jltu Read_LB_loop ; jump Read_LB_loop at r3<3
jotu Read_LB_end ; jump Read_LB_end at r3>3
mov.w #00aah,rl ; dummy read LB status set
jmp Read_LB_loop ;jump  Read_LB_loop
Read LB end:
jmp Loop_main ; jump Loop_main

0 341000000000000000¢0O

(6-7) 0000000000000 (7116)00

0000 MFW-1OOONoChange DO OOOO0OOOOOMFW-10 Erase,Program O OO0OOO00OODO

obobooobooobooDbo

obooobgoobz200000300b000b000bO00n
Ub0ooboobOobbOob"AAe" D40 D 0OD0O0O0ODOO0O0DOOD0
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;+ Program Lock Bit +
'Program_LB:

mov.w #1,r3 ; receive number (I3=1)

Program_LB_loop:

mov.b rllultb ; data transfer
bset taOos ; tao start
mov.b  #0,talic ; Clear time out
?:
btst ir_taOic ; time out error ?
jc Time_out ; jump Time_out at time out
btst ri_ulcl ; receive complete ?
jnc ?-
mov.w ulrb,0 :receive data read --> r0 (6_8)
mov.w r3,a0 1 r3--> a0
mov.b rOladdr_I[a0] : Store address
add.w #1,r3 : r3 +1 increment
cmpw  #4,r3 113=4 ?
jltu Program_LB_loop ;jump  Program_LB_loop at r3<4
cmp.b  #0dOh,data ; Confirm command check
jne Program_LB_end ;
Program_LB_end:
jmp Loop_main ; jump Loop_main

03411 0000000000000000O

(6-8\0 0 0000000000000 (771600
MFW-1 O Erase,Program 00 0000000000000 00000000
00000000200000300000000000000000000400000000000 O
0000000MOo) 00000000000
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1

+ Version output +
Ver_output:

mov.w #0,a0 ; Version address offset (a0=0)
Ver_output_loop:

mov.b verfaO],ultb ; Version data transfer

bset taOos ; tao start

mov.b  #0,ta0ic ; Clear time out
?:

btst ir_taOic ; time out error ?

jc Time_out ; jump Time_out at time out (6_9)

btst ri_ulcl ; receive complete ?

jnc ?-

mov.w ulrb,i0 ; receive data read --> r0

add.w #1,a0 ; a0 +1 increment

cmpw #8,a0 ; a0=8 ?

jltu Ver_output_loop ;jump  Ver_output_loop at a0<8
Ver_output_end:

jmp Loop_main ; jump Loop_main

0341200000000000000

(6-9)0 000000000 0(FB1E)IDO
MFW-100O0O0000O000000000000
0000000002000009000000000000

+ Download +

Download:
mov.b  #3,precr : Protect off
mov.w  #0000h,pm0 ; wait off, single chip mode
mov.b #02h,mcd i f2
mov.b #20h,cm1l ; (6 10)
mov.b  #08h,cm0 ; -
mov.b  #0,prcr ; Protect on
jmp.a  Download_program ; jJump Download_program

0 3.4.13.Download OO OOO0O

(6_10)Download 0 0 O O (FA16)0 O

0000000000000 O0O0OMFW-10000000000000000000000000000
ooooooo

0000000000000 00000000000000

00000000 ROM 000COOO0OOOOOODOOOOODOOOODODOOOOOOOOOONOO
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35 UJObooboooodd udgag

O000DOO0O0OO0O0ODOOOMAECO M16C Flash Starter DO OOODOOO0OOODOOOOCOODODOOO
Oo0O000oOo0O00O00oObOOO0OOMI6CFRlashstarter D00 D0OOOOO0ODOOOOODOOOOODDOOOODOO
O 3510 M16CFlash Starter 00O O0OO0O0O0OO0O00O0OOO0OODMODNOMOM 3.5.1 O M16C Flash Starter
gobobooboobooboboooboooboobooobobg

ooooboobobobobogsndoogoognoooooboooooo

0 3.5.1.M16CFlash Starter OO DO OO0OO0OO0O0OO0OOO

Ne| ODOOOOOO 15%%? 200000 | 300000 | 400000 | 500000 | 600000 0
00000 | ooooo 0 259 000000
1 000000000 e |goop | @oy | 2000 | D000 | 00000 O St
0oooo | ooooo 0 259 00000
2 000000000000 “s |ggop | (o) |P0000 (00000 | D00 O St
00000 | ooooo
3 o 0 24 | 5o0p | @0y DO,
4 | 000000 Donooooooo AT DO,
5 | 0ooooooooooooo 70, | SROO O E?Ef
6 | 0000D0DOOODOO 50,
00000 | Oooo0 | ooooood
7 | ooom oo s | @y | @0y |omoo
00000 | ooooo
8 | oood oo | omy | @) DO,
00000 O | 00000 O
9 00 0o s | ooon | oooo
0000 0000 0000
10 00000000 L I R S L .
11 | Doooooooo OO O FA, | 000000
0o0ooO
0000000 | 0000000 | 0000000 | Oo0oooo | ooooooo
12/ DOOOOOOO OG0 P | gonooo | oooooo | oomoo o | ooooo o | ooooo o Duuﬁgﬁguuum
13 000000 9600 BO, B0,
14 | 00000019200 B1, B1,
15 | 000000 38400 B2, B2,
16 | 000000 57600 B3, B3,
17 | 000000 115200 B4, B4,

ubbodbooob -gbboobuooboon
gogbogoobuoobboo -0ogbobooboo
gsrRoO0googbobooboogosSol oooogooooboooooa
00000 No.30No.70No.9 0 OM16C FlashStarter 0000 0O00O0OODO
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L o S o S S o

+ Include file +
B o S
Jlist off
.include sfr800.inc ; SFR header include
.include bl80.inc ; Bootloader definition include
Jlist on

o

i+ Version table +
B o T o T o T o o o ol

.section rom,code

.0rg 0600h ; Download address
.byte 'VER.0.01' ; Version infomation
i+ Boot program start +

Program_start:

1

+ Initialize_1 +
Idc #lstack,|SP ; stack pointer set
+ Processor mode register +
+ & System clock control register — +
CPU set
mov.b  #3,prcr ; Protect off
mov.w #00000011b,pmO ; wait off, micro proce ssor mode
mov.b  #02h,mcd 1 f2

mov.b  #20h,cm1 ;
mov.b  #08h,cmO ;
mov.b  #00001111b,ds ; data bus width 16bit

mov.b  #10101010b,wcr ; all 2wait
mov.b  #0,prcr ; Protect on

(1-1)

) (1-2)

)@

3)

0 3520000
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ooooooooooooUooooOoooooOooooO0OoDoOooooDoOoooo

a-nyooobobooooooboo
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goooobooobooboooboboooboobboooboobobooboobbooboooboo
gbooooobooboobon

(00000000000

0000000000000000000000(SP) 000000000000 NNN0NNooNoNonono
00000000 RAMOOOOOOOOOODOOOOODO0OO0O000000060016000000000
000003600 000000000
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i+ Main flow - UART mode -

+

e o

U_Main:
btst updata_f
bmitu  updata_f
jc U_Mainl
jmp U_Loop_main

U_Main1:
belr updata_f

belr freq_setl

belr freq_set2

mov.b #01111111b,data

jsr Initialize_3

mov.b  #01000000b,r1l

mov.b  #10000000b,r1h

mov.w ulrb,i0
U_Loop_main:

belr te_ulcl

bset re_ulcl

btst ri_ulcl

jz ?-

mov.w ulrb,i0

btst freq_set2

jz U_Freq_check

U_Command_check:
cmp.b  #0fth,rOl

jeq U_Read

cmp.b  #041h,r0l

jeq U_Program
cmp.b  #020h,r0l

jeq U_Erase

cmp.b  #0a7h,r0l

jeq U_AIl erase
cmp.b  #050h,r0l

jeq U_Clear_SRD
cmp.b  #071h,r0l

jeq U_Read_LB
cmp.b  #077h,r0l

jeq U_Program_LB
cmp.b  #0fah,rOl

jeq U_Download
cmp.b  #0fdh,rOl

jeq U_Read_check

cmp.b  #070h,r0l

jeq U_Read_SRD
cmp.b  #0fbh,rOl

jeq U_Ver_output
cmp.b  #0bOh,rOl

jeq U_BPS_BO
cmp.b  #0blh,rOl

jeq U_BPS_B1
cmp.b  #0b2h,r0l

jeq U_BPS_B2
cmp.b  #0b3h,r0l

jeq U_BPS_B3
cmp.b  #0b4h,r0l

jeq U_BPS_B4
jsr U_Initialize_31
jmp U_Loop_main

; if "C"flag is "0", updata_f set "1"
;if "C'flag is "1", initialize execute(jump U_Mainl)

; freq set flag clear

; Initialize Baud rate

; UART mode Initialize

; counbterl,2 reset

; receive data -->r0

; Transmission disabled
; Reception enabled

; receive complete ?

; receive data -->r0

; Read (ffh)

; Program (41h)
; Erase (20h)
; Allerase (a7h)

; Clear SRD (50h)
; Read LBS (71h)
; LB program (77h)
; Download (fah)

; Read check (fdh)

; Read SRD (70h)

; Version out (foh)

; Baud rate 9600bps (bOh)

; Baud rate 19200bps (b1h)
; Baud rate 38400bps (b2h)
; Baud rate 57600bps (b3h)
; Baud rate 115200bps (b4h)

; command error, UART mode Intialize
; jump U_Loop_main

4)

®)

(6)

0 3853.0000000
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(0000000000
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oboooooboobooboboobo

(500000000
0000000000000 000000000000000000000000

(600000000
M16C Flash Starter 00 0 0000000000000 00000000000000O00O00OCOO0O0
00000000000000000000000000000000000C
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i+ Read - UART mode - +
U_Read:

mov.w #0,r3 ; receive number

mov.b  #0,addr_| ;addr_|1 =0
?:

btst ri_ulcl ; receive complete ?

jnc ?-

mov.w ulrb,i0 ; receive data read --> r0

add.w #1,r3 ;r3+1increment

mov.w r3,a0 ;r3-->al

mov.b rOl,addr_l[a0] ; Store address

cmpw #2,r3 1r3=27?

jitu ?- ; jump Read_loop at r3<2

mov.w addr_l,a0 ;addr_I,m -> a0

mov.b addr_h,al ;addr_h -->al

shal #16,al ;

add.| a0,al ;al is address-data

bclr re_ulcl ; Reception disabled (7_1)

bset te_ulcl ; Transmission enabled
U_Read_data:

cmpw #258,r3 1 1r3=258 ?

jz U_Read_end

; Flash memory read

mov.b rllultb ; 1l --> transmit buffer register
?:

btst ti_ulcl ; transmit buffer empty ?

jnc ?-

add.| #1,al ; address increment

add.w #1,r3 ; counter increment

jmp U_Read_data ; jump U_Read_data
U_Read_end:

btst txept_ulcO ; Transmit register empty ?

jnc U_Read_end

jmp U_Loop_main

0 354Read 000000

(7-1)Read 0 O O O (FF16)0 O
M16C Flash Starter O Blank,Read(B.P.R.E.P.R)I0IIDOCOO0O0O0OOOO0ONOOOOONOOO

goooooooz2

ooooos30opbooboboonooonboon

goboboOoooOOoboUo0oU0 1 00bOOoOO0oO0oO00oDO00nIOD0boob00oOo0oboooOoDboDbo

goooo

OMI16CFlash Starter OO0 O0O0O0O0O0OO0OO0ODOOOOODO
ooooboo0oobOobobobooog 2600 000onO
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i+ Program - UART mode - +

U_Program:
mov.w #0,r3
mov.b #0,addr_|
mov.w sum,crcd
U_Program_loop:
btst ri_ulcl
jnc U_Program_loop
mov.w ulrb,r0
add.w #1,r3
mov.w r3,a0
mov.b rOl,addr_l[a0]
cmpw #258,r3
jltu U_Program_loop
mov.w #0,r3
U_Program_loop_2:
mov.b addr_h,al
shal #16,al
mov.w r3,a0
mov.w data[a0],r1
mov.w addr_l,a0
add.| a0,al

; data write

mov.b rllcrcin
mov.b rlh,crcin

add.w  #2,addr_|
add.w #2,r3
cmpw #255,r3

jltu U_Program_loop_2

U_Program_end:
mov.w crcd,sum
jmp U_Loop_main

; receive number
;addr_| =0
; for Read check command

; receive complete ?

: receive data read --> r0

;13 +1 increment

:r3-->al

; Store address

;r3=258?

; jump U_Program_loop at r3<258

; writing number (r3=0)

;addr_h -->al
;13 -> a0
; data ->rl

;addr_|,m -> a0

; for Read check command

; address +2 increment
; writing number +2 increment
;13=2557

; jump U_Program_loop_2 at r3<255

; for Read check command
; jump U_Loop_main

(7-2)

0 3.5.5.Program 0 0 0O

(7-2)Program 0 O 0O O (4116)0 O

M16C FlashStarter O Program(B.P.R.,EP.R) OO OCOOOOOCOOODOOOODOOOOOODOO
00000002 000003000000000000DODO0O0ODOOOESeOOO)DDOOO

oo

gboboboobooobOoob 26 ODOO0DOOO0ODOOOOODOOODOOO0ODOObOODOODOO

OooooooOd0oOoOopoOoooooooo0ooo0oooDoo0oooodO0n(addr_hooooo
oo0o0Oo@E)ooooo"+2'000o0oon
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+ All erase (unlock block ) - UART mode - +
U_AIll erase:
btst ri_ulcl ; receive complete ?
jnc U_AIll erase
mov.w ulrb,0 ; receive data read --> r0
cmp.b  #0dOh,rOl ; Confirm command che ck
jne U_AIll_erase_end ; jump U_AIl_erase_end at Confirm command error (7-3)
; Allerase
U_All erase_end:
jmp U_Loop_main ; jump U_Loop_main

0 35.6.AllErase 000000

(7-3)All Erase 0 0 0 O (A716)0 O
M16C Flash Starter O Erase(E.P.R)000000CO0000CO0O0000O0O00O000O
000000002000000000000
02000000000000000(@01)00000000000
0000000000000 0000000000000000000000000000000
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+ Read SRD - UART mode +
U_Read_SRD:

bclr re_ulcl ; Re ception disabled

mov.w #0,r3 ; receive number (13=0)

mov.b  #80h,rll ; dummy SRD set

bset te_ulcl ; Transmission enabled
U_Read_SRD_loop:

mov.b rllultb ; rll --> transmit buffer register
?:

btst ti_ulcl ; transmit bu ffer empty ? (7-4)

jnc ?-

mov.b SRD1,rll : SRD1 data -->r1l

add.w #1,r3 ;13 +1 increment

cmpw #2,r3 1 r3=2 7?

jltu U_Read_SRD_loop ; jump U_Read_SRD_loop at r3<2
U _Read_SRD end:

btst txept_ulcO ; Transmit register empty ?

jnc U Read SRD end

jmp U_Loop_main ; jump U_Loop_main

O357.000000000D0000

(7-H000000000000(7016)0 O
M16C Flash Starter 00 00000000000000000O
OSRDOOOOOO"8016'02000000000000
OSRD100003000000000000

)

i+ Clear SRD - UART mode +

U_Clear_SRD:
and.b  #10010000b,SRD1 ; SRD1 clear

; (7-5)
jmp U_Loop_main ; jump U_Loop_main

0358 000000000bDOO00OO

(7-50 00000000000 501600
M16C Flash Starter 0 00 0000000000000 000
OsSRDIOOOOODOOOOOO
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T+ Version output - UART mode - +
U_Ver_output:
mov.w #0,a0 ; Version address offset (a0=0)
bclr re_ulcl ; Reception disabled
bset te_ulcl ; Transmission enabled
U_Ver_loop:
mov.b veraO],ultb : Version data transfer

?:

btst ti_ulcl ; tansmit buffer empty ?

jnc 2. (7-6)
add.w #1,a0 ;a0 +1increment
cmpw #8,a0 ;a0=8 ?
jltu U_Ver_loop ;jump  U_Ver_loop at a0<8

U_Ver_end:
btst txept_ulcO ; Transmit register empty ?
jnc U Ver_end
jmp U_Loop_main ; jump U_Loop_main

0 359.0000000000000
(7600 0D0O00DO0DOO((FBe)d O
M16C Flash Starter OO0 OO0 000000 OOO0OOOO0OO
O0000000002000009000000000000O

T+ Download - UART mode - +

U_Download:
mov.b  #3,prer ; Protect off
mov.w  #0000h,pmO ; wait off, single chip mode
mov.b  #02h,mcd 1 f2
mov.b #20h,cm1 ;
mov.b  #08h,cmO : (7-7)
mov.b  #0,prer ; Protect on

jmp.a U_Download_program ; jump U_Download_program

0 3.5.10.Download OO OOO0O

(7-7)Download 00 0O 0O O (FA1e)O O

M16C Flash Starter 0 Download 00000000000 OO0OODOOOOOOO
gooooooO0OoooooOoopooooobooooo
goooooocoRrROMOOOOOOODOOODOOOOOOOOOODOOODODOOOODOO
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1

+ Baud rate change - UART mode +
U_BPS_BO:
mov.b baud,data ; Baud rate 9600bps
jmp U_BPS_SET
U_BPS_B1:
mov.b baud+l,data ; Baud rate 19200bps
jmp U_BPS_SET
U_BPS_B2:
mov.b baud+2,data ; Baud rate 38400bps
jmp U_BPS_SET
U_BPS_B3:
mov.b baud+3,data ; Baud rate 57600bps
jmp U_BPS_SET
U_BPS_B4:
mov.b  baud+4,data ; Baud rate 115200bps (7-8)
U_BPS_SET:
bclr re_ulcl ; Reception disabled
bset te ulcl ; Transmission enabled
mov.b rOlultb ; 10l --> transmit buffer register
™
btst ti_ulcl ; transmit buffer empty ?
jnc ?-

btst txept_ulcO

jnc ?-

bclr te ulcl ; Transmission  disabled
jsr U_blank end ; UART mode Initialize
jmp U_Loop_main ; jump U_Loo_main

0351.0000000000000

(-8 0 0D0O00DOD0ODOO((BO16,B116,B216,B316,B416)0 [

M16C Flash Starter OO0 00000000000 O0OOOOO
Ooooooooooood

020000000000 000DO100000DOO00DOOOO0ODODOOOD
OOO0O0OQOOOOUVUART OOOODOO
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e e

i+ Freq check - UART mode - +
T ++++ +++
U_Freq_check:

belr re_ulcl ; Reception disabled

btst 0,r1h ; counter =8 times

ic U_Freq_check_4

btst freq_setl

ic U_Freq_check_1

btst 5,10h ; fer_ulrb

jz U_Freq_check_3

jmp U_Freq_check_2
U_Freq_check_1:

cmp.b  #00h,r0l ; "00h"?

jeq U_Freq_check_3
U_Freq_check_2:

orb rih,nl ; 11l = counterl or counter2
U_Freq_check_3:

xorb  datarill ; Baud =Baud xor ril

movb rlldata ; data set

mov.b rihnl

rot.b #-1,r1l

rot.b #-1,11h ; counter sift

rot.b #-1,r1l

jmp U_Freq_check_6
U_Freq_check_4:

btst freq_setl ; Baud get ?

ic U_Freq_set_1 ; Yes, finished

bset freq_setl

btst 5,101 ; fer_ulrb

jz U_Freq_check_5

xorb  datarlh

mov.b rilh,data
U_Freq_check_5:

mov.b datadata+l ; Min Baud --> data+1

mov.b  #01000000b,r1l ; counter reset

mov.b  #10000000b,r1h

mov.b  #10000000b,data ; Reset
U_Freq_check_6:

jsr U_blank_end ; UART mode Initialize
5.

btst p6_6

jz ?-

jmp U_Loop_main
U_Freq_set 1:

cmp.b  #00h,r0l ; "00h"?

jeq U_Freq_set_2

xorb  datarlh

mov.b rlh,data
U_Freq_set 2:

bset freq_set2

mov.b datarll ; Max Baud --> data

subb  data+1ril

shlb  #1,nl

add.b data+1ril

mov.b rllbaud ; 9600bps

shlb #-1,r1l ; 19200bps

mov.b rllbaud+l

shlb #-1,r1l ; 38400bps

mov.b rllbaud+2

mov.b  baud,r0l ; 57600bps

mov.b  #0,r0h

divub #6

mov.b r0lbaud+3

mov.b  baud+3,r0l ; 115200bps

shlb  #1,01

mov.b r0lbaud+4

mov.b baud,data

mov.b  #0bOh,rOl ; "BOh" set

jsr U_blank_end ; UART mode Initialize

imp U_BPS_SET

®)

0 35120000000000
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(8000000000000

(0000000000000 0000000000DN00ON0N0N0N0OONnDO (freq_set2)0d 000
(=0)00000000000000000M16C Flash Starter 0 0 000 0 9600bps [ "0016"0 16 0 0 O
O0000@O00000000000000000000000000000002MHzO20MHzO OO0
0000000000000 00000000 800000000000 MinOOOOO 800 Max O
000000000 9600bps 0000000000

(9UARTL 0O OOO
UARTIOOOOODODO0O0O0O0O0OO0OO0OO0OOOOO0O00000000O0G)OO00000000(7-8000
000000000000 (®I0N00N000N0N0N0NONNNN00Nnonononn
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B O i tas s o S S S S

+ Subroutine : Initialize_3 - UART mode +
B e o 2 o o o o
Initialize_3:

U_blank_end:

i+ UART1 +

;—--- UART nit rate generator 1

mov.w data,ulbrg

U_Initialize_31:

;—--- Function select register BO

’ mov.b  #00000000b,pslO0
— Function select register AO

’ mov.b  #10010000b,ps0
"#10000000b"

;—--- UARTL transmit/receive mode register

mov.b #0,ulcl ; transmit/receive disable
mov.b  #0,ulmr ; ulmrreset
mov.b  #00000101b,ulmr

; T RS — transfer data 8 bit long

; 1 S— Internal clock

; [ —— one stop bit

; |I++ --- parity disabled

; [-mmmmmmm e sleep mode deselected

;—--- UARTL transmit/receive control register O

mov.b  #00000100b,ulcO

: T f1select

: ]S RTS select

; [/ —— CRT/RTS enabled

: [—— CMOS output(TxD)
: R Must always be "0"

;—--- UART transmit/receive control register 2

mov.b  #00000000b,ucon

: T E— Transmit buffer empty
: ([ e —— Invalid

; [ ————— Must always be "0"

: [—— CTS/RTS shared

: Ao fixed

;—--- UARTL transmit/received control register 1

mov.b  #00000000b,ulcl

; T S— Transmission disabled
; 11— Transmission enabled
; 1] Reception disabled

; [ Reception enabled

3 B R fixed

rs

; When you hope busy output OFF, set

)

0 3513.UART1 OOOODO
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3.6 UJOOOOO

3.6.1 RAM=10K [J

J M30800SFP-BLL M30800SGP-BLU M30802SGP-BLU

OORAMODO gogdod
0000016 FFE00016
SFR
0040016
oooo
0060016 noood O
8Kbyte
000000000
95Kyt FFFFFF16
02BFF16
0361000000 10RAMO10000
MAEC-MCU-M16C-95J-0302-R1.0
RENESANS 51103
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3.6.2 RAM=24K [

00 M30803SFP-BLO M30803SGP-BLO M30805SGP-BL[

OORAMODO

0000016

SFR

0040016

oooo

0060016

063FF16

000000000
225Kbyte

FFEO00016

FFFFFF16

ooooo

gooog O

8Kbyte

0362000000 20RAMO24000

MAEC-MCU-M16C-95J-0302-R1.0
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3.6.3 M16C FlashStarter 0 O O

0000016

0040016

0060016

02A0016

(1)J 02BFF16

OORAMOO googo
FFEO00016
SFR
oooo
aoodo O
8Kbyt

gooboooogo FEFFFF16

9Kbyte

gbobooooooboobobobooobooobooboobobobobooboooon
U0000002A00162BFF1e0 et 000000
(1)ORAM=24KOOOOOO"3FF16'00000D0

0 363.000000 300160 FlashStarter 0000
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3.64 MFW-1000

0000016

0040016

0060016

00E0016

(1)J 02BFF16

UUORAMDOO

SFR

oooo

ooooooooO
2Kbyte

FFEOQ0O16

FFFFFF16

goooo

oooogd g

8Kbye

gbobobooooboobooboobobobobobobooboooboobono
UO00000000E00162BFF1e0 )Yl OO OOOOO

C1)ORAM=24KOOOOOO"3FF16'00000D

0364000000 40MFW-1000O

MAEC-MCU-M16C-95J-0302-R1.0

LENESAS

78/103



ooooon MieC/so D O O U
gopbooboodd

3.7 DOnDouoogoobooo

3.71 ODOOOOO0O0O0OD DOoOooboon

T M16C/80 ?
_T—T Vee [T —
— |
Dol D15
/ :: CNVss A;00A20 ?
GND —
Hoon 20 BYTE[—
L= A
RS232C 0 g 0o [ 20—
\A_le O D15
D15 |[——
| Reset _ . —
WR WE °F
CE
TxD
& of —1 RxD _ M5M29GT160BVP
A23
[, ooo SCLK i
' BUSY RD
gooooon

0371000000000 00DO0DOD0
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3.7.2 DOOOOOOOO 20000000

i M16C/80 ?
L T—T Vce W I———
e — —
" Do0O D15
L = CNVss A, Az \ ?
GND -
gogoo . BYTE—
20 A1g
d g DODO_/
AL fao o5
? D15Dl_5/
WR WE E
CE
/ RxD _ ? M5M29GT160BVP
MF_TenNineCabk P65 ALB
M3A-0652CBL P64 RD
777

0372000000000 200000000
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3.8 UOUbOOoDoog

381 UJ0U0OO0OO0OOOO1
OMFwW-10000000000000000000000

= kkkhkhkrhkhkhkhhkhkhkrhkhkhhhkhkhrhkhhhhkhkhrhkhhhhkhkhrhkhhhhkhrhkhhhhhkhhrhhrhhkhrrhhhhhkhhhkhhhhhiiiikx
’

* System Name : Rewrite Program for M16C/80 BootLoader

J* File Name : sample_Sync.a30 *
* MCU : M3080xSGP-BL *
* Xin : 2M-20MHz (for Sync mode ) *
;* ______________________________________________________________________________ *
* Copyright,2001 MITSUBISHI ELECTRIC CORPORATION *

; AND MITSUBISHI SEMICONDUCTOR SYSTEM CORPORATION

= kkkhkhkrkhkhhhkhkhkrhkhkhhhkhkhkrhkhhhhkhkhdhkhhhhkhhdhkhrhhkhrhkhhhhhkhrhrhhrhhkhrhhhhhhkrhhkhhhhhiiiix
’
’
’

B Y

o+ Include file +
B o B B
list off
.include sfr80.1inc ; SFR header include
.include b180.1inc ; Bootloader definition include
.list on

L

i+ Version table +
JHH A A

.section rom,code

.org 0600h ; Download address

.byte "VER.1.01" ; Version infomation
ot Boot program start +

Program_start:

ot Initialize 1 +

Idc #lstack, ISP ; stack pointer set
ot Processor mode register +
ot & System clock control register +

MAEC-MCU-M16C-95J-0302-R1.0 :{EN ESNS
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CPU_set:

mov.b  #3,prcr ; Protect off

mov.w  #00000011b,pm0 ; wait off, micro processor mode

mov.b  #02h,mcd ; 2

mov.b  #20h,cml :

mov.b  #08h,cm0 ;

mov.b  #00001111b,ds ; data bus width 16bit

mov.b  #10101010b,wcr ; all 2wait

mov.b  #0,prcr ; Protect on

L

ot Main flow

- clock synchronous serial 1/0 mode -

+

Y

Main:
jsr

Loop_main:
bset
mov.b

Loop_mainl:
btst
jz
mov.b
mov.b
mov.b

belr

btst
jz

bset

btst
jc
btst
jz
mov.w
Command_check:
cmp.-b
Jeq
cmp.b
Jeq

Initialize 2

talos
#0,talic

ir_talic
Loop_mainl
#0,talic
#0offh,ril
ril,ultb

4,pd6

4,p6
2-

talos

ir_talic
Time_out
ri_ulcl
?-
ulrb,ro0

#0fth,rol
Read
#041h,r0l
Program

; clock synchronous serial 1/0 mode

; 300 usec ?

; #ffh --> rl1l (transfer dummy data)
; transfer data --> transfer buffer

; busy input

; Reception start?

; 300 usec timer start

; 300 usec ?

; jump Time_out at time out
; receive complete ?

; receive data --> r0

; Read

; Program

(Ffh)

(41h)

MAEC-MCU-M16C-95J-0302-R1.0
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cmp.b  #020h,r0l ; Erase (20h)
jeq Erase

cmp.b  #0ath,r0l ; All erase (arh)
jeq All_erase

cmp.b  #050h,r0l ; Clear SRD (50h)
jeq Clear_SRD

cmp.b  #071h,r0l ; Read LBS (71h)
jeq Read LB

cmp.b  #077h,rO0l ; LB program 77h)
jeq Program_LB

cmp.b  #0fah,rOl ; Download (fah)
jeq Download

cmp.b  #070h,r0l ; Read SRD (70h)
jeq Read SRD

cmp.b  #0fbh,r0l ; Version out  (fbh)

jeq Ver_output
Command_err:

jsr Initialize 21 ; command error,UARTL reset
jmp Loop_main ; command error,jump Loop_main
ot Read +
Read:
mov.w  #0,r3 ; receive number
mov.b  #0,addr I ;addr 1 =0
Read loop:
mov.b  ril,ultb ; data transfer
bset talos ; ta0 start
mov.b  #0,talic ; clear time out
?:
btst ir_talic ; time out error ?
jc Time_out ; jump Time_out at time out
btst ri_ulcl ; receive complete ?
jnc ?-
mov.w  ulrb,rO ; receive data read --> r0
add.w  #1,r3 ; r3 +1 increment
cmp.w  #2,r3 ;o r3=27
jotu Read data ; jump Read data at r3>3
mov.w r3,a0 ; r3 -->a0
mov.b  rOl,addr_I[a0] ; Store address
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cmp.w  #2,r3
jltu Read_loop

mov.w addr_I,a0
mov.b addr_h,al
sha.l #16,al
add.l a0,al

Read data:

; Flash memory read & sotre to rll

add.l #1,al

cmp.w  #258,r3

jne Read_loop

Jjmp Loop_main
ot Program
Program:

mov.w  #0,r3

mov.b  #0,addr I
Program_loop_1:

mov.b  ril,ultb

bset talos

mov.b  #0,talic

n-
btst ir_talic
jc Time_out
btst ri_ulcl
jnc ?-
mov.w  ulrb,r0
add.w  #1,r3

mov.w r3,a0

mov.b  rOl,addr_I[a0]

cmp.w  #258,r3

jltu Program_loop_1

mov.w  #0,r3
Program_loop_2:

mov.b addr_h,al

sha.l #16,al

mov.w r3,a0

mov.w datafa0],rl

mov.w addr_I,a0

; r3=27
; jump Read loop at r3<2

; addr_I,m --> a0
; addr h  -->al

; al is address-data

; address increment
; r3=2587
; Jump Read_loop at r<260

; jump Loop_main

; receive number
;addr 1 =0

; data transfer
; ta0 start
; clear time out

; time out error ?
; jump Time_out at time out
; receive complete ?

; receive data read --> r0
; r3 +1 increment

; r3 -—->al
; Store address
; r3 =258 ?

; jump Program_loop_1 at r3<258
; writing number (r3=0)

; addr_ h  -->al

;r3 --> a0

; data -->rl
; addr_I,m --> a0
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add.l a0,al
; data write
add.w  #2,addr_I ; address +2 increment
add.w  #2,r3 ; writing number +2 increment
cmp.w  #255,r3 ; r3=2557
jltu Program_loop_2 ; jump Program_loop_2 at r3<255
Program_end:
Jjmp Loop_main ; jump Loop_main
i+ Block erase +
Erase
mov.w  #1,r3 ; receive number (r3=1)
Erase_loop:
mov.b  ril,ultb ; data transfer
bset talos ; ta0 start
mov.b  #0,talic ; clear time out
?:
btst ir_talic ; time out error ?
jc Time_out ; jump Time_out at time out
btst ri_ulcl ; receive complete ?
jnc ?-
mov.w  ulrb,r0 ; receive data read --> r0
mov.w r3,a0 ; r3 -->a0
mov.b  rOl,addr_I[a0] ; Store address
add.w  #1,r3 ; r3 +1 increment
cmp.w  #4,r3 ; r3=4 ?
jltu Erase_loop ; jump Erase_loop at r3<4
cmp.b  #0dOh,data ; Confirm command check
jne Erase_end ; jump Erase_end at Confirm command error
; Block Erase
Erase _end:
jmp Loop_main ; jump Loop_main
ot All erase ( unlock block ) +
All_erase:
mov.b  ril,ultb ; data transfer
bset talos ; ta0 start
mov.b  #0,talic ; clear time out
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?:
btst ir_talic ; time out error ?
jc Time_out ; jump Time_out at time out
btst ri_ulcl ; receive complete ?
jnc ?-
mov.w  ulrb,rO ; receive data read --> r0
cmp.b  #0d0Oh,rOl ; Confirm command check
jne All_erase_end ; jump All _erase_end at Confirm command error
; All Erase

All_erase_end:

jmp Loop_main ; jJump Loop_main

;t Read SRD +

Read SRD:
mov.w  #0,r3 ; receive number (r3=0)
mov.b  #80h,rll ; dummy SRD set

Read SRD_loop:

mov.b  ril,ultb ; data transfer
bset talos ; ta0 start
mov.b  #0,talic ; clear time out
5.
btst ir_talic ; time out error ?
jc Time_out ; jump Time_out at time out
btst ri_ulcl ; receive complete ?
jnc ?-
mov.w  ulrb,r0 ; receive data read --> r0
mov.b  SRD1,ril ; SRD1 data --> ril
add.w  #1,r3 ; r3 +1 increment
cmp.w  #2,r3 ; r3=2 ?
jltu Read SRD loop ; jump Read_SRD_loop at r3<2
Jjmp Loop_main ; jump Loop_main
i+ Clear SRD +
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; SRD1 clear
; jump Loop_main

; receive number (r3=1)
; data transfer
; ta0 start

; clear time out
; time out error ?

; jump Time_out at time out
; receive complete ?

; jump Read_LB loop

; jump Loop_main

ooooon
Clear_SRD:
and.b  #10011100b,SRD1
Jjmp Loop_main
t Read Lock Bit
Read_LB:
mov.w  #1,r3
Read LB loop:
mov.b  ril,ultb
bset talos
mov.b  #0,talic
?:
btst ir_talic
jc Time_out
btst ri_ulcl
jnc ?-
mov.w  ulrb,r0
mov.w r3,a0
mov.b  rOl,addr_I[a0]
add.w  #1,r3
cmp.w  #3,r3
jltu Read LB loop
jotu Read LB end
mov.w  #00aah,rl
jmp Read LB loop
Read_LB_end:
Jmp Loop_main
ot Program Lock Bit
Program LB:
mov.w  #1,r3
Program_LB_loop:
mov.b  ril,ultb
bset talos
mov.b  #0,talic
?:
btst ir_talic
jc Time_out

; receive number (r3=1)

; data transfer
; ta0 start
; clear time out

; time out error ?
; jump Time_out at time out

; receive data read --> r0
; r3 -->al

; Store address

; r3 +1 increment
; r3=37?

; jump Read_LB_loop at r3<3
; jump Read_LB_end

at r3>3

; dummy read LB status set
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btst ri_ulcl

jnc ?-

mov.w  ulrb,rO

mov.w r3,a0

mov.b  rOl,addr_I[a0]

add.w  #1,r3

cmp.w  #4,r3

jltu Program_LB_loop

cmp.b  #0dOh,data

jne Program_LB_end
Program_LB_end:

jmp Loop_main

receive complete ?

receive data read --> r0

r3 --> a0

Store address
r3 +1 increment
r3=4 ?

jump Program_LB loop at r3<4

Confirm command check

jump Program_LB end at Confirm command error

jump Loop_main

Ver_output:
mov.w  #0,a0
Ver_output_loop:
mov.b  ver[aO],ultb
bset talos
mov.b  #0,talic

5-
btst ir_talic
jc Time_out
btst ri_ulcl
jnc ?-
mov.w  ulrb,rO
add.w #1,a0
cmp.w  #8,a0

jltu Ver_output_loop
Ver_output_end:

jmp Loop_main
ot Download
Download:
mov.b  #3,prcr
mov.w  #0000h,pmO
mov.b  #02h,mcd
mov.b  #20h,cml
mov.b  #08h,cmO
mov.b  #0,prcr

jmp.a  Download_program

Version address offset (a0=0)

Version data transfer

ta0 start
clear time out

time out error ?

jump Time_out at time out

receive complete ?

receive data read --> r0

a0 +1 increment
a0=8 ?

jump Ver_output loop at a0<8

Jump Loop_main

Protect off

wait off, single chip mode

T2

Protect on

jump Download_program
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o+ Time_out +
Time_out:
bset sr9 ; SRD1 time out flag set
Jjmp Command_err ; jump Command_err at time out

B o O
i+ Subroutine : Initialize 2 +
B B I L e B B o s
Initialize 2:

bset srl0 ; check complete at rO=ffffh
bset srll
bset blank ; blank flag set

3t UART1 +

Initialize 21:

jo———- Function select register A0
mov.b  #10010000b,ps0

jo———- Function select register B0
mov.b  #00000000b,psl0

Jm———- UART1 transmit/receive mode register

mov.b  #0,ulcl ; transmit/receive disable
mov.b  #0,ulmr ; ulmr reset
mov.b  #00001001b,ulmr

; I ++H--—-—- clock synchronous SI1/0

; Hi+---------- external clock

: R fixed

e UART1 transmit/receive control register 0

mov.b  #00000100b,ulcO
; 1 |++------ Tl select
: il +-------- RTS select
: I+-------—--- CTS/RTS enabled
; | |+----------- CMOS output(TxD)
; |+--——---———-- falling edge select
; Fommm - LSB first
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;- UART transmit/receive control register 2

mov.b  #00000000b,ucon

; I H+------ Transmit buffer empty

; I ++-------- Continuous receive mode disabled
; | |++-----———-- CLK/CLKS normal

; [+----mmm - CTS/RTS shared

; tomm oo fixed

J————— UART1 transmit/receive control register 1

mov.b  #00000101b,ulcl

; il | +------ Transmission enabled
; il +-------- Reception enabled

; I o S —— fixed

;t Timer AO +

mov.b  #00000010b,taOmr

; il [++------- One-shot mode

; il +--------- Pulse not output

; H+----------- One-shot start flag

; ||+----------- fixed

; oo 1l select

s mov.b  #0,talic ; clear TAO interrupt flag
mov.w  #6000-1,ta0 ; set 300 usec at 20 MHz
bset tals
mov.b  #0,talic ; clear TAO interrupt flag changed 0629
rts
.end
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382 UUOO0OOOOOO 2
OM16CFlashStarter 0 0O O0O00ODOOO0OOODOODOOOOODOO

= kkkhkhkrkhkhkhhkhkhkrhkhkhhhkhkhkrhkhhhhkhkhrhkhhhhkhhrhkhhhhkhrhkhhhhhkhhdhhrhhkhrrhhhhhkhrhhkhhihhiiiikx
’

* System Name : Rewrite Program for M16C/80 BootlLoader

* File Name : sample_UART.a30 *
* MCU : M3080xSGP-BL *
* Xin : 2M-20MHz (for UART mode ) *
;* ______________________________________________________________________________ *
* Copyright,2001 MITSUBISHI ELECTRIC CORPORATION *
* *

; AND MITSUBISHI SEMICONDUCTOR SYSTEM CORPORATION

= kkkkhkrkhkhhhkhkhkrhkhkhhhkhkhrhkhhhhkhkhdhkhhhhkhhdhkhrhhhkhrhkhhhhhkhrrhhrhhkhrrhhhhhkhrhhkhhihhiiiikx
’
’
’
’

L L

it Include file +
B LA B T T
.list off
.include sfr80.inc ; SFR header include
.include b180.inc ; Bootloader definition include
list on

B B O e
i+ Version table +
JHH A

.section rom,code

.org 0600h ; Download address

.byte "VER.1.01" ; Version infomation
i+ Boot program start +

Program start:

ot Initialize 1 +

Idc #lstack, ISP ; stack pointer set
ot Processor mode register +
ot & System clock control register +
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CPU_set:
mov.b  #3,prcr ; Protect off
mov.w  #00000011b,pmO ; wait off, micro processor mode
mov.b  #02h,mcd ; 2
mov.b  #20h,cml :
mov.b  #08h,cm0
mov.b  #00001111b,ds ; data bus width 16bit
mov.b  #10101010b,wcr ; all 2wait
mov.b  #0,prcr ; Protect on
i+ Transfer Program -- UART mode +
t (1) Main flow +
ot (2) Communication program for flash memory control +

Y

i+ Main flow

- UART mode -

+

L

U Main:
btst
bmltu
jc
U_Mainl)
Jmp

U Mainl:
bclr

bclr
bclr
mov.b
jsr
mov.b
mov.b
mov.w
U_Loop_main:
bclr
bset

btst
jz
mov.w
btst
jz

updata_f
updata_f
U Mainl

U_Loop_main

updata f

freg_setl
freg_set2
#01111111b,data
Initialize 3
#01000000b, r1l
#10000000b, r1h
ulrb,r0

te ulcl
re_ulcl

ri_ulcl

72—
ulrb,r0
freg_set2

U _Freq_check

; 1If "C'flag is "0", updata_f set "1"

if "C"flag is "1", initialize execute(jump

; freq set flag clear

; Initialize Baud rate
; UART mode Initialize
; counbterl,?2 reset

; receive data --> r0

; Transmission disabled
; Reception enabled

; receive complete ?

; receive data --> r0
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U _Command_check:
.b

cmp
Jeq
cmp.
Jeq
cmp.
Jeq
cmp.
Jeq
cmp.
Jeq
cmp.
Jeq
cmp.
Jeq
cmp.
Jeq
cmp.
Jeq
cmp.
Jeq
cmp.
Jeq
cmp.
Jeq
jsr
Jmp

mov.w
add.w
mov.w

mov.
cmp.
jltu

b

w

#0ffh, rol

U Read
#041h,rO0l
U_Program
#0a7h,rol

U ALl erase
#050h, rOl

U Clear_SRD
#0fah, rol

U _Download
#070h, rOl
U_Read_SRD
#0fbh, rol
U_Ver_output
#0bOh, rOl

U BPS BO
#0b1h,roOl

U BPS Bl
#0b2h, rOl

U BPS B2
#0b3h, rol

U BPS B3
#0b4h, rOl

U BPS B4

U Initialize 31
U_Loop_main

#0,r3
#0,addr _1

ri_ulcl
72—

ulrb,r0

#1,r3

r3,a0
rOl,addr_I[a0]

#2,r3
2-

; Read

; Program

; ALl erase
; Clear SRD
; Download
; Read SRD

; Version out

; Baud rate 9600bps (bOh)

(Ffh)
(41h)
(a7h)
(50h)
(fah)
(70h)

(fbh)

; Baud rate 19200bps (blh)

; Baud rate 38400bps (b2h)

; Baud rate 57600bps (b3h)

; Baud rate 115200bps (b4h)

; command error, UART mode Initialize
; jump U_Loop_main

; receive number

;addr 1 =0

; receive complete ?

; receive data read --> r0
; r3 +1 increment

; r3 -—->al

; Store address

;r3=27

; Jump Read loop at r3<2
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mov.w addr_I,a0 ; addr_I,m --> a0
mov.b addr_h,al ; addr h  -->al
sha.l #16,al ;
add.l a0,al ; al is address-data
bclr re_ulcl ; Reception disabled
bset te ulcl ; Transmission enabled
U Read data:
cmp.w  #258,r3 ; r3 =258 ?
jz U Read end
; Flash memory read & store to rll
mov.b  ril,ultb ; rll --> transmit buffer register
?:
btst ti_ulcl ; transmit buffer empty ?
jnc ?-
add.l1  #1,al ; address increment
add.w  #1,r3 ; counter increment
jmp U Read_data ; jump U_Read data
U Read end:
btst txept_ulcO ; Transmit register empty ?
jnc U Read end
Jjmp U_Loop_main
ot Program - UART mode - +
U_Program:
mov.w  #0,r3 ; receive number
mov.b  #0,addr_l ;addr 1 =0
mov.w  sum,crcd ; for Read check command
U_Program_loop:
btst ri_ulcl ; receive complete ?
jnc U_Program_loop
mov.w  ulrb,rO ; receive data read --> r0
add.w  #1,r3 ; r3 +1 increment
mov.w r3,a0 ; r3 -->a0
mov.b  rOl,addr_I[a0] ; Store address
cmp.w  #258,r3 ; r3 =258 ?
jltu U_Program_loop ; Jump U_Program_loop at r3<258
mov.w  #0,r3 ; writing number (r3=0)

U_Program_loop_2:
mov.b addr_h,al

addr h -->al
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sha.l #16,al

mov.w r3,a0 ;r3 --> a0

mov.w datafa0],rl ; data -->rl

mov.w addr_I,a0 ; addr_I,m --> a0

add.l a0,al

; data write

mov.b  ril,crcin ; for Read check command

mov.b  rilh,crcin

add.w  #2,addr I ; address +2 increment
add.w  #2,r3 ; writing number +2 increment
cmp.w  #255,r3 ; r3=2557
jltu U_Program_loop_2 ; jump U_Program_loop_2 at r3<255
U_Program_end:
mov.w  crcd,sum ; for Read check command
Jjmp U_Loop_main ; jump U_Loop_main
i+ All erase ( unlock block ) - UART mode - +
U ALl erase:
btst ri_ulcl ; receive complete ?
jnc U _All erase
mov.w  ulrb,r0 ; receive data read --> r0
cmp.b  #0dOh, rOl ; Confirm command check
jne U_All _erase_end ; jump U_All erase_end at Confirm command error

; All erase

U_All _erase_end:

jmp U_Loop_main ; jump U_Loop_main

;t Read SRD - UART mode +

U Read SRD:
bclr re_ulcl ; Reception disabled
mov.w  #0,r3 ; receive number (r3=0)
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mov.b  #80h,rll

bset te ulcl
U_Read_SRD_loop:

mov.b  ril,ultb
?:

btst ti_ulcl

jnc ?-
mov.b  SRD1,ril
add.w  #1,r3
cmp.w  #2,r3

jltu U_Read_SRD_loop
U Read_SRD end:

btst txept_ulcO

jnc U Read SRD end

jmp U _Loop_main

U Clear_SRD:

and.b  #10010000b,SRD1

jmp U_Loop_main

U Ver_output:
mov.w  #0,a0
bclr re_ulcl

bset te ulcl
U_Ver_loop:

mov.b  ver[aO],ultb
?:

btst ti_ulcl

jnc ?-

add.w  #1,a0

cmp.w  #8,a0

jltu U _Ver_loop
U Ver_end:

btst txept_ulcO

jnc U Ver_end

jmp U_Loop_main

; dummy SRD set
; Transmission enabled

; rll --> transmit buffer register
; transmit buffer empty ?

; SRD1 data --> rll

; r3 +1 increment

; r3=2 ?

; jump U_Read SRD loop at r3<2

; Transmit register empty ?

; jump U_Loop_main

; SRD1 clear
; jump U_Loop_main

; Version address offset (a0=0)
; Reception disabled

; Transmission enabled

; Version data transfer

; transmit buffer empty ?

; a0 +1 increment

; a0=8 ?

; jJump U_Ver_loop at a0<8

; Transmit register empty ?

; jump U_Loop_main
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U _Download:
mov.b  #3,prcr
mov.w  #0000h,pm0
mov.b  #02h,mcd

mov.b  #20h,cml
mov.b  #08h,cm0
mov.b  #0,prcr

jmp.a U _Download_program

U BPS BO:
mov.b  baud,data
jmp U BPS SET

U BPS B1:
mov.b  baud+l,data
Jjmp U_BPS_SET

U BPS B2:
mov.b  baud+2,data
Jjmp U_BPS_SET

U BPS B3:
mov.b  baud+3,data
Jjmp U_BPS_SET

U BPS B4:
mov.b  baud+4,data

U BPS SET:
bclr re_ulcl
bset te ulcl
mov.b  rOl,ultb

btst ti_ulcl
jnc ?-

btst txept_ulcO
jnc ?-

bclr te_ulcl
jsr U blank end
jmp U_Loop_main

; Protect off
; wait off, single chip m
; 12

; Protect on

; jump U_Download_program

; Baud rate 9600bps

; Baud rate 19200bps

; Baud rate 38400bps

; Baud rate 57600bps

; Baud rate 115200bps

; Reception disabled
; Transmission enabled
; rOl --> transmit buffer

; transmit buffer empty ?

; Transmission disabled
; UART mode Initialize
; Jump U_Loo_main

S

ot Freq check - UART mode -

+

O

ode

register
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U_Freq_check:
bclr re_ulcl
btst 0,rlh
jc U_Freq_check 4

btst freq_setl

jc U_Freq_check 1
btst 5,r0h
jz U Freq_check 3

jmp U_Freq_check 2
U _Freq_check 1:

cmp.b  #00h,rOl

jeq U Freq_check 3
U_Freq_check 2:

or.b rih,ril
U Freq_check 3:

xor.b data,ril
mov.b  ril,data
mov.b  rih,ril
rot.b #-1,ril
rot.b #-1,rilh
rot.b #-1,rll

jmp U_Freq_check 6

U_Freq_check 4:
btst freg_setl

jc U Freq_set 1
bset freq_setl

btst 5,r0l

jz U_Freq_check 5

xor.b data,rlh

mov.b  rilh,data
U_Freq_check 5:

mov.b data,data+l

mov.b  #01000000b,r1l

mov.b  #10000000b,r1h

mov.b  #10000000b,data
U_Freq_check 6:

jsr U blank end

?:
btst p6_6
jz ?-
jmp U _Loop_main

; Reception disabled
; counter = 8 times

; fer_ulrb

; "00h™?

; r1l = counterl or counter2
; Baud = Baud xor rill

; data set

; counter sift

; Baud get ?
; Yes , Finished

; fer_ulrb

; Min Baud --> data+l
; counter reset

; Reset

; UART mode Initialize
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U Freg_set_1:
cmp.b  #00h,rOl
jeq U Freq_set 2
xor.b data,rlh
mov.b  rilh,data

U Freq_set 2:
bset freg_set2
mov.b data,rll
sub.b data+l,rll
shl.b  #-1,ril

add.b datat+l,ril

mov.b  ril,baud
shl.b #-1,ril
mov.b  ril,baud+l
shl.b #-1,ril
mov.b  ril,baud+2
mov.b  baud, rOl
mov.b  #0,rOh
divu.b #6

mov.b  rOl,baud+3
mov.b  baud+3,rO0l
shl.b  #-1,r0l
mov.b  rOl,baud+4
mov.b  baud,data
mov.b  #0bOh,rOl

jsr U blank end
jmp U BPS_SET

; "00h™?

Max Baud --> data

9600bps
19200bps

38400bps

57600bps

115200bps

"BOh" set
UART mode

I

o+ Subroutine : Initialize_3 - UART mode
e B T L i B L

Initialize 3:
U blank end:

mov.w data,ulbrg

r

_Initialize_31:

+

Initialize

MAEC-MCU-M16C-95J-0302-R1.0
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;- Function select register BO
mov.b  #00000000b,pslO

j————— Function select register A0

mov.b  #10010000b,ps0 ; When you hope busy output OFF, set "#10000000b"

j————— UART1 transmit/receive mode register

mov.b  #0,ulcl ; transmit/receive disable
mov.b  #0,ulmr ; ulmr reset
mov.b  #00000101b,ulmr

; HH == transfer data 8 bit long

; Hi+------------ Internal clock

; Hi+------------- one stop bit

; | |++--——--—=—————- parity disabled

; |+-———----——- sleep mode deselected

j————- UART1 transmit/receive control register 0

mov.b  #00000100b,ulcO
: I +H----——-- T1 select
; Hi++------------ RTS select
; I+--------=---- CRT/RTS enabled
; | |1+---—=--—===—=-- CMOS output(TxD)
; oo Must always be "0"

Jm———- UART transmit/receive control register 2

mov.b  #00000000b,ucon
; i ++---------- Transmit buffer empty
; [+ Invalid
; ||1+---—-------——- Must always be "0"
; |+----———— - CTS/RTS shared
; P fixed

e UART1 transmit/received control register 1

mov.b  #00000000b,ulcl
; i +---------- Transmission disabled
; - Transmission enabled
; Hi+------------ Reception disabled
; Hn+------------- Reception enabled
; bt fixed

MAEC-MCU-M16C-95J-0302-R1.0 :{EN ESNS
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rts

.end
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383 U0U0OO0OOOOO 3

oo0ooboobOo 1000 200000000000 o0obOoobOon

= kkkkhkhkhkhhhkhkhkrhkhkhhhkhkhhhkhhhhkhkrhrhhihhhkhrrhhrhhkhihkhhihhkiiiikkh
’

*

;* file name : definition of Download sample program *
* for M16C/80 Bootloader *
3* *
;* Version : 0.01 ( 2000- 8- 1) *
;* for Bootloader Ver.1.00 *
; *khkkkhkhkkkkhkhkhkhkhkkkkhkkhkkkhkkhkkhkkhkkhkkhkkhhkhkhkhhkhkhkhkhkkhkkhkhkkhkkhkkhkhkhkhhkhkhhhkhhkikikkikk
; define of symbols
Ram_TOP equ 000400h o
Istack equ 002a00h ;; Stack pointer
SB_base equ 000400h ;; SB base
Download_program .equ 0ffel00h ;> Download function top address(Bootloader
model Sync)
U_Download_program .equ 0ffe200h ;; Download function top address(Bootloader
mode2 UART)
Vector .equ Offffdch
.section memory,data
.org Ram_TOP
SRD: .blkb 1 ;5 nhot use
SRD1: .blkb 1 ;5 SRD1
ver: .blkb 10 ;> version infomation
SF: .blkb 1 ;; status flag
unuse: .blkb 4 s
addr_I: .blkb 1 ;; address L
addr_m: .blkb 1 ;; address M
addr_h: .blkb 1 ;; address H
data: .blkb 300 ;; data buffer
buff: .blkb 20 i
ID err: .blkb 1 ;5 not use
sum: .blkb 2 o
baud: .blkb 5 i
BY_sts: .blkb 2 ;; not use
MAEC-MCU-M16C-95J-0302-R1.0 - zE N ESAS 102103
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sr8 .btequ 0,SRD1 ;
sr9 .btequ 1,SRD1 ; Time out bit
srl0 .btequ 2,SRD1 ; ID check(for Internal flash memory)
srll .btequ 3,SRD1 ; ID check(for Internal flash memory)
srl2 .btequ 4,SRD1 ; check sum bit
sril3 .btequ 5,SRD1 ;
srl4 .btequ 6,SRD1 ;
srl5 .btequ 7,SRD1 ; download check bit
ram_check .btequ O0,SF ; not use
blank .btequ 1,SF ; not use
old_mode .btequ 2,SF ; not use
freg_setl .btequ 3,SF ;
freg_set2 .btequ 4,SF ;
.btequ 5,SF ; download flag

updata_f
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0 0000000000000 00D0D0D000000000000000D0DODODODDODOO0
000000000000 000000000000O0DDDDDDDO0000000ooo
0000000 000000000O0

0 0000000000000 00D0D0D000000000000000D0DODODODDODOO0
00000000000000000D0D0D00000000000D0DDO00000

0 0000000000000 00D0D0D000000000000000D0DODODODDODOO0
000000000000 000000000000O0DDDDDDDO0000000ooo
000000000000 000000000000O0DDDDDDDO0000000ooo
000000000000 DO0ODO0ODO0ODO0OODO0DODODOODODODODaGO
0 http://www.mitsubishielectric.co.jp/semiconductors(0 0000000000000
0ooooooooo

0 0000000000000 00D0D0D000000000000000D0DODOODoDOOQ
00000000000000000D0D0D0000000000O0DODDOOQ

0 0000000000000 00D0D0D000000000000000D0DODODDDODOOO
000000000000 0000000000000DDO0DDDDO000000o0ooo
000000000000 0000000000000DDO0DDDDO000000o0ooo
0000000000000

0 0000000000000 00D0D0D000000000000000D0DODODDDODOOO
000000000000 0000000000000DDO0DDDDO000000o0ooo
000000000000 0000000000000DDO0DDDDO000000o0ooo
0000000000000 000000D0D00000000000O0O0DDOO0O0

0 0000000000000 000000000000DDDD00000000

0 0000000000000000000000000000000000000000
000000000000oOoooag




