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H8/300L SLP

SLP (UserMP)
1.
MCU 2
MCU MCU
MCU
“In-circuit boot mode programming”
MCU
MCU
()
(
)
1.1
LSl ( )
1.
2. RAM
3.
4.
1
( )
Entry into Boot mode
Normal Mode Reset State iBOOT Mode

RES A

Enter Boot Mode
P34
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P95
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H8/300L SLP
[ 2 E N ESAS SLP (UserMP)

1.2
MCU

. (GUl)  MCU 1 MCU

MCU

PC GUI GUI
TCL/TK

. (un
. (KERNEL)

(0.35um )
. (APPLICATION)

KERNEL
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H8/300L SLP
[ zE N ESAS SLP (UserMP)

2. GUI
GUI

1. S
2. MCU ul
3. MCU

GUI 2
1
2.
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RE N ESAS <Lp H8/300L SLP

(UserMP)
2.1 GUI
B =1
File Edit Help
Menu Bar _4.| Flazh
File to FLASH prograrm:
Input ) I Browse, . <« » Input File
File name —_— Browse
Button
Boot Mode FLASH program into HA3E8024F via boot mode
Button | >
User Lipdate program into HEE8024F via user mode
Mode Button | > j
3 GUI
: Flash
“Quit” GUI
S
Windows S
1
S
S
S
( ROM )
ROM RAM
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RENESAS sip

H8/300L SLP

(UserMP)
2.2 GUI
2.2.1 TCL/TK
TCL (Tool Command Language) (“tickle”)
TCL
[ ]
TCL
[ ]
[ ]
TCL
[ ]
TCL TCL
[ ]
Windows UNIX Macintosh
[ ]
TCL
TK TCL
X
TK
TK
TK TCL
Console . =10l x|
File Edit Help .
5 -l =
E
4 TCL/TK
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H8/300L SLP
[ ZE N ESAS SLP (UserMP)

2.2.2 TCL/TK LICENSE TERMS

This software is copyrighted by the Regents of the University of California, Sun Microsystems, Inc., Scriptics
Corporation, and other parties. The following terms apply to all files associated with the software unless explicitly
disclaimed in individual files.

The authors hereby grant permission to use, copy, modify, distribute, and license this software and its documentation
for any purpose, provided that existing copyright notices are retained in all copies and that this notice isincluded
verbatim in any distributions. No written agreement, license, or royalty feeis required for any of the authorized uses.
Modifications to this software may be copyrighted by their authors and need not follow the licensing terms described
here, provided that the new terms are clearly indicated on the first page of each file where they apply.

IN NO EVENT SHALL THE AUTHORS OR DISTRIBUTORS BE LIABLE TO ANY PARTY FOR DIRECT,
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OF THIS
SOFTWARE, ITSDOCUMENTATION, OR ANY DERIVATIVES THEREOF, EVEN IF THE AUTHORS HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

THE AUTHORS AND DISTRIBUTORS SPECIFICALLY DISCLAIM ANY WARRANTIES, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, AND NON-INFRINGEMENT. THIS SOFTWARE IS PROVIDED ON AN "ASIS' BASIS, AND THE
AUTHORS AND DISTRIBUTORS HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT,
UPDATES, ENHANCEMENTS, OR MODIFICATIONS.

GOVERNMENT USE: If you are acquiring this software on behalf of the U.S. government, the Government shall
have only "Restricted Rights' in the software and related documentation as defined in the Federal Acquisition
Regulations (FARs) in Clause 52.227.19 (c) (2). If you are acquiring the software on behalf of the Department of
Defense, the software shall be classified as"Commercial Computer Software" and the Government shall have only
"Restricted Rights" as defined in Clause 252.227-7013 (c¢) (1) of DFARs. Notwithstanding the foregoing, the authors
grant the U.S. Government and others acting in its behalf permission to use and distribute the software in accordance
with the terms specified in this license.

2.2.3 TCL/TK

=] TelTk v5.4.4 (basic)  Name | Size | Tvpe | mModified |

EREJE [ methad 1 File Falder 03/10/2003 15:23

{:| Method 1 [ JMethad 2 File Folder 05/10/2005 15:23
e[ Method 2 : Z0KE ActiveTcl Script 021042003 10:04
-] Lib 1KE ActiveTcl Script  28/08/2003 16:21
%wishﬂﬂ%s.exe 1,532 KB  Application 18)058/2003 13:23

Bookkernel. mak 2KE HdiDocument  25/07)2002 15:56

5 TclTk v8.4.4 (basic)
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H8/300L SLP
[ z E N ESAS SLP (UserMP)

2.2.4 TCL/TK
wish84s.exe TCL/TK

loix]

File Edit Help

g “uishoss TSR =

6 TCL/TK
[File > Sources...] - Hash_GUl.tcl - [Open]
ol
File Edit Help
Lok i Ia Ene j = [F] CF '
:? rcombobo, kel
f Flash_&UL kel
;? setting. bl
File name: [Flash_tiUltcl ) Open |
| Files of type: ITcI Scripts [ bel) j Cancel |
A

7 Flash_GUI.tcl
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LENESANS sip

H8/300L SLP

(UserMP)
2.3 GUI
GUI
Boot Mode Read S-type record User Mode
Flash (-mot file) Flash
8 GUI
1S
asS (.mot) (.bin)
128
( OXFF 128
2.
a
b. PC MCU
C.
d. MCU
3.
a MCU ( U )
b.
C. MCU
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LENESANS

H8/300L SLP

SLP (UserMP)
3. Ul( )
ul MCU
ul
Init SCI Copy Flash Kernel SCI ISR
9 Ul
ul
3
1. Init SCI (SCI )
a MCU (scl)
b. SCI 38400bps
2.
a ROM RAM
/ RAM
3. SCI ISR (SCl )
a SCI
b. PC ( u )
C. ROM RAM
d. PC 128
e.
f. ( n
)
0. (0x8000)
h. [PowerON_Reset()]
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LENESANS sip

H8/300L SLP

(UserMP)
4.
H8/38024F
KERNEL
Flash Erasing Flash Programming
10
1.
( 1,2,3 4
1
1
2.
128 128
0x0000, 0x0080, 0x0100,... , 0x7F00, 0x7F80)
kernel.c prog_flash line 128 128
128
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LENESANS

H8/300L SLP

SLP (UserMP)
S.
(SLP 38024F CPU ) H8/38024F MCU 9 2 LED
APPLICATION
Blinking LED via
Blinking LED Timer A interrupt Running LED
11
LED LED H8/38024F 9
1. LED
a 2 LED 9 2 3
b. MCU 2 3
2. A LED
a 2 LED 9 2 3
b. A 9 2 3
3. LED
a 2 LED 9 2 3
b. MCU 2 3
RJS06B0027-0100/Rev.1.00 2004.08 Page 12 of 63




LENESANS

H8/300L SLP
SLP (UserMP)

6.

GUI (PC)

Ul (MCU)

PC

GUI

Send write flash command

Send start address

(High byte)

Receive echo back value
and verify

Send start address

(Low byte)

Receive echo back value
and verify

Send 128 bytes program
data

Receive echo back value
and verify

Send next start address
(High byte)

Receive echo back value
and verify

Send start address

(Low byte)

Receive echo back value
and verify

Send 128 bytes program
data

Receive echo back value
and verify

Send write end command

MCU

<> | ul

Receive write command

A 4

Receive start address

0x00 =
(High byte)
< 0x00 Echo back
0x00 »| Receive start address (Low
byte)
< 0x00 Echo back

128 bytes data ——| Receive 128 bytes program
data and perform flash

programming
e— ‘gor‘n ——— Acknowledgeif complete
Flashing
0x00 »| Receive start address
(High byte)
< 0x00 Echo back
0x80 »| Receive start address (Low
byte)
< 0x80 Echo back

128 bytes data ————»| Receive 128 bytes program
data and perform flash

programming
e— ‘gor‘n ——— 1 Acknowledgeif complete
© Flashing
@)
@)

0x8000 ——— Receivewriteend
command and jump to

power on reset function

12
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H8/300L SLP
[ zE N ESAS SLP (UserMP)

7. MCU

MCU

1. (KERNEL)

N

(un
3. (APPLICATION)

MCU

-> MCU

-> MCU
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H8/300L SLP

SLP (UserMP)
7.1
Initial Workspace New Data
Memory Map Workspace
0x0000—> Memory Map
0x0030—>
Flash Kernel
0x0800—> |-
0x7000—> <— 0x7000
DATA Download NEW DATA
0X7900—> |-
&
OXTFF—> |- <— 0x7B00
ROM
To
OXF780—> RAM
RAM and Mapping
1/0
OXFFFF—>
13

1. C
2. ( o)
3.
4. S
5. HEW  Saveas S
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H8/300L SLP O O O[O
.{ENESAS SLP O00O0OO0DOO0OO00O0ODODO (UserMP)

b
- B H8 Tiny/SLP Toolchain B 21|
- DATA_UPDATE —
- ?@ DAT A_UPDATE i:[)u::::muic-n:—LI C/C++ | Assembly  Link/Library | Standard Library | CPU 4| »
=24 C source file = Eatogoy:
@ DATA.C &) DATA_UPDATE Show entries for : |Seclmn ﬂ
————— Add..
< BTy
«#DATA.C —
oy

Mew Overlay

= @ijem Ieh #pragna section DATA

const unsigned short DATA[] = {

0x655D, Dx657D, 0x6D7E, (0x6D9D, 0x751 _femove |

0x651C. Dx653D, 0x5D3D, 0x655D, 0x65: e

0x655D, 0x657D, Dx6D7E, 0x6D3D, 0x75I #

0BEDE, D=CF1E. 0xDFSE, 0xDF7E, 0xE7’ Impor Bt | b5

0xEF9E, 0xEF9E , DxEF7E, 0xEF9E, 0xEF? T

GeETEE RS ourvEE aerer. o e

0xE77E, 0xDFSE ., 0xDF3D, 0xCF1D, 0xC6l ot SCONFIBD N SERAIECTHAME ' Tom =
. 3 ' . =l

0x461B, 0x9DFB, 0x95DB, 0x3DIE, 0x8D¢

0xAESC, DxB65C, DxAESC, 0z95DB, 0x7D¢ Cancel

0x4C19, 0x4C19, 0x4C39, 0x4C39, 0x4Croescoromsor oo
0xADFY, 0xASFA, OxASFA OxADFA, OxAElA Oxd6ld Oxdold OxAEL1A,
0xA61B, OxA614, 0xASFA, 0x9DDA, 0x95BA, 0x8D9A, 0x855A, 0x8554,
08534, 0x8534, 0x7D14 0x7514 0x74FA Ox6CDA, Ox649A4 Om6474,
0x5C74, 0x5C9B, 0=x5CEB, 0x54BE, 0x54BC, 0x54DB, 0x54DC, 0x5CDC,
0x54DC, 0x54DC, 0x5CDC, 0x5CFC, 0x5CFB, 0x64FC, Ox64FC, DXGSIC—_ILI
a7

U114 00bOoooooboobobo
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LENESANS sip

H8/300L SLP

(UserMP)
7.2
1.
2.
3.
4
5.
7.2.1 1 [M1]
[Initial Workspace] [New Workspace]
OX0000—S Memory Map Memory Map
0x0030—>
Flash Kernel
0x0800—>
Download
OX7TFFF—>
ROM
To
OXF780—> RAM
RAM and Mapping
110
OXFFFF—>
15 1
[ 1 ]
1.
2.
3. &Ci
4,
)
2
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H8/300L SLP
| zE N ESAS SLP (UserMP)
1. PCGUI  Download
2. SCI
3. MCU (S scl

a ROM RAM
b.
4.
5.
a Ul
1/0
| ]
1. SLP ( )
2. ( )
3. HEW  [Option/ Toolchain/ Linker/ Section]
4. S
Workspace E Address Section
=y Ox00000030| PResetPRG
=05 M1_init_ws FIRPREG
Ea C source file Fkemel

i [E] spplication.c
- [2] dbsctc

e [] intprg.c
(2] kemelc
?~E]M1Jme&c
e [] resetpry.c
f[2] ROMiaRAM.

Ela Dependencies

- |E] iodefine.h

e ] stackscth

@ Projects | 1 pawigation

#3013 initialize informations
fdefine HTAL

#define Baudrate

tdefine H

vold initserial(woid);

woid =ci_put(char byte);

char =ci_get(wvoid):

vold initserial()

1
P _SCI3 SCR3.BYTE = 0=00;
P SCI3 . SHR.EYTE = 0=00; |
P_SCI3 . ERER = H:
nopi
P SCI3 SPCE.BYTE = 0=EOD;
F SCI3 SCR3.BYTE |= 0=70:
1
vold main(woid)
init=eriali); soinitilize

Application():

L D

SeDi=
Somet
Sozat

Sowalt
S#SPC32=1,

Ckemel_const

Fl

C

Addrezs

Section

C

C3D5EC

C3BSEC

D

0=00000200

Fapplication

O=0000F 730

FlemelRak

E

R

O=0000FE S0

5

baud rate

=etup tine

mnalke P42 function as

<<Enable RIE, TE and EE

SCI

s<Execute application programn

16 1]
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H8/300L SLP
[ zE N ESAS SLP (UserMP)

i3 ]
SLP ( )

1 ( )
2. HEW  [Option/ Toolchain/ Linker/ Section]

3. iodefine.h
4. [\Method 1\M1 init ws\M1 init_ws\iodefine.h] [\Method 1\M1 new ws\M1 new_ ws]
5. S

Workspace k|

E@M —_— CJC++| Azgembly  Link./Library | Standard Liblar_l,ll cru 4]
E‘@ M1_new_ws Categary : ISection 'l

Ea C source file

M1_rew ws.c Show entries for : ISectlon 'l

=-£3 Dependencies e SRR Add... |
i |21 indefine.h 000000200 Papplication
«# blink_led.c rodify... |
2
SE
7% FILE ‘Blink LED c Newn‘*"‘“‘l
% DATE :Mon, Aug 18
% DESCRIPTICON :Application
< P TYPE :HB~-38024F ml
/%
— <% This file is generate us
Feeeer [| - | B E
-
————————| #include "iodefine.h" Impart Export | Up  Down
vl i idj):

A

#pragna section application Options Link/Library :

noprelink nomessage nooptimize start Papplication/0800 <
nologo output "$[COMFIGDIRNEPROJECTMAME ). abs"
end input "${CONFIGDIRM{PROJECTMAME]. abs" farm LI

s-Application Program code s
woid Applicationi{wvoid)

unsigned int 1i;
P_IO.FDR% EIT.F92
P_IO.FDR9 EIT.F93

while(1)

P_IO.PDR9.BIT.F92 "= 1;
BELOAPDRYBITEP I3 =l
for (i1=0:1<0=FFFF;i++):
}
&
tpragma section
-
K| H 4

RJS06B0027-0100/Rev.1.00 2004.08 Page 19 of 63




LENESANS

H8/300L SLP

SLP (UserMP)
7.2.2 2 [M2]
[1 mltlllaelm V(\)/ror ,I?Aspace] Erasable [N(I\E\ANer\:]\gcr)r kl\s/lpace]
0x0000—> <— 0x0000
D [
0x0400—> : <—  0x0400
Init SCI ()
0x0440—> SCI ISR RESERVE
(Flash Kernel & AREA
Interfacing s'w [Init SCI ()]
Flash Kernel [SCI ISR]
Congtant [Flash Kernel]
[Interfacing s'w]
0X0C00—> <— 0x0C00
Reset Program Reset Program PResetPRG
Main Program Main Program =
Download c
ownlo
Othe' |nte'rupt ............................................... C$DSEC
Service Routine Other Interrupt | CPBSEC
......................................................... %’VI ce ROUtI ne PI ntPRG
0X7FF|% Z OX7FFF
OxF780—> <— OxF780
RAM and RAM and
1/0 1/0
OXFFFF—> <—  OXFFFF
18 2
1. PCGUI  Download
2. SCi
3. MCU un SCI
a ROM RAM
b.
4.
5.
a Ul
b.
c /0
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H8/300L SLP

LENESANS

SLP (UserMP)
2[ ]
SLP ( )
1. ( )
2. HEW  [Option/ Toolchain/ Linker/ Section]
3. S
4.
a = (SCIISR  register save )
b. [ ]
Workspace =] Address Section - |
= — Cw00000400( FlnitSCl
B Me_init_ws 0x00000440| PSCIISA
EI@ M2_init_ws Pl
=-£9 C zource file Ckernel -:u:un;!i>
..... E dbzct c 0x00000C00| PResetPRG
----- ) intprg.c IE
""" = 5k Address Section |
----- ] M2_init_ws.c CH$ESEL
----- E resefprg.c O
..... E ROtoRak. o POtherlntFRG
..... E Pl M2 _init_ws.c Ox00007FFC) Cv'alid
E-E3 Depene| 7% CFU TVEE ‘HB/3B024F 0=0000F 750 E‘
..... =] iod <% This file is generated by Hitachi Prd FlkamelBAM
= s
----- S| sbrf - ChermelRAM
""" S| 3|  sinclude "iodefine.h” 0x0000FES0] 5 i
#include <machine h:
vold initserial{wvoid):

7 > projects | # Il

void =ci_put{char byte) cha

vold main(woid)

un=zigned int delay;
initserial();
whileil)

F_IO.PDR9.BIT.F93
for {(delay=0,delay<

b

C/C++ |.t’-‘n.ssemh|y Li

v Optimization

: dard i_ihraryi EF'U 1 I bI

-

peed or zize :ISpeed oriented optimization

[w| R egizter .
[w] 5 witch judgement

<<Code Valid Flag ; : :
#pragma section Valid it I‘nL:l|tI|3|E L Function call :
cemmt unmianed lene NATAE = [w]Struct assignment @aa = I
|| [w|E wpression ;l Iﬁ_
¥ Inline function Dl ssmes
node(z] | |@aa -

b asirnanm ; 105 =

Optionz CAC++

[ Generate file for inter-module optimization

-cpu=zlp -debug -nolist

1058 -chaincpath -nologo

-speed=reqgizter switch, shift struct expression loop=2.inline=

s

-

19 2[

]
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LENESANS

H8/300L SLP

SLP (UserMP)
2] ]
1. H'0400 to H’0CO00 ( 1 2)
_)
2. H'0CO00 ( 3)
3. ISR
4. Init SCI () H’ 0400
5. H'0440 <Ci
- (intprg.c)
#pragma section SCI_ISR
static const unsigned short DATA = 0x0440;
#pragma section
2] ]
1. SLP ( )
2.
3. HEW  [Option/ Toolchain/ Linker/ Section]
4. S
Workspace £ Address Section -
—M 00000024 CSCL_ISA
E@ 100000C00 PRezetPRG
Ell@ M2 _new_ws P
E"a L source file Address Section -
| = E dbsctc C
----- £] intprg.c C$DSEC
----- ] M2_new_w CEESEL
M2 _new ws.c
----- ] resetprg.c = = D
L B shik o void main{void) FINFRG
D d ; unsigned long datavalid|R0000FFFC| Chalid
=+ Dependencies . 0+0000FBED E
----- g| iodefine.h {*®init_SCI_Fn) (3;
..... =] shik.h R —
Sl sork. VALID = (unsigned long||Ox0000FESD) 5 hd
----- g| stackscth if (*VALID l= datavalil; e
while(l}: ~~wait for interrupt
}
F_ IO .FDES.BIT.F93 = 0:
F I0O.PDR9.BIT. P92 = 1/
P SYSCR.IENR1 BIT IENTA = 1:
P _THRA THA BIT.TMA = 10:
=et_imask_cocr(0);
while (1)
{
Ssyurite uzer code here
L
—_ L
Cf Projects [gNa”'gm" /sCode Valid Flag
fpragmna section Valid
const unsigned long DATA = O0xG5LAAL1Z234; b
fpragna section b
1 | 2
20 2] ]
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8.
GUI
8.1
Flash GUI
*M
RSS 38024F CPU Board
21 ()
RSS 38024F CPU

MAX3232

Boot Mode
Switching circuitry

LED

|

Reset Crystal
Circuit 9.8304MHz

22
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8.2 GUI

8.2.1 1

1. Flash_GUI.tcl

2. M1_init_ws.mot

3. H8/38024F MCU *

4, GUI Flash program into H8/38024F via boot mode
5. “Program downloaded!”

6. H8/38024F MCU *

7. 9 2 LED M1 init ws

1 S M1 new ws.mot”

2. Update program into H8/38024F via user mode [ ]
3. “Program downloaded!”

4. 2 LED D3 D4

1 S M1_Appl.mot

2. Update program into H8/38024F via user mode

3. “Program downloaded!”

4, 2 LED D3 D4
MCU
* 38024F CPU Board Quick Start
Guide
8.2.2 2
2 8.2.1
“ M1 init_ ws.mot” > “ M2 _init_ws.mot”
“M1 new ws.mot” > “M2 new ws.mot”
“M1 APP1.mot” > “M2_APP1.mot”
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9.
H8/38024F SLP MCU HEW
SLP/Tiny
9.1 1] ]
9.1.1 1 ]
ml init_ ws.c
M1 Initia
Workspace
Main
Initialize Serial port
with Receive
Interrupt Enable SCI3
| nterrupt
Application
23 1] ]
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/***********************************************************************/

/* */

/* FILE CML_init_ws.c */
/* DATE :Mon, Sep 29, 2003 */
/* DESCRI PTI ON : Mai n Program */
/* CPU TYPE : H8/ 38024F */
/* */

/* This file is generated by Renesas Project Generator (Ver.2.1).

/*

*/

*/

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

#i ncl ude "i odefi ne. h"
#i ncl ude <machi ne. h>

/1 Flash function prototype
extern void copyfunc(void);

extern unsigned char prog_flash_|line_128 (unsigned |[ong t_address,

char_rd_datum.union *p_data);
extern unsigned char erase_bl

ock (unsigned char bl ock _num;

extern int *_Pkernel Begi n, *_Pkernel End, *_Pkernel _RAMBegi n;
extern int *_Ckernel Begin, *_Ckernel End, *_Ckernel _RAMBegi n;

//function prototype
voi d copyfunc(void);

extern void Application(void);

//SCI3 initialize information//

#def i ne XTAL

#defi ne Baudrate
#define N

void initserial (void);
void sci_put(char byte);
char sci _get(void);

void initserial ()

{
P_SCl 3. SCR3. BYTE = 0x00;
P_SCl 3. SMR BYTE = 0x00;
P_SC 3.BRR = N
nop() ;
P_SCl 3. SPCR BYTE = 0xEQ;
P_SCl 3. SCR3. BYTE | = 0x70;
}
voi d mai n(voi d)
{
initserial();
Application();
}

9830400L
38400L
((XTAL) / (64L*1L*Baudrate)) -

[/ Disable TIE, TE, RE, MPI E, TEI E, Rl E,

uni on

/lset Async, 8 data, none parity, 1 stop, clk n=0

//set baud rate = N

//wait baud rate setup tine

/1 SPC32=1, make P42 function as TXD32
// Enable RIE, TE and RE

[linitilize SC
/ | Execut e application program
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void copyfunc(void)

{

register int *p, *q;
for (p=_PkernelBegin, g=_Pkernel RAMBegin;p<_ PkernelEnd;p++,q++)
{

}

for (p=_CkernelBegin, g=_Ckernel RAMBegin;p<_CkernelEnd;p++,q++)
{

}

}

void sci_put(char byte)

{
while(P_SCI13.SSR.BIT.TDRE==0);
P_SCI3.TDR=byte;
while(P_SCI13.SSR.BIT.TEND==0);

}

char sci_get(void)

{
while(P_SCI3.SSR.BIT.RDRF==0){} //Wait until RDRF = 1
if ((P_SCI3.SSR.BYTE & 0x38) ==0) //Check for SCI error
{
return P_SCI3.RDR;
¥
else return OxFF; //1T error occur return OxFF
if(P_SCI3.SSR.BIT.RDRF==1) P_SCI3.SSR.BIT.RDRF=0;

}

#pragma section
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9.1.2 1] ]
Application.c

M1 Initial

Workspace
APPLICATION

Initialize 1/0 Port

—mm

A\ 4

Toggle Port 92
and Port 93

|

Delay Loop

SCI3
nterrupt

24 1] ]

#include "iodefine.h"

//Section define for application program
#pragma section application

void Application(void);

//Application Program code start
//Blinking LED application

void Application(void)

{
unsigned iInt i;
P_10.PDR9.BIT.P92 = 1;
P_10.PDR9.BIT.P93 = 1;
while(1)
{
P_10.PDR9.BIT.P92 "= 1;
P_10.PDR9.BIT.P93 "= 1;
for (i=0;i<OXFFFF;i++);
}
}

#pragma section
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9.1.3

11

M1 Initial Workspace
SCI ISR

|

RAM Transfer
Program

|

Get Start Address

—>l

Yes
End Address?

Erase Flash Block

!

Get Program Data

!

Program Flash
Block

!

Acknowledge(“a’)
if Pass

Clear SCI3
error flag

Clear SCI3
error flag

Power On
Reset routine

Return from
Interrupt

25

1]
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/***********************************************************************/

/* */

/* FILE sintprg.c */

/* DATE :Mon, Sep 29, 2003 */

/* DESCRI PTION :Interrupt Program */

/* CPU TYPE : H8/ 38024F */

/* */

/* This file is generated by Renesas Project Generator (Ver.2.1). */
[ * */

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

#i ncl ude "i odefi ne. h"
#i ncl ude <machi ne. h>

/1SCl function prototype
extern void sci_put(char byte);
extern char sci_get(void);
extern unsigned char tenp_buff;

/1 Fl ash function prototype

extern unsigned char prog_flash_line_128 (unsigned |ong t_address, union
char _rd_datum.uni on *p_data);

extern unsigned char erase_bl ock (unsigned char bl ock_num;

extern voi d Power ON _Reset (void);

#pragma section I nt PRG
/!l vector 1 Reserved

__interrupt(vect=16) void INT_TinmerGvoid) {/* sleep(); */}
/1l vector 17 Reserved

/1 vector 18 SCI 3
__interrupt(vect=18) void | NT_SCl 3(void)

~

unsi gned short start_address;

unsi gned char prog_data_addr[128], count1;

unsi gned char tenp_buff;

if ((P_SCl3.SSR BYTE & 0x38) == 0) /] Check for SCI error

{
i f(P_SCl 3. RDR=="'U)

{
copyfunc();
whi | e(1)
{

/| GET START ADDRESS

temp_buff = sci_get();

start_address = (unsigned short) (tenp_buff <<8); //high byte
sci _put (tenmp_buff);

temp_buff = sci_get();
start_address = start_address | (unsigned short) (tenp_buff);

/11 ow byte
sci _put (tenmp_buff);
i f (start_address == 0x0000) {erase_block (0);}
else if (start_address == 0x0400) {erase_block (1);}
else if (start_address == 0x0800) {erase_bl ock (2);}
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}

else

{

}
}

else if (start_address == 0x0c00) {erase_block (3);}
else if (start_address == 0x1000) {erase_block (4);}
else if (start_address == 0x8000) {PowerON_Reset();}
//end of flash programming
else nop(); //invalid start address

for(countl=0;countl<128;countl++)
{

}

prog_data addr[countl] = sci_get(Q);

if(prog_flash_line_ 128 (start_address, (union
char_rd_datum_union * ) prog_data_addr)==0x01)
{

}

else sci_put("n”);

sci_put(a®);

else return; // if not Update flash command then do nothing

error occur
if (P_SCI3.SSR.BIT.OER == 1)
temp_buff = P_SCI3.RDR;
temp_buff = P_SCI3.RDR;
P_SCI3.SSR.BYTE=0x84;
sci_put(“e”);

// vector 19 ADI

__interrupt(vect=19) void INT_ADI(void) {/* sleep(); */}

// vector 20 Direct Transition

__interrupt(vect=20) void INT_Direct _Transition(void) {/* sleep(); */}
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9.14 1 ]
ml_new_ws.C

M1 New

Workspace
APPLICATION

Initialize 1/0O Port
SCI3
—%
|nterrupt
v
Toggle Port 92
and Port 93
Delay Loop

26 1] ]

#include "iodefine.h"
void Application(void);

#pragma section application

//Application Program code start
void Application(void)

{
unsigned iInt i;
P_10.PDR9.BIT.P92 = 1;
P_10.PDR9.BIT.P93 = 0;
while(1)
{
P_10.PDR9.BIT.P92 "= 1;
P_10.PDR9.BIT.P93 "= 1;
for (i=0;i<OXFFFF;i++);
}
}

#pragma section
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9.2 2] ]
9.2.1 2 ]
m2_init_ws.c

M2 Initia

Workspace
Main

v
Initialize Seria port
with Receive
Interrupt Enable

SCI3
nterrupt
SCI3
[nterrupt
Toggle Port 92
and Port 93
Delay Loop
27 2 ]
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/***********************************************************************/

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

*/

FI LE CM2_init_ws.c */

DATE :Mon, Sep 29, 2003 */

DESCRI PTI ON : Mai n Program */

CPU TYPE : H8/ 38024F */
*/

This file is generated by Renesas Project Generator (Ver.2.1). */
*/

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

#i ncl ude "i odefine. h"

#i ncl ude <machi ne. h>

void initserial (void);

voi d sci _put (char byte);char sci_get(void);unsigned char tenp_buff;

voi d mai n(voi d)

{

}

unsi gned i nt del ay;
unsi gned | ong datavalid = Ox55AA1234, *VALI D,

initserial();
VALI D = (unsigned | ong *)Ox7FFC,
if (*VALID != datavalid)

while(l); //wait for interrupt

}

P 1O PDRO. BI T. P93 = 1;
P 1O PDRO. BI T. P92 = 1;
whi | e( 1)

{

P 1O PDR9.BIT. P93 "= 1
P 1O PDRO.BIT. P92 "= 1
for (del ay=0; del ay<OxFFFF; del ay++) ;

//Code Valid Flag fixed at |ast address (Ox7FFC- OXx7FFF)
#pragma section Valid

const unsigned | ong DATA = 0x55AA1234;

#pragnma section
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//1nit SCI routine fixed at address 0x0400
#pragma section InitSClI
//5CI13 initialize information

#define XTAL 9830400L
#define Baudrate 38400L
#define N ((XTAL) / (64L*1L*Baudrate)) - 1L

//unsigned char *addr, temp;
void initserial(Q)

{
P_SCI3.SCR3.BYTE = 0x00; //Disable TIE,TE,RE,MPIE,TEIE,RIE,
P_SCI3.SMR.BYTE = 0x00; //set Async, 8 data, none parity, 1 stop, clk
n=0
P _SCI3.BRR = N; //set baud rate = 9600
nopQ; //wait baud rate setup time
P_SCI3.SPCR.BYTE = OxEO; //SPC32=1, make P42 function as TXD32
P_SCI3.SCR3.BYTE |= 0x70; //Enable RIE, TE and RE
set_imask_ccr(0);
by

//5CI13 initialize information end//
#pragma section

RJS06B0027-0100/Rev.1.00 2004.08 Page 35 of 63



LENESANS

SLP

H8/300L SLP

(UserMP)

9.2.2 2
m2_init_ws.c

] SCI

!
e

No

M2 Initial Workspace
SCI ISR

Update
Command?

RAM Transfer
Program

}

Erase Vdid Flag

l

Get Start Address

e

Yes
End Address?

Erase Flash Block

!

Get Program Data

!

Program Flash
Block

|

Acknowledge(“a’)
if Pass

Clear SCI3
error flag

Clear SCI3
error flag

Power On
Reset routine

Return from
Interrupt

28 2[

] scl
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/***********************************************************************/

/* */

/* FILE sintprg.c */

/* DATE :Mon, Sep 29, 2003 */
/* DESCRI PTION :Interrupt Program */
/* CPU TYPE : H8/ 38024F */
/* */

/* This file is generated by Renesas Project Generator (Ver.2.1).
[ * */

*/

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

#i ncl ude "i odefi ne. h"
#i ncl ude <machi ne. h>

/1SCl function prototype
void sci _put(char byte);char sci_get(void);
extern unsigned char tenp_buff;

/1 Flash function prototype

voi d copyfunc(void);

extern unsigned char prog_flash_|line_128 (unsigned |[ong t_address,
char _rd_datum.uni on *p_data);

extern unsigned char erase_bl ock (unsigned char bl ock_num;

extern int *_Pkernel Begi n, *_Pkernel End, *_Pkernel _RAMBegi n;
extern int *_Ckernel Begi n, *_Ckernel End, *_Ckernel _RAMBegi n;

extern voi d Power ON _Reset (void);

#pragma section O herlnt PRG
/1 vector 1 Reserved

/1 vector 19 ADI

_interrupt(vect=19) void INT_ADI (void) {/* sleep(); */}

/1 vector 20 Direct Transition

__interrupt(vect=20) void INT _Direct_Transition(void) {/* sleep();

/1SCI 1SR section fixed at 0x0440
#pragma section SCl_I SR

/1 vector 18 SCI 3

_interrupt(vect=18) void | NT_SCl 3(void)

uni on

*/}

{

unsi gned short start_address;

unsi gned char prog_data_addr[128], count1;

if ((P_SCl3.SSR BYTE & 0x38) == 0) /] Check for SCI error

{ i f(P_SCl 3. RDR=="U)

{ copyfunc();
erase_block (4); //erase Valid Flag
whi | e(1)
{ /| GET START ADDRESS
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+
}

temp_buff = sci_get();

start_address = (unsigned short) (temp_buff <<8); //high byte

sci_put(temp_buff);

temp_buff = sci_get();

start_address = start_address | (unsigned short) (temp buff);
//low byte

sci_put(temp_buff);

if (start_address == 0x0000) {erase_block (0);}
else if (start_address == 0x0400) {erase_block (1);}
else if (start_address == 0x0800) {erase_block (2);}
else if (start_address == 0x0c00) {erase_block (3);}
else if (start_address == 0x1000) {erase_block (4);}
else if (start_address == 0x8000)

{PowerON_Reset();}//end of flash programming
else nop(); //invalid start address

for(countl=0;countl<128;countl++)

{
prog_data addr[countl] = sci_get(Q);

if(prog_flash_line_ 128 (start_address, (union
char_rd_datum_union * ) prog_data_addr)==0x01)
{

}

else sci_put("n”);

sci_put(a®);

else return; // if not Update flash command then do nothing

}

else

{

//SCl error occur

if (P_SCI3.SSR.BIT.OER == 1)
temp_buff = P_SCI3.RDR;
temp_buff = P_SCI3.RDR;
P_SCI3.SSR.BYTE=0x84;
sci_put(“e”);
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void sci_put(char byte)

{
while(P_SCI3.SSR.BIT.TDRE==0){}
P_SCI3.TDR=byte;
while(P_SCI3.SSR.BIT.TEND==0){}
}
char sci_get(void)
{
while(P_SCI13.SSR.BIT.RDRF==0){} //Wait until RDRF = 1
if ((P_SCI3.SSR.BYTE & 0x38) ==0) //Check for SCI error
{
return P_SCI3.RDR;
}
else return OxFF; //1T error occur return OxFF
iT(P_SCI3.SSR.BIT.RDRF==1) P_SCI3.SSR.BIT.RDRF=0;
}
void copyfunc(void)
{
register int *p, *q;
for (p=_PkernelBegin, g=_Pkernel RAMBegin;p<_ PkernelEnd;p++,q++){*q=*p;}
for (p=_CkernelBegin, g=_Ckernel RAMBegin;p<_CkernelEnd;p++,q++){*q=*p;}
}

#pragma section
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9.2.3 2 ]
m2_new_Wws.c

M2 Initial

Workspace
Main

Vv

Init SCI pointer
function call SCI3
[nterrupt
No Data
vadid
Yes
Initialize 1/0 Port &
l Timer A
nterrupt
Dummy Loop
29 2] ]
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/***********************************************************************/

/* */

/* FILE : M2_new ws. c */

/* DATE :Mon, Sep 29, 2003 */

/* DESCRI PTI ON : Mai n Program */

/* CPU TYPE : H8/ 38024F */

/* */

/* This file is generated by Renesas Project Generator (Ver.2.1). */
[ * */

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

#i ncl ude "i odefi ne. h"
#i ncl ude <machi ne. h>

[/ pointer function call to init SC
typedef void (*init_SC _FnPtr)(void);
#define init_SCl_Fn (init_SC_FnPtr)((unsigned short *)(0x0400))

voi d mai n(voi d)

{
unsi gned | ong datavalid = Ox55AA1234, *VALI D,
unsigned int delay = O;
(*init_SCl_Fn) ();
VALI D = (unsigned | ong *)Ox7FFC,
if (*VALID != datavalid)
{
while(l); //wait for interrupt
}
P 1O PDRI.BIT.P93 =1
P 10O PDR9.BIT. P92 = 1;
P_SYSCR. | ENRL. BI T. | ENTA = 1;
P_TMRA. TMA. BI T. TMA = 10;
set _i mask_ccr(0);
while (1)
{
//wite user code here
}
}

/] Code Valid Flag

#pragnma section Valid

const unsigned | ong DATA = 0x55AA1234;
#pragnma section
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9.2.4 2 ] A
intprg.c

M2 New Workspace

Timer A Overflow
ISR

v

Clear Interrupt
Request Flag

A 4

Toggle Port 92 and
93

Return from
Interrupt
30 2] ] A
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/***********************************************************************/

/* */

/* FILE sintprg.c */

/* DATE :Mon, Sep 29, 2003 */

/* DESCRI PTION :Interrupt Program */

/* CPU TYPE : H8/ 38024F */

/* */

/* This file is generated by Renesas Project Generator (Ver.2.1). */
[ * */

/***********************************************************************/
#i ncl ude "i odefi ne. h"

#i ncl ude <machi ne. h>

#pragma section I ntPRG

/!l vector 1 Reserved

/1l vector 10 Reserved

/1 vector 11 Timer A Overfl ow
__interrupt(vect=11) void | NT_Ti mer A(voi d)

{
unsigned int delay = 0;
if (P_SYSCR IRRL.BIT.|RRTA == 1)
P SYSCR I RRL. BI T. | RRTA = 0;
P 1O PDRO.BIT. P93 "= 1
P 1O PDRO.BIT. P92 "= 1

__interrupt(vect=16) void INT_TinmerGvoid) {/* sleep(); */}
/1l vector 17 Reserved

/1 vector 18 SCI 3

/1 vector 19 AD

__interrupt(vect=19) void INT_ADI (void) {/* sleep(); */}

/] vector 20 Direct Transition

_interrupt(vect=20) void INT_Direct_Transition(void) {/* sleep(); */}

/llnsert SCI ISR vector address as 0x0440

#pragma section SCl_I SR

static const unsigned short DATA = 0x0440;

/1 __interrupt(vect=18) void INT_SCl 3(void) {/* sleep(); */}
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9.3 KERNEL

9.3.1
kernel.c

Kernel
Program

A

v

Programming
Function
(prog_flash_line_128)

Write Pulse Function
(apply_write_pulse)

Flash Block Erasing
Function
(erase_bhlock)

31

Flash Memory Programming Mode
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/1 Renesas H8/38024F exanple flash programing and erasing routines
/1

/1 kernel.c

/1

/1 C ock speed = 9.8304MHz

/1 H8/38024F uses SCI 3 for user nobde

/1 Kernel start address - 0xF780

#i ncl ude "i odefi ne. h" /1 10 header file
#i ncl ude <machi ne. h>

/] H3/ 38024F specific

#define FLASH SWE P_ROM FLMCRL. BI T. S\E
#define FLASH PSU P_ROM FLMCRL. BI T. PSU
#define FLASH P P_ROM FLMCRL.BIT. P
#define FLASH PV P_ROM FLMCRL. BI T. PV
#def i ne FLASH EBR1 P_ROM EBR. BYTE
#define FLASH ESU P_ROM FLMCRL. BI T. ESU
#define FLASH E P_ROM FLMCRL.BIT. E
#define FLASH EV P_ROM FLMCRL. BI T. EV
#define FLASH FENR P_ROM FENR. BI T. FLSHE

/] H3/ 38024F specific

#def i ne MAX_FLASH_ADDR 0x8000

#define FLASH LI NE_SI ZE 128

#define NO OF_FLASH BLOCKS 5

#def i ne XTAL 9830400L

#def i ne MAX_PROG_COUNT 1000

#defi ne MAX_ERASE_ATTEMPTS 100

#def i ne BLANK_VALUE OXFFFF /| OXFFFFFFFF for SH,

[/ OXFFFF for H8S/ 300H

/1 array bel ow should contain the start addresses of the flash menory bl ocks
/1 final array element should contain the end address of the flash nmenory (+1)

#pragma section kernel _const //only applicable for M2_init_ws
//additional constant section define needed

const unsigned [ong eb_bl ock_addr [ NO OF FLASH BLOCKS + 1] = {

0x00000000L,

0x00000400L,

0x00000800L,

0x00000Co0L,

0x00001000L,

0x00008000L /* max flash address + 1 */
1
#def i ne BLANK 1
#defi ne NOT_BLANK 2
#def i ne PROG_PASS 0x01
#def i ne PROG_FAI L 0x02
#def i ne ERASE_PASS 0x01
#defi ne ERASE FAI L 0x02

/1 del ay val ues
/1 note this is xtal frequency specific
/1 these values are for the H3/38024F Tinmer F with a clock divider of 4
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#define ONE_USEC ((1L * XTAL) / 8000000L)
#define TWO_USEC ((2L * XTAL) / 8000000L)
#define FOUR_USEC ((4L * XTAL) / 8000000L)
#define FIVE_USEC ((5L * XTAL) / 8000000L)
#define TEN_USEC ((1L * XTAL) / 800000L)
#define TWENTY_USEC ((2L * XTAL) / 800000L)
#define THIRTY_USEC ((3L * XTAL) / 800000L)
#define FIFTY_USEC ((5L * XTAL) / 800000L)
#define ONE_HUNDRED_USEC ((1L * XTAL) / 80000L)
#define TWO_HUNDRED_USEC ((2L * XTAL) 7/ 80000L)
#define TEN_MSEC ((1L * XTAL) 7/ 800L)

// typedef for reading the flash memory
// should be the size of the data bus connection to the flash memory
typedef unsigned short read_datum;

// function prototypes

unsigned char prog flash_line_ 128 (unsigned long t_address, union
char_rd_datum_union *p_data);

void delay (unsigned short);

void init_delay timer (void);

unsigned char erase block (unsigned char block num);

void apply write_pulse(unsigned short prog pulse);

extern void sci_put(char byte);

// variables

volatile unsigned long delay counter;

union char_rd_datum_union {

unsigned char c[FLASH _LINE_SIZE];

read_datum u[FLASH LINE_SIZE / sizeof (read_datum)];
} prog_data;

//DEFINE SECTION FOR KERNEL PROGRAM
#pragma section kernel

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

/*

/* FUNCTION : prog_Fflash_line 128

/* DESCRIPTION : program 128 bytes of flash memory

/* INPUT : flash start address,

/* program data pointer

/* OUTPUT : PROG_PASS if programming is successful

/* PROG_FAIL if programming is unsucessful

/* Other information:

/* t_address is the start address for the flash line to

/* be programmed and must be on a flash line boundary e.g.

/* multiple of 128 (this is not checked and so must be

/* ensured by the caller) data to be programmed should be

/* passed to this function in the form of a "char_rd_datum_union*
/* union pointer data must be written to the flash in byte units
/*

/* Please note that for the H8/38024F during the dummy write,
/* setting the PSU and P bits no RTS intructions are permitted.

/* Therefore no functions calls are allowed.
/*
/* For this reason at these points in this function the code from
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/*
/*
/*
/*

the "delay”™ function has been inlined to eliminate any RTS
instructions. For further information on this see the Flash ROM
section of the H8/38024F hardware manual version 4 or later.

/

// Program 128 bytes functions start here
unsigned char prog flash _line_ 128 (unsigned long t_address, union
char_rd_datum_union *p_data)

{

unsigned char i;

unsigned short n_prog count;

// loop counter for programming attempts (0 -> MAX_PROG_COUNT)
unsigned short d;

// variable used for various loop counts

unsigned short ax;

// loop counter for incrementing "uc_v_write _address”

// pointer (an unsigned short produces more efficient code than unsigned
// char in this case)
unsigned char m;
// flag to indicate if re-programming is required (1=yes, 0=no)
unsigned char *dest_address; // pointer for writing to flash
unsigned char *uc_v_write_address;
// pointer for writing to address to be verified
read_datum *ul_v_read_address; // pointer for reading verify address
union char_rd_datum_union additional prog data, re_program_data;
// storage on stack for intermediate
// programming data
//1Init Timer F start
// 16 bit timer F counter, System clock /7 4 selected
P_TMRF.TCRF.BYTE = 0x86;

//TCF cleared when TCF and OCRF match
P_TMRF.TCSRF.BIT.CCLRH = 1;
//Init Timer F end

// enable access to the flash registers
FLASH_FENR = 1;

// enable flash writes
FLASH SWE = 1;

// wait tSSWE (1 us)
delay(ONE_USEC);

// copy data from program data area to reprogram data area
for (d=0; d<FLASH_LINE_SIZE; d++)
{

}

// program the data in FLASH LINE_SI1ZE (128) byte chunks
for (n_prog_count=0; n_prog_count<MAX PROG_COUNT; n_prog_count++)

re_program _data.c[d] = p_data->c[d];

// clear reprogram required flag
m = 0;
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// copy data from reprogram data area into the flash with byte wide
// access
dest_address = (unsigned char *) t_address;

for (d=0; d<FLASH_LINE_SIZE; d++)
{

}

*dest_address++ = re_program_data.c[d];

// to minimise code space the code to apply a write pulse has been
// placed into a separate function called "apply write pulse-

if (n_prog_count < 6)

{

}

else

{

apply _write pulse(THIRTY_USEC);

apply _write pulse(TWO_HUNDRED_ USEC);

// verify the data via word wide reads
uc_v_write_address = (unsigned char *) t_address;
ul_v _read_address = (read_datum *) t_address;

// enter program verify mode
FLASH_PV = 1;

// wait tSPV (4 us)
delay (FOUR_USEC);

// read data in read_datum size chunks
// verify loop
for (d=0; d<(FLASH_LINE_SIZE / sizeof(read_datum)); d++)
{
// dummy write of H'FF to verify address
*uc_v_write_address = Oxff;

// see note at beginning of function
// no RTS allowed here so "apply_write pulse® function inlined

P_TMRF.OCRF.BYTE.H
P_TMRF.OCRF.BYTE.L

(TWO_USEC)>>8;
(TWO_USEC) ;

// Clear compare match flag
P_TMRF_.TCSRF.BIT.CMFH = 0;

// Clear counter and start the timer F
P_TMRF.TCF.BYTE.H 0;
P _TMRF.TCF.BYTE.L 0;

// Loop until we have a compare match
while (P_TMRF.TCSRF.BIT.CMFH == 0);

// increment this pointer to get to next verify address
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for (ax=0; ax<sizeof(read datum); ax++)
uc_v_write_address++;

// read verify data
// check with the original data
if (*ul_v_read address != p_data->u[d])

{
// 1 or more bits failed to program
//
// set the reprogram required flag
m=1;

}

//Enable watchdog timer
P_WDT.TCSRW.BYTE = Ox5A;
P_WDT.TCW = 0x00;

P_WDT.TCSRW.BYTE = OxF4;

// check if we need to calculate additional programming data
if (n_prog_count < 6)

{
// calculate additional programming data
// simple ORing of the reprog and verify data
additional_prog data.u[d] = re_program data.u[d] |
*ul_v_read_address;

}

// calculate reprog data
re_program_data.u[d] = p_data->u[d] | ~(p_data->u[d] |
*ul_v_read_address);

// increment the verify read pointer
ul_v_read_address++;

//Disable watchdog timer
P_WDT.TCSRW.BYTE = OxF2;
} 7/ end of verify loop
// exit program verify mode
FLASH_PV = 0;

// check if additional programming is required
if (n_prog_count < 6)

{
// perform additional programming
//
// copy data from additional programming area to flash memory
dest_address = (unsigned char *) t_address;
for (d=0; d<FLASH_LINE_SIZE; d++)
{
*dest_address++ = additional_prog data.c[d];
}
apply_write_pulse(TEN_USEC);
by
// check if flash line has successfully been programmed
if (m==0)
{
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// program verified ok
//

// disable flash writes
FLASH_SWE = 0;

// wait tCSWE (100 us)
delay (ONE_HUNDRED_USEC);

// end of successful programming
// disable access to the flash registers
FLASH_FENR = O;
return (PROG_PASS);
}

} 7/ end of for loop (N<MAX_PROG_COUNT) at this point we have made
// MAX_PROG_COUNT programming attempts

// failed to program after MAX_PROG_COUNT attempts
// disable flash writes
FLASH_SWE = 0;

// wait tCSWE (100 us)
delay (ONE_HUNDRED_USEC);

// end of failed programming

// disable access to the flash registers
FLASH_FENR = O;

return (PROG_FAIL);

by
// Program 128 bytes functions end here
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/*
/*
/*
/*

AEAAKXAAAAKAAAXAXAAAIAAAXAAAAAAAAdddrhhdddhikx

FUNCTION apply_write_pulse

DESCRIPTION :Applies programming pulse to flash memory
INPUT :prog_pulse = 30us, 200us or 10us

OUTPUT :None

/
//

apply _write pulse functions start here

void apply write_pulse(unsigned short prog_pulse)

{

//Enable watchdog timer
P_WDT.TCSRW.BYTE = Ox5A;
P_WDT.TCW = 0x00;

P_WDT.TCSRW.BYTE = OxF4;

// enter program setup mode
FLASH_PSU = 1;

// no RTS allowed here so "apply_write pulse® function inlined

P_TMRF.OCRF.BYTE.H
P_TMRF.OCRF.BYTE.L

FIFTY_USEC>>8;
FIFTY_USEC;

// Clear compare match flag
P_TMRF.TCSRF.BIT.CMFH = 0;

// Clear counter and start the timer F
P_TMRF.TCF.BYTE.H = O;
P_TMRF.TCF.BYTE.L = O;

// Loop until we have a compare match
while (P_TMRF.TCSRF.BIT.CMFH == 0);

// start programming pulse
FLASH P = 1;
// no RTS allowed here so "apply_write pulse® function inlined

P_TMRF.OCRF.BYTE.H
P_TMRF.OCRF.BYTE.L

prog_pulse>>8;
prog_pulse;

// Clear compare match flag
P_TMRF.TCSRF.BIT.CMFH = 0;

// Clear counter and start the timer F
P_TMRF.TCF.BYTE.H = O;
P_TMRF.TCF.BYTE.L = O;

// Loop until we have a compare match
while (P_TMRF.TCSRF.BIT.CMFH == 0);

// stop programming
FLASH_P = 0;

// delay (FIVE_USEC);

RJS06B0027-0100/Rev.1.00 2004.08 Page 51 of 63



H8/300L SLP
[ ZE N ESAS SLP (UserMP)

P_TMRF.OCRF.BYTE.H
P_TMRF.OCRF.BYTE.L

FIVE_USEC>>8;
FIVE_USEC;

// Clear compare match flag
P_TMRF.TCSRF.BIT.CMFH = 0;

// Clear counter and start the timer F

//P_TMRF.TCF.WORD = O;
P_TMRF.TCF.BYTE.H = O;
P_TMRF.TCF.BYTE.L = O;

// Loop until we have a compare match
while (P_TMRF.TCSRF.BIT.CMFH == 0);

// exit program setup mode
FLASH_PSU = 0;

// wait tCPSU (5 us)
// delay (FIVE_USEC);
P_TMRF.OCRF.BYTE.H
P_TMRF.OCRF.BYTE.L

FIVE_USEC>>8;
FIVE_USEC;

// Clear compare match flag
P_TMRF.TCSRF.BIT.CMFH = 0;

// Clear counter and start the timer F

//P_TMRF.TCF.WORD = O;
P_TMRF.TCF.BYTE.H = O;
P_TMRF.TCF.BYTE.L = O;

// Loop until we have a compare match
while (P_TMRF.TCSRF.BIT.CMFH == 0);
//Disable watchdog timer
P_WDT.TCSRW.BYTE = OxF2;

by

// apply_write_pulse functions end here
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/-k
/* FUNCTION serase_block
/* DESCRIPTION :Erase flash memory block

/* INPUT :block_num = 0,1,2,3,4

/* OUTPUT :ERASE_PASS is attempt is successful

/* ERASE_FAIL is attempt fails

Y falaiaiaiaiaissisiaiaiaiaiaisaisisiaiaiaiaidaisisiaiaiaiaidaisisiaiaiaiaiaaasisiaiaiaiaiaiaaiaiaiaiaiaiaiaiaiaioioia /

// erase block functions start here
unsigned char erase block (unsigned char block num)
{

unsigned char erase, ax, X;

unsigned long attempts;

read_datum *ul_v_read;

unsigned char *uc_v_write;

//1Init Timer F start
// 16 bit timer F counter, System clock /7 4 selected
P_TMRF.TCRF.BYTE = 0x86;

//TCF cleared when TCF and OCRF match
P_TMRF.TCSRF.BIT.CCLRH = 1;

// check that block is not already erased

erase = BLANK;

for (attempts=eb_block_addr[block num]; attempts<eb_ block addr[block num +
1]; attempts++)

if ( *(unsigned char *) attempts != Oxff)
erase = NOT_BLANK;

}

if (erase == BLANK)
return ERASE_PASS;
else
{
// block needs erasing
//
// enable access to the flash registers
FLASH_FENR = 1;

// enable flash writes
FLASH SWE = 1;

// wait tSSWE (1us)
delay (ONE_USEC);

// initialise the attempts counter
// 0 as we check for less than MAX (not <= MAX)
attempts = O;

// set the correct EB bit in correct EBR register
FLASH EBR1 = 1<<block_num;

erase = 0;
while ( (attempts < MAX ERASE_ATTEMPTS) && (erase == 0) )
{

// increment the attempts counter
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attempts++;
// enter erase setup mode
FLASH_ESU = 1;

// wait tSESU (100 us)
delay (ONE_HUNDRED_USEC);

// start erasing
FLASH_E = 1;

// wait tSE (10 ms)
delay (TEN_MSEC);

// stop erasing
FLASH_E = 0;

// wait tCE (10 us)
delay (TEN_USEC);

// exit erase setup mode
FLASH_ESU = 0;

// wait tCESU (10 us)
delay (TEN_USEC);

// enter erase verify mode
FLASH_EV = 1;

// wait tSEV (20 us)
delay (TWENTY_USEC);

// verify flash has been erased

// setup the pointers for reading and writing the flash
ul_v _read = (read_datum *) eb block addr [block num];
uc_v_write = (unsigned char *) eb_block _addr [block num];

erase = 1;
while ( (erase == 1) && ( ul_v_read < (read_datum *) eb_block_addr
[block_num + 17 ) )
{
// this loop will exit either when one word is not erased (“erase”
// becomes 0)
// or all addresses have been read as erased ("erase” stays as 1)
// if "erase” stays as 1 the outer while loop will exit as the
// block has been erased
//
// dummy write
*uc_v_write = Oxff;

// see note at beginning of function

// no RTS allowed here so "apply_write pulse®” function inlined
P_TMRF_.OCRF.BYTE.H = TWO_USEC>>8;

P_TMRF_OCRF.BYTE.L = TWO_USEC;

// Clear compare match flag
P_TMRF.TCSRF.BIT.CMFH = 0;
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// Clear counter and start the timer F
P_TMRF.TCF.BYTE.H =

= 0;
P_TMRF.TCF.BYTE.L = O;

// Loop until we have a compare match
while (P_TMRF.TCSRF.BIT.CMFH == 0);

if (*ul_v_read '= BLANK_VALUE)

{
// this word is not erased yet
erase = 0;

}

else

{
// advance to the next byte write address
for (ax=0; ax<sizeof(read datum); ax++)

uc_v_write++;

// advance to the next verify read address
ul_v_read++;

}

}

// exit erase verify mode
FLASH_EV = 0;

// wait tCEV (4 us)
delay (FOUR_USEC);
} 7/ end of outer while loop

// end either of erase attempts or block has been erased ok
//

// disable flash writes

FLASH_SWE = 0;

// wait tCSWE (100 us)
delay (ONE_HUNDRED_USEC);

// check if block has been erased ok
if (erase == 1)
{
// successfully erased
// disable access to the flash registers
FLASH_FENR = O;
return ERASE_PASS;
}

else
{
// failed to erase this block
// disable access to the flash registers
FLASH_FENR = O;
return ERASE_FAIL;
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3
//

}

erase block functions end here

/
/-k
/-k
/-k
/-k
/-k

AAAKXIAAAIAAAXAAAXAKAAAXAAAXAAAAAAAXAAAAhAddddhikx

FUNCTION zdelay

DESCRIPTION :Timer F delay function
INPUT :d = time iIn us

OUTPUT :None

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

//

delay functions start here

void delay (unsigned short d)

{

3
//

// load compare match value into the output compare register

P_TMRF.OCRF.BYTE.H
P_TMRF.OCRF.BYTE.L

d>>8;
d;

// Clear compare match flag
P_TMRF.TCSRF.BIT.CMFH = 0;

// Clear counter and start the timer F
P_TMRF.TCF.BYTE.H 0;
P _TMRF.TCF.BYTE.L 0;

// Loop until we have a compare match
while (P_TMRF.TCSRF.BIT.CMFH == 0);

P_TMRF.TCSRF.BIT.CMFH = O;

delay functions start here

#pragma section
//end of kernel section
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9.3.2 ROM RAM
ROMtoRAM.c ROM RAM

ROM RAM
ROM
RAM
Progrm
0x0400—> ;
Section XF780
Pkernel_RAM
Pkenel Section
Ckernel_const
<—0XFF80

32

Type of autput file : ISt_l,lpe wia abzolute j

Drata record header : INone j IN-:-ne j

Debug information : IIn autput load module ﬂ

Ram | Ram | Add

D R

Flemel PlemelRak I mdifi.. |
Hemaove |

Options Link/Library :

noprelink ram D=F Pkemel=PkemelRakM nomeszage list
"$CONFIGDIRNEPROJECTHAME . map" show

zymbol reference nooptimize start

-

Lo

33 ROM RAM
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#pragma asm
.SECTION PkernelRAM,CODE,ALIGN=2

.SECTION Pkernel,CODE,ALIGN=2
.SECTION Ckernel_const,DATA,ALIGN=2

;Start Address of Section ROMCODE - kernel
__PkernelBegin .DATA.W (STARTOF Pkernel)

;End Address of Section ROMCODE - kernel
__PkernelEnd .DATA.W (STARTOF Pkernel) + (SIZEOF Pkernel)

;Start Address of Section RAMCODE - kernel
__Pkernel _RAMBegin .DATA.W (STARTOF PkernelRAM)

.EXPORT __ PkernelBegin

.EXPORT __ PkernelEnd

.EXPORT __ Pkernel RAMBegin
#pragma endasm
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0000000000000 0000000000000000000O0OptionsdOO0OO Renesas H8
Tiny/SLP Toolchain 0 Assembly source code (*.src)d 000000000

H8 Tiny/SLP Toolchain 1 21 x

Configuration : CiC++ l Toolchain Dption I
IDebug | Cotegony: [T |
= 14::'-51 Al Loaded Projects

P
Inssemhly source code [* sn:]

= user_mode_dsmo
~—'j C source file

=l

3 :;:t i Secl Template
g.c ection : e
= alalic o
- [E] resetprg.c | Program section [P) =| I g _]
5] user_mode_den Staore sting datain
] kemel.c IP |I:nml section 'l

E 4 L m Mul/Div operation specification |
----- ] Default Dptions

F (3 C++ source file |Basud on ANSl[Guarantes 1Bbit as & result of 16k Eb&:j

[+ __l C/C++ > Agsembly Olutput deectory ©

-] Assembly source file Iﬁ-lewE_ﬁEﬂE#ﬂ’UED\um_mude_dam Modify . |

# (] Linkage symbeol file

Options C/C++

-cpu=slp -code=asmeode ﬂ
-object="${CONFIGDIR "$(FILELEAF) src -debug -nolist

4| | »] -speed=register, switch,shift struct expression Joop=2.inline= + |

oK, Cancel |

034 ROMtoRAM.c OODOOODOO
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10.
PC SLPMCU
PC
Application
Software
- PC Tx
Flash b i
GUI 2 S |< serjal
PC Rx Mlonitpringl
- PCTxnot
Serial < connected
<
Watcher < PCRx
PC Tx not
>
Serial ) connected
Watcher >~ PCRX
USB to seria
Convertor
35
PC 3
1. SLP GUI
2. PC
3. PC
“ SerialWatcher.exe COM 16
ASCII 8 COM
% Serial Watcher {COM1 closed) -0l =]
File Port Display Help
—Paort rumber Data widt— —Farty— Hard. handzhak] —Enable———
gk ?: Egm; F EE:EE v Maone {* Mone [T DIE
Copy  coM3 || 7his ¢ Odd ¢ RTS/CTS I RTS
- C coma || 8bis
Clear rf: COMS ~Stap bit " Even ~Soft. handshak— Speed:
: COME 5 " Mark &+ Mane 38400 -
 COM? F 1 | =l
C COME | | ¢~ 5 (" Space | | £ HanMoff
Data recerved:
| =4
36 Windows 2.04
URL
http://www.pcremotecontrol.comv/serialwatcher.zip .
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11.

TCL
1. http://www.activestate.com/Products/ActiveTcl/
2. http://freewrap.sourceforge.net/

1. F-ZTAT™ Microcomputer On-Board Programming (Application Note ref. no: ADE-502-042, http://renesas.com,)

2. F-ZTAT™ Microcomputer Single Power Supply F-ZTAT™ On-Board Programming, (Application Note ref. no:
ADE-502-055, http://renesas.com)
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