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10.

11.

12.

Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonabl e care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errorsin or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’ s quality grade, as
indicated below. Y ou must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repesaters; nuclear reactor control systems; medical equipment or
systemsfor life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software aloneis very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with al applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note1) “RenesasElectronics’ asused in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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5 &X%fliz

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

/* T H 4 F5% : M16C/Tiny M JH1iiH] */
’* ¢ NI AT 1/0 15 LED W) S i 1) */
/* MCU = : M30290FCTHP */
/* C fmikas : NC30WA, hitA 5.40 */
/> A4 : ClockSS.c */
/* DhREfA o S LED FEF 2 FP Bonlfg */
/> JEA : 1.0 ny
/= */
/* Copyright (C) 2007 Renesas Technology Corp. */
/* All right reserved. */

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

/****************************************************************/
/* A5 S */
/****************************************************************/
#include "'sfr29.h" /* SFREX */
#include "fontlib.h" /> FEXH xS

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

/> & K */

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

unsigned char system mode; /* R TR */
#define MODE_IDLE 0x00  /* ZWHIL */
#define MODE_DISPLAY 0x01  /* ozt */
#define BLOCKS 2 /> W EOREYEL */
#define LINES 16 7> WoRFHREAT (D) E </
#define CHARACTERS 6 /* THRIREREANE >/

#define BUFREFRESH COUNTER 128 /* BORGATHEF AR >/
/* = n > (ArEfEE) */

#define MODECHANGE_COUNTER 64 /7 At T I ) TR */
/* = n * (BUFREFRESH_COUNTER) */

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

/* BRI 27 */
V Aslaiaiaisasiaisisiaiaiaiaaisisiaiaiaiaiadsisiaiaiaiaiaasisisiaiaiaiaiasisisiaiaiaiaiaiaasisiaiaiaiaiaiaasiaiaiaiaialiaie
void Init_main(void);
void ini_ledarray(unsigned int near * buf);
void refresh_buffer(unsigned int near * buf, unsigned char set);
void output_blocks(unsigned int near * buf);
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void output_word(unsigned int word data);
void output_byte(unsigned char byte data);

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

/x o EXARARE */

/****************************************************************/
unsigned int syn_display = 0; /7 544 RS */
unsigned int syn_modechange = 0; /* SEORGAFERRNL */

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

2R : main

Ditie T B

WMAZHE &

IR A .

i H t_main(void)

ini
ini_ledarray(unsigned int near *)

output blocks(unsigned int near *)
refresh_buffer(unsigned int near *,unsigned char)

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

void main(void)

{
unsigned int buffer[BLOCKS][LINES] = {}; /> ESLRIRGAE </
unsigned char display mode = 1; 7> EXWIRE */
init_mainQ; /> WIGALE L =/

ini_ledarray((unsigned int near *)buffer); /* ¥4tk LED [541) */

system_mode = MODE_IDLE; /* VARG TAER S CBRRER) >/
tals = 1; /* JAB eI AC TR </
asm("'fset 1'"); /* RVFFE >/

while(1) {

/* BHRG TR */
switch(system _mode) {

* SR </
case MODE_IDLE:
break;

/> BoREE </
case MODE_DISPLAY:
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output_blocks((unsigned int near *)buffer); /* ATHH </

7 T R~/
if(syn_display >= BUFREFRESH_COUNTER) {

syn_display = 0;
syn_modechange++;

/> O RIRGAT </
refresh_buffer((unsigned int near *)buffer, display_mode);

/% FEHPEE G EE R E R AR */
if(syn_modechange >= MODECHANGE_ COUNTER) {

syn_modechange = 0;

/* SBORNESEALL >/
refresh_buffer((unsigned int near *)buffer, 0);

/* B RN, FF R R BRI R </
display_mode++;
if(display_mode > 6) {

display_mode = 1;

}
}
system _mode = MODE_IDLE; /* W ARG T A A N>/
break;
default:
break;
3
3
3
/*****************************************************************
i o init_main
Ditie 1 Wlihi MCuU
WMAZE
RMEME - B
W H 7k

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

void init _main(void)
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AVFE cm0,cml, cm2 S5 4588 */
IR 45 LA 25 17 2% */
VIR G s Zifras 1 </
XIN - XOUT BKzhfie ) M */
VIR G i P fra 0 %/
XCIN - XCOUT UKzhfe ) b */

215 cmO,cml, cm2 S5 /788 */
FoVF'E pacr S5 7o */
80 IR A */
2% \1'5 pacr S5 A7 0% */

Timer AO HixZ717de

*/

SE I IR, TH AR £8, AN bk ok, MR Zhae >/

WHE Timer A0 UL 1.22 kHz 1%
WE Timer A0 LIS

BE UARTO A B[R0 84T 1/0 Bi */

WE RS2

WE T WE S5

WEAHER (IMHz @20MHz 1)
FOVFRIE

i UARTO A 3% R W id =R A7

*/
*/
*/
*/
*/

*/
*/

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

{
/* WHE RGBT A </
prcr = 0x01; /*
cm2 = 0x00; /=
cml = 0x20; /=
/*
cmO = 0x08; /=
/*
prcr = 0x00; /*
prcr = 0x04; /*
pacr = 0x03; /*
prcr = 0x00; /*
/* W Timar AO =< (Fas */
taOmr = 0x40; /=
/*
ta0 = 2048 - 1; /*
talic = 0Ox01; /=
/* BE UARTO ML frge >/
uOmr = 0x01; /=
uOcO = 0x10; /=
ucon = 0x00; /=
uObrg = 10-1; /*
uOcl = 0x01; /=
sOtic = 0x00; /=
3
ZFR : ini_ledarray
e 1 WIUAAL LED BEAIAH ST RE
MINSH - buf B RNtk
RIEME - &G
W H W

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

void ini_ledarray(unsigned int near * buf)

{

unsigned char i
unsigned char j

/* TUE BIRGEAT CEHNRFHSFETHT BLOCKS AN E4F) */

for(i = 0; i<BLOCKS; i++) {

for(J = 0; J<LINES; j++) {
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*(buf + i * LINES + j) = font[il[il;

p6 = 0x01; /> TE p6_0 5IAME A 1 GERRSRSN A ZALT 1D */
/* TUE p6_2 SIME ) O GERZRIKENE Al Bife 5D - */

pd6 0 = 1; /* W p6_0 SIS */
pd6 2 = 1; /* WHE p6_2 SIS */
p6_0 = O; 7* PRI R AR xS
p6_ 0 = 1; /7> CREREAHZBO */
3
/*****************************************************************
i : refresh_buffer
Ditie T WR R RGEAE

HINSH - buf WoRZEAEN bk
: set THI®E
T BoRNAEEN
D AR
D OIRAER
D OIREH
: BhA& R (UM LED BEA)D
D BT (UL LED FE51)D
T HASRE

o 0o W NP O

RbME - %
W H "

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

void refresh_buffer(unsigned int near * buf, unsigned char set)
{
static unsigned char character_scale = 0; /> BHNZE >/
static unsigned char shift_scale = 0; /> BHNZE </
unsigned char i;
unsigned char j;

/* BRI */
switch(set) {

/> WoRNEEN >/
case O:

/> V)25 >/
character_scale = 0;
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shift_scale = 0;

/> ETRIRGAE </
for(i = 0; i<BLOCKS; i++) {
for(J = 0; J<LINES; j++) {
*(buf + 1 * LINES + j) = 0x00;

}

break;

/* HERREEL </
case 1:

for(i = 0; I<BLOCKS; i++) {
for(J = 0; J<LINES; j++) {
*(buf + 1 * LINES + j) = font[illj]:;

}

break;

/* BRI */
case 2:

for(i = 0; iI<BLOCKS; i++) {
for(J = 0; J<LINES; j++) {
*(buf + 1 * LINES + j) = (font[(character_scale+i)%CHARACTERS][J]
<<shift_scale)
| (Font[(character_scale+i+1)%CHARACTERS] [J1]
>>(16-shift_scale));

}

break;

/* AR */
case 3:

for(i = 0; i<BLOCKS; i++) {
for(J = 0; J<LINES; j++) {
*(buf + 1 * LINES + j) =
(font[(character_scale+BLOCKS-i1-1)%CHARACTERS][J1
>>shift_scale)
| (Font[ (character_scale+BLOCKS-1)%CHARACTERS][J1
<<(16-shift_scale));
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}

break;

/* A% EBRLL */
case 4:

for(J = 0; J<(LINES-shift_scale); j++) {
*(buf + O * LINES + j) =
(font[(character_scale)%CHARACTERS][J+shift_scale]);

for(J = 0; j<shift_scale; j++) {
*(buf + 0 * LINES + j + (LINES - shift_scale)) =
(font[(character_scale+1)%CHARACTERS][J 1)
}

break;

/* AT */
case 5:

for(J = 0; j<(shift_scale); j++) {
*(buf + 1 * LINES + j) =
(font[(character_scale+1)%CHARACTERS][J+(LINES - shift_scale)]);

for(J = 0; J<(LINES-shift_scale); j++) {
*(buf + 1 * LINES + j + shift_scale) =
(font[(character_scale)%CHARACTERS][JD):
}

break;

/* S RO */

case 6:
for(i = 0; i<BLOCKS; i++) {
for(J = 0; J<LINES; j++) {
*(buf + 1 * LINES + j) = ~Ffont[i]1[i]:

break;

default:
break;
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/* BHRHSE (LN, RUICRELAD  */
shift_scale++;

if(shift_scale >= LINES) {

shift_scale = 0;
character_scale++;

if(character_scale >= CHARACTERS) {

character_scale = 0;

}
}

}
/*****************************************************************

ZFR : output_blocks

e DR RORGEATI N A 2 LED BEBIEKS) I

WMANZH 0 buf BRI HubE

RMEME G

I H : output_word(unsigned int)

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

void output_blocks(unsigned int near * buf)

{
unsigned char line_index;
unsigned char i;
/% WA R S 1S 4 RN R S~/
line_index = (syn_display - 1) & OxOF;
p6_2 = 0; /> PRI AR BEES
p6 2 = 1; /7> (CEFAEAED */
/* WG AE R >/
for(i = BLOCKS; i>0; i--) {
output word(*(buf + (i-1) * LINES + line_index));
}
/> ATERIEE R </
output word((0x0001<<(LINES-1-line_index)));
}

/*****************************************************************
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ZFR : output_word

D T KA word (1A A H 21 LED FEZIEK S
MWANZ% - word _data —> word ¥({4

RMEME G

I H : output_byte(unsigned char)

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

void output _word(unsigned int word data)

{
output_byte((unsigned char)(word_data)); /> Wik 8 A1 */
output_byte((unsigned char)(word_data >> 8)); /* #ti= 8147 */
}
/*****************************************************************
EX 1 output_byte
ke D B byte A A 21 LED 519K B5 T
MIANZH - byte data —> byte ¥l
REME G
W kG

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

void output_byte(unsigned char byte data)

{
uOtb = byte data; /* |1 UART KX ies 5 N EdE */
/* i) UARTO A& IEFRIWris kAL, NS N */
while (ir_sOtic == 0) {
T
ir_soOtic = 0O; /* i UARTO 232 I idh sk A7 */
3
/*****************************************************************
ZFR : timerAO_int
e o TimerAO W7 AbBE pR %1
WA &
RIEME - G
P H -

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

#pragma INTERRUPT timerAO_int
void timerAO_int(void) {

system_mode = MODE_DISPLAY; /> W RS TAERAON BoRpst */
syn_display++; /* WORFDLAE Tikkg >/
3
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/****************************************************************/

/7~ THAK : M16C/Tiny % F i1 */
/* T IEREZE B AT 170 75 LED FEA s b i N */
/* MCU %4 = : M30290FCTHP */
/* C gni¥as : NC30WA, fRA 5.40 */
/* At : fontlib.h */
/* Disefai N T BORTE */
/* JRA 1.0 */
/* */
/* Copyright (C) 2007 Renesas Technology Corp. */
/* All right reserved. */

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

/* E X WoRT P font </
unsigned int font[][16] = {

/* 0 L */
{ 0x0020, 0x¥924, 0x2124, 0x2124, 0x21fc, 0x2000, Oxfbfe, 0x2040,
0x23fe, 0x2252, 0x2ab52, 0x3252, 0xc252, 0x0252, 0x024a, 0x0204 3}

/51 B
{ 0x0440, 0x0440, Oxfffe, 0x0440, 0x0440, 0x7820, Ox4bfe, 0x5088,
0x6050, Ox53fe, Ox4a00, 0x6a00, 0x5200, Ox4400, 0x4400, Ox4800 1},

/* 2 Et*/
{ 0x0608, 0x7888, 0x0848, 0x0848, Oxfe08, 0x1888, 0x1lc48, 0x2a48,
0x280e, 0x4878, 0x8b88, 0x0808, 0x0808, 0x0808, 0x0808, 0x0808 3},

/* 3 o/
{ 0x1020, 0x1020, 0x1020, Oxfdfe, 0x1020, 0x1420, O0x19fc, 0x3108,
0xd088, 0x1090, 0x1060, 0x1060, 0x1090, 0x110e, 0x5604, 0x2000 7},

/* 4 FH*/
{ o,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 3},

/*5 ZFH*/
{ o,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 3},
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6. SEIHE
Bt
M16C/29 #EtELET-Ht
M16C/28 FHffFF- Mt
M16C/26A 1 (M16C/26A, M16C/26B, M16C/26T) fifi {4 T
M66310P/FP s i F- it
(BB AS T M T 5% FH 99 0L _F I Ps)

BARME RIBATE B
(BB s M E o R M T IAS)

NEERFFIGEO
i R 2 A 32 00
http://www.cn.renesas.com
LAt

http://www.renesas.com/inquiry

support.china@renesas.com
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Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and
more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corp. product best suited to the customer's application; they do not convey any license
under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or
a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or
circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising
from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means,
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or
system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when
considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in
whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.
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FBEREE—HITHRERIT

1. BABFRERNRESFSAFRREMA RN, ERFSAFRtrREWiE. +SIKMEE
ARESBASHE. AREMURMSAHRE. ARERITH, BRI2EEZ LM, KASEMNUITR
Wit FAIES MR R e E BB F R 2RI,

AT HAARZEREEED

1. AEREATILRFREARIEFRESENHFRIRISEER, FHIULETHFERESEE=E
Fi A B IR = AN L BRI RO AT .

2. W FRFERAAERENCENRiE. B, &k, BF. EXUREENABKRFFm3EARESR
EWNE=ZFWRNNRIL, HFERHIARERE.

3. AEMETEE iR, B, k. BF. EEURETCHEERHAREZERLITHIER, BFX
HERHEHERRE, AERHCENERTETE, BABTEM. EMXAERFTICHEE MR,
1Bk B RS E SN IR ERH R A HERIARTER.

AERFFICRRE R A e FERATERDENRIEIR. AXLEERMIIERNRE. REDEANELE
WK, EFERHEARRIERE.

EHiEE LT ZEHARNIERFRAGHER, SERFRHLESEML.

(http: //www.renesas.com)

4. EFERAREHNEEBIHELHEE. B, *k. BEFUREEIZEEEN, EREMEBXERN~
mERERBFIEE, SUEABNREHMBESHITIEN . ATFAERMICRBES Ml
ME. RELEHEFELEREK, HIEFRHIRRIEBERT.

5. mMFERHT R E SAFRA R AE AT EMAGHEXHIMNE MEANREIE REMIZITAHER =M.
ETEAERENERNTRATEN. XBEW. EfFf. MEFEA. FEFEEH. BERPYRH
WEDERREFHRAERN, B5HFRHISEERNREEREHERA.

6. REWHFEREMNPEIF, FEHONEEH LMAEFBL,ERIAES.

7. MRAFRFTCHMR R ERAASZ AAL OEERE, LMESE BABFTEE XA
EFgEEO, FERMEEOZHERMERUIIMIESRK.

ZbER AR (3F) BMitERNHOFEEFEMMEMES. HAxEFEO.

8. MRFETHRARRMCHNEEHE~mIFA, BERFRHIEKAR.
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