C ™ BARET B RL78 ~A = > (CC-RL JiR)

3

—_

W W W W O W W W W W W W W k= W W W W W W N W W w w

(€)2010-2012,2017 T&Ex—5HH 2 KA

IN—R7RCEFE (A a UERAERY)
CG RIZ~A 2 O RH

.11 main ZIV B~ A a L BROH) &
L2 7T R RZEM

L1030 B%L - BEOBLE & AUEH1-

.4 AT ar e A b

R— MMREDIA

.2.1 LED Bk & F—tH
.2.2 R— MHGEIZEE

F—AJ

Bl Fy R U TERE
:3.2 F—AJIRT A3 (KEY. c)
3.3 F—a3— NAEHRNT A% (FEP. ) #E3

LCD fil1#)

1 LCD DVt MMiEbR
2 Hilffla~y RORRT —F DOEZ AR

3 AT —HARKRT — X D irIr

4 o~ RO

5 RaoT—H

6 AR DR

7 LCD RZ A3 (LCD. c) H&k

8 71 bk« RZ7A,% (FONT.c) ML
EMRIZRMER (A H—r L« A~ LEI)AR)

oA A R s A A

b1 H A <
5.2 A UHE—=INL s H A< LTOMH
5.3 HIV AL ALER
5.4 JERMI RZ AN (BTIMER. ¢) #E&K
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(o))

A w7 iliE CHE L 7))
6.1 Y UTI e AT 4 DEZE
6.2 DR
6.3 T O E R
6.4 FREE MK
6.5 AmT ¢ ifil#E K7 A N (BEEP. ¢) L
LED >t (PWM Hl)4E0)
101 D S Ol iE
7.2 PW T DR
7.3 LEDFRYE RZ A% (PWM. c) HERR
IREHIE (A/D A #1)
8.1 L IE B
8.2 AN A/D = —H O 51
8.3 REEMIE RZ 4% (AD.c) MR
Reattne (RTC)
L0901 EERFOFR EEE
.9.2 RTC OffV I
9.3 HREE LK
3.9.4 RTC RZA /3 (RTC.c) MR
.10 XY 3 COM AR — R ke (UART i81%)
3.10.1 7% = LA oD U
3.10.2 /XY oy L omEEp
3.10.3 UART GERHiT U TV - £ X2 T 2 —R) OV
3.10.4 UART i#{5 R A /N (UART.c) #&i
1 FRANERELE (L A R RETETE)
3.11.1  JRANERIE(E DB
3.11.2 BE7+—~v b
3.11.3 7LV AEBRHIE D J7 ik
3.11.4 JRAMRIEE K748 (IR.¢) R

W W W © W W W o W W W NN W W W w w
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3% N—R2CE#
ZOETHCEHFB TN NV T 2BRET 2 HECOVTHALET,

3.1 ChbRI~A a0
FPIE~A 2D TENI ADTDIT, ~A 22 DI IR A BV ARSE (7
—XT 47 F¥) ERHLET,

3.1.1 main ZR V& ~vA ar2EDH) X

INFETIE main BT EIEL TWA LI ENTEE LR, EBEIIK 3—1 0 k9
WEESERTa /T A0 ELET, EZ B> THEAHAL £,

X 3—1 kD7 ua T Lk

Gﬁ‘iﬁ&“l (V& ]\D N R R

v hdvinit B (EH 7 0E] BTINER_INT B (e H2t)
HEWWIZA T 3y « N4
PG LA B AL B DR E > 10ms (0. 018) Zkic

To < R— N (AH5EF) EEIL, F—=ATRTAN,

c10ms ¥ A ~ALH(
BTIMER_INT Bg%0) @ <

LCD, FONT, KEY,
-» UART, BEEP, IR,

DO | LoD ro a4 sEmamoT
AR—NT w7 ! ?
L—F2 ;
A | drvinit BB CEERED | | [T A EER]
BT O LB L Om — 7 E

VIR D T- OFEE (2 #Z
w7 e UT) BRE

[SEUR AT AD, RTC
v - LCDOWME L
N Ry =7 YR E 7 H#HE T A ROFHUE

77 2 (hdwinit BE%%) o
ROV L

______________________________________

WAV ZEE DI

!

int main() { [ A — B HEft] [HefR ]

f

RIANRNYMRET 2 7 Z
2 (drvinit B8%%) OREOR
L

int printf(. .) {’/)'int putchar(..)

pu%char(..); 'd int putc(..)

printf(..);///
T : AN

i } ’int getchar(..)
ma i nBAEOFFOEL i :
¢ gets(..); int gets(..) i(/ int getc(..)
> HE[R L — : :
7 W getchar(..); FILE *fopen(..)

i retufn 0; :
| } \*\} time_t time(..)

______________________________________

a
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(1) EIEEA

~A A NERE AN T, —EIIERELTLEWET, @URGHNG T
077 AERIESE D720 _)?ybﬁﬁ%lﬁ?éﬁgﬂ%ﬂi?o

727201, RL78 X POR (NNU— - F v - Uty k) EMEND Yy FMEIKEZNE L TWH
HOT, BEIFEREZ AN T THEMEL G L 7,

QAT a - S ROFIAI
RL78 {ZIXAEY RIZ TAT gy - A b EMHENDEED SV, Vi FEEICZ
Ol % BEIICEAIRY, —E o — R 7THEE2 BEIMICE LT ET,
BMNT3.1.4 AT ar - AL RERTIEE,

BAF—=R T T« —F

~ A aANFTV Y ME (FT g s NS MEEARIARE) ITAEY EORFEDOT KA
MHT 7T ADETERBLET, RLT8 DA, AEVO0FEM (VY b X7 X
AT RLR) IZEPNTNDT RLUANLFIETERBLET,

—HIZIE, 22 b —R T r ST AxENRIRR D EH AN, CSt for CC Tt main
AT 72O DEED A Z— T v 7« L—F U RSN TN T, "—Ro=7
RIFRLUAMIBA D T 77 A ENRS THLRVWEIICR>TVET,

WD AL — T v 7« —F 0%, CS+ for CC TF Y =7 baEERT DI HEIRY
iZ7ayxc 7 b NS IET,

N R ZTIRAE LI ERIC W TIE, AZ— T v 7« b—F 5 hdwinit B
ERFOHT L5127 ->THEY, =—%) hdwinit B2 EL Z &2 £9,

RZA RN« Xy NTIERTANYIULT 0 7T L2 A2 — T v 7B T 72O
HADAY — T 7 « )b—F > (RESET.asm) Z[FHMHL CWET,

B, EEORL— R NT v T —F i, K3-1LITRTERY [FEEOHIL
DASTWETN, K743 F» hTiX RESET. asm TiE72< hdwinit B3 Ti7- T
WET,

4) ~— R =7 #ERE (hdwinit B%0

main BMOFTHN— Ry ZTHPMRELTHZ & BAMRETT N, I &> bME
DIRDHX BNEETHE L TR ETLWVRENZ VO T, hdwinit B#EFE FRRNTL
r9,

RL78 (XU & v MNEZOHKRETIE, BIRRENA T v a v - A b THRIE L7 AR
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(1~32MHz), A— b (A1) OZLBATPREE, ZOfMoIF e A EDWNEREIE
k7o TET,

ENERE (ZH) T 50IMBEE ORI S K0 £37, EFRMLO hdwinit BEEL
TlE, ROREEIT>THET,

- B)EREE A 20MHz (AMEFEHR) ICEHE L E7,

» LCD R0 — 2D AEBIEIE &2 HIH 5 72 DI R — b O A S eI 2 3% E L £9,

SEAOEHFEIROYHI LI LR K v 7 SO (R % v 7 EEENEH) %
TOET,

(B) K7 A "\ WHIELE (drvinit BIER)

KFE R T A ROPHHREZITVET, hdwinit B C SELEOPYHLATICFFOH &
BOWIK L, ARBEEIIOHUEZICPFOH S E T, —IZIE main B OB THIHNE L
FTH, KXy FTIERTANEHZRRL BTN E S LTWD7Z®), main B
BOEFTCHIZFFOH LTV ET,

F= 20U DONFITRD &Y TT,

< OS(EN V=740 = vATH) DRIV & 72 5 B # A ~ OYIHLEIE 2 RO L £ 9

< LOD BV 2 — Wb~ RE - THERARAMREE LET,

- RTC (W§it) o®EMEZBEMH L E£7,

(6) = D N— R o7 = 7 KT

BTIMER_INT BAEI/ XY 2 TE 9 & OSITHE T L85 T, RKERATRL L, ZDH
i main BAEL & AT L COMSZICEMEL £, M<K /D L, 0.01 B2 L IZ main BfAEH
WrLC, BTIMER_INT B33k o2 b E - main BEKICERE D LW @& 2 LE T,
BTIMER_INT B TIIF— AT) KT A, LCD FoR KT A N\ EOEMBYRMEOH L &21T
STUWET,

F— AN RKTANZL, EOF—DHENTWEIHBILEZY, XFa— F~OEHEIT
WET,

LCD R BT A ANFEFYITIE printf BAEN O LOD ~DORRERD & 5 T L IO
FEWOTETR, REFETIIF—100ORRENRE, printf O ORFRERNB T L TE
RBEND DERE T2, EWIFFOH L O C LCD Rnfili#l 21T > TWET,

(T)main BE%k
MO NAREH =Y s T a ST AL FT, ERIIT 0T LAET NNy H TR
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LTty FLTHD L, main FEOBRYOITICA— I ADBRET (F740 FOT A
> HEEDGE)

DFEVALX—FT v« —F R hdwinit BT R 272 < T, AYIZ main Bk 5 8
oD XA ET,

B)VIEHET 47TV Bk
SEOBMETIINANARTA T T VBN IRE > TWET, NV a JDCar o
7 ThNIE, TNONRETEETRIESNA TS TL L I,
<A AV DFHEIFIL—YFBREDLNN— RV T RELELROT, —HRESh Thien
5720, "= FRUZTIChbE TELLRTIIRLRWEENH Y 7,
EFRMLON, putchar, getchar [TFEEXMZ Z1To72H DT, ZOMITHHIIE-T2H
DTH,

3.1.2 7 FLRZER

—fEMIC~ A 7 uar he—F2%, TR T LEKNT D RO LB AKMNT 5 RAM
BLOSHEEDEENNBE SN TOET, ZABIERE 1| A FEAZTT R (G )
BIRONTEY, v 2O L > CTH—F 38O T FLAZEROFICEE S
£7,

RL78 (X, 20 B ~ (=IM /34 =1, 048,576 /3o R) DH—7 FL A%/ &> T\,
Z OHIZ ROM, RAM, JEEERE (SFR) AELE SN TWET (K 3—2 &),

(DROM & :
Ta T ARER KA HRE T, RLT8 IX7 T v = ROM LR A E X% FlHE
HATHEERLTWET, O FBHNLLREEINTWET,

(QRAM 7E -
ZH (HHIZEAZZE CTX 288 2N 2T, ERE2U5 ENENEZET,
0xFFFO0 2&Ht L 0 FNCHEE S CunET,

(3SFR 7 -
Wi/ N— R = 7SS AT S 288 T3, CCRL TIX, v/ 7 LD T
#tinclude “iodefine.h”

LEL, v =27 MIRBM LTI VIR ZLEZEBEAL L L THRAE T, 1EY fDT T
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TITHEHOLFINR SN DOLSMI. LU RAE4L bit.no By MifE O cEXFT,
ZZTE Yy MLEIX 0~T7 DT TT,

@ 7 —fHK

ROM FEIUZAEN L 72 EB DO — NGB SN TH A 28 TT,

ZAUIE RL78 3 O T8KOR #5AH DRERET, 64K /XA kDT — X ZE[H N T ROM/RAM & 5 DT
— B & T 7R AT LD DHFIATT,

OF —HF « 75 v 2 R
RL78 THI7ZIZAT T Nz & 7= 58 T,

3—2 T FLARZER (F9A XTimfd{keF)

SFREW (1) 1
FFFOO~ H %
FFEEO~ | LA Z = R0
FFE20~ __saddr 4%
A H 7 (HEVAEED)
near 254§
R AMHEE
FEFO0~ /ﬁE j
__near const B R 2 A& 1
Fo000~ |~ 7 TR !
F1000~ |7 —4 + 77 v =« fHlg
S F R (52)
FO000~
R O M#EEk _ far B8/ %
ioo000~1______
A
__near %%
| near const ekt |
og200~4{ "y ]
00000~ L 4 v
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3.1.3 Bk - BHORE L RUEHT

ST, RLT8IF 16 EY b« vA 2 TEI0b, 7 RUAEEIT 16 By N TIT O ORE
f)TY, £ Z T, CC-RL T, 16 £y b THAET 5 _near i E, 20 By F THAET 5 __far
FEBZ AT, BB D EFEDIRIC__near, _ far OREMiF 2T TRBITEX 5 X 912
LTWET (R3—-13H),

- __near P9%L : 0~OxFFFF (Zl2iE S E T,

+ __near 224§ : 0xF0000 LA BIZHELE &4, FAL16 B> hDT RLATHEIEL £,

- _far BABU/ZES 20 R - T RLATEIELE T,

72120, WHWBLESITRUEMF 2T 5 DILiriE 72D T
“EINR V=D TaNRT 47 o ar e FTrar” - AE) 2T —
RAEY ~ETN” ODLZATT 74V MEMIAZRIRTE D L HITR>TWET,

« ZAE—/L B, AL ©_ near

s 2T 47 A BEIT far, Z%UI__near

T 74V MERIZER T 5551, __near, _ far ZfHT£7,

FHHIEEON, NENEL LR2WERIT const Effiz AT 5 Z L2k v, ROMfEkIC
BliEd 5 2 ENHkET, __near const BHOLE, FIRIT OxFEFF LU D ROM fEIR I Bl &
SAVET DY, 0xf2000 LA RO I T —fEIICELE SN TWD KO IZH R £,

72721 ROM 6 DF —Z Ze M LI IE RAM & 0 IBVWO T, EsAEE N LB A 13E
B ThHhoTHRMEBOEEIZLET,

BHE D R CRCHEE D FOE T saddr iz T2 Z Lk D, K0ERORN
BEEAT O Z LR ET,

F3—1 B RREMT

RUEHTF | N

__near BI% % OxFEff LL T, %% 0x£f0000 DL EICHELE, RA X DY A X132 31 b,

far BE%L, AR a2 SIICEERTEE, A X DO A XL 4314 b,
72720, 1 O0OEEIL 64K /N1 RO, WA U2 EEAHER (++, —) LTH
64K /XA P OBEREB X Hivieun,

const NEDEEHRZ VAR ZEST 5, FREEZ RIMIZELET 258 IV 5,

_saddr | FEHBEENEWVEBOEZEIZOT S EAEY « Yo ARELTH 2 Sk H ok 25
BMNEN, T2 LERY ATEEZR A X3 192 /34 R LA & FEFIT/NE W,
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3.1.4 FFvav -4}

RL78 13V v MEZICHBEIMICA T Y g v« A FEHAR-S TREEZITWVET,
FTa v e A FNTRIETE DB, ROBY T,
TRy T ORE

cOF YT Ry e HATDOEE

- NIBFEHRRIE, LVD (BJEMREIR) O E

)TNy ZIZET % E

TNy JOFFR L EZRELET, Ta s T ARBTIEATHFAICRELET, T
Ny TNFET LTEREO T 0 77 LN RTH5EICEEICLET, v a3 icE N
70T NN ST HREN RSO E THIEVEEA,
REEINEL, “EAVR-Y—noTaxT " - s FTrar’ -
“FRAR” = G F T TRy T e F T gy A MlEE” ©LZATT,
FIEMEX, T8y ZFFAIREEL 85 TRWTL X 9, ZEILRfZ 0412 LE T,

Q) z—H « ATz A ME
REGEATL, “ELF - V—nDFuns1” - “Ury - FFar” -
CTFNRAR” = “a—HF - FT gy Nf ME” OLZATT,
D1 A FEH (DA YF Ry 7 - XA~ DKIE)
UE YT Ry T A< llE, TulTangELEEXIIvAarEZEY LT
<NHN—FKRyxT7 T, Uiy NLEND LS TREDHRDEEEIND LITR
DEEAD, FLRRRBIZRDAREES DR H Y A, REFNILLTO®EY TT,
00: UAyF Ry ZZ2FEHLRY @EEET)
C: 1Mo ETYIEY b
TB: 4o ETYI Y b
R4« %y FTIE, TCIZLTHY £,
@2 34 FH (LVD (BEMBIER) ORE)
RIAN Fy NTEMEHL W=, FFEREL TWET,
@331 FH  (NEFEIRIERE DR E)
~A A EEPTIEZ vy VEE LIRS —EREBEOE SR LETT,
RL78 TlE, 7 v v 7 ZWEFEIRE CTAEK LD, MBNO AT LD, WIS IRT
P L CAERT D Z Lk ET,
Bz ) by MEZBIINERES (8T F o7 - A L—%) TEIMEL, ZOEK
a3 N4 PHTHECTEET, K743 %y T 16MHz GREMEI) & LT
F9., EERICEEEEEST L2 L b AHETT,



3.2 KR— FEEDOHER
I TIEAR—= (ANHDET) ~DEEHNICEBFATIOERIZOWTHBH LT,

3.2.1 LED &¥BéF—mmi
LED S5O~ v 7Z A& U A R 3—1 IR LET,

/% U A K 3—1 LED ik */ FATHER 3—1
#include ”“PORT. h” /% 3.2.1QD */ R A 1)
#tinclude <stdio.h>

Bemelludle < me. 0> /% 3.2.1@ */ 10 20/

#tdefine CLOCK() ¥
( (int) clock() / (CLOCKS_PER_SEC / 100) )

int main (void) {
char line[33];
int i, g = 25, r = 50;
int gold, rold = gold = CLOCK(); /% 3.2.13) %/

while (1) {
if (gets(line) != NULL) {
rold = gold = CLOCK() ; /% 3.2.13) %/

sscanf (line, “%d %d”,
&g, &r); /* 3.2.1@ */
}
i

= CLOCK() ;

if (i - gold >=g) { /% 3.2.15 */
LED1 "= 1; /% 3.2.10 */
gold += g;

}

if (i - rold »>= 1) { /% 3.2.1B) */
LEDO "= 1; /% 3.2.10 */
rold += r;

}

if (IKEYIN5) break; /% 3.2.10 */

}

return 0;
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OPORT. h DA > 7 )L— K
INER— M EER LT~ X - 77 AL TT,
A—HEFRKDOR— ML P6 72 & D L HIZEEO G L XSS 2 DR KETT,
Z 2 CEFRMEREE CIL PORT.h O TG LT WARNCHER L TWET (K 3-3
ZH),
R— N 72 ENBN— R =TIk LT B84 & SFR 254 L IEOVE T,
WHOEED L HIMEORASLCSINTEET O FU=TICL>TUIHIRH V),
A—TTEFD SFRE$ L 2 H121E, 70 7T AEBHICIR Otk 2 L £ 3 (PORT. h &),

#tinclude “iodefine.h”

OV ARNTEBESTNDDME, RO 3AKDKR—KTY,
LEDO, LEDI : LED OBE#EhAR — hTF (0 ZRAT 2D & 54T,
KEYING : %¥— = hU 7 2Dk LB, B—FOF—%HiHd 58— TF
FRENTWAHIREET0),
RB, INLOWHFITF— AN RTARNTHHE L TWLOT, F—#ELITS L6506
OEXNHD BT IABE S,

@time.h DA 7 — K & clock BA%%

time. h |E, FERNCBAT AIEHET 4 7T VBB D~ X « 77 A LT,

T, ey YR 2T clock B A L T ET,

CEMBTEY7uty M LI AT ANEEH L THEOREDI 7 MED Z & T, B
A~ 51213 1 Bl 27 v v 7 45 CLOCKS_PER_SEC THIV £7,

ERRITABERIKAFA T 22 > TWT, FEHRMEERE TIZ249 HATOICRY £7°,

UL 3—1 TITAWEHZ 0.01 HEACTHIE L £, EEEITEWEOER O
TRWDT, clock BIEDREY fEZ 0. 01 FPEALIZHHE LT int B TH ¥ 2 F9% CLOCK ~
I EEFRLTONET,

@ IRBRLER R 2 R
AT DR 2 SR B AEREZ) & LT gold (LED1 ) , rold (LEDO ) 12k L £

@ WA 2 AT

SRR OFRE D=6, FATRER], WHATRR % 0. 01 BPHAL CA %% ¢ (LED1 H) ,r (LEDO
M) ICAALET, WIHMRAETIZ LEDL 2% 0. 25 £, LEDO A% 0.5 F0 T4/ MAT 2R L
£7. RBX—ATNRHIET L BFORITAX—ZATREY £,
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ORI OHE
BAE DB B AH gold, rold I S NP OB 25 W CRaBERE 2% L,
NEFEEM g r LB L TWET,

®&R— kDL
HEfGaERfmBEAE 2 L <, AR — &2z (0—1, 1—0) LTWET,

Dx —

KEYIN5 723 0 TH X, break LIZ L > Twhile() DA—T%24kIFTET, ZOXHITAN
BEo DAY IR — P EEZ BRI IR VWO T,

P9 —I%, BS,NWM, /, *, —DOENTHE U TT, BIEEAIZILA— b KEYOUT1~KEYOUTS
20 ZHALBRWVWERITEERAR, F— AN RIS AREERZOLIITHRELTND
DT, ZOTRT T LOFTIIHRELEK L TWET,

3.2.2 A— MEEEK
(1) AN — MHEZE S O

UAR3=1IEAR— FOYHRENFEATHWHIRETOT B ST ATLER, — I
A= MR T2RNC AN FROFRESLTNT v TW_RIIO AV F TR ENLETT,
RL78 TIE, FBHITIKD 4 FEFHD SFR ¥4 THR— M &HIE L £,

OFR—h +EF—F-LIRHF
PM (x) : (8 By ML)
PM(x) _bit.no(y) : (1 B v NHAL)
A= R 2 AT 2568131 2RAL, BT 258130 2RALET,
Uty MEOWEIEIZ A RE 1 T,
7nE, ), WIEko LB T,
(x) : K32 DA DEFEFNG T xRV,
(y) : R3—2 DA DFEZDOT 1 H#,

@QFR—h - LYREZ

P (x) : (8 By NHAL)

P(x)_bit.no(y) : (1 &> hH/{L)
ANR—=FOBEEIE, MBEBIZE>TOo £ 1 AMRASHET,
AR — FOGEE, RAE (0 721D Bl nEd,
Uty MEOYIGEIZ 0 T,
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@FNT v TWiAT v ar - LYRK
PU (x) : (8 By NHAfT)
PU(x) _bit.no(y) : (1 ¥ v NH{L)
TNT v THEUL, FELT, K= RFE2ANTTLHET, 2OANEZR 0210
EEOLRNE DRI 1 ~F 2R D 72DV ET,
L EZRATDHETVT v TR A Y, 0 2ATDHA 712720 7,
Uty MEOYIIEIZ 0 T, 2 TOR— MNCZOHENRDH 5D TIEH Y 8 A,

@DR—pF+F—FR--arba—)L LIAAHF
PMC (x) . (8 B v NHAY)
PMC (x) _bit.no(y) : (1 &> hHAL)
T a7 ANFHHAR—= DN, ANI16 LU EDOR— 2T P2 VAT 58A120 %
RALET,
Uty MEOPIIMEIX 1, T72bbThaZ AR TnET,

7B, ANI4 LLFOT a7 ASFHHAR— MIADPC LY A X THRELET,
ADPC L2 & X, Uty MRIZO D, &TTFr 7 AT £,
—#ET VX NVAHINCEL LTEWGEIEL, TFaZ A e LTETAR) 1 &
ADPC L2 Z ~SRAL £,

RSN —E OnE - TiX PIMx.y (ASJE—F), POM x.y ((HJE—F) 2RETHZ &
DHEEFTN, 2o TiE~f2rDa—HF—X + v =a T AESER LTI,
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3—2 ¥ f4, vrEs [RL78/G13 64 v ]

PU: VT v 747> a UHRE, U=0 (F 74 /v M) TH 7, U=1 TH Y,

PM: AR— bk « = FEE, M=1 (T 74V M) TAJJ, M=0 THiJJ,

PMC : 7 Z AHEE, C=1 (F 74V ME) TYF w27 AJ), C=0 TF ¥V AHT,
WD IxA—7> « FLA Uilsd CHRHZRW)

PU |PM |PMC | H¥4 v PU |PM | PMC | SiF4 =%
U |M | — |P00 62 U |M | — |P50 33
U |M | — |Pol 61 U |M | — |p5l 34
U |M |C P02 60 U |M | — |P52 35
U |M |C P03 59 U |M | — |P53 36
U |M | — |Po4 58 U |M | — |P54 37
U |M | — |P05 31 U |M | — |P55 38
U |M | — |P06 30 — | M | — [P60 (0D) |17
U |M | — |PI0 46 — | M | — |[P61 (0D) |18
U |M | — |Pl1l 45 — |M | — [P62 (0D) |19
U |M | — |P12 44 — | M | — [P63 (0D) |20
U |M | — |P13 43 U |M | — |P70 29
U |M | — |Pl4 42 U |M |— |PTl 28
U |M | — |PI5 41 U |M | — |P72 27
U |M | — |PI6 40 U |M | — |P73 26
U |M | — |P17 39 U |M | — |P4 25
— |M | — |P20 56 U |M | — |P75 24
— |M | — |P21 55 U |M | — |P76 23
— |M | — |P22 54 U |M | — |PT7 22
— |M | — |P23 53 U |M |C |P120 1
— |M | — |P2a4 52 — | — | = |pr121 11
— |M | — |P25 51 — | — | — |P122 10
— |M | — |P26 50 — | — | — |P123 8
— |M | — |P27 49 — | — | — |p124

U |M | — |[P30 32 — | — | — |P130 57
U |M | — |P3l 21 — | — | — |p137 9
U |M | — |P40 5 U |M | — |P140 64
U |M | — |P4l 4 U |M | — |Pl141 63
U |M | — |P42 3 U |M | — |Pl146 47
U |M | — |P43 2 U |M |C |P147 48
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#3—3 KI7A/3- i [RL78/G13 64 & > ]
TE A SFR 244 | A | F18ME | W&
LCD_D P7 o,/ i | 0x00 LCD 7 — & /R R
LCD_DM PM7 — 0x00 | LCD F—& 2D A /8]0 & %
LCD_WR P2.3 o 0 LCD 7 A .V — FfRE
LCD_DI P2. 4 o 0 LD 7 —% /@~ RIEE
LCD_E P2.7 o 0 LCD Z7A K+ U— K/
LCD_CS1~2 P2.5~2.6 o 0 LCD F v 7L s N (s, H¥5)
LCD_RESET P14. 1 o 0 LCD Utk > bk
KEYIN1~5 P5. 1~P5. 5 i — X —ANJle WIRZT VT > 7,
KEYOUT1~5 P0.0, PO.1, | 0/ z |0 F— - XF% ¥y
P0. 5, PO.6,
P4.3
KEYOUTM1~5 | P0. 0, PO. 1, — 0 F— - AX¥Y Do,/ 2P0 EZ
P0. 5, PO.6,
P4.3
KEYOUTU1~5 | P0. 0, PO. 1, — 0 X— AX Y NSV T v TEID B X
P0. 5, PO.6,
P4. 3
LEDO~3 P6.2, P6.3, o 0,0, LED®F/R (F—0v 7 MRIEFIR)
P14.6,P14.7 0,1 0 THUAT,
BEEP P3. 1 o 0 TH—H
UART_TXD P1.3 o 0 VU TV
UART_RXD P1.4 i — SUT NN, RETNT v 7
UART_CTS P12.0 i — RIEFFAIAT, NI VT v 7,
UART_RTS P4. 1 o 1 RIEER
IR_IN P1.7 i — RINZAGENT)e WIT VT > 7,
IR_OUT P1.6 o 0 IRAMELE H )
SUB_POWER P13.0 o) 1 FAZAE, BEY Y OBEFRHIE L,
AD_TMP P2. 2 a — BEY Y AT
A OFE

I : AHBEER—bF, O : HABEEKR—bF, a

i AR —F&2 AT

=4

DX/:E)

AR = "2 T v 7 ANTRE,
o : AAR— bz HITRE,

z : AR = Faent A4 o e—=F AMNICERE (FERORE LT &FRT)

E: EROSFREHL O, X, bit.no &

HHBL TS,
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@) BEHE Y FO—FEHE
CC-RL TI%, 134 F® SFR A DZL < A, _bit.no ZHNT 2 Z LIC X 0 HEERA
NEHE LT A ET,
P1_bit.no2

I—1N4FW®EyFm%%%ﬁmw~mﬁ@Eybﬁwﬁﬁwwxyﬂo
——  _bit 2PN D ERERELUTR DL DT, . TA L/ MEE A,
BT volatile unsigned char B4 & L CEH AIEE,

HEIERA TIX, AU ANOMEBHEE () bEX ET,
72¥ volatile Z1X C a L A INRAMTELRWHIETENZEL L) D LEEHRLET,
KDOE T C FEEMITIERL— 12255808 CTH, A— M X > THIT S Z &2
FeFE T,
P1_bit.no2 = 1;
while (P1_bit.no2);
—fXIZ, Cav A T TCREICA T v a VERET D L, =T W TENZE LR W LER
EN—TH~NBNHTZERHY ET, ZOBWHLEEET S &0 BN volatile |2
HYFEF,

B) AR — FDBRIZONT

HOR— NOERL 2SR T DL, TOEBLIRALERSREINET,

— R0 ETTT D, KO FIRREIEAR — b OFECHAMERRIE ORPLIC K - TIIIRA
e —BLARANZ LR 3,

FlziE, " 0 L RHATE WA —T v s KA U2 iR — MZLT1 &%
ALTSE, EBEOSTORBIZINBEIR CRED 7, 20 X5 GE I ToRES
R5I21E, RL78 TIXZ DM E2 W22 AT Dy, BIOM 12 AN J1& L THR L Tt
FET,

4 ASJAR—=F~DRA
ANR=F S EHTTNOEERAT LT ENRHRE T, RALZEITERESNES,
ZIRT2ME1E, RALZETIEZR < EEOHFORREIZR Y 7,
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G) AN 2T ER D & EDEE
1 DO H AN II~EI0 B2 5356, 77205 PM(x) _bit.no(y) & 1 725 0 [T
T D5ENE, FOERNZ P(x)_bit.no(WIZH I LIZWMEEZ AT ZHERH Y £7,
By v
P1_bit.no2 = 1;
PM1_bit.no2 = 0;
P1_bit.no5 = 1;
PM1_bit.no5 = 0;
ARENET 5 TR D & 5 ]
P1_bit.no2 = 1;
P1_bit.no5 = 1;
PM1_bit.no2 = 0;
PM1_bit.no5 = 0;
ZHUZE, Pl bit.nos Z#{EL- & X2, PL OFOMO ASFEE (Z Z TiE Pl_bit. no2)
MEX D D ATREMER S 515 T,

(6) 7 175 LT LD SFR #EE DL E

120D SFR ZEE DT v 7T L bEAET 25513 FHICERE LET, i, HIVALD
P RTOS (U 7 /Z A L0S) DX AZ TSFR ZHIET28EE81F, [Z< ENICEBIET S |
EWVI BN B R A ERI LET,

% : P1_bit.no0~P1_bit.no3 #7127 LA, Pl _bit.nod ZE|VART 17T LB Tl
ELTWBHA
A =S/ Y.\
static int i = 15; /% PL.O~PL.3 775 all’ 17 ZH I LIWEE */

Pl [=1i; — A7 V=2 MIUATFOLIIZRY £,

MOV A, P1 OFR— T Pl ONEHEIIAT
OR A, ! i @OR 7
MOV P1, A @F— b PLICEX AL

H LOQOBATT, ElVIALT 17T ABA Pl bit.nod ZHEIELTH, EIVIAK
BTHRIZODE ZATIHEDEIZEERINTLEVET, OQTEIVIALNRIND
fERIL, —BAIITENTL X 5205, BMBERFHICLEZ &F, JRKEZEHR
WEEZ 72 0 N BT,
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—HM R BN EE, A— MYERITRIV AT D E LI TIUT I W T,
WD X HICEFIT (e T el Ztpragna DI, #Hpragma EI OFcat b M35),
DIQ);
Pl |= i;
ETO ;
AN— b PL BT HITEI VAL D00 8 A,

7B, WBRIZEsTIEAT V=27 b 1 MBICRDGAERDH Y, ZOHEITHEN VAL
L CHRIED N EY A, Z2OFZRITRLET, RELAKRINSGA TV =2 |
ZRELT C Siatib &7 9 OIFARIIIE2O TBEO TEEHA, €5 L TH ROM
A RJEREOHEE R > 7 @i % LT WIS ICEEICHER L9,
+ 7 R L A FFFOOH~FFF20H MDA 7 7 & A A[RE7% SFR (272 LTI,
EBOEERAGF (N « JE - AND « OR - XOR) X 1B/ £7,
+ 7 R L A FFFOOH~FFFFFH @ SFR TE v MAHNEFE S TOHUE,
By hety b 1ERAN), Evb-2707 (0%28A) IX1HMTICR0ET,
- ZHLSED SFR (2nd SFR) TH By MAFRNER S LTV,
By bhetyh, Evbh - ZUTE1M5I2320FET,

WIZ 1 il b2 T, FIZTABHELTWERDILD SFR 28, BikOX A~ - T L
A eax=vy K (TAU), ¥VUT T lA 2=y (SAU) T, ZhbDz=vy NI
DF ¥ FNAPOHERINTEY, —HORBEIE y MIEERT ¥ X530 1 2314 hD SFR 12
FORENTVWET, LrbEy MEEGSBIEX RV (BEy b« T 7 BARFAENT
2N) SFR B D72, MOT ¥ RAVOEIEICEBINSCT <20 £,

FENS LILEFAD, By MABEFRIA TRV SFR THAS T 7 ERARETHIL
X, 77T RLRBETNE, By bty b, By b U711 M THEE
TY, BIZIE, FA~TDOHIILTAH (T00) Thild,

setl T00. 1 — ZOFRRIET=T—IIRD
setl I'B8H.1 — T00 7 KL ARAEZEHEZEFIEITT —IZR2 520,
L0 ET,

LL, 16 By b« TZEBALDHFTLTRNLIZE (SAUD SO LY AZ) $H 1,

ZDOYEIEDLEL THRiET D LRSS Z D TT,
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3.3 F—AhH
T, A—=MEREDOISHE LT, F—ASNTOWTEBH L ET,

3.3.1 Fx &V TEE

F—ANTHEETLOE, F—2MLVBELZD T2BEICTF Y2 7209 0,1
WX BRPH D TT,

—f 72T 2 T REE LT, H5—ERR (0.01 PRS2 THF—oiRiEE
B T, fiEIDMREN = Lo F v A 7 2EESE DL HFERDH Y £,

ZOFEIEY AR 3=2ITRLET, 20Tl T ANEF— -~ MU T ADHES FEO X —
ARET 60T, Ay THT LItk 1~31 oa—RF2FRLET, F—%Hk
TELOERRLET,

LUF, NEWCH L ET,

(DTASK. h, KEY close

TIUTELZRED T A RO~ X - 77 A LT,

F— AN RTA N %5 EED KEY _close B ZFFONH T 720124 v 71— LT\ E
—j_o

©0.01 B Z & (Tt E)
Tty VREAEHE - T, 0.0l T I —7 %2k T EZITVWE T,

@getkey BIELFFONM L
getkey BT —ATIDHEET AL a— FEIRLTEFET, ATINRUVIKRERST v & U
VI BRETOHM TCIXEOF #iK LT&E £,

@OHIFENEE D 2 ZT 1 v 7 B
prev_code : JxZICHERE LT=F%— 22— R &{R_F:
prev_detect : Fi[E] (0.01 Bai) OF—a— KE{rfE,
count : =B DI T K,

@BUED F — KA % ALY
5 BrD¥—DMREEAE TN ENFHELIY , 2RSS Ta— MELTWET,
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/¥ YA K3—=2 Fx & U Tk x/

#include ”PORT.h”

#include “TASK.h” /% 3.2.30 */
#tinclude <stdio.h>

#include <time.h>

#idefine CLOCK() ( (int) clock() / (CLOCKS_PER_SEC / 100) )

int getkey (void);

int main (void) {
int ¢, told;
KEY close(); /% 3.2.30 */

while (1) {
while (told == CLOCK()); /% 3.2.3Q %/
told = CLOCK() ;
if ((c = getkey()) != EOF) printf("%d,”, c); /% 3.2.3@ %/
}

return 0;

int getkey(void) {
static char prev_code, prev_detect, count; /% 3.2.3@ %/
char 1 = 0;

/*x% read key port s/ /% 3.2.3B) */
if (IKEYIN1) i += 1;

if (IKEYIN2) i += 2;
if (IKEYIN3) i += 4;
if (IKEYIN4) i += 8;
if (IKEYIN5) i += 16;

/#%%k eliminate chattering *#¥%/

#idefine nDETECTED 2

if (i == prev_code || i != prev_detect) f{ /% 3.2.306) */
prev_detect = 1,
count = 0;
return EOF;

}

else if (++count >= nDETECTED) { /% 3.2.3(D) %/
prev_code = 1i;
count = 0;
return i;

}

return EOF;




4

®F — RO A
BIEE i DEBICHETE L2 — K prev_code & LTSS b L LEST, $/2, H
ATOfHE prev_detect & —FH L TRWEGIE, RELIO 1EIH EHELET,
FRELLDOYAD, prev_detect (CHAFMEERFLTC—H IV ¥ comnt 27 VT LE
T, EEa— FIFEEL TRVWOT, EOF 2R L ET,

O—HmI% 2 4 E

ODFEMITINWE X, DEVHRBICHEE LI-a— REidhoa— RRThoT, M OEHR]
DIELIFT—H LTV EAIF—8mkz 27 ) A hLET,

—EEIE AR EME nDETECTED LA BT o 7c b, HlLvva— RBfEE L & HEL
prev_code ICPR1FLE T, 72, B v ZcomtZ 7 VT L, RVEE LTH-ICHEE
Lica—FaiRLET,

3.3.2 ®¥—AJIFRZA4,% (KEY.c) B

FEHERIEOF—AT) BT AN (B%4 KEY_get) HEARITY A b 3—2 LR CWLHEZ LT
WET, KEY_get $ 0. 01 T LTSNS Z L2 BEEL TWVET,

UA R 3—2 D getkey LR LDIE, F—» 5x5 O~ b U 7 AR/ > TWDH AT,
U A b 3=20D 5 AHIOBI% KEY _scan (272> CTWE T,

RA%L KEY scan %, Ak TH AT+ KEYOUT1~5 ZJIEFIZ 012 LT, T DD L+ KEYINI
~5 DIRREZ FEAID DTT N, KRRTZA X END 1 F—DHDOMRHE 72> TV DR
DX OITHFEIL TWET,

(1) i+ KEYOUT1~5 Z 4T 0 (2 LT, KEYINI~5 ZFAmY £3,

KEYINI~5 Ot AH 0 IFBIBAMCT, BANC 0 Mt L& S (1~5) ZiKL ET,
F—PHINTRWVWGAEIZ0 ZRLET,

(2) LR THE BN - TEZD, W+ KEYOUTI~5 DET, NEIC 1 ZRALET
(FEBRICITESH T — 2 L 2D a— N EREET 5720,
TNT TR A L, St EANE— RICRELTHET),

KEYIN1~5 Z &0, (1) TR TE s L #2572 61F, 1 Z2fUA L7z KEYOUTn
NI TV EHELET,

(3)KEYOUTn @ n & (1) TH=FK 1D, WOXTEF—0FS (1~25) ZAERLET,
5(n - 1) + “() THELEES

MEN-F—F 5 (1~25) O XFa— R~DOEHE, F—a— FLEHL K Z A X (FEP. ¢)
TITo CWET, FF—F51%, BEIEXOEBLLE S SWI~SW25 (2 & % L TV E9,
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3.3.3 ¥—a— FE#¥ NS A (FEP.c) ##

KD F— 23— REH RN T A X, ROBEFRH Y £7,

- KEY_get THUfS L7z 1~25 OfEiZ 7 MREEZIE L TXFa2— K (CEAILASCIT
a— R, @fFY 7 R JISa—R) [ZEBRLET,

- Enter F—INDHETIE, ROy 77 I LT, BS (NNy 7 A=) [2X5
BIEZAREE LTWET, FLEFEIC=a—y 7 (fILeF—0ORR) 21TV ET,
cEnter ¥—IND &, ROy 77 DK% stdin EFHINDEHEATIA B Y — A
IR L £,

ZZCTHERON, C FiEOEENTIBEE getchar, gets, scanf [TAEHEAT A F U — A4
stdin P67 —Z ZWET 2 L9 2 & TT, DF U ATIE Enter F—2M SRV EIE

F— AL L L THbNDZ &ITR) £7,

AZRY—=LEW) DT =2 BRERFIANCEDR S L < I3m & SN oM T, FERE L
TUET —ZZENT H Ny 7712720 £9, A MY —AFAK, EHANCA -7 FE
L, HARKDoTb I/ a—XAFHE 2T HDOTTN, CEFBETIHE, EEANA MY —A
smm,@ﬁ&ﬁ%%u%Asthmm%iﬁ%L@<f%%ﬁﬁ%ﬁ 2725 L HITRE
HHNTWVET,

T2 L~ A 2 AT I T D L IZBR 537, CATSKOR #2(t D 7 1 7 Z U Bi%K
TIEHEA MY =2 ETEHEENTVERA,

BB O L OFEJEREIE I TR D K 9 1272 > TWET,
gets, scanf — getchar BIEA(MEEEONH L CXXFE % B
getchar — BFEEANA N —LZEL T gete BEA MO L
getc — WESNEZAN) =405 131 &R
FEP. ¢ TIIWIZA Y — b ~T—HE2 AND72DD pute BEAEHEH L TWET, stdin
2T, ma—Ny ZHOA K —2A stdecho HHTICER L THEA L TNET,

ST, FEP.c TOa— REHE, RANRATITHIE L TND DO TOREHETT,

AT THIUE, 4 DO 7 MIRKE (NUM, ALPA, ALPB, SYMB) & F—f (1~25) 6T
— 7NV EBITIEHRICa— RERTE £,

B4 DEETFE 1 CFEIEATERRLT, 2 CFHD KRR CRAICEREL T 1 X
FTHEHET LW FIECR>TVWET, BEOLIIC 1| XFATHRALICRLZLOLH D £
T 2XFOMERIE, R1-4D0FDO 6B £3, THZNUTHE L7cD TR E
Wiz, C SiEDEUET A 7 F7 VIZH D314 F U —F (bsearch) PI# A > CThbig LT
WET,
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3.4 LCD 4

Z 2T, B mEpECHOD 00 (2012 4F 8 AHES) LTV 5 128x64 Ry hodE /) 7/ 1
LCD <€ ¥ = — /b SG12864ASLB-GB-RO1 Dl 752 i L £,

728, B FAILPORT. h TERINTWAART T LET,

3.4.1 LCD DY &y MEER

EEHCIL, FEIRASSID B> THYD 1 s BAFRIC LCD_RESET 8% 0 205 11295 L 51T
FEPNTVET,

AR—FTIE, = Ry 7R ERE (hdwinit) OFTO0 Z L TWT, LEEDL
PRI s X0 LTV 50T, HiC

LCD_RESET = 13
LEIEITT,

3.4.2 filffl=~<y FRFRT—FDEZRAS

LD BV 2 — LIZEX Z D ODORBITRO L 512> TnET,

@® ®) ®
450ns

i A 4
o~

LCD_E \

Vo 450ns Vo
©) = = ®
| lons L ' lons |
> | —
LCD_RW \: B o :/
I ! ! I
I 1 1 : : I
L.CD_CS1 | | |
LCD_CS2 /: L A\
I o I
I b I
I b I
L.CD_DI X ¥ X
! 200ns  10ns |

L.CD_D X

@

@X
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COREET 0T T MM LETLROI ISR £T,

DLCD_E = 0; 72721, LCD.c TIE, HwEBXT 0 TR D THEE,
@LCD_RW = 0; 727201, LCD.c TlX, V—FZLARWZ0OFE0 & L THIE,

LCD_CS1 = 1; SG12864A ITIXLCD = b —F R 2 DA TNHDT, il

wmwz—u}- KROF > TH1IZLET,
ForA O XS t@a~ RCERE A% 1IZLTHRWTT,
FoRT —H e EBEE LG, A0 OFRRKZLCD_CS1, A
4y DFERIFIZ LCD_CS2 ZHif L £ 9,

LCD.DI = 0 £72131; =a~r FEZIAHLKIL0, T—FFEZIALKRTLIZLET,

@R[k @On>5 450ns, @15 140ns YL ERfFH F9,
LCD_E = 1;
@LCD.D = a~vy REHET—4; FEMEE, @O /I L THRWTT,
GFFEFR%EE @75 450ns UL B L £,
LCD E = 0;
OlSEE @5 10ns PLE/FEHE TR, @BERE XY +5E 00 TERS,

LCD_CS1 = 0; EXIALDKE T LIEH0ICELET,
LCD_CS2 = 0; WL TEX ZRBEASIL, WVWHBWVWL0ICEES R THRWTT,
LCD_DI = 0 £721% 1; WiZa~<y RERIET—X 2 L CEX AT,

OB ES G5 10ns PLEFHETR, @EERE XY 0800 TEHIK,
LCD.D = o~y REHIIT—4%; WL CEX AT,

LCD. ¢ TiX, @, ®DFRFHFHHEIZ time. ¢ TEFK L TV 5 wait_clock BIBAMEH L T\ E
T, FEEMEIE, 0.5[uslicLTHY T2, AKRD wait_clock BAEIL 1us LT OFREZ
LTH lusiiilLET,

F72, LD ~D o<y REZFALDE, a~v 2 RETRKRboT=ME I MERT —H R
BIAFTHERT HMLENH D F328, LCD. ¢ TIEFhE42 LT ERFFF L 2 LTV E
. FEOREHIZ wait_clock PR CHIEM 6 [ s]ICLTH Y £¥, 5lus] THENE L9723,
@, @DOWFHEFERRE®Y 0.5[ us]RDBEITMA TR LTWET,
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3.4.3 AT —HARRRT —F DFIHIAS

LCD. ¢ IZIFANTWERAN, FEZIARLFRICEIEZ 7 0 7T LK & EITHRIAT D
ARETY,

« LCD_D # AJJAR— MIZEEET HITiE, LCD_DM = 0xff; & LET,

T B EFHIABOYE, 1REIBIXII T =X RO THELET,

3.4.4 =<y FOREE
FRHD 134 FOHIf =~ RNH D £4,

0x3f : TorAdr, Vky MRIZTBLETT,
0x3e : FoRA T, BIRA T ORNCERAZIZTHEIIEXRBIED ETEA,

0xcO + n: FORBIET A UNLE, Oxc0 ZFXE L ET, KEY 2 — /L TIXEIEFTEER
T CTD, EFRECLELZTERRNAN Y By FLTHELT, 2
ERELEZLHED LT,
0xb8 + n: FRAEY D=« T KL RIFE,
W8 Ry RHEAITn = 0~TDT RLANEETXE T,
Hif LT, 0 —F LD, TH—FTFOBRIZRY 4,
0x40 + n: FRATVDHT L« 7 KL REEE,
BE1 Ry FHAITn = 0~63 D7 RLAREETEXET,
LD EY 2—/VDEATa Yy br—I R8N TEY, £F551 LCD_CS1,
F450%, LCD_CS2 THIE L £,
FERZNEN ORI O /673 0, AA%EHS 63 12720 77,
FRAEFY DT L« 7 RLRATEZADTEZOCICHEBINIZH SNDHDT, 7 LHANC
B L CEZADHEAEFI AT A - 7 FLRAF L REZEFRETHIERWNTT,

3.4.5 FTRT—XH
B FEOHES Ky A 131 FOEXIALT —H TS L TWET,
FT—HXDLSB (=t MLE 0) 23@Em FANc 20 £97,

VWFEERRFTHIZE, XFa— R Ly b= (T3 v M) 2EXIALET,
74> M, FONT.c IZFMIL CTWET, LCD.c 1%, XFa— RS Li=7+> k<5
— AN & ST 2% (FONT. ¢ TIRLESN TV BRI 2> TUFRREZITo T E
‘g—o



3.4.6 THIMEREDERE]
U AR 3—=3 TR DF RG22~ LET,

/% U A b 3—3 HiERDOETR */

#include ”“PORT.h”

#tinclude “TASK.h” /% @ */
#include <stdio.h>

#include <time.h>

int main(void) {
int 1, j;
KEY close();
while (ILCD_ready()); /% @ */

LCD_CS1 = 1; /% @ */

LCD_CS2 = 1;

for (i = 0; i < 8; i++) {
LCD_DI = 0; /x @ */
LCD_D = (unsigned char) (0xB8 + i); /% (B */
LCD_write_pulse();
LCD_D = 0x40; /% ® */
LCD_write_pulse();

LCD_DI = 1; /% @ */
for (j =05 j < 32; j++) {
LCD_D = 0x55; /% ® */
LCD_write_pulse();
LCD_D = OxAA;
LCD_write_pulse();
}
}
LCD_CS1 = 0; /% @ *x/
LCD_CS2 = 0;

return 0;

79

FATHRER 3—3
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OEZXAALPEIEE DL 5 LCD_write_pulse BB A HEM T 572014/ v 7 V— R LET,
QLCD RTZA NOYEHLZHR L ET, F—F=a—RF-VBHLOTEILLET,
@A DHEIRIZF LT — X 2EX /o, Ml LIZLTWET,

@7 FLAREA~ Y FOEXRLERELET,

G— T RLAEZRELET,

@OHTL T RLVAZFRELET, 0L EZHOET,

DT — 2 EBXABEERELET,

@FTT—4 (HeltE) 2EEZHFET (0x55 & 0xAA DRV IKL),

@@= bue—JHl#EE&KT LET,

3.4.7 LCD FZ AN (LCD.c) HEFR

KD LED K7 A 23 (LCD_display BI%0) 121%, WROEERH Y £,
- FRNLE OB E B — Y VER
< AT, #7, BS (FLIRRHY) ALER
c ARV —ANBT—ZERY ML TCE, 2AXFORR

ARRTANTHE, RICEZADREICFOMBEZ EAEA (B 8x #it 16 N> k) TEH
LTCWET, EXIAMLENR DD LB — Vv ET ) 7 SETHET,

A MY —24 (3.3.3HBM) L5 THREWRET, MEH A MY — A stdout KT —
Ny 7 A RY—2A stdecho 226X Fa— FERY H LT, XFORRCLTZ E Ol
EITVWET,

AT (¥n) 1%, BUEMENOAMETEZ 27 VT LTROITICBEI LET, ¥ 7 (Yt) &
Yeff 4 SCFHAL O EE TEEILE T, BS (Yb) X, FEARMIIZNA 1 CFE2%IELTH
LET, 2L —a—0DEE, Enter F—Z2MI 1L, A/ 2ALL 1 XFOBHEZ
F9, ZAULFEP. ¢ TEADLHEIT 28BS % stdecho (ZH ) L TWEH 72T,

LFRRL, FALEMTRRY ET, EALAEAMTLE (FhE LTOoxTE LR ¥
EHIE), get_font_ascii B (FONT.c N) T7 4>k« T—XEZR&GLET, 241
NAFHEHETDE VS EAREL, KOAAL FRARNY =L bkE b
get_font_kanji BA%% (FONT.cN) T7# > b « F—ZNEEZFGLET,

AT AR T =FDOWWEILET A F, FTA FOIATY, 1| Ny NMpDZEH%EF
ANCATMLCRE8 Ry F& LTHEEZZAHET,

27 v MIEAFED SO LADOWOEFR UHERIC L TWET, 2L, XF0R
HCHIf D ANIE Lo & EIT, dWITL TR EoEaRRT 572D TT,
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3.4.8 74 b+ FZA,% (FONT.c) R

M7 42 M, Bi¥] _ far const char font_asciil[95] (14112 L CTWET, U8
21— K 0x20~0x7E @ 95 LFIZHIGE L TND DT, 7+ > MLERFFR% get_font_ascii
1%, &LFOSHEME L LT font_ascii[XFa—F -0x20] 1K L £§ (EVEI%, _far
ERfi L7z char BURA %), a— FRFEFSOGEILSY I —T — Z DM S AT IR D R
A2 xR LET,

AT M, EFET7 A N e T—F R —T 4 U T ¢ Font_T8KOR ZfE/H L TF—
BEESTHVET, ZOEHA, KO 2O5ORFINHBIIAER S ET,

O a— K—%  const unsigned short font_kanji_index [FONT_KANJI_NUM]
__near fIKICHLE SNET (RE—NVELIEIIT AT L),
FONT_KANJI_NUM 1%, #HZSAENTWDETFHTT,

« 74 K5 —X _ far const char font_kanjil[][28]
R L TH DY __far FIKICHE SN E T, EF2— NIEIC 1 SIF 28 31 hOT —
23 L ClEA TV ET,

7 v MIEBFFEIE get_font_kanji (X, ED 2 00 H RO LI IO L E T,

O L7z WEEFO 22— R3S font_kanji_index O BICHM I TN D 0%, C
SOENRET A 7 F VDA F U P —F (bsearch) BIEAAE > TH~ET,
bsearch BIEIIRD & 5 (2 £,
bsearch (B L 72 W EF 22— RZM L B HA~DFRA &,

font_kanji_index, FONT_KANJI_NUM, sizeof (unsigned short),
RN~ DRA > )
ZIT, K/NERREEIE, RO KX IICTERLTEBEET,
int bsearch_cmp (const void* a, const void* b) {
return ( *(unsigned int*)a — *(unsigned int*)b );
}
A= RPRRONLRWERITY I —T — X DM S NI O R A v X &R L ET,

@bsearch OFEFNIRA L X272 DT, BEHRIZF v A ML TUTEHOEZEFHE L ET,

F5=((int) bsearch ®#5HE - (int) font_kanji_index)/ sizeof (unsigned short)
@By o7= 6, FlSl font_kanjil EOMIEERVEE LET,
R U E = font_kanjil[# 7]



82

3.5 TEHIRRAE ([ F— ¥ A< LB D IABLIR)
F— ADD XD I —EHERIEE T L 72WgaiciE, —ERBEREE2EY B A ¥
=)L e B A=l B IAHAPRERE A E I U F 9,

3.5.1 HA~HE

RL781ZIE, A4~ T LA 2=y (TAU) LMEEND XA ~vDERZ=y FHRANES
nTBY, —ERMEZEY LY, HREER, ~VAENEREOMEE LTHEHRT
xFET,

PRI L0 TAU DEEHBEH SN TWE 0L 32, 2 TIEEARE 25 TAU0 122
W L £,

TAUO 1%, 8 KDOF ¥ RN EMEEND X A~ ORI TOET, Hxr OF v FoLidH
MCER Y A ~HRE (A F—rVL - XA ~Tp L) BEBTEETN, P (UL AEE
P WREED LS REAIE2F v o2 EEERLET,

ARETIISF ¥ RNAEEI—A4DILHITEV YT TWET,

TAU Z £ 5 121%, % OF ¥ RIVERIE DRI RIR DR E N MLEE T,
TAUOEN = 1; <+ - TAUO ZHZNT LET,
TPSO = PRSO1 << 4 | PRS00; s flEDOF X RAVLTHES T a v TEE
22T, HexDF AT 2 O vy 7 LINEBIRTET, Thfhor oy 7
¥ % PRSO1, PRS00 THE/E L £9, REMEILCPU 7 v v 7 Dyt a— R T,
0:1/1, 1:1/2, 2:1/4, 3:1/8, 4:1/16, 5:1/32, = - -, 15:1/32768
ARFETIEL, TPSO = 0x40;  (1/16 & 1/1) ZFHEL TWET,

F3—4 KIA23«Fy MTBITD TAUO DF ¥ RLEY

F v 1L i xF s s £ O

7 FEARJEAHME (0.01 ) D4R —

5 FWEEHIER] (Ims LLF) OFERKL —

2 TROMIREZAT D 731 2 BRI E IRIMREEAE AT

3 A a7 4 TR OARK 7 —H

0, 1 LED FAYEH PWM R ) & 72 13 ARIMR S | LED SRV 0 £ 721

X v U7 DER IRAMREAE

6 IRIMBRIEAT FHIRR D A Bk —

4 i -
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3.5.2 AU E =)L ZA< L LTOEHR
A B =) H A =i, —EREEYTEIDIARME T ERAELET,
IR, REFELEMEZFHLET, niZ¥ A ~DOF ¥ 3 VE ST,

(DE—FHRE (7 uvriER)
TMROn = 0x0000 E7-1% 0x8000; 43/E 7 v~ 7 PRSO1 Z{# -4 5412 0x8000
IR 9,

(2) JE IR E
TDROn = JEAHIEL - 1;
2T, A = kR + BIR L= vy 7 AR, T
Bz 1%, PRSO1 ZfHH L CO0.01 BHEEEIED I,
JAME = 0.01 * (20x10° / 16) = 12500
HDWINIT. h ¢> CPU_FREQUENCY ([CEFEMEH W £

L7220 E£9, TDROn IZiF— 1 LAfiERETHEEZEELET,

(3) EHERE 45
TSOL_bit.no(n) = 1; [/ (n) DERGTINT v RIVE

LIBE D o ZIXIROEMEZ LET,
DA © > % TCROn |ZJE HIFEE TDROn DA A,
@TMROn THRIE S 4172 PRS00 F 721X PRSO1 7 v v 7 JH#C, TCROn % A
@TCRON 78 0 1272 576, FIVIAZIE S INTTMOn & HiJ) L,
BV AHRT T 7 TMIFOn % 1 IZREL, O~KED,

BESY, B X TCROn DR RE A B Tx 7,
BV AILT T 7 TMIFOn 28 1 1 E 23T, 1JEHIRE L7028 9 0030 £4,
F72TMIFOn = 0; 952 LICKY, ZOT7T7 727 )7 T&ET,

E VY IABE B INTTMON (Zxfiis U 7= B% = A EhidEh3 5 51k, 3.5.3THAZSM L T
<TZEU,

4) BEE= 1T D56
TTOL_bit.no(n) = 1; J/E: (n) DESDF ¥ XV
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3.5.3 HIVIALME

FIVIAREFIZE - T, HEWIZHE DR Z FITEHE DL Z LN AEETT,
INEELALE L SV ET,

FID IABIENFEATH E, SFETEITL W T BT A0 AR LET,
TV AR D & T LT B O FEBH L £ 7

(1) &V 3A B SLEEFERE D FF T
A B =L s B A IR DB AL RE & A %), AT 51T,

TMMKOn = 0; /% ZobLRNER) x/
TMMKOn = 1; /[ BN RS (T 70 k) */
ELET,

Q) EIVIAEND Z & DOEEIE T

main BAEUIEIVIAENDA Z L ZF AL TCWETD, 7l T AORMIZE > T, 7FAf
TERWGERD Y £,

FOIAEN TN D885 2 DI BA% & _EIQ B D MICFil L £,

il
_DIO;
LCD_CS1=1;
LCD_D = 0x55;
LCD_CS1=0;
_FBIO;

7P L, EIVAHLOREIZL > T, BRICLESLERGEELH Y FTOT, B
ETH5ZLEFHELS DY A, ERLDO X HIZ, LD HEOTEBL L2 B7Z2 51X, LCD
HIEE Y %2 | AT 52 L2 ichat LET,

FAEHET A7 F ) O, FIVIABEEERFFNERESNTWDIWRH Y £7 (F
Z1E long OHHE), ZHICHONWTIEHIA L RS TOY=aT NVDTA 77 Y BEtEEEZ SR
LTL7EEW,
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THEKEERT DT, EBEOESITEL> T, RO

£

(3) IV SAZSLERREEL D E 3§

BV A B FREFZ 5 BAYL
#ipragma interrupt BTIMER_INT (vect=INTTMO7, bank=RB1)
) ®

kAT E T
@

OH#HFEITT D B4
QBN IABRNRT H e T—T )« T KL R

BV AALERN—EE2SHML T,
ZIT, LIREZ LT 0T T AFETICHNER R PROE A2 RN D BT,

B IAA L Ot RL78/G13 o —H— X « === 7/ [E Y IALMERE] OFED
—RINTIE, BOIALIBRICADRNC L AX ODEEZRTEL, BV IALRNS R DHERICIE

QL IAEZDNTIRE

, N7 OFT static &

LN E, TDOTa T T MM A TE FH5 A,
L22LRLT8ICIZA DD VLI ARHEE (N 7)) N, BETH2RDODICLIRE « R

7 H VA D2 THETZ LR ET,

MUET, BIVIABMLBEOFND S HIZEI VAR ZINT D56

main BTN 27 0 (rb0) AT 20T, —MRREI VAL TII N7 1 (rbl) Zf#
HAEHREL TEEAIET S L9 RT3 7 2~3 (rb2~rb3) &AL £,

void BTIMER_INT (void)
L B4, fipragma interrupt OIEE & —H EHEF 7,

WIZEBOARBEERZLET, SIBLEVHEOEL L LET,
{
RBEIIAHBBE DT 1 7T NISFATSNDERND, ROLEBA AN 7,
O— R =THNZEI VAR T T 7R 7 VT S, El0AENR5 D% 5,
(TMIFOn = 0; DI(Q); & %AfiZR@Eh{E)
QUyRg - N7 EEY K Z,
@A TRMEHET A 7 U BHHME 5 RAM EI & Rk (FRak N AIKTE)
FETERRICIIROMBEN A D F77,
DQar R A FRFEWET A7 ) BEEAERT 2 RAM S0 GR#EL TV 6
N7 HEITTITRERL, BIVIAENDDEFHFT 5,

QON— R T7THIC LY RH



(4) ZEEI D IAI
ZEEIVIABREX, B ALMERFIZRHIOE O AR EZITH Z & TT,
ZEEV AR EFFAT DI,

_E10;
ARk LE7,
72721, RL78 TIFEIEE D@ WEID AL LG S ER A,
DEVZERIVIALT LTI, FIVALBEROBREEZEHSRET OLERDH Y £,
BREDOREIL, ROLIITLET,

xxxPR1x = 1, xxxPROx = 1 B 3 (BIK, 7 7 4 /v MIREE)
xxxPR1x = 1, xxxPROx = 0 S 2

xxxPR1x = 0, xxxPROx = 1; B 1

xxxPR1x = 0, xxxPROx = 0 S 0 (BB 5E)

Z 2T, xxx IXERNT U241 T INTTMin O34 1%, TMPRImn, TMPROmn & 720 9,

86

IR 01%, BiIFhE L CELIRIEZR B RIZE VAL A[HE T,

EHFEMRERBL COHI VAL N LSRR, B LR

N PFRDEFY T,

HLR 4, BV N [ R

(s Ny

INTTMO7 TEJE LB (0. 01 FD[H Fa)

INTRTC it 2o (0.5s(min), [T#9]) ’ :

INTTMO2 FRAMEZAE (1. 2ms (min) FLEE)

INTTMO6 TRAMEREAE (0. 6ms (min) FLE) ) .

INTSR2 UART 2215 (0. 5ms (min) F£FE@19. 2kbps)

INTST2 UART {5 (0. 5ms (min) FEEE@19. 2kbps)

- BEEa—7 v [TH] 1 3
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3.5.4 EE#M FF A\ (BTIMER. c¢) #fER
EJEAH S A ~#H e E (BTIMER open BA%0) &, 0.01 #Z & OFI 0 AL T BT 5 &
HAALEE  (BTIMER_INT BA%0) 2 OHERK L TUWVET,

BTIMER open BH%4iE K7 A AR €%k (drvinit B0 HOEOMH L CTUVVET,
BTIMER_INT %4 CiZ, £ C ESfBfE 0y nr v Ao H v v e, v Ay F Ry 7 -

ZASDIT VT ZATWET, TOR, KR T A AN 2KEFPFFOH L TV ET,
(TS )

BTIMER_INT

Tat YRR OH T R

A 4

TOFF Ry T e HA=DI VT

A 4

BAE R T A N2 KEFIZFFOH L

A 4

Yes

D IAZHET




3.6 F*uF (il FREH)

88

T = AT 4 ZHT HECOWTHHALET, TV roxas o 250
TLEZEN, ZTO®HT, BOHLFOERE AT 4 « T—XIZOWTHEIZIRHA L £9,

3.6.1 HUFN. AT 4 OEE

UAR 3=6A AT 4RO T a7 T .02 RLET, TUVREEREF—ANITEK

STERTEET,

/¥ UAN3—6A AT 1 HEE */
#include “PORT.h”

#include “TASK.h”

#include <stdio.h>

#include ”BEEP. inc”

int main(void) {
char 1ine[33];

int tempo, ichou;

BEEP play (whistle polka, 0, 85, 0);

while (1) f{

while (gets(line) == NULL);

sscanf (line, “%d%d”, &tempo, &ichou) ;

if (!tempo) break;

if (tempo > 10 && tempo < 250 &&

ichou > 36 && ichou < 24) {

BEEP_stop () ;
while (BEEP_refer () ;
BEEP_play (whistle_polka, 0, tempo,

}
BEEP_stop () ;

return 0;

/% D%/

/*2%x/

/*Q*/

/¥ @D/
/*@%/

ichou) ;

FATARER 3—6A
FRFFZASIH)

100 12
70 -12/]
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DODARTF A HEO RIA 2 MEHT AT DIZTASK. h &2 A v 7 b— R LET,
@BEEP. inc IZY > T NDA T (4 « T PN I I TNET,
(®BEEP_play BA%ix A v 7 4 HEDOBRZER L £,

5141 : ONPU *p; R ORI ~DRA 4

512 : int offset; FlF p DIFEHNBIRD 555 I BERFK 5L E,
51%3 1 int tempo; HZEHE 2 1 MO B OEE THIE,
Bl#4 : int ichou; BTRAEAEVET LA, PEHATHIE,
RYAE: int; W%ﬁiOUL,%Wﬁ%ﬁ@ﬂﬁWF

EEIZ AT 4« T = EIR L TEF % 3 1% BEEP_check B3 Td, Z DRIHUT
0.01 FEMICTREOH T EEAH U, EF ML (BTIMER. h) 72 HFFOH LTk,
@BEEP_stop BI#II A v 7 4 HABDE L ZER L E T,
(®BEEP_stop 75 Hi L7-4% [E %5k % BEEP_check TSI {T1F THEIE L 7= 2T 5 D
2% BEEP_refer B3 (w7 miEF) TI,

3.6.2 FHEDERK
JEE T E 2T, BRICSUEEERO 7 ey 7E5EBLET,
AV —H, ~y RARCOEGAEBRBETTN, ZbEEIT 21037 7B T,
sua vy 7EEE LTROEMATEEIZIZ A~ T LA 2=y (TAU) ®1F ¥R/
P EEALTAERTEET, REFIATKROLBY TT IFF ¥ RLET),

(1) TAU 353% & (3.5.1 &)

2)F— FEE (7 uv7iEiR)
TMROn = 0x8000 F 7% 0x0000;  43JEZ 1 v 7 PRSO1 ZfE 3 583412 0x8000
ZEIR L E9,

(3) AR E
TDROn = JEHI% - 15
ZIT, A = BRIy vy A ) BT 2 TR OE K /2
B 2 1E, PRSO1 ORZETIZ 1/16 \ZF%E) A fEH LT 1,000 Hz DIE S A 1EDITI
JEEA% = (20x10° / 16) / 1000 / 2 = 625
HDWINIT. h @ CPU_FREQUENCY ([CEFEMEH W £

L7220 FF, TDRONIZIE— 1 LIEARET D REZEELET,



90

(4) EhEBA A
S TOOn & H /) AR— NMZERE L 0 &), 7072 LA E i 72 &8 v e,
TOLOL &= “(1 << n); Uty MIHHED £ £ 72 AW ATRE, X L
TOOL &= “(1 << n); W L~V ATE D, % 0 12T 70 HAA IS AT HE, 1 1o
TOE |= 1 << n; WAZE
TSOL |= 1 << n; W, EhEB AR,

W1 iR 28413 DI, EI THide SFR H ML #AT (3.2.2 (6)BHR)

LIk o v 2T IROEEE LET,

DA © > % TCROn |ZJE HIFEE TDROn D A A,

@TMROn THEE & 4172 PRS00 FE 721% PRSO1 7 1 27 AT, TCROn % 8L
@TCRON 8 0 1272 5725, W TOOn DAL~V E2KEEL, O~NRD,

G)EEREIET 205G

TTOL |= 1 << n;
N THBEOHINIELE L ETR, HAOLSVEERZEOREEZR-T2E ETT,
JEETH—I%, EREEEZNTICELICTDLRIBRVDT, —RppyREETIER<
FEREILT 2581, ROLEICE>TOo Iz LETS,

TOE &= ~(1 << n);

TOOL &= ~(1 << n); __DI, _EI THede SFR B IREAHELE (3.2.2 (6) )

3.6.3 ¥ —MHADEELRE

HiliZe 7 —H ol % Y A~ 3—6BIZRLET,

F— AJJTEWH (= TDROn + 1) ZFRETDH L, FIUTKHETHENHET,
0 ANTHEENDILED £7,

Datoi B9%%
SCFHN AN AT 4 7 5 V) BT,
T 5121, stdlib.hZA > 27— RLET,

(@BEEP_timer_start BE%%
IAXREZAT> CHEZHTEETT, 518, A% - 1 (TR REME) TI.
AT Al K43 (BEEP.¢) IZ&ENTWVET,
BAENT3.6.2 (1)~ (4) THHILTEREZIT> TWET,



(3BEEP_timer_stop %k

HAREZATH> THEZILD L TT,

AT 4 KF A% (BEEP.¢) & FENTWET,
BN T3.6.2 (5) THALIZREEZITo CWET,

/% YA b 3—6B HHiRTH—HT) */
#include “PORT.h”

#include “TASK.h”

#include <stdio.h>

#include <stdlib.h> /* atoi BAELH */

int main(void) {
char 1ine[33];

int 1;

while (1) {
while (gets(line) == NULL);
i = atoi(line);
if (i) BEEP_timer_start(i — 1);
else  BEEP_timer_stop();

}

return 0;

/*Dx*/
/*Q%*/
/*@*/

91

FATHEAR 3—68B
(FRFFZ AT

6001
1200 /1
300/
0/
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3.6.4 EREAERKE
TR L2 B A H LIV ATE, MR & B 2 35 L £,
F— 1y SFHEO TR 12 FHE (12 VR TIE, R (T, 440H2) 75 OFRE (OF
BHALD) mEV, HLEROBERBARD XA TEETS,
440x2%12 [Hz]

F3—6A FEUELEMND 1AV X —T 5O nfE L HHEAL

m GRS m A

0 7 6 L 3b
1 T4 Tb 7 2

2 v 8 77

3 N 9 ZrH Vb
4 K- Lb 10 v

5 1 11 YH T b

LRI T J OFMIZn = -48~+39 T,

A AUNLEEEHTEAS, WHWE 2 DRI FFHE L TW-O TIIRNEND T,
12 TR O EO DR EFREL, HEIT 1 A7 4 —TE) FIL2HH D 0TI
LET,

F3—6BIZ, W b m s 1.25MHz (20MHz/16) (Z351F % 440/32 [Hz]HEod & Hi% %
ARLET, 40 Hz z i L7cne X1, ZofEx 32 THEIDM, b8y MY 7 RLET, &
D IEMEICIT LD DOFHZ LE3, TDROn OFREMITEHE - 1 T,

#F3—6B Znwmw s« V—ZA1.25MHz, 13.75Hz 7°6 1 427 % — 7450 JE %k

ElEEd JE H15 ElEEd JE H15
5 45455 ) 32141
TH b 42903 2 30337
v 40495 77 28635
N 38223 Ty b | 27027
K- L) 36077 v 25511
L 34052 YH T b 24079
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3.6.5 AuT (HIf K4\ (BEEP.c) 3
(1) #rE
RESNIZ AT 4 « T—HIZHESWTHEEEL 7,

()7L
0.01 A TR OB Z O L £,
void BEEP_check (void) ;
RO & 4F 11X 3. 6. 1 T CHiB7 L7z BEEP_play B4k, BEEP_stop B i/ L %9,

B AT 4 « F—2 Ol
UAR3—=6CIZHHER AT 4B (VT7v =TV, V7V T7YT—) ZRLET,
1 ODOFER % ONPU LT — 2 TR L, BE/EWTES Tl 2R L £,
BT TIERLS, V=M Eoflifla— bl 2 &N TEET,

LR B— N A EICER CX A~ 7 22 BEEP_ONPU. h CEHZE SN TV ET,
IR, ~7nuZffiof=V Ak 3—6C DOV THALET,

O{ mSET(H 7> & 1D, %% ) : KERHEEHRELE T, DX 1D = 0~3 O 4 A
FCOMSTIC A 7 MEIETTX F9,

@ Hf, ToES ) /R4 D0, RE, MI, - - «, TORIZ2 T4 (UHEH), T8 (

NGGER) OXIITHELET, BARAIZIZ BEEP_ONPU. h 2 R T< 7230,

Fio, BYEZBEMLT {(FR, FokE, B oFXCcbiEEcEEd, B,
FORSICEDLIREBEOESHMZERL, FARAT—DLIICHEEORTHHAE
Q0, AX v H— DX Y 2FE Q0 2 EE24RE LT, BIEAERK LI & &3,
char BUZ545 BEEP_quiet (ZHS#N L 72 (RIMIME 4) x 0. 01 M EEE IR & 720 £7,

@{ mFUKIEDES) } K2 EWLET, REa—FIEFORILFEL T,

@{ mSKP (B 7> % 1D, #EA) | REINT-EEE TIIROEFICERF T, A%
Wz 5 &, R (FHERSOEHZEE S THRE) ~BE#LE7,

®{ mREP (B 7 % 1D, V) }  RESNZEEE TITRED % (FFRSOBERE =
THRE) ~BEILET, BEEHZ D EROEFIHERET,

®{ mFINISH } : A2 & T LET, BEETHHLAIE { mREPLAY } EHEEL £,



/% UAK3—6C AT 4 « T—Z D %/

#include

#include

#tinclude <stdio

#include

“PORT. h”
“TASK. h”
.ho
“BEEP_ONPU. h”

const ONPU melody[] = {
[k )T —=T I VT TIT— %/

/%00%/
/%02%/
/%05%/
/%08%/
/*11%/
/*14%/
/*1T%/
I

{mSET (0,

{ so, 18
{ LA, T8
{ so, 18
{ LA, T8
{ LA, T4
{ LA

int main(void)

, T2T}, { mFINISH

1}, {mSET(1, D}, /*%D*/

b, { LA, T8 }, { SI, T4T}, /*%@%/

b, {S0, T8 }, { mQF(T8)}, /*@*/

}, { LA, T8}, {SI, T8},

b, {0, T8 }, { mSKP(1, 17)}, /*@=/
T}, { mQF(T8)}, { mREP(0, 2) }, /*B+/

} }

/*®%/

{

char 1line[33];

int tempo, ichou;

while(1) {

}

while (gets(line) == NULL);
sscanf (line, “%d%d”, &tempo, &ichou) ;
if (!tempo) break;

BEEP_play (melody, 0, tempo, ichou);

BEEP_stop () ;

return 0;

FEATHH R 3—6C
(FRFFZ AT

94

120 0/
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3.7 LED & (PWM i)
LED O D &2 2 H12iE, PWM (VL AMRZEFH) W C LED Z8F#Eh L £ 3, £F 13t
D &R LI=t, P IRIEOAER T iEZE A L £,

3.7.1 FAD X OHEF
RIS K 7o T2 VI 72 o720 28 I35 2 U A R 3—TA IR LET,
F— ANV, PEEMREORT A2 AN TxET,

/% U A K 3—7A LED #% */ FATHER 3—TA
#include ”PORT.h” /*D*/ R A 1)
#tinclude ”TASK.h” /*@*/

#tinclude <stdio.h> 800 40 30 2.5/

#tinclude <time.h>
#include <math.h>
#tdefine CLOCK() ¥

((unsigned int) clock() / (CLOCKS_PER_SEC / 100))
ftdefine PAI 3. 14

int main(void) {
char 1ine[33];
int x, peri = 200, center = 50, level = 50;
float z, gamma = 2.5;

while (1) A
if (gets(line) != NULL) {
sscanf (line, “%d%d%d%f”
&peri, &center, &level, &gamma); /*@)*/
if (peri == 0) break;
}
z = level * sin(CLOCK() % peri * 2 * PAI / peri);
z = pow((center + z) / 100, gamma) * 10000;
if ((x = (int) z) < 0) x = 0;

PWM_start (x) ; /*@D*/
__halt(); /*©%*/
}
PWM_stop () ; /*©%*/
printf (“closed¥n”) ;

return 0;




96

(DCAT8KOR i K7 A 7 « % F TIX PORT. h ®H|Z HALT B%k A4 © 720 DRk A3
HYFE LN, CCRL TIXEIEA S _halt L7 ESAEIZRY E LT,
__halt BAEIE, A BDDOEID IABIMNININD E T~ A a2 ZFRHEIRREIC L £ T,
T2, EAM (0.01 ) EIVIAZULMNEAE LW, RRFEHRD VI
foTWET, L7 THETDL LV HBREREMIZDHZENTEET,

@PWM B A IO 72 b D~ v 4T,

QIR DT DT A= T, RO AOERELET,
JEEAL0. 01s AT, & & —fE[%], #RIEMHE %], 7> ~HiEfE

BRI, sin BB EfE-C, o —fH + IRIFME *sin(t) THELTHET,
- T, B Z—flH 50, HRIEME 50 ZFET DL, 0~100%DHIH THD S HED
v ET,

72720, AMOHOBRIIANB DT, ZOFEETIINASL SNEMRICED
ST X ITE L EE A, £ 2T, NE I (pow BIE) 2> THIEZITWET,
FEEBREE T, o~ MEE2.5 SHOWLWATERWELE TLT -,

¥, 0BANTLHEKRTLET,

@PWM_start B9%iZ, LED 385t K 4 2% (PWM. ¢) OEIECT, PWM B2 4R L £,
21¥%, LED ™A & 0~100%% 100 7 L=l (0~10,000) ZfELE T,

O SOEMIF0.01 BT L THoRDT, _halt B CREL 5,

®PWM_stop BA%kIE, LED WY KT A NSO T, PMIEAEREZELELET,

3.7.2 PWM B DAR
PW TR & 1E, —ERONOM%E 4 HRICT 202 HBICET CE 5T,

B

FUBE (HEEICEEL 9 D)

A 4

<
«

I 7 5
(—MRANZITBREITITE T L)
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PW T2 AT D722, A4~ T LA 2=y (TAU) O 2 DDOF ¥ /L%l
MUET, BEBRMZIED e~ A% - Fryxn CAFFyx2nES n), FUoHEED
FXY AN EZAL—=T « Fx b (UTFrxNFss) EIFRET,

REFINEIRD & B0 TT,

(1) TAU L3R & (3.5. 1 )

(2)E— FRE (71 v 7 &R
TMROm = 0x0801;
TMROs = 0x0409;
7212 LA 7 vy 7 PRSOL ZE 3 258121%, Z424 0x8000 Z IIH L £ 7,

(3) AR &
TDROm = JEAHIEL - 1;
ZIC, A = BIRUZ7 vy B / BB OE K
Bl 21X, PRSOL(AFETIL 1/16 IZFRE) 2 LT 280 Hz DEMIZ1EDITIX
JEHI% = (20x10° / 16) / 280 = 4464
HDWINIT. h ¢ CPU_FREQUENCY |Z &Ml » £
L0 EF, TDROm IZIE— 1 LAEfEEZRETHAZEELET,

TDROs = ~ A X OJEIEL * 4 LI D R (%)
0%72 5 0, 100%72 5~ AX DA AZHRE L £7,
TDROs IZRERFZA S HIHE/2 DT, &L 0 THREWER A,

(4) EHERR 46

Ui~ T00s &= i )AR— MIREL 0 =), 7272 LI Ew% 72 H 4 MK T EE,

TOMO |= 1 << s; WZE, TE 1,

TOLOL &= ~(1 << s); ‘W THUOHE, WO £ F 722 HEMETHRE, 1+ 1,
(TOLOL |= 1 << s; ‘L TAHOBE,) FE L

TOOL &= ~(1 << s); ‘W TAHrOHEE, F1,
(TOOL |= 1 << s; ‘L THUOHE,) E 1L

TOE |= (1 << s); V2B

TSOL |=1 < m | 1<<s; WH, ENERSE, 1
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LR 7 o B ITIROEMEE LE T,
A ™7 > % TCROm |Z TDROm DA % F{ A,
7177 >4 TCROs IZ TDROs D Z XA L T - T00s 225 A« LoL & ],
72721 O%FFITA 12720 EH/ A,
@67 7= PRS00 £ 721X PRSO1 @~ v 7 J&# T, TCROm, TCROs % Ja%,
@TCROs 73 0 1272 > 72 b, ¥ T00s 22 HA 7 « LL % ],
PIRE TCROs 1Z 0 D FE F T,
723 100%HFIA 712720 £/ A,
@TCROMO (272 5725, D~H D,

G)EEEIEIET D5 H
TTOL [= 1 << m | 1< s; 7+ 1,
TOE &= (1 << s);
TOOL &= “(1 << )5 S

JE1: DI, _EI THede SFR EH{R#ELHELE (3.2.2 (6) &)

3.7.3 LEDEHYE FF A% (PWM. c) A%
PWM. ¢ {1, 3.7.1 THibH L7= PWM_start PE%k & PW_stop BAE7Z T A > TWVET,

- PWM_start B%%

PWM 23EIVE L CTRWEAIE, 3.7.2 (1)~ @) OFEEITVET,
T CICEMET THIE, TDROs 721 EEHZ F4,

JEHIE, 280 Hz EEIT/ > TWET,

TRINEE L DT, FRIMBIE R T A NTHA ~ZMHTOEE1E, &Y E EOF
W20 F9,

« PWM_stop %%
3.7.2 B5) OFEEITV, HAEEILELET,
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3.8 IEEEHIE (A/D ZH#2)
BEZNET 2120, BEEVOHTIE2NE A/D a2 R "—X Tl 9, 90X
HER 2R L7214, A/D 2 =D EHBHLE T,

3.8.1 EERIER
UAK3=8AD7 7T A%, Enter ¥F—%2#T T LIBEAHE L, SEOHTHE, @&
EOIRKME - F/MEEFRLET,

/% U A N 3—8A JREEHIE */ FATHRES 3—8A
#include ”“PORT.h” GRFIUIZATIHI)
#tinclude “TASK. h 27°C, 27, 27
#include <stdio.h>

/]

28°C, 28, 27
int main(void) {

char 1ine[33];

int imax = —-100, imin = 1000, inew;

while (1) {
inew = TEMPERATURE ( AD_read (ADch_TEMPERATURE) ) ;
if (inew > imax) imax = inew;
if (inew < imin) imin = inew;
printf ("%d°C, %d, %d¥n”, inew, imax, imin);
while (gets(line) == NULL) ;

}

return 0;

OIRFERE BT A A" Z#AIIATe 72D PORT. h, TASK.h & A > 7 /L— R L%,
QIREREIL, & 2BEETITVET,

IREEHIE KT A 23 (AD. ¢) IZ& £ 5 AD_read BISCT, BEY VO H B % Hi A
DET, BlIEIE, A/D I N—FZDANTF ¥ FNEFEETT, KYEIE, unsigned int
BT, BAL10 By MIEHFERPHEM SN TOET,

« AD_read D V) fE 4 TEMPERTURE ~ 7 v TIREE AW L F4,

ZO~Z7 I ADh TERSNTWET, MRIL ICHAOBEEIZRY £,
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3.8.2 WERA/D 2 "—FDFERFE
T, BEOT v ) OFFHARY FIECOW TR LET,
FIEIZKRD LB T,

(DA/D =z =2 ZEfES v o 7 fitis
ADCEN = 1;

QF— R+ LU RKZ (HERE, T/ \L—F - FV)
ADMO = 0x295 B L2 b« A%y, ZHGHE 4. 75 u s (20MHz BHERY)

ADM1 = 0x20; Urvay NEE—FR
OEHE— NICTAEA1E, RLI8Da—H—X « v=2 7 LE2HBBL T
Sy,

(3) T RV —HBERD
QYDOBRETaL N —H LA NV ET, 2206 lus U BB ET,

(4) SRR E, T v R/VEIR
ADPC = d; dix, 7 e AN (P20~) OWN, {IARHNG
BT VANV AMIITHE) D OETT, RIA43 F» b T
N R T HHRETAICHRELTHY 7,
ADS = ch; ch [ ZF ¥ XNVFEFTT, P20 8723012720 £9, WER
(P22 i) 1212720 9,

(5) BhERR AR
ADIF = 0; BT 77 7% 707,
ADCS = 1; ZHBA A,
while (IADIF) ; T T D

il RREANZE S = ADCR; EHFE RO, HH AT — NOLGE T, LR
PLEDEN O AZ DB DEGEIXIROER B GE D £7
23, ADCR OFtAH LIZFIHE T,

ADCS = 0; EHaET (Do ay NME#E— RTITHBIC 0 1
725 D TAREE)
(6) 1= 1k
ADMO = 0; a R L—HF - KT,

ADCEN = 1; AD L N—EOBEY vy ZE L,
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3.8.3 EEWHIEFTFA N (AD.c) ##h
AW TlX, AD_read B%%, IREAH~ 7 0D 2 ONEZINTWVET,

(1) AD_read PE%k

3.8.1 Tt L7z AD_read B%ki%, 3.8.2 OFIET A/D B Z st H > TWET,

HL, 20770 LLBEEZ LT TE, BIviAALEEIEIC U CHIERA (ADCS = 1) L
ToZICHALT B (3. 7.1 /) #FAT L £3, A/D EBHALISOZER T HALT fEBR S 7= %56
(ADIF 23 0 O FDIE) ITHME (FHEADCS = 1) ¥2XK5ICLE T,

(2) IR EEZ i~ 7 1 TEMPERATURE

REE VOB EDL>THRWVWEIIZ, FHRAZ ALK T/ rERLTHY £7,

~A 3O ANref BEL, HEE /%@{mﬂﬁzﬁm;o 0CCEBIEZLUTOLIIHRELE
R
#tdefine Vref_voltage 3300.0 /* Vref vgFBE [mV] */

(Tzl2Lar A F « A7 a VOFEFRKT VDDV Z457E L 7258613 5000. 0)

#tdefine Coef_degree 10.0 /* IR Y OWRERE v/ Cl */
#define Base_voltage 600.0 /¢ IBEE VO O0CEE [mvV] */

HERTBELZZE L TOPEMEIC > TWETR, BRIk LB T,
YUYV HIEE = AD AR fE * Vref_voltage / 1024 / 64;

1024 1% A/D 23 10bit 23 fiREED 7= 8D

64 X A/DFHAWMVMEN 6 By b7 FENTWAH72d,

BE = (Y H1EIE - Base_voltage) / Coef_degree;

AT ITCHALIZ IO T2 BHIT L TWET,
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3.9 KrEtEEse (RTC)
RL7T8ITITH L o e 2 o T- U T A XA L - & (RIC) BN S TWET, K
SRR OBE R LT, RIC OV, BRE LEFOFNZOW T L £,

FATHER 3—9A

3.9.1 WEtOFTERE (FRFHEATIB)
IS N ) N g =57 N ] b0 N = S PEJE 2010 4F
5H 27 B (K)
Dtime. h : FER OEFG & G E DB AL S 72D D~y X T, 9 B 59 4y 48 F»
@youbi : BEH DFERFHT —7 VLT, /
@time_t : C SREHBE CTED LN TV B BRZIORITT, >>2010 8 22 0 22
JEREZ] & 13 H AT & R A AR L2 R 7 — 2 © 4 15/
T, ARTIZ OB, 12 B2 0T, P& 2010 4F
®struct tm: C SFEHKETED BN TWD “BERBOEFZ]” 8 H22H((H)
EERTT, LFTOA N EEATHET, 22 453 157

tm_year : 4E (FHJE& 1900 4E4 0 & L7-5H),
tmmon : H (1 AZ 0 & L72¥E), tmwday : BEH (HMERZ 0 & L723d#H),
tm_mday : 1~31 H, tm_hour : 0~23 B, tm_min : 0~59 43, tm_sec : 0~59 f,
Dtime : C SREMK TED SN TV LT, BRHAEZESELET,
1% R OEEENT DIBERZ~DRA &, WEILNILL Z86E L £,
FROE - B SN2, AT 0 B, 12 BB ofb$ 3 (BUEsh).,
®localtime:C SREHIME TED LIV TV DT, ERFAZ 2 BR R OREZ| ~Z8 482 L £ 5,
FI%  JEERL, ARTIZS 2 —T, RICSEZEZETOET (),
RO - BERERAOEEL~DORA &,
@printf OFAT, FKRBILAALE % Hlf# = — K 0x18, 0x01, 0x01 (M /A |) THEL T
WET,
OBRAIDZAT B5, Enter F—BIENDETHDBET, Enter F—2Sh 5 L H
i ERFZDOATNZ 720 £97, __halt BTSN TIE, 3. 7. IOE B L T E &0,
@A fFEREL] KD T 2) HZEETRY > TANLET,
W44, A, B, R (AEZ0L35a—F), K, 4, B
@settime : THRAHIDOKFLZ RIC IZRE L E T, C Sisss o TT,
Sl BEHER OB A~DRA U H
JROAE : BREIRE 0, KBRS BOF CRRRIL /) —F = » 7 D723 EOF IZHHEHEA)
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/% U A N 3-9A it DFRR L ERIEX/

#include ”“PORT.h”

#include “TASK.h”

#include <stdio.h>

#include <time.h> /x(D*/

const Char youb1 [] [3] — { ” EI //, ”ﬂ //, ”J{”, //7k//’ //*//’ ”(ﬁ” , ”j:// } ; /*®*/

int main(void) {

char 1ine[33];

time_t timer; /*@D*/

struct tm *calendar, tset; /%%,

while (1) {
timer = time (NULL) ; /*D*/
calendar = localtime (&timer) ; /*@®%/

printf ("¥x18¥x01¥x01 FE/&%d F£¥n” "%2d A %2d H (%2s) ¥n” "%2d B5%2d 43%2d #¥n”,
calendar—>tm_year + 1900, calendar—>tm_mon + 1,
calendar—>tm_mday, yvoubil[calendar->tm wday],

calendar—>tm _hour, calendar—>tm min, calendar—>tm_ sec);

line[0] = 1;
while (timer == time NULL) && gets(line) == NULL) _ halt(); /%0,
if (line[0] == %¥0) {
printf ("¥n¥n¥n¥n¥x18¥x01¥x01>>") ;
while (gets(line) == NULL); /*@D%*/
if (sscanf(line, “%d%d%d%d%d%d%d”, &tset.tm_year,
&tset. tm_mon, &tset.tm_mday, &tset.tm wday,
&tset. tm hour, &tset.tm min, &tset.tm sec) == 7) {
tset. tm_year —= 1900;
tset. tm_mon——;

settime (&tset) ; /*@2*/

}

return 0;
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3.9.2 RTC OffEVF5

(1)RTC DB TFNE
D32. 768kHz ZEFFH

FIRDLET DDEFRFHET, OB ORIEFITLEIC 1 LU LN Z L
NI E9, FRHTRLTS TIIRIRE %2 CMC LY A TEIRTE, BEHNRVIEEL
TENZRERI DD 5 £ 5 TF,

RZA %« X hD RT A SPIHAREE DRVINIT. ¢ 705 FFONM LTV 5 RTC_open B
TlE, FHRELTLERbBE L TWEEA, U A 3—9A DRREAENND R T “#
HRIR” RET1IBRE, “MEERIKR RECT2LHBRENP>TWD ERDbILET,

QLI ALRE
RTCEN = 1;
RTCCO = 8; 24 Bl OF%E T,
OB EIZOWTIZRLIS DV =a T LEBR L T E I,
SEC = Fh#IHIE (BCD = — K 0x00~0x59) ,
MIN = Z3FIHE (BCD == — K 0x00~0x59) ,
HOUR = WEgJ#ifiE (BCD == — K 0x00~0x23),
WEEK = WEH =— F#IHE (BCD = — K 0x00~0x06, FWEAS 0),
DAY = H#JH#fiE (BCD =— K 0x01~0x31),
MONTH = A #JH1fE (BCD ==— K 0x01~0x12),
YEAR = 4EAJHIfE (BCD == — K 0x00~0x99)

@A % —k
RTCE = 1;

(2) BT « BRFZ OFEAER Y J5ik
It EE 2 I B FICHEA IS I21E, ROFIETHEAET,

RWAIT = 1;

while (!RWST);
SEC~YEAR Ot AH 0 (NEFIEARRD)
RWAIT = 0;

while (RWST);
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(3) BAE « e D BT 5 1k
ELBIOMEICEEXHZ 572 51F, RTICE = 0 (T LT SEC~YEAR # & X H#i %, RICE = 1
FTHE IV TT,
BURE 0 1 BiED 572 &, KEtEMEA I EETICER T 2120, WOFIEICL £,

RWAIT = 1;

while (!RWST);
SEC~YEAR D #38r (N ITARR)
RWAIT = 0;

while (RWST);

(4) REFEAH 1IE

HEHN— Ry =7 CREEGREZ TN L= 2 A, 25°CT +35ppm (A # +92 FHICHEY)
TL7z, F£72, ZOTFOKEFBIETIL 2 ROBERMEEFF>TEY, 0. 04ppm, C2 R
DFRF L B E T,

RL78 TlX, N HAMETHIDDOL Y ZZ (SUBCUD) %o TWET,

R W 2l o 7o B2 Ef 2RISR LET (15l Lo TET),

int x; /% TURT UEE %/

if (SEC == 0x50) { /% 00, 20, 40 VTOLISF CHIIE % FAT */
x = TEMPERATURE ( AD_read (ADch_TEMPERATURE) ) - 25;
x = 25CTOREE * 100 — 4 * x * x; /% ATRREFRELD 100 5 */
x = - FER / 102; /* FHIEHAL 1,02 ppm @ 100 5 */
if (FIEME > 0) HEfE++;
if (WIEfE < -62) MEfE = -62;
if (iIEfE > 62) #EfE = 62;
SUBCUD = 0x80 + (ffiIEfE & Ox7f);
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3.9.3 BEE LK

(1) 7 7 — LBEREDRRE Tk
RL78 DRTCIZIE, A Z A P THIRERAZ R TE L7 7 — LR DOV TV ET,
BREFEIZTKRD LB TT,
WALE = 1; 77— LA AN LET,
WALIE = 1; 77— LB AR EERTLGEICHRELE T,
ALARMWW = SF5RMEH ; T —LEFESELRAEZEELET, BATHI
1T 0x7f Z45E L, WL ONDOREHRE THHIL,
(1 < EH=—R)ZX0ESMELET,
ALARMWH = K5 77— L& RAETHRZHEELET,

ALARMW = 43 77— L &RETDHHEREELET,
WAEG = 0; TTI—=h T 757U T LET,
RTCMK = 0; T T —LEI AR ET AT AGEICERELET, 7272 LRIC A

B = NVEID IABIERERE O Sp A, FIVIAHRT T 734
DI=8, EIAINTWAFG 28 1 7 E 9 2 E L £,
PIFE, RTC OBEH, K, WNEEE —H L7256 WAFG 77 73S0 h, BV iAZEFFR[ LT
WD EITHI D IABAFRIZAY £,

(2) 7 7 — L BERE O T 5
UAK3—9BIZRLI8 O7 7 — LEREAMEH LI B R E LRFH OBl 2R~ L E T,
Enter & — &9 LHGFIEREEITHR E LA OBREN TE ET,
c R EOHAIXY AR 3—0A LRI LKA~ ETO T 22 A LET,
- BRI LREOHAX, B, DOAANLET,
c99 LT ANITHEERELREZTRIHLET,
FRERZANC D &, o7 AT 4 BNIVE T, Enter ¥—% 2 A5 & (L E D £7,

/% U AN 3-9B BHREE LKEE %/

#tinclude ”PORT.h”

#tinclude “TASK.h”

#include <stdio.h>

#include <time.h>

#include ”BEEP. inc”

const char youbi[1[3] = { “R”, "A”, "K”, "K', "R, &7 . T+
#define BCD(x) ( (unsigned char) (((x) / 10 << 4) + (x) % 10) )
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int main(void) {
char line[33];
time_t timer;
struct tm *calendar, tset;

WALE = 1;
while (1) {
if (WAFG) {
BEEP_play (whistle_polka, 0, 85, 0);
WAFG = 0;

}

timer = time (NULL) ;

calendar = localtime (&timer);

printf ("¥x18¥x01¥x01 FE/&%d 4-¥n” “%2d H%2d H (%2s) ¥n” "%2d IKi%2d 453%2d F¥n”,
calendar—>tm_year + 1900, calendar—>tm_mon + 1,
calendar—>tm_mday, youbi[calendar—>tm_wday],
calendar—>tm_hour, calendar->tm min, calendar—>tm_sec);

if (ALARMWW == 0) printf("7 7 — LA L¥n");

else printf ("7 7 —2& %2x:%2x¥n”, ALARMWH, ALARMWM) ;

line[0] = 1;
while (timer == time (NULL) && gets(line) == NULL) __halt();
if (line[0] == "¥0") {
tset. tm_year = 999;
BEEP_stop () ;
printf ("¥n¥n¥n¥n¥x18¥x01¥x01>>") ;
while(gets(line) == NULL);
if (sscanf(line, “%d%d%d%d%d%d%d”, &tset.tm_year,
&tset. tm_mon, &tset.tm_mday, &tset.tm_wday,
&tset. tm_hour, &tset.tm min, &tset.tm sec) == 7) {
tset. tm_year —= 1900;
tset. tm_mon——;
settime (&tset) ;

}

else if (tset.tm_year
else if (tset.tm_year
tset. tm_mon

== 99) ALARMWW = 0;
>= 0 && tset. tm_year <= 23 &&
>= 0 && tset.tm_mon <= 59

ALARMWH = BCD (tset. tm_year) ;

ALARMWM
ALARMWW

0x7f;

}

return 0;

BCD (tset. tm_mon) ;

)

{
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3.9.4 RTC FZ A\ (RTC.c) #%#
RTC R A XOHFIZ1X, 3.9.1 TitfH L7 time B94%, localtime B84k, settime BHELA A
STWET, FEEFNEICKHE L7~ RTC_open A%k~ 27 23 RTC.h TEHRINTWET,

(1) time BA%%, localtime BE%X

IND C S OBMAE RS &, RERITENRT — 2 CTHBL, I bHERMOMHE
WCEMT 5, L) HRUCHE L7 RIc > T ET,

—7J7, RL78 @ RTC 134, A, H, W, 7, L) X HITEHRENO B 22— F - o
2 THER SN TOWET, BOD a—FEWHDix, 10#KD 0~9 7717424y hThHhHbL
72HDT, CEFFETIE L7250 char BT A T3, M1 L 72D & NIEERERZ: & ORTH
BATEEEA RN DZIIATHE) . B HNL 72 & OFAEICHLT 97401F Long B D EAEIZIL
E0ETN,

time P¥LC, BEHEBIOMEAF BN & OBAEICHE L,
localtime BI% T, FPHANLZ2 & OB E BRI 0fRT D,
EWVIDIE, RLI8 7 T AD~A 2T E » CEBNE TGN LET,

FZTAREDRIC KT A4 3T, localtime BIECHEAE RTC 2B BN OMEAZBST 5 &
WIHIEIZLTHY ET, ZOHE time BEITES THL X WVWOTT A, — 16 ' M
PHNTOI U v MEAZERTEKE L TERELTHY £7°,

(2) settime BE%%
ARTIE, FEOHMHLCHER OEEICHOWTTF v 7 2{To Tk A, IELWEEE
BRETDHIIICLTLEEN,

(3) RTC_open B#~ 7 o
F—T BB ORDY E LT~ BERENRIC.h IZRREBESHLTWET, 3.9.2 (DO~
DOFIER KL THY £7,
EBICZZTHREMEDT —Z bitid L TWET, EH N — 7 OEREA+35ppm
FREETZ 5 7= DT, B IEIX-33ppm I L TH VY 9, FRNEIZEDOE TEEL L T Z &,
FRF 2L, “EA T v ar” - LI AT vary (2 T) —
“EF~ 2 1”2 RTCCHECK ZBANL T, U EL R LTL 2 &V, P141 876 32. 768kHz
oy vy BZHEST, WEICHERT 2B U o 2 3FRERE = 1ppm LLFT, 7l
EH 0.1 Hz ALORIRA 22 &R 2 i IEMEDMG DIV EE A
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3.10 %Y = COM A— M5k (UART 3@13)
A ALDONES IV TNAA L HE T 2— A%V 2D COMA—~ (USB#H D CDC, {xiH
COMAR— hEde) IZEHE LT, XV a oy 7 NE@ETAHHFIECOWTHALET,

3.10.1 %Y o Ul Hefi
ZZTlE, USBRREHODOARCOM KT A NNDA VA =NV ERHF—IF VT FDEY
N7 o FIZOWTEBALET,

(D RAE COM R F A /SDA 2 A h—)b

[FIFAIEIBE B C UL, KA B0 USB— o U TAVEME Y 2 — VAL THWES, K7
ANRDA A M= VFHEE, TOEY 2 —NOHPFELZSZMLTIZI 0,

MHEO R A BTV LvEY A, &FORTA N2 A =L LET,

QWHE—IF N VT OBy N T v
D& —3IF N - V7 NOFEH
BERHCEITa—F (fn: LF) 2N TE 20 5MTH L, Windows DA 23
— & —3F ), Tera Term 72 EMFE z £,

@F—IF N VT NOBRE
ROFNMEFRTELET,
R EHH Tera Term / Pro INA IR—F— I F )L
AR—1— b :19200bps (EHEARE), | IE (setup) >V | 7 7 A —H LR
F—H 8w b, NUT 4 ML, | T/LHR— | (serial

Abhvy7 1 Ew R, port)

Zu—ilifl o =Ry

EER &7 (LF) ZfHind 5, RIE (setup) =W KR | 77 A>T 1T 4
T a— R 7 b JIS (terminal) —RRIEY 7 KM

o—h)lxza—:HY

AKX A 7 VT100] 72 &
7B, BTF— L L TUIEFF —FO Enter F—ZHH L T ZE 0,
BT Tera Term THiE 10 F—HED Enter F— LA ATRETT,
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UAR3—10AI2, NV aryhbikolAvt—V%~vA a3 flOLCDICFERL, BN

Ko/ ar~E)IRTHlZRLET,

J UAR3—10A XY AL ~D)—T N7 %/
#include ”“PORT.h”

#include “TASK.h”

#include <stdio.h>

#include <string.h>

int main(void) {
char tmp[100];
FILE *fpr, *fpw;

fopen ("COM:”, "wb”);
fpr = fopen("COM:”, “rb”);
if (fpr == NULL || fpw == NULL) {

printf (“error¥n”) ;

fpw

return 0;

fputs ("E8{5 BALAYrYn”, fpw);
while (1) {
while (fgets(tmp, sizeof (tmp), fpr)
== NULL) ;
printf ("%s”, tmp);
fputs (tmp, fpw);
if (Istremp (tmp, “end¥r¥n”)) break;

fputs ("1BEH TY¥r¥n”, fpw);

if (fclose(fpr) == EOF) printf (“error¥n”);
if (fclose(fpw) == EOF) printf(“error¥n”);
printf (“closed¥n”) ;

return 0;

/% D%/

/*2x/

/*@*/

/¥ Dx/

FATHRESL 3—10A
XY 3 AR GRPEDS A TD)

E Tera Term — COMS WT

File  Edit Setup Control

i {5 B A5

tezt mezzage|

test mezzasge

—1
]
=

~ A =AU (FTRAER)

test message
R IR H Y
end

closed
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OQ#ER— b DA —F
fopen B CA NV —2 54— LFET,
L AT T DN T 7 AL (EREEE S Te) DOFRET, UART @{F DY
A COM"ZFEE L E T,
e A—TUE—REHRELET, K743 %y FTlE, EEOEEIE
"wb?, AR DL AT AR E L E T,
ROfE : AR —A~DFRA X,

QX FHNDIEIF
fputs BIELCTA R U — A~SCFHZED 97,
GIELL R DLFHNASDRA o Z oD WNEIFINY T I NV EFRELET,
532 : ARU—A~DKRA X,
RO : i35 &0, KAKT 5 & EOF,
7%, LCD ~3UFF & KR T 5 puts BISCCIEARZICBBIRICSAT (¥n) 2MHINE
NWET A, fputs BEIIMINSNLER A,

LA 30k 55E1E, foute BAZMMLET, ZoHa, s 1T
Da—REfRELET,

@XFFNDZAF
fgets BT A MY —AMBHAT (Yn) £ TOIXFHNEIFG L ET,
I BUSSCTFRN SN T DG ~DRA 2 faE L ET,
¥ 2  RRESTE - 1 E2RELE T, @EITESYA X (sizeof ERH
%) HERELET (EATH8KVE X OFIRA),
Fl¥3 : ARY—L~DERA A,
ROAE : sk 3 25 &85 LRUAE, KET % & NULL,
7BX =00 XTI ETET 5 gets BIEUIIAT (Yn) BEETHNETD, fgets
B¥UIIAT (¥n) bEtAAARE T, HEZICIL gets LRI U Y0 AP IMESET,
KT AN X bD fgets BIERIE, Yn 23RD05152 - 1 XFEHAALET
NULL %3 L#eiT 77,
1 A R S3OZETLHHEIL, gete EEHFEHLET, Z0%HA, SIEIEA MY
—AASDRA Z T, RO EIEZAE 2 — N (722 LZERRITIUTEOR) 12720 £97,

@@EER— D71 —X
fclose BBTHKR T LET, HMEOHAIE, EERETETHLIREICRY 7,
5I¥1 : ARY—L~DKRA U H,
RO : i35 &0, KT 5 & EOF,
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3.10.3 UART GERIEAT U TN - LAV Z Tz —R) DFENT
(1) W

RL78(21E, U T/« T LA 2=y bk (SAU) EFHEINDT YT« Fx rLDEL
=y FBAA SN TEY, 37 ey ZE#H Y 7, UART GERE#I Y 7)), f#i5 1°C
ELTHERTEET,

PRI LD SAU MEEHS i STV A b0 bd 0 £9, LINOHBIL, RL78/G13 OHf
D SAULIZOWTHEBALE 9, 3.2.2 (6) DEEFHLBHL TIZE,

SAULYE, U7 Fx 4K (64 LU FOMIEIT 2 AT, B BICEIVHDY)
MO SN TWET, HxOF v R/UWTHEMT 3 o ey 7R U 7rd 5035
I°C, 2F ¥ kL CUART & LTHEMICTEE7, 22 ULHMEEIZAHR TR, BIRTE HHHE
MRES>THET (F3—-10A ZH),

AETIIF ¥ 110, 1 249 UART2 % COM AR— hEpH & LTEID Y TTWEd, Fv
TV 0 DBIEER, Frr 1 BREAICRD £,

SAU 1 9121, Hx DOF ¥ RV EDRNZ RO E D HLETY,

SAUIEN = 1; - - -SAUl ZHAZNTLET,

_nop(), _nop(), _nop(), _nop(); -« RL78 TIIAEIZ/2 D £ L7273,
T8KOR HHAD Y — AT 5B 1F4 7 vy Vb E T,

SPS1 = PRS11 << 4 | PRS10; < HADOT Xy RAVTHES Ty TRRE

ZIT, fAxOF ¥R NATI 2 HEO 2y 7 LEIRTET, Zhthorsay 7 E
A PRS11, PRSI0 THEL £7, REMILCPU 7 vy 7 D4y HELa— R TT,
0:1/1, 1:1/2, 2:1/4, 3:1/8, 4:1/16, 5:1/32, « = «, 11:1/2048
AFETIX PRS00 % UARTI M & L THAIZHEID Y TTWET, REMITA—L— ML
THRELET,

F 3—10A SAUl O#EEEEIR (RL78/G13, 80 B> LI EDEHR)

Fr x| 3V T I UART fi§ 5 1°C
0 CS120 UART2 11020
1 CSI121 11c21
2 CS130 UART3 11C30
3 CS131 11031
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Q)IXEF ¥ ANV ORETE (FMEF vy R1NVEFETZ s, URTHF 5% n & LET)
FTAR—L— I OREMEFRELET, £7,
~A A CEERES S 2™ <128
ERDER/NOMEBRELET, 27200 < m < 13 OFPHTT, KIC
SEAE = ~A 2 EEREEE S 2™ S A—L—F
EHELET, MOEUFIRNERLA L TERICZLET,

SPS1 = SPS1 & 0xf0 | m — I; PRS11 ZfHI>72 725 SPS1 = m — 1; TH],
SMR1s = 0x0023; PRS11 D413 0x8000 2 NG,

SCR1s = 0x8097; RUT 4 BLOBREOYE,

SDR1s = (G3JEMfE - 1) << 9;

SOL1 = "(1 << 8); WIHME D DA L TR AUXE IS AT,

SO01 = 0x0808 | 1 << s;

SOEIL [= 1 << s;

TxDn 3% HNZEEE L 1 & H 77, 772 LYIHIRR E B 72 DA WS "I HE,

SSIL |=1 << s;
RN THEEAHEIRABIC /20 £9, TXDn = T —X; TTF— X HLETEET,
FLEENY T ICEENTEDH L, INISTnEIVIARMERT N TET,
FFIEDOFNRITKRD LB D TT,

SMR1s &= "1; EEETEMRHTE 5E— NIIHRE,
while (SSR1s & 0x40) ; EERETHD (ISF 77 7H)E),

STIL [= 1 < s; BIE T ¥ RELE,

SOEIL &= ~(1 << s)5 TxDn 312 L 72 W IGA XA WS FTEE,

B) ZEFYRVORETE (XEFvxrVEFZr, UARTHFZZn & LET)

SPS1 = SPS1 & 0xf0 | m — 1; PRS11 Zffi72u 725 SPS1 = m — 15 TH,
SMR1s = 0x0023; EENGRELE,

SMRIr = 0x0122; PRS11 O34 13 0x8000 2 NG,

SCR1r = 0x4497; RUT L OFREDLA,

SDRIr = (GpJEfE - 1) << 9;

NFENO |= 1 << (1 << 2 % n); ZEIARX T4 NEOF Y (MEIZGE L T)

SSIL =1 << 13
CNTREAHERIEIC /R0 £, TS B%IETH & INTSRa BV AAREZNTES,
fFIEOFNRITKRD L B0 TT,

STIL &= (1 << 1) ZAE T ¥ KT IR,

NFENO &= (1 << (1 <K 2 % n)); ZE/AX T4 NZOFT (MBS T T)
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(4) 7 v —il

A NI TN RTAEY DN, KREBEOTF —X ZliEk+ 288 135k
FREIREENE Dy (R R U —AIZZBENH DD ZHW LN bisk L £,

LTy FOYA XZROTEE, 137y MU L EITHFITE
B ako TROERER ZFF T AT (R A=K ),

b EL e,

BRIXRE 2 b o & BT oW aiE, AR —A (Ny77) OEZREBEEHLLRNAS
EOMN < HREHET 2L ERH Y, ThaxT7e—fELSVET, UTD 2 MERH Y
ij—‘o

On—Fo=x7 « 7 8u—iil

T Z RO MNATAR O HIERR 2 5 ST, AKED UART #8815 K7 A /S TIL RTS,
CTS D 2 R&EFE > TWET,

RIS : 7277 47 « LYV THPICKEERTHHNESTT, 3obbESH%E
THERETCT 7T 4 7 s LI LE T,

CIS: 777 47 « LYV THERZE L HET 2 AMESTT,
& LESBHHFIZ RTS, CTS 287200 4uiX, BrD RIS & CTS i L £,
FT T 4T LoYVERIZIZ e — - T2 T 4 7% L, AED UART #8815 K7
AR — T 77 47 TEELET,

@Xon, Xoff I (V7 hoy=7 « 7 o—ilf#)

Xoff @— K (0x13) #=A5 L7206k EEEIEL, Xon =2— R (0x11) 2%fEL7=56
EEEZHEET D HXTT, AEOUART #(E K7 A4 N TlEx s LT ER A,
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3.10.4 UART ##f5 N7 A X (UART.c) %R
(1) M 714
7 v —ifil#EH O TR Z 0. 01 & 5 WIEENLL T OJEM TR L £ 7,
void UART_TX check (void) ;
void UART_RX_check (void) ;

T OMIE 3. 10. 2 THP L7 AZERBD O FH SN 50y, FIVIAZTHEEE) L £9°,
FEAER DAL PTHRE Ny 7 7 22& SZEOENV AR B0 D K HI2HEY
AHBIR L~ 2ICRELTH Y £,

77 4V M D fopen B, fclose B ZAH 5 L ARIMUAE F T A N bMAAENET,
FIEBET -0 EEA1E, driver_list.h ®FTIRh 24 v 7 A —RLTWAESE T AL
F7 U RLET, HDOVIRERE URT BEA—T2 /7 0 —XEBEFOCHLET, 205
BIFXUART. h 2 A > 7 b— N LET, RYEIE, fopen BI%K, fclose Bk &R LT,

extern FILE *UART_TX open(void); /% UART 224 —7 > %/
extern FILE *UART_RX_open(void); /% UART Z{EH—7> */
extern int UART_TX close (void); /% UART K7 v — X */
extern int UART_RX_close (void); /% UART 52{5 7 v — 2 %/

(2) R— L — FEFE Sk
DOUART. h AD FREAR— L — FMERAEZ HLDOR— L — MIEELET,
#define UART_SPEED 19200
@UART.h %A > 7 /L— KL, UART 24 —7 > T HENIIRO LB EITVET,
UART_set_baud () ;
7272 L, RIANRDY —RAEBHa L AT L5553 RETT,

B)ARY—2DNRy 757 « 4R

EREL L 127 31 FTY,

RZ A8« %y ho fputs B#IE, A MU —AREHROLE T2 ETRLET,
pute BIEUE A N U — LD 72 B EOF 23K 3 DT, 2 —H -7’1 77 MAICHL L £7,



3.11 #IMRERE (SR HRREIE)
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BRI L DT —H@EDH L, IRIMRZEITHEH L TV 5290 ZARREHIE D 5 iEIC S

WTHLET,

3.11.1 FRIMREE OFI

UAR3—1ACF— AN LA v E—VDKEE, THEBH TZIETLHHICONVTR

L/i‘é«o

/% U AN 3—=11A FRIMEE OL—F "> 7) %/
#include “PORT.h”

#include ”TASK.h”

#include <stdio.h>

#include <string.h>

#include <time.h>

#idefine CLOCK() ¥

((int) clock() / (CLOCKS_PER_SEC / 100))

int main(void) {
int i, ¢, t;
char tmp[100];
FILE *fpr, *fpw;

fpr = fopen(“IR:”, “rb”); /* D%/
fpw = fopen("IR:”, “wb”);
if (fpr == NULL || fpw == NULL) {

printf (“error¥n”) ;

return 0;

}

fputs (“18{5 BALAYn”, fpw); /*@%/
while (1) {
i=20;
t = CLOCK() ;
while (CLOCK() — t < 200 && i < sizeof tmp — 1)
if ( (¢ = getc(fpr)) != EOF) /*@*/
tmp[i++] = (char) c;
if (¢ == "¥n') break;
}s
tmp[i] = "¥0;
printf ("Rec:%s”, tmp);

while (gets(tmp) == NULL);

if (!stremp(tmp, “e”)) break;
strcat (tmp, “¥n”);

fputs (tmp, fpw);

}

if (fclose(fpr) == EOF) printf(“error¥n”); /+@%/
if (fclose(fpw) == EOF) printf(“error¥n”);

printf (“closed¥n”) ;

return 0;

FATHER 3—11A
(FRFAT AT )

Rec : 15 BR LA
test DX/
Rec:test & O
e/

closed
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DWER—rOA—F>

fopen B CA MU — L&A —7 L LET,

K1 AT T BT 7 A ISR DIET, RSB
A IR A LE T,

Bl#2 A —FEF—FREEELET, FIA43 %y T, HEOHEEIT
Wb, BAROBA R R RE LE T

ROME : AU —LA~DRA 4,
@3FHNDEIE
fputs BB TA MU —L~FH 2 XD £77,

G1F- QU

EDLFHNINDRA 2D WNIXFHN) T I N ERELET,
5% 2

c AN —=AANDIRA U HZ,
RO : 35 &0, KALT 5 & EOF,

7%, LCD ~3UFS & KR T 5 puts BISCCIEARZICBBIRICEAT (¥n) 2MHINE
AVET, fputs BABUIINES L ER A,

LA 30k 55A1E, foute BBAZMMLET, ZoHa, s 1T b
Da—KREfRELET,

@XFD%IE

gete BB T 1 NA FHEALIZZBELTCWET,
Bl  ARNU—LA~DRAH,

RVAE : iREVT % & B L7z fE, KT 5 & EOF,

UART 385 D L 51T fgets I AES Z &b TEETN, RTA 3 F v hD fgets
BIEUTET (¥n) 233K 2D D RESCTFE 2 B IS £ TIENULL 20K Ll 9, 7R4t
WEOLAT, EEECEED ORPIZ LY =T =127 5 A RetEn & <, J7—qT (¥n)
it E L, MOA RN —AREMRIC/R->TLE D & L AR 8o
TLEVET,

ZFZTgetc AT 1 A F25O%EL, 2o THHEAT (¥n) DKL WVEGEEIX
PREE T LCWET,

@HEER— D71 —X

fclose BT T LET, BEDHAIL, TETELIREIZZRY 7,
Bl : ARV —A~DRA A,

ROME : k5 &0, it 5 & EOF,
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3.11.2 W®E7x+—~v b
FRAREE R4 (IR.e) THEHLTWS 73—~ FE2FHHALET, EW4I/E-T-
T4 —~v NeDT, FRMDPOBRKICHER L TWD DT TIEH Y A,

1A £&0.6ms, "VOWFC 38kHz v U 7 HIJ), "ODOEHIERE 5,

L7y b 24 A, HEGNDHERIT L ANA by WRITROEEBD,

ARy e R
—— 5> — X% 8 v 4 (0Oxac D),
AL — b« R

BH1Ey b 23RV THERK, LSB7 7 —A M T8y Mg Ed,
vy MESRO - R 01
By MERT : AL 10

Ny NREIRE  BIK 0. 6ms D E(E -,

ZDOT7 F—~v FEZENTENT D HEO 2L LT, 0—1 Oy VR TCHET S
FiERZRIORLES, FEURAZNE 2— 3T 7747 - u R0 T, ~A 2
VB RLESL TR =y PHERICR Y £,

AH—hk R 0.6 x 5 = 3. 0ms (111101)

T—% 0—=1—021t : 0.6 x 4 = 2. 4ms (011001)
T—% 0—1—124t : 0.6 x 3 = 1.8ms (011010)
F—41-024  :0.6 x 3 = 1.8ms (1001)
F—H1-124t  :0.6 x 2 = 1. 2ms (1010)
F—H0—021  :0.6 x 2 = 1. 2ms (0101)

FREOFIEE, +0.3ms FWPHZFFAME L LET, T RIEIZRO LB TT,

ORFIFE 3. 0ms TAZ— b « LU ARV EHEL, FiEIF—% 0 LET,

QI 2. 4ms TRIAIT—X 072 51F, 1, 002y F&F—IZBMLET, 727701, 1
ZBMUZEES T3 FERARL 0 ZA Ry 7« RV LTHEZEEL 9,

ORIFE 1. 8ms DA, BT —Z 07251, 12w b, HiEFT—Z 17250 &HEL
£

@K 1. 2ms OEA, BIEIT—F 07250, AiET—% 1726 1 LHELET,

B VIR VHETIZ RS TG A IEA Y — MEBLIZE D £77,
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3.11.3 7V AFIRRRIE D 5
POV ARIBRIEIE, #A~ T LA -2=v b (TAU) O1Fr3xLE2HEHLET,
HEFIEITIRD BV TT ITF v R2LED),

(1) TAU L3R & (3.5. 1 )

(2) A X« 7 4 )VEHRE
NFENI |= 1 << n; VEIZSE U TERELET,

(B)E— FRE (7 1y 7 iER)
TMROn = 0x0104; S8 7 a7 PRS00, B RS0 R DEA,
S3E 7 v w7 PRSOL 24 FH 95 85413 0x8000 & N L £ 9,
SEH B R O8AE, 0x0040, [l v PR OSA1E 0x0080 A ANE L E T,

(4) EhEBR LA
TSOL |= 1 << n; BER LA,
TMMKOn = 0; E Y IALFFA],

LR 7 o Z TR OENEE LE T,

OH 7% TCRON 12 0 A,

@TMROn THRIE S 472 PRS00 F 721X PRSO1 » 7 v v 7 JAHIT, TCROn &+ 1,

@= v vEMHmH L7=5, TCROn OFE % TDROn ([ZRT7F L7729 X CO~NRE D, 2%
APME T HIET D,

TDRON [ ZARfE S - HEMIE, RO v PV F TICHAR A LENH Y £, WEHIL
@ THRAET HEI AR L > TRIED =D DEI D AL A HE) L1,

6) EEEIZ1IET D56
TMMKOn = 1; B SAFERE
TTOL |= 1 << n; &1k

NFENI &= ~(1 << n); AR T4 INEDETEHTE,
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3.11.4 FRIMREE KT AN (IR.c) &R

(1) M J71E

0.01 & WL T O T TR 2 MO L £,
void IR_TX_check (void); E(E T ARV DRASE
void IR_RX_check (void); ZET—4 - By NN

M, 30111 Tl L7 EREED O TIN5 7, IV IALTHENEE L £,
TEJEN D IAH P THRIV AL D035 L OIZEIVIAAEIR L~ 212 L TWET,

7 7 4V h® fopen P, fclose B ZAE 5 & UART 18(E R T A NbMAIAENE T, £
NERET - WBAIE, driver_list.h @ T UART.h 24 > 7 b—FLTWAES A I A
7D RLET, HOHWVIKER IR A—7 2 /7 n—XBEHANRHLET, Z0%AT
IRhZA LV IZ7V—RLET, REYEIX fopen B%EL, fclose BE LRI U T,

extern FILE *IR_TX open(void); /x FRONEEA—T > */
extern int IR_TX close(void); /x RANEEIT T — X */
extern FILE *IR_RX_open(void); /% RS EL—T L %/
extern int IR_RX close(void); /x RINSZET T — X %/

QAR =Dy Ty o« AR

BZE LS 31 A R T,

RZA3 % hd fputs BAEUE, A MU —AIZCFHN G DZEENRNEEITZELS T
NULL %3 L#ei £ 7

putc BAET A B U — AN/ o725 EOF KT DT, TORHT2—Y - 7 nrs 7
LT L £,

ARV T 1231 b 16ms A2 DT, HHife 32 3o ML EEZZ(ET 55613, 480ms LU
PICA MU — L0 bEtrt LAKETT,

(3)38kHz EfEF+ UV 7 DT 2 —7
FIFEDT=30 33%C LT Y £, BRERHECT 7 —RORPUC L > Tk 50FLEEICE T L
ijfﬁXEb g LILER A,



