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Downloads

Arduino IDE 2.2.1

1 The new major release of the Arduino IDE is faster and even

more powerful! In addition to a more modern editor and a
more responsive interface it features autocompletion, code
navigation, and even a live debugger.

For more details, please refer to the Arduino IDE 2.0
documentation.

DOWNLOAD OPTIONS

Windows Win 10 and newer, 64 bits

Windows Mslinstaller
Windows ZzIP file

Linux Appimage 64 bits (X86-64)
Linux ZIP file 64 bits (X86-64)

macOS Intel, 10.14: “Mojave” or newer, 64 bits
macOS Apple Silicon, 11: “Big Sur” or newer, 64 bits

Release Notes

7 Z v % T [ Arduino
IDE | &% L. Arduino
IDE #orm—RH Ak

( https://www.arduino.c

c/en/software) & B & F

9, Arduino IDE 2.x.x
BT A—R A AR
_/I/L/i‘j_o

3¢ Arduino IDE Ver.1.
XXX SIS L TUD
FHA,
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9 - EC = 3 O EMI rme ] E A AL E
4} ¥
Arduino RMC- > ® [ Arduno RMC-RA4M1
3 RA4M1(rev1.0b) by MCR 6 void Ic (revl.0b)] @ [AvAR—/L]
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4. 8@
41.E 1 ¥4 R"—FLE®D LED O &Rl led out.ino]

<A R—F O LED 2 % SisEE1,
411, BR45

BCHDER A, AR —F D LED Z TS 8 %1,

RECARBLET

® Renesas O

412. 704554
L/
2 /) TV lled_out. ino] LED 54T - VE4AT
3 : // Copyright VyRvwAfarh—o ) —FETEES
4 /) T4 A This software is released under the MIT License.
5: // http://opensource. org/licenses/mit-1license. php
6 1 //xkkrkkkkkkikkiokk sk dok koo ok koo dokkskk ok skl ok kokkak sk ok kol ok ook
7
8 : wvoid setup() { :l pinMode BA%iL. W& AJNCT 50, HHAIZT 5
9 :  pinMode( 23, OUTPUT ); // LED D2 NBET DT, 23 B & 24 B LD LED
1(1) \ pinMlode ( 24, OUTPUT ); // LED D3 % H 77 (OUTPUT) 123X L TV E1,
12

13 © void loop() {
14 : digitalWrite( 23, 1); // 1 CI44T Yl digitalWrite BA%UX. S+ OEEEZH T 56

15 : digitalWrite( 24, 0 ); // 0 AT %T‘a_o 23 %L D LED ~"17 (5V) BHI. 24 %
16 : delay( 500 ); @LED A”O”(OV)%mjj L//Cl/\iﬁ—o

17
19 ©  digitalWrite( 24, 1 ); OV 2 Mz 25 &S LET,

20 delay( 500 );
e \‘ delay BHCIT. WS &7 5 BIKC mo BEAT CAk
ELET, 4 .

418113 500ms (0. 5 F) . = DI T—RpfE Ik
L. 500ms £ L RDIT~TE EJ,
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4. TEHE
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Arduino D7 17T LI, setup BEE loop B HD FT, @)

setup BAEUI~ A DEMEZBIMGTDEEIT, HAD LRI FATSNDBEE T,
Ui D N )RR E R | #efge L T DR D I LA TV R,

loop RE%XIT setup B A 51T . MV LU FAT T DT, setup £EFT
WAV E A KR L ET, P
loop 31T
]

setup & loop DN
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42 8E 2 YAAVR—FLEDTAYTRAYFDAHTsw.inino]
AR —R EDOT 4 T AL TF OEE TG LT, LED ~H 1L ET,

421, FRi&

BlZHOER A, v MR —F EDOTF 40T AL F )8 ON IZ/pbE, LED 2 kT S8 $9,

CHTTITT
RMC-RA4M1 k-v.tonk‘ (Y

TAKUMI-ENGI : ;
I-ENGINEERING o

I
L III'IH" III"IB!‘

R24 R22 R20

oy

I ® Renesas @

0
> IRg
2 fuw

422 70554

1 //
2 /) THAVNSES [sw_in.inol T4 v 7 AL v F Ol B
3 : // Copyright VyRvwAfarh—o ) —FETEES
4 /) T4 A This software is released under the MIT License.
5: // http://opensource. org/licenses/mit-1license. php
6 //**************************************************************************
7
8 : void setup() {
9 : pinMode ( 23, OUTPUT ); // LED D2

: pinMode , 5 7 A b4 N . N -
12 : pinMode( 26, INPUT ); // F o4 v FAA vF 2 VITHHES ATV T, pindode T INPUT (2
13 : } Liﬁ‘o
14 :
15 : void loop() {
16 : int swl, sw2;
17 S 2

- NS » | |

18 ©  swl = digitalRead( 25 ); // ONJHITC 0 OFF {1IC 1 7 TR > 7 13 ON Al (%TEEWD
19 : sw2 = digitalRead( 26 ); T 0 (OV)\ 31'7615\” (%*ﬁﬂ‘ﬁ”) T 1 (5V)
20 : W70 F9, swl BEE sw2 BHEITRAL
21+ digitalWrite( 23, swl ); // 0 TJ/HUT 1 CHIT ¥,
22 : digitalWrite( 24, sw2 );
23+ ) swl ¥k L sw2 RO % LED ~HiA L

F9, LED X0 CHRATTDHDT, T 4 v
TAA v F & ONANZ T2 & LED A ad 3
HZ TR £9,
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43.;8E 3 Y7 ILEIE (CN3 {# F(ArduinolDE &304 F)) I'serial_cn3.ino

USB 2274 CN3 (#1285 USB a7 2)NSI U T IV LT, Ty T AL F OIRFEZR SV aL a8 d )
TIVEIEY T MIFRRLET,

431, FRi&

Bz FER Ay AR —R D CN3 &V a2k L ET,
VITNVBEEITOVET O T, USB r—7 Va#ERHR LT, VU7 NV E=H e K RSETREET,

TAKUMI-ENGINEERIHG on |

@
E T
0§
3

Arduino IDE @
Y— )=l 7 LE
CorlsT =X IR ET,
_ | ATYFET-NATEE
1 serial_cn3.in o i
_. FAIFVEEE. Ctrl+Shift+
i Ctrl+Shift+M
sy YUPATOYY
;1 Firmware Updater
. _ Arduino IDE @ FEIZ
i =1
#7) | SUPILE=S x | A
SNHOT, BIRLE
o - +,
: 3:9W =0 SH2 =0 ;?;%:Q;;é?_g
R o
ST NE=RDFR RN
AREN polet, [VUT
ILVE=H XJO)V—
Ix I, IT IV
E=HECET,
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432 75954

1 : //**************************************************************************
21 /) IR [serial cn3.ino] CN3 @ USB & U 7LV
3 ¢ // Copyright CxNvwAarh—7 ) —FTEER
4 /) T4 A This software is released under the MIT License.
5: // http://opensource. org/licenses/mit-1license. php
6 1 //xkkkrkkkkriokkkiokkkokkkokkkkkkkkok kool kokkskok kol skl kool sk ook sk ok
7
8 : void setup() { Serial. begin( W{EHE ) T, USB ® CN3 &
9 1 pinMode( 25, INPUT ); // FA YT AL vF1 Ry ar2EE LT VU TABERITH 2 &
105 pindode(26, INVUT )5 // 72y 7242 T2 i g, WIAMEAER, 9600bps IZRUE L
12 : Serial. begin( 9600 ); EE 3 . . .
13 - VU TNERY 7 hDE LD, WIHIEEEE D
14 ©  while ( !Serial ) { 9600bps 720D T, 9600bps |2 L TR & £,
15 : /) SIS E TR
i?i } s SN AFE Twhile L—7FTRELET,
S DM SN T2 BV — 7 BRI CTIRICAT
% ij‘o
println T, U 7 AR— b~ LFET,
. AL, TON3 & U TVBIE] &) XFE
183 Serdalprintin( NninNs 0 7T HUETF, println i, HH LE@EdTLE
20 4, 72770 print IXSAT L EH AL
M¥n| 13SATMS T, M¥n) BHTE 255
THITLET,

71— VERIE, BT D LAEDK

21 @ void loop() { TEINET, LT, Ip BEIfmEE 112720
22 static int lp = 1; <i‘3—75§\ static ZfFiF 52 LTk - T, WEEE
23 5 Int swl, sw2; PRI LTI E £ 7, loop Bk % Y &

24 : . . e
2 1p BEIE 3517 TH 1 LET,
25 : 1 = digitalRead( 25 ); // ON{HIC O OFF I C 1 " " R
0g - E:Z _ dithlRizd( 26 ) : swl %5, sw2 BT mEn, 1@75%&%5&
97 £33 251TH, 26 1TH THEREIEZ FH L T
28 : Serial.print( 1p ); WHDT, BEEINTHMEHY A,
29 : Serial.print(” : 7 );
30 : Ser%al.pr%nt( “SWL =" ); Serial.print ( Z¥ ) L9 2 & . EHOIHE
31 : Serial.print( swl ); o
32 Serial.print( 7 SW2 =7 ); 2y VTV LET,
33 : Serial.println( sw2 ); Serial.print ( 378" ) &9 5 &, T
34 : delay( 1000 ); MNeEZzDFEERRLET,
35 0 lptts 33 fTi%. Serial.println 2D T, HfTL
36 : T
ij‘@
U TINE=ZA~OHIIHE TR L
ij‘@
delay (1000) T 1000ms (1 £) F§-T, 1Ip ON3 & 1) 7 JLEIE
A+ 1 L. loop A #&by £1, 1:SW =0 SW2 =0
loop BAXKITM Y IR LETENDDOT, 1p & 2 - SW1 =1 SW2 =0
HiT loop BB AV BT LI+ 1 EhE 3: W =0 SW2=1
EE i
10 :SWI =1 SW2=0
11 : SW1 =1 SW2 =1
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44 7EE 4 )7 I)LE{E (CN6 {§ FH(Renesas Flash Programmer Z2&3A#& F)) serial_cn6.ino |

USB =723 CN6 (F11Zdh5 USB IR 2SS VT AV LT, Ty T A F OIRBEAR YL 7p B D)
TRV 7 MZFERLET,

441, FR4%

Bz FER Ay A2 R —FR D CN6 &3 as 2k LET,
VUTNVBEEITOVET O T, USB r—7 W EHER LT, VIT VB e RRSETEEET,

o |

F_I__l"

- @

4

W . 1d
- §

-

¢

'1a'lJ_iu"!
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Li

o,
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442 705954

1 : //**************************************************************************
2 /) IR [serial cn6.ino] CN6 @™ USB & U 7 L@

3 : // Copyright UxnNvwAarh—7 ) —FTEES

4 /) T4 A This software is released under the MIT License

5: // http://opensource. org/licenses/mit-license. php

6 : //**************************************************************************
7

8 1 void setup() {

9 : pinMode( 25, INPUT ); // T4 v 7 AL vF 1

10 : pinMode( 26, INPUT ); // T4 v T AA vF 2

11 =

12 : Seriall.begin( 9600 ); // Seriall = CN6 ® USB = x 27 & & LU 7 /L5t

13 :

14 ©  while ( !Seriall ) f{ Seriall (29 % &, CN6 (FEtko> ) o USB =
o /BRSO ETHD K7 HMB. VY TAMA LET,
o 7875 AOBEE. Tserial_cn3. ino) L[
18 ©  Seriall.println( “¥n¥nCN6 >V 7 Li@fE”); |CTT5

19 @}
20 :
21 : void loop() {
22 static int 1p = 1;
23 int swl, sw2;
24
25 swl = digitalRead( 25 ); // ON{HITT O OFF T 1
26 : sw2 = digitalRead( 26 );
27
28 : Seriall.print( 1p );
29 : Seriall.print( 7 ¢ 7 );
30 : Seriall.print( "SW1 =7 );
31 Seriall.print( swl );
32 Seriall.print( ” SW2 =7 );
33 : Seriall.println( sw2 );
34 : delay( 1000 );
35 1p++;
36 1 )

3¢[Serial ] &l Seriall JOHFAIZDLNT

[Serial | &TSeriall | I3AFHAL CRIEHY A, FHTHL, USB r—7 /1 2 K% RMC-RAAM1 R—R &Ly
RS T A LR ET, BIEV TR VT AE=2) b 2o EIS T, B4 [C@ETAZENTEXET,
7Tl L5 E FRIRLET,

void setup() {
Serial. begin( 9600 ) ;
Seriall. begin( 9600 ) ;
}

void loop() {
static int i = 1}
Serial.println( i ); // Serial IZH /)
Seriall.println( i ); // Seriall IZ{H{ /7
it B
delay( 1000 );
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4. 1#E

45 ;EE 5 1ms ZEDENYAH LI Ninterrupt_1ms.ino |

loop BA¥a EAT L2055, 1ms ZEICEIIALZ T ASEE T,

451, FRi&

Brlzh0FEF A, A3 R—K ED LED Z 8T8 8 £,

REICARBLET

® Renesas O
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4. 1#E

451. 70954

~N O O &~ W DN

10 :
11

12
13 :

14
15 :
16 :
17
18

20 :
21

22
23

24
25
26
27 .

28
29
30
31

32
33 ¢
34
35
36
37 ¢
38
39
40
41
42
43
44

//**************************************************************************
/] TAVNE linterrupt_lms. ino| lms Z & DE|V A

// Copyright VyRvwAarh—J )V —FTEES

/) TAEBLA This software is released under the MIT License

// http://opensource. org/licenses/mit-1icense. php

/ /Fstteksksiokskspskokkslokssolkssokloksoolok kil kesloksksoksksokoksolok kool skesokokssokskskookok ook

RA4M1 ~ A =1 >/|Z AGT (The Asynchronous General Purpose Timer:
o BERIILIT 2 £ ~) &5 BERd ), 2 DT Ins = & 1H]
/Ay FER A B SEET,
#include “FspTimer.h o e — . .
CT OREXITITAT IV EA LI NV—FRLET,

// Ta  NEATES
void AGTCallback (timer_callback_args_t _ attribute ((unused)) * p_args);

Ims T EIWCETINIEEE, Ia N A TESLET,

/] Ta— S VERDES
FspTimer fsp_timer; // B AT PR FspTimer 7 7 A T fsp_timer A AKX » A & AER%
uint32_t cnt; L/Ek'ig

void setup() {
pinMode ( 23, OUTPUT ); // LED D2
pinMode ( 24, OUTPUT ); // LED D3

// AGT Ims Z & OE ARMILOFHE PCLKB=24MHz .. TIMER_SOURCE_DIV_1(1 Z3J&) 72 &, 1/(24e6%1) * 24000 = lms

fsp_timer. begin (TIMER_MODE_PERIODIC, AGT_TIMER, 1, 23999 1,
(timerfsourcefdivft)hIMERfSOURCE,DIV,l

IRQManager: :getInstance (). addPeripheral (IRQ_AGT, (void#)fsp_timer. get_cfg());

fsp_timer. open () 03~25 1775, AGT T Ims =& DEAZFAESHSD Fu s
T LES T, OCHo-2 e EET 5222k -
T, Bl ALEMELEEIELZ LN TEET,

, AGTCallback) ;

void loop() {

if (ent >= 1000 ) { icnt ERIT.FNVABT 0 7T L5 THLI L TNDHDT, Ims
cnt = 05 TLiz+ 1 LTV BH T,

} 1000 BLEZ WD = &1, 1000ms 7= 7= 5. &5 EBEIC
20 E9,

if (ent < 500 ) { - = — -

digitalWrite ( zgywcnt BN 0~499 72 5 3347, 34 1T% AT,

digitalWrite( 24, 0 ); F LISk (ent 278 500~999) 72 &, 36 4T, 37 1T%

Pelse I ETLET,

digitalWrite( 23, 0 );

digitalWrite( 24, 1 );
}
1

// BN IAFZAER  Ims T L ITHEAT
void AGTCallback (timer_callback_args_t _ attribute((unused)) * p_args) {
cnt++;

J ) AT 0 T b
Ims {2 1F], TN FET,
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4. 1#E

452 7055 LDHEHR

FspTimer 77 AM begin T, E|ViA LB LEIDA A BEE L 2R ELET,

LA

FspTimer :: begin(TIMER_MODE_PERIODIC, AGT_TIMER, 1, {&| 1,
(timer_source_div_t)[ L], [EIYAHREI%A) ;

TIMER_SOURCE_DIV_1 : Ao 2 DRAKRHKZE 1 HETHER
TIMER_SOURCE_DIV_2 : ho 2 DREARK % 2 »EATHER
TIMER_SOURCE_DIV_8 : ho 2 DREKRHM% 8 HETHER

0~65, 535

[ <
-_m\:* 'd
N & =

BV AHBEBOBBBERELET .

B
ik

BYRAHBEBMOHESZERTLET
HI 2B IE 280z TEIEL TLVET . Y AHRRIEL.

2 Y AHEH=1/ Q4MHz B RA L) x[E
ERBYFET, ENENDSEALLTRETE SHRADE Y AHFHIL.
1HBATRETESRAEIYRAHREL : 1/ 24MHz+15/E) x 65535 = 2.730625ms
2HRETHRETEDRAEIVAHEL - 1/ (24MHz+2 53F) x 65535 = 5.461250ms
8RB TRETELRABNYAHREL - 1/ (24MHz+8 5/E) x 65535 = 21.845000ms
ERYFRT, HIZIE BIYRAAHERA Ins THNIE15FE. dms THIIL2 /. 20ms TH
NIL8DREITLET . 21.845000ms ZHEZ HF| Y AHBAHDEREEXTEEE A

EORETEIL.

fE = RELEVEYRASES + ( 1/ QHz-BEL) )
THETEFY.
Bl1: Ims(SLizheE - 8 = Ims + { (1/Q24MHz=1578) | = 24,000
B12: bms(Lf=lr&E - fE = 5ms + [ (1/(24MHz+2%78) | = 60,000
$13:10ms (SL7=V&E - fE = 10ms + [ ( 1/(24MHz+8 5/&) | = 30,000
XTOTSLTRETHEEFTNSIMEERELET.

f5l) 2400023999  60000—59999

{5 Al

Hl1DEE
fsp_timer. begin (TIMER_MODE_PERIODIC, AGT_TIMER, 1, 3999 1,
(timer_source_div_t) [TIMER_SOURCE_DIV_1|, AGTCallback ) :

fladEE
fsp_timer. begin (TIMER_MODE_PERIODIC, AGT_TIMER, 1, 59999 1,
(timer_source_div_t) [TIMER_SOURCE_DIV_2|, AGTCallback ) :

-BI3DEE
fsp_timer. begin (TIMER_MODE_PERIODIC, AGT_TIMER, 1, 9999 1,
(timer_source_div_t) [TIMER_SOURCE_DIV_8, AGTCallback ) :

5%

AGT [&, PCLKB &LV 57 Oy I TEIEF T,
A A UDEERIKREUE 48MHz TIAPCLKB (T A 1 VERHBD 2 2R TE}ET 5 & LS EEIC
HoTWADT, AGT [X 48MHz D 1/2 @ 24MHz TEMEL £9,
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4. 1#E

46.;EE 6 10E aARIAEFARALI=T—2®D A AT8bit_in_out.ino |

~ AT R—R D CNS IZEEHR S TNDT 4 7 AL T 8bit ZFHIFAA T, AR —RD CNT IS

TV LED 8bit ~HHILE T,
46.1. FRi&

<AL R —RD CN5 L3238 MK Ver.2 DALY FE, A2 R —RD CNT L5238 HkbRk Ver.2 ® LED #2775
=T IV CHEEGL 9,

W F E
" R VFER LED &B
=1 S
® enesans @ 00000 00000 00000 |2=| ooo0o0o0 |3 O
00000 00000 00000 zg 00000
iz
00000 00000 00000 (59| 00000 |,
° ooo0o00 3 oooo0o0 00000 (NGl ooooo |
* Ol (&) > o
D O
-+ ©0000000] ooooooo@—lﬂ
WO EE RA2 EFW 76543210 76543210
o 0000000 [5 0000000 [5 0000000 000000003 00000000
H > T4HCO4 T4HCO4 I T74HCOO A6D-8103 [L A6D-8103 E
o =
+ (20000000 C{HO0O00O0O C6 1O0O0OO0O0 HO000000FH0000000
+5V IN ut u3 us " SW10 Buzzer SW11 ToggleSH
5140 76543210
9000000 i 0000000000  oflooo 8000 06868606
> 74HCO4 l 2 T4HC245 l eMlae e O A6D-8103
c3 Qo909 e Pl
H§o000000 ﬂ°°°°°°g§§;§;;: 606 p00660606
000000000/00000000 W12 Volume
L et 111111 S L
LED® BZ1 Ver. 2
7 65 AéE 1 0 [000000000 OWOR | 5'a  Rev.o
S'
LED1 LED2 LED3 LED4 LEDS LEDS LED7 LEDE oR (RI
ofofo]efo]o]e]of oo oo
ojofo|olo|ofo]o o
=33 QO «ov|a|v|a|aja|a|aj, o o O
r2 o o ov v
§E£*E Ve SW1 SW2 SW3 SW4 SW5 SW6 SW7 SW8 °°D&°°°D&°° Buzzer ToggleSW Volume

462 7055

1 //

2 /) ITVRE [8bit_in_out. ino| 8bit WAL TASI, HH

3 : // Copyright VyRvwAfarh—o ) —ETEES

4 1 /) A4 A This software is released under the MIT License.
5: // http://opensource. org/licenses/mit-1license. php
6 1 //Rkkkkkkkkkkikkkikkkkk ook kokok
7

8: // TubNAATES

9 : unsigned char dipsw( void );

10 : void led( unsigned char value );

11 ¢
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4, JEH

12
13
14 :
15 :
16 :
17
18 :
19 :
20
21
22
23
24
25
26 :
27
28
29
30
31 ¢
32
33 -
34
35
36
37 -
38
39
40
41
42
43
44
45
46 :
47
48
49
50 :
51 :
52
53
54 :
55

56 :
57
58
59 :
60 :
61 :
62 :
63 :
64 :
65 :
66 :

void setup() {
// CN5 DIPSW 8bit

pinMode ( 27, INPUT ); // D27 IZ AN DH
pinMode ( 28, INPUT ); // D28bi)kjjfzfi_jfzg;\\“‘-\\\\\\‘

pinMode ( 29, INPUT );
pinMode ( 30, INPUT );
pinMode( 31, INPUT );
pinMode ( 32, INPUT );
pinMode ( 33, INPUT );
pinMode ( 34, INPUT);

// CNT7 LED 8bit

pinMode ( 35, OUTPUT );
pinMode ( 36, OUTPUT );
pinMode ( 37, OUTPUT );
pinMode ( 38, OUTPUT );
pinMode ( 39, OUTPUT );
pinMode ( 40, OUTPUT );
pinMode ( 41, OUTPUT );
pinMode ( 42, OUTPUT );

1

void loop() {

unsigned char sw;

CN5 D 27 HZBE L ~34 BN, T4 v T AL v FIloHEk:

TAHDT, ANIZLET,

27, 28 B VT ANEAG T, -z cE £y
Ao

CN7 @D 35 F B ~42 K ¥ 0L, LED IZHEGET 5D T, A
ICLET,

(N5 D 8bit DIEHRE sw EHA~EA L,

sw = dipsw() ;
led( sw );
}

unsigned char dipsw( void
unsigned char c;

= (digitalRead( 27 )
|= (digitalRead( 28 )
|= (digitalRead( 29 )
|= (digitalRead( 30 )
|= (digitalRead( 31 )
|= (digitalRead( 32 )
|= (digitalRead( 33 )
|= (digitalRead( 34 )

o O o0 o0 o0 o0 o0 0

return c;

)

K
K
<L
K
K
K
<L
K

{

0
6);
5);
4)3
E)
2);
D;
0);

void led( unsigned char value ) {

digitalWrite( 35, (value
digitalWrite( 36, (value
digitalWrite( 37, (value
digitalWrite( 38, (value
digitalWrite( 39, (value
digitalWrite( 40, (value
digitalWrite( 41, (value
digitalWrite( 42, (value

&
&
&
&
&
&
&
&

0x80)
0x40)
0x20)

0x10) !

0x08)
0x04)
0x02)
0x01)

sw ZEE Dl % CN7T @D 8bit ~HH LF T,

2 1E, 21~ BE 17 BPASNERTVWEE LET,
CD2T R 1 DT, EIZThit 7 95 & 1000 0000 (2720 F7,
D28 3 1 2DT, EIZ6bit ¥ 7 95 & 0100 0000 (2720 F7,
D29 A 172D T, FIT5bit V7 M5 E 0010 0000 12720 £,
+D30 3 12D T, £ 4bit 7 b9 5 & 0001 0000 (2720 F7,
<DL 1 OT, EZ3bit Y7 bT5E 0000 1000 (2720 F7,
$D32 1D T, £ 2bit Y7 bF5E 0000 0100 (2720 F7,
D33 3 1 2DT, EIZ 1bit 7 95 & 0000 0010 {2720 F7,
<D34 R 12D T, EIZ0bit 7 b9 5 & 0000 0001 (2720 F7,
ZTNHETNTORTDHE, 1111 111112720 F9,

value @ bit7 #F =7 LET,
B z 1X. value 2% 1010 0111 72 % 0x80 TAND LT
value 1010 0111

- ’ ; &) 1000 0000
=0);: ) 1000 0000 -+ (A)

=0y, | TOUADE I=0) i M) &3 EERLET,
I=0); FC 0 )!=0)ixT0o) LWHEERLET,
=0)5  [ZoT@WMOLSMRE, “17 (V) 2 A,

12005 a0 2570 2 HA LET,

0 it bit6~bit0 FTCF =z 7 LT, 0 F7/21F1 %
HALET,
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4. 1HE

47.;EE 7 Arduino 4T3 EFERALLELT—420O A A08bit_in_out_nolibraly.ino |

HE6LEICEIMETT 2, Arduino 747 VD digitalWrite BA% L digitalRead BAEZ T, ~ A =2> DR—FD>
OEBAH N UET, FATHE DN EERIZRDET,

4.7.1. FR4&
HiEDM4.6. 108 axrZal L= —&0 A H 7 [8bit_in_out.ino | | L [FAEDFEHR T,

472 705954

1 1/ /Hkkkkkkkskskkskkkdokkkkokkkkookkskkkdookk kol dosk okt skksk ko ok okokok
2 /) IV [8bit_in_out_nolibraly. ino| 8bit ¥z CAJI. H/1(Adruino 74 77 U KAt H)
3 ¢ // Copyright VynNovAar—7 ) —FTEES

4 /) T4 A This software is released under the MIT License
5: // http://opensource. org/licenses/mit—1icense. php
6 : //**************************************************************************
7

8: /J/ 7TubNAATES

9 : unsigned char dipsw( void );

10 : void led( unsigned char value );

11

12 © void setup() {

13 : // CN5 DIPSW 8bit

14 : pinMode ( 27, INPUT ); // D27 iZAJID

15 : pinMode ( 28, INPUT ); // D28 X AJ1D A

16 : pinMode ( 29, INPUT );

17 pinMode ( 30, INPUT );

18 : pinMode ( 31, INPUT );

19 : pinMode ( 32, INPUT );
20 : pinMode ( 33, INPUT );
21 : pinMode ( 34, INPUT);
22
23 // CNT7 LED 8bit
24 pinMode ( 35, OUTPUT );
25 pinMode ( 36, OUTPUT );
26 : pinMode ( 37, OUTPUT );
27 pinMode ( 38, OUTPUT );
28 pinMode ( 39, OUTPUT );
29 : pinMode ( 40, OUTPUT );
30 : pinMode ( 41, OUTPUT );

31 : pinMode ( 42, OUTPUT );

32 )

33 ¢

34 1 void loop() A

35 unsigned char sw;

36 :

37 sw = dipsw() ;

38 led( sw );

39 1 )
40
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4. 1#E

41
42
43
44
45
46
47
48
49
50
51 :
52 :
53
54
55 :
56 :
57
58
59 :
60 :
61 :
62 :
63 :
64 :
65 :

unsigned char dipsw( voi
unsigned char c;

= (R_PORT2->PIDR_b.
|= (R_PORT2->PIDR_b.
|= (R_PORT4->PIDR_b.
|= (R_PORT4->PTDR_b.
|= (R_PORT4->PTDR_b.
|= (R_PORT4->PIDR_b.
|= (R_PORT4->PIDR_b.
|= (R_PORT4->PTDR_b.

o O 0 0 0 0 O 0

return c;

}

void led( unsigned char
R_PORTO->PODR_b. PODR11
R_PORT0->PODR_b. PODR10
R_PORTO->PODR_b. PODR8
R_PORTO->PODR_b. PODR7
R_PORTO->PODR_b. PODR6
R_PORTO->PODR_b. PODR5
R_PORTO->PODR_b. PODR4
R_PORTO->PODR_b. PODR3

473. 705 S LD

d)

PIDR14) <<
PIDR15) <<
PIDR6 ) <<
PIDR5 ) <<
PIDR4 ) <<
PIDR3 ) <<
PIDR2 ) <<
PIDR1 ) <<

value ) {

( (value
(value
(value

(value
(value
(value
(value

Il
N e N W NN

(value

7;
6;
5;

2;
1;

0x80)
0x40)
0x20)
0x10)
0x08)
0x04)
0x02)
0x01)

digitalRead BA%%Z i 3" IC, AR — MTAA
SN TWBEE 07 (0V) 2317 (BV) H) Z Ftdrih Fx
E3r

digitalRead BA¥ AT 5 LV | mdICWLERT 2
ZEMTEET,

/) ADBERD 1, 725 0 DfEZFF>

digitalWrite BAZ AW, E#
A— M”07 (0V) £7213717 (BV) &2 HH
LET,

digitalWrite BA¥2HEHT 5 L0, &
IV H Z ENTEET,

O O O O O O oo
—

Arduino A7 ZV® digitalWrite BA%%., digitarRead B, RAAML ~ A2 DL AL IS S+ IA T » FEEIA T

ERAEUN

FATRHH D DD E

521X Advanced Class O 7'0 277 La{EAHEEIZ, PD #ilf#l% 0.1ms (100 1 s) TEITTDHEE, T —4D A T2
FT 100 us DRFEESTLESTE, B HEDFEAIAL B, PD HOFHED 100 1 s ZTEITTEAR, 72
CHISTLENET, 22T A=A NIL, B, RAMML v A2 DLV AENLEE IR A T HEEIALZT
LL, EEIZBET AT ENTEET, ERLZRHZ FRolomLET,

Arduino 54 75V #ER Arduino 54 75 ERETEER—ENADAD
R T2us EAT3us
¢ = (digitalRead( 27 ) << 7); ¢ = (R_PORT2->PIDR_b. PIDR14) << 7;
¢ |= (digitalRead( 28 ) << 6); ¢ |= (R_PORT2->PIDR_b. PIDR15) << 6;
¢ |= (digitalRead( 29 ) << 5); ¢ |= (R_PORT4->PIDR_b. PIDR6 ) << 5;
¢ |= (digitalRead( 30 ) << 4); ¢ |= (R_PORT4->PIDR_b.PIDR5 ) << 4;
¢ |= (digitalRead( 31 ) << 3); ¢ |= (R_PORT4->PIDR_b.PIDR4 ) << 3;
¢ |= (digitalRead( 32 ) << 2); ¢ |= (R_PORT4->PIDR_b.PIDR3 ) << 2;
¢ |= (digitalRead( 33 ) << 1); ¢ |= (R_PORT4->PIDR_b.PIDR2 ) << 1;
¢ |= (digitalRead( 34 ) << 0); ¢ |= (R_PORT4->PIDR_b.PIDRI ) << 0;
BRI O TSN T FRRISRLET,
A=V SNGE -y il Bk

P215 B A NSRTOBHREO &

AJ) | R_PORT@->PIDR_b. PIDRM | i = R_PORT2->PIDR_b. PIDR15; o
= | EE DEGAAET,
P06 _¥iif725 0 F£7-ix 10V Foid
tti7) | R_PORT@—>PODR_b. PODRM | R_PORTO->PODR_b. PODR6 = 1; | 5V)&ZH AL EF, X060 +0Hi# 0

726, PODR X1 DM O B2k L £,
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4. 1#E

48 ;EE 8 analogWrite Z{E AL 7= PWM H J1l analogwrite.ino |

analogWrite BIELIX, S 1226 PWM 5 5% H /I LU CEEEIRYIZ 0~5V O 7 FaZ &4 H 1L T 0 X951
IRDEEOMEEE T, Tanalog| EEMNIVTWET M, 7Tl EE 0~5V IFHHLEEA,

727200 A2 i 713, D/A LR A AL CEBRIC 0~5V 2 LT,
481 FRi&

Bz FET A, ~AMa R —F LD LED D2 54038 E 7,

D2 MEABEAH
ELET

® Renesas O

482. 70455
L //
21 /) IR lanalogWrite. ino] PWM1EH 71
3 : // Copyright VyRvwAfarh—o ) —FETEES
4 /) T4 A This software is released under the MIT License.
5: // http://opensource. org/licenses/mit-1icense. php
6 //***>k**********************************************************************
7
8 : void setup() { | ™ T N
e f N\ S i
9 : digitalWrite( 24, 1 )5 // LED D3 {HAT D24 fﬁﬁzm%ﬂqb ‘ﬁ,b, f)f‘ &{{qbf%%iﬁ"
0: 3 D24 i LED 1%, “17 (V) T L £ 7,
1
12 : void loop() {
13 : static int i = 0;
14 : analogWrite( 23, 2565 — i ); // LED D2 PW
15 delay( 10 );
16 : it++;
17 ¢ if(i>=255) { D23 S 1~ analogWrite L C, LED DY EEZEILSIHE T,
PO SN 255 (5Y) . 10ms &I — 1 LTV E T,
20 : )
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4. 1HE

483. 705 S LD
() WmF

analogWrite B35t a{# FH C& 5 PWM i 1% FatlnLET, HmEEO D[~ ~—7 03O CnDiE 125, PWM
R CELEm T,

D26 || D25
DIPSW2 | [ DIP SWI
CN9 | GND = E t '

BRIt 4| 5V ‘ - e &

: " i) = 7 U L

> (e e =

LEDD2|~D23 =L g ' 2Pz LE)

= T z 7 D22
EX I il 2 : 2

D23 ¥ LED %0V THXLT. 5V g : o) o] 4 g
lanalogWrite(23, 0)1C 100% KT : - 4 D12

lanalogWrite(23, 255)1 C;HXT&%E|  |RESET E 3 0 2 |= =
_ j [ ] ~D11
UFEY . A ElioA 4 : - J2D10
m | (=) WEY) L)
s ROM : 256KB [Tl ~D9
: RAM: 29KB i al~D8
Rt i} = =L Y]
~D6
A0(D14) ~D5
Al(~D15) £ sy ~D4
A2 5 FIE, PWM HA Tl SIAx~D16) ‘Y ENIE 'S B ~D3
D/AL s \—5T 0~5V DF A3(D17) _ A I : D2
HAShET, AXDI8) 0 L 10 ' il ~Di
A5(D19) ~D0
(2) analogWrite B§&DELNVE

LV | analoghrite ( [iHF| . [N DEI& 0~255 );
imF| |00 1. 3~11, 13, A1, A2
TRO#IZ/ L ZHE (ON 18 +0FF 18) I35 5. ONIEDEISZH/ELET,
0 T 0% (EIZ OV H A1), 255 T 100% (B 5V HA) EBYET,
Bl Z (X 128 =& . 5V % 50%H 1. OV & S50%HH A &Y £9, F9 % & (128/255) xbV=2. 5V
FRUMICHALTWAZ EICHYET (FA 2.5V TLEBIZ25VHAL TV BRTIE

BYELA) .

== . JAH (2 VUL ATE) N
A 1.4
= S oot RN SO SN D
ONI4 = OFFIE
{55 FB analogrite (0, 255); // DO#FMS. 255(5V) & AT 3

analogWrite (1, 128 ): // D1imFh i, (128/255) x5V=2.5V #H AT %
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4. 1HE

49 ;8E 9 microSD NT77AILDEEHEZEmicrosd.ino

RMC-RAAM1 "R —RIZEEHE I TS microSD ~, 7 7 A /LD EXZ1TUVET, microSD w74~ 32GB
(SDHC)LA F D microSD 72 LIAA TLIZEVY, 7235, microSD D7 +—~ v MERIL, FAT £7/-1% FAT32 D AIT
SHELTUWET, NTFS R0 exFAT 74—~y MITIEL TWERA (27— THAEBXTEEEA),

49.1. FRi&
ERCHDFER A, RMC-RAAML AR —R D microSD R %~ microSD 75 LiA L E T,

FELUIA AT microSD ~T7 7 ANV DEEHREXEITUVVET,
VT NVBEEITOVET O T, USB r—7 VEaHERL T, VIT NVE=H e KRS TREET,

microSD %

EZLRAAFET |—/_

oM 1:i- 000 '_;'.H
L "\l"‘ s E- N Nl ﬁ."*.ﬁ

A Mo sD e s
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4. 1HE

49.2.SD 473 MiEM

TRGE-ar XA L&
‘ -> candidates: [SPI] I DX TSDhIC BT
C:\Users\ == \AppData\Local\Arduinol5\package =5 — g RESN-H4E.SD 5
. C:\Users) \Documents\Arduino\microsd\micrd 4 7SV BML AT IUIVTE
#include <SD.h> A,
| | | | A SD FA7FVDBEAM DT,
compilation terminated. ALY
> SATSUTR Ty — microsd.ino I]]h
‘i] 3 QLD ES3EB DT ]
S
- 5 IV LUET,
~ - ESS 2 . ORI sd) EANLET,
1 Pl . 5 @®/SD by Arduino, SparkFun|
& | L | BERshETOT, A
2 il e s, M=V REZ I 7LT,
SD by Arduino, SparkFun 6 / e ‘ AU AR— LT &N
Enables reading and writing on 7 ’
SD cards. Once an SD memory 8 1/ A4 2)L—Ft B
card is connected to the 5PI... i ﬁﬂﬂf%fi% ”‘ﬁﬁft':l‘//\o/f
SEmEsR 9 f#tinclude <SPI. . e _
10 #include <sp.p | IEBITEFILT, =7
124 ~ 1 " DN LR L TS
= _ Uy,
A4>A = 12
13 File microSD;
493. 704554
1 //
21 /) IR Mmicrosd. ino] microSD 7 7 A LEX AL, FilriAIr
3 : // Copyright Dy RNvowAari—7 ) —ETEES
4 /) T4 A This software is released under the MIT License.
5: // http://opensource. org/licenses/mit-1license. php
6 1 //Fekiskickickickickickickiclsipisisissssisisisisisickiiskioliskioliokioliokioliokioliokolok
7
8: J/ AV I N—F
9 : #include <SPI.h> —microSD Z #4578z, [SPT.h) & ISD.h) %
10 : #include <SD.h> v — R L%
11 :
12 0 /) Jua—2\VEKES
13 : File microSD; // microSD D7 7> A NT 7t A
14 :

File 7 7 A CTmicroSD A ' A& v A &/ERK L £,
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15
16 :
17
18 :
19 :
20
21
22
23
24
25
26 :
27 ¢
28
29
30
31
Ry
33 ¢
34
35

36 -
37 ¢
38 :
39
40
41
42
43
44
45
46 :
47
48
49
50 :
51
52
53

54
55
56 :
57
58
59 :
60 :
61 :
62 :
63 :
64 :
65 :

void setup() {

}

Serial. begin( 9600 );

while( !Serial ) {

}

Serial.println( 7" );
Serial.print( ”1 microSD Z#EiRH T4

if ( 1SD. begin( CS )

}

SD. begin TSD I — KEWBETH-HD
IR EZITVWET, =T —ICRDHER
DER0IZRDET, ZDLETIf(10)]
ERIUERICZDET, T10) 1T1 720
TVif BN, =7 — L RRL T,
[while( 1 );)] DERNL—FTT s
T LT LET,

/] U T AR S LD TR

[/ SDA—=FOF v TEVLs FTA 2 LRSI pins_arduino. h TEF
Serial.println( “microSD 23FRak HAlT ) . ST E——

soriat prntln] gieroS) PRREREMEEATDT R oroSh # T 5 L. B E L LR
olse | RLC, R FEET

// microSD &k OK! ;
Serial.println( “microSD #F#k LE L7z, 7 );

T 7 AN Ttest.txt] T 7 A V&
£, P& 51x TFILE_WRITE] 2D T, &

// microSD ~ X AL TIAHT— RIZ72 Y £9°
FILE_WRITE ) ; °

microSD = SD.open( “test. txt”,

T ANDBRITTEH,
microSD. println] T, 7 7 4 VDKRBIZENM TILFHN & EEAHLET,
MmicroSD.close();] T, 77 ANAEEKT LET, close Lig &,
ELL 77 A NADREZIIADEFEADTHT close LTLEEWY,

if ( microSD 1= 0) { // =F—n7p

microSD. println( "7 A N T9, 7 )5 /) T ANDOKRBIEBIMTEZ AL
microSD. close();

Serial.println( ”2 microSD IZEXALNTEELE, 7 );

else {

Serial.println( "2 7 7 A L EXAZK FILE_WRITE) N CTE EHATLE, 7 );

} while(1); 77 A N4 Ttest.txt] T7 7 A /LEBX
%, B#XJ71% [FILE_READ] 72D T. 3t
// microSD 7> 5 FeriAdr FRIAITE— RIZ72 D F£3,

microSD = SD. open( “test. txt”, FILE_READ );

if( microSD !=0) { // =TF—07W\i5H

Serial.println( "3 Z7 A VONEEFRRLET, 7 );

Serial.printIn( ” b’ )

while ( microSD.available() ) { /] T AMIT—EZBHE
Serial.write( microSD. read() ); Z—FHGHPIANTY ) T IITHT)

MmicroSD. avilable() | X7 7 A MITFI AT T — 2 N d B>
F =y 7 T50%TT, T—ZBHIUE, microSD.read()] T
T ANDE 1A, FRIRIABRET, TXTCread T5 &
microSD. avilable )13 0 72V, FEAAAERKRT LET,

}

microSD. close() ;

} else {
Serial.println(”3 7 7 A VAL (FILE_READ) N CE FHATL=, 7);
while( 1 );

}

Serial.println( ” ZZFET);

Serial.println( "4 7B 7 JZL%ETLET, 7 )

void loop() {
// i L7

}
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4. 1HE
49.4. 7055 LDHEHR

TarT L FRITTHE, microSD D ltest.txt ] 77 A/VOEKEIZ, [T b T, JEXFEEBMUET,

UTNVE=ZITIE, PRI ERESNET,

1 microSD Z R T9 ... microSD Zalik L £ L 7=,
2 microSD ICEXIAHLNTE E LT,
3 77 ANVDONRERRLET,

[test. txt] ONEFETRRTLET,

Tu g LEFETTLHENNC, [T ART
T ZBIML TN DT, S ETT
L& 72 NTT, | »EEIT. FR&h

ZZ%T - E

72 T

4 Ta I LERTLET,

microSD %z TR, TieDIH Il Mtest.txt ] 7 7 ANVBRRIIET,
5% D¥ X + a o X

@ FRER - NNz -

Hl
o

< ~ 4 5k PC > SDHC(D) » v C SDHC (D) D%

System TESTTXT
Volume
Information

IIl
(]

2 BnEE

ltest.txt]ZX 7 NIV 7 L CRAKE, AEIRRE T, 77 AV ONENEEET,

- = O X
=) TEST.TXT X +
71 RE ET 3
FARCY,

72,51 100% Windows {CRLF) UTF-8

microSD 2ME AZFL TV V235720 microSD D7+ —=v kA FAT =2 FAT32 THRWIEEIT. kRO I UT
V=S|I T—NEKREINFET,

1 microSD Z R T4 ... microSD MEEE I ELTA!
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410.;EE 10 E—FFS4TERVer5)DE—4, H—RHIE(GPT ZEMAL1= PWM)gpt_pwm.ino |

RMC-RA4M1 AR —R D CNb &F—Z R T A7 Htlk Ver.b 4L, —R AT —FEHIEIL £,
4.10.1. FR4&

RMC-RA4M1 R —F D CN5 LB —XRT AT FMR Ver.5 7T Mr—7 L THERIL £,

:E—gpa’f THER Ver.5|
. oooa [

ol:o. T8 RIT weuw,
C

o7 LED!

E—42-4—HRH
5V
( —
o R
® Renesas @ |
L
4102. 70495 L
L //
2 /) ITVRE lgpt_pwm. ino] E—% KT A THMA~PWM N TYH—R, T—F &l
3 : // Copyright VyRvwAfarh—o ) —FETEES
4 /) T4 A This software is released under the MIT License.
5: // http://opensource. org/licenses/mit-1license. php
6 : //**************************************************************************
7
8: /J/ AU —FRES
9 : #include “mcr_gpt_lib.h”
10 :
11 /) EBOES
12 : #idefine PWM_CYCLE 47999 // 16ms/{1/(HOCO/16)} = 0.016 /{1/(48e6/16)} = 48000
13 : #idefine SERVO_CENTER 4500 // 1.5ms/{1/(HOCO/16)} = 0.0015/{1/(48e6/16)} = 4500
14 : #define HANDLE_STEP 26 /I 1EHTZY OfE
15
16 : // e ZATES
17 © void motor(int accele_l, int accele_r);

18 : void handle(int angle);
19 : unsigned char dipsw_get (void);
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21
22
23
24
25
26
27
28 :
29
30
31
32
33 -
34
35
36 :
37 ¢
38
39
40 :
41
42
43
44
45
46
47
48
49
50
51
52 :
53
54
55 :
56 :
57
58
59
60 :
61 :
62 :
63 :
64 :
65 :
66 :
67 :
68 :
69 :

void setup() {
pinMode ( 25, INPUT ); // DIPSW1
pinMode ( 26, INPUT ); // DIPSW2

setGPTterminal ( 4,
setGPTterminal ( 4,
setGPTterminal ( 4,

; // P406 (GTTOCIB) : H—7K PWM
; // P405(GTIOC1A) : £&— & PWM
; // P403 (GTIOC3A) : A5E—# PWM

w o1 o
~— — —

GTIOCIA = 0;
GTIOCIB = SERVO_CENTER;
startPW_GPT1( GTIOCA | GTIOCB , DIV16, PWM_CYCLE ); // GPTI GTIOCA & B & f 43/ :16 J&MH:PWM_CYCLE

GTIOC3A = 0;
startPWM_GPT3 ( GTIOCA , DIV16, PWM_CYCLE ); // GPT3 GTIOCA Zf#fl  Z3J8:16 J&4:PW_CYCLE

// CN5 B—X% KT A 7R

//pinMode ( 27 , OUTPUT ); // LED2 rev. 1.0b [T AJI8GT- 720> C LED A4 L2
//pinMode ( 28 , OUTPUT ); // LED3 rev. 1. 0b I AJJ8GT- 720> C LED A4 L2
//pinMode ( 29 , OUTPUT ); // H—R PWM 72D TERE LW

//pinMode ( 30 , OUTPUT ); /) AT —H P 72D TRE LW

pinMode (31, OUTPUT) ; // HE—% I

//pinMode ( 32 , OUTPUT ); /)] FEE—2 P 72D CEE L7

pinMode (33, OUTPUT) ; /) FEE— 2 7T

pinMode (34, INPUT); /] Ty a AL v F

void loop() {

handle( 0 );
motor( 0, 0 );
delay( 1000 );

handle (10 );
motor( 0, 25 );
delay( 1000 );

handle ( =10 );
motor( 25, 0 );
delay( 1000 );

handle ( 20 );
motor( 0, 50 );
delay( 1000 );

handle ( =20 );

motor ( =50, 0 );
delay( 1000 );
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70
71
72
73
74
75
76 :
7
78
79
80 :
81 :
82
83
84 :
85 :
86 :
87
88 :
89 :
90
91

92 :
93 :
94
95
96 :
97 :
98
99
100 :
101 :
102 :
103 :
104 :
105 :
106 :
107 :
108 :
109 :
110 :
111

112 :
113 :
114
115
116 :
117
118
119 :
120 :
121 :
122
123
124
125
126 :

//*******************************************************************
/[ E— 2 R BRI
// Bl¥ EE—F:1-100~100, £5E—%:~100~100
// 0 Tf£1k, 100 TIE#E 100%, —100 Tiiliz 100%
// RYVE L
/ [ Rskskekskskekekskskskekekskokskekskskskokekskokskekskokskokskoskoskekekskokekokskokekkkskokekskskokekkekokekskskskokskekskokskok ok
void motor (int accele_l, int accele_r) {
int sw_data;

sw_data = dipsw_get() + 7; // 7~10
accele_1 = accele_l * sw_data / 10;
accele_r = accele_r * sw_data / 10;

[/ e — A A

if (accele 1 >= 0) {
R_PORT4->PODR_b. PODR2 = 0;
accele_1 = (long) (PWM_CYCLE + 1) * accele_l / 100;
GTIOC3A = accele_1;

} else {
R_PORT4->PODR_b. PODR2 = 1;
accele_1 = (long) (PWM_CYCLE + 1) * (-accele_1) / 100;
GTIOC3A = accele_1;

1

/] e—F

if (accele_r >= 0) {
R_PORT4->PODR_b. PODR4 = 0;
accele_r = (long) (PWM_CYCLE + 1) * accele_r / 100;
GTIOC1A = accele_r;

} else {
R_PORT4->PODR_b. PODR4 = 1;
accele_r = (long) (PWM_CYCLE + 1) * (-accele_r) / 100;
GTIOC1A = accele_r;

/ /sstssk ok kssoksisokskoksk okl kol okl okl okl okakok
[/ =R~ ROVERE
// Bl Y —AEEME : -90~90
// 90 TAE~90 E, 0 TE-F <, 90 TH~ 90 FE[a]dx
/ /sl okiok ok lkoksilokisik okl ksl alelokatakokalok kool
void handle(int angle) {
[/ AR EAWCEEEIE. [-) & T+ IZFELTLEEWN
GTIOC1B = SERVO_CENTER - angle * HANDLE_STEP;
}

//
/] T Ay T AL TR
/) RVE AA > TfE 0~3
//******************************************************************
unsigned char dipsw_get (void) {

unsigned char sw;

sw = (! (R_PORT3->PIDR_b. PIDR7) << 1) + (! (R_PORT3->PIDR_b. PIDR6)) ;

return sw;

_39_



RMC-R4M1(rev.1.0b)FifR FEE~==T/L
4. 1HE

4101. 705 S LD
(1) GPT &l

RA4AM1 <Az ®D GPT &1, L Z A~ (General Purpose Timer)?DZ & T, PWM Ik EA H J1LTZ0, — a—4&
DNV NI T DIENTEAEEEDZETT, GPT 12 0~7 HBETHEHVET,

ChatGPT (Generative Pre-trained Transformer) I3 Fo7-< R HV FH A, ChatGPT 23R EIILDRINDILFR
P AD GPT BEBRIZFIEL TVET,

A AT, GPT 24 L T PWM I EAZH L £, PWM 1L, £ —%, HE—F, F—RE—ZZHH#4 570
123 DD b IILET,

Arduino A7 7Y@ analogWrite Bt CTH PMW I TEA ) 322N CTEET N, IO E HFIEN ARSI
TUWNRSTZ0 | S REEDS 0~255 FTLOGRIE TX2W e EHHD T, M E DT A7 7Y Imer_gpt lib | 2 L F
7T

(2) Tmer_gpt_libJZE>T PWM BEH DTS

OGPT T PWM ZAfi 9257212 Tmer_gpt_lib.h ] ZFE O L £9,

9 : #include “mer_gpt_lib.h”

@GPT T PWM I EA 71350274 EL £ 3, RMC-RAAMI R —R D% [T, GTIOCxy (x=0~7, y=A
F720E B THAUE, PWM IFEA 922N T&EFT, 20L&, GTIOCxA & GTIOCxB D 1-(x 1X[F
CHEHIE, PWM O JEIZ LT RTICZ20ET, Filx 1, GTIOCIA & GTIOCIB IXRUEMIC/Z20ET,
FT—HRTATEBUT 10 L aRx I XD 4 T BV —R PWM, 5 BE LV DEE—H PWM, 7T BEE D AE—
A PWM L0 E4, B—ZR T4 7 HebiE, RMC-RA4M1 AR—R D CN5 (286 L £9, $—RIZ-D7273% CN5
D 4 FE 1T GTIOCIB i 172D T, PWM i tH 1452 LA TEE T, ZDi1-13 P406 72D T,
lsetGPTterminal ( 4, 6 );] & L CGTIOCIBMif-& LCHEMT 2 LEESLET,

[AARIZ. CN5 D 5 &> CN5 D 7 FHE LS PWM T H i+ L L T 92282 ELE T,

25 setGPTterminal ( 4, 6 ); // P406 (GTIOC1B) : #—7~ PWM
26 : setGPTterminal ( 4, 5 )3 // P405(GTIOCIA) : /EE— 4 PWM
27 setGPTterminal ( 4, 3 ); // P403 (GTTOC3A) : 45 E—4 PWM

ZOLEOWE ST, HlZE GTIOCIB i1, P406(D29 #n+-). P104(D3 ). P110(D12 M) HVE9
23, 1 57 LA GTIOCIB i FIZE% E CEEH A, PRI L TUFWT 72 Wl E R L ET,

setGPTterminal ( 4, 6 ); // P406 (GTIOCIB) GTIOCIB #iFIF 1 DLMERETEFEHA !
setGPTterminal ( 1, 4 ); // P104(GTIOC1B)
setGPTterminal ( 4, 10 ); // P410(GTIOCIB)
(3) PWM R6EH H9 %
Ui O E, PWM A 567 077 80%, 29 17~3117T9,

29 : GTIOCIA = 0;

30 : GTIOCIB = SERVO_CENTER;

31 : startPWM_GPT1( GTIOCA | GTIOCB , DIV16, PWM_CYCLE ); // GPTL GTIOCA & B Z{f M 43/ :16 J&M: PWM_CYCLE

3ITOT T T AIOWTIBLET, XHHADIEEDOBIFRT 31 17, 29 17& 30 TOJAIZEIBAL £,
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4. 1#E

(DstartPWM_GPTx BE%k

startPN_GPTx ( RS Si%F . (DAL . P BHDME ):

FLA | XISEFrRIILBEBO~T ETORFNAYET, RITT 5L GPTAREZ— kL PINEENAEDSIE
j—o
X=F ¥ RILEESTY . X [ZIFO0~THAAYZFETS,
T | GTIOCKA T2 PN AT 5 & & © GTIO0A AFEANELA)
2ine| |CTIOCBHFEPIMEANISTZEE : GTIOB BFFANFEA)
3l : GTIOCIA 8F % PN HHDISF B & & : GTI0CA .
GTIOCIA ##F & GTIOCIB #F % PUM tiH)<F B & & : GTIOCA | GTI0CB
DIVI : 14/ DIVEd : 645
DIVA : 4437 DIV256 : 256 5}/
SR | DIVI6 : 16 5/ DIVI024 : 1024 /A
LRERDEDDVITNAZERELEY, ENERET HME. TPWMEHDIE THEALZET,
PIMERDORMZRELE Y. AREETROKLSIZ, KEO ONIE+HOFFIENZ £ TY,
A Uil
N\ 7 —
—|i ....... ~ do o
ONIE = OFF i
PIM BHADIBIDEEAEZTRISTLET . £F. DALEEDEICT EINERDFTT,
PWM B HADE|IFHZ K 65536 TY ., BRALTHRETEAIRAREAHETRICSRLET,
XTOTSLTRETHEEF, 1/DESIMEZRELET, i : 55 A 65536 72 5 RFEEF
65535 & 72 Y E T,
DIVI  :  1.3653[ms] 365536 x {1/ (48MHz / 11} )
DIV  :  5.4613[ms] 365536 x {1/ (48MHz / 4} )
DIVI6 :  21.8453[ms] 365536 x {1/ (48MHz / 16} )
DIV64 :  87.3813[ms] 3%65536 x {1/ (48MHz / 64} )
Q| | DIV256 : 349.5253[ms] 65536 x {1/ (48MHz / 256 } )
[ | DIV1024 : 1398.1013[ms] 365536 x { 1/ (48MHz / 1024 } )

Bz I, FEIZ 16ms IZL=LMEEIX. RKRBELIA 16ms LLE, MD/IEWLDIVIEEREUET,
LEEDHEREH LY., 16ms LLED DIVI6] #BUZET,

DIV1024 ¢ 1398.1013[ms] £#2 % B AHITRETE £ A
PWM BHADEDEGEAEE. TRISRLET .
PIM E#ADE = LU PN AR / { 1/ (48WHz/[B3 AL )
BIZIE, FEH#% 16ms (CL1z(+hlE, DIVIX16 & LT,
PWM EIH#ADfE = 16ms / {1/( 48MHz / 16 ) } = 0.016 / { 1 / (48x10° / 16) } = 48000

REMBI. 4 IDOEHRE, 1/PSIMEZRET SN T, RERMLREER 47999 &Y F
ER

_41_




RMC-R4M1(rev.1.0b)FifR FEE~==T/L

4. 1#E

11

CN4 @ D48 (P411 GTIOC6A) & D49 (P410 GTIOCEB) H S EHA 1ms @) PWM iRz &= A LE T,
=9, B Ims LOTDIVIE1&EHYET,

PWM EEADIE = 1ms / {1/(48MHz / 1) } =1x10° / {1/ (48x10° / 16) } = 48000

BREMEIX1/NEULNAT7999 &Y FET,
=BG TOT S LI,

setGPTterminal (4, 11); // P411 (GTI0C6A) i F
setGPTterminal (4, 10 ); // P410 (GTI0C6B) ¥

startPWM_GPTG(GTIOCA | GTIOCB , DIVI , 47999 ):
EBYET,

5l 2

CN8 @ D77 (P610 GTIOC5B) A > A HA 25ms D PWM iz = H AL FY .
F9. A 2ms LOTDIVIZ64 &Y FET,

PWM B#ADE = 25ms / {1/( 48MHz / 64 ) } =0.025 / {1/ (48x10° / 64) } = 18750

BREMEIX1/INES 18749 Y FET,
BER™AETOY S LI,

setGPTterminal ( 6 , 10 ); // P610 (GTI0CSB) i F
startPWM_GPT5( GTIOCB , DIV64 , 18749 );
EBYFET,

(QON EDERFE

GTIOCxy = ON WBDE&ETE

BEUE | x = PTOF ¥R 0~T

y=AFErEB

ONIEDRZEEZELET. 1 47=Y D PIMERO ONIBXTENBEY TT,

startPIN_GPTx BIS TERE L1- & DR A THREEHNEDY 7,

DIVT ©0.02083[us] = 20.83[ns] = { 1/(24MHz/ 1) }

oN 2= DIVA  : 0.08333[us] = 83.33[ns] = { 1/(24MHz/ 4) }
mf'" DIVI6 : 0.33333[us] = 333.33[ns] = { 1/(24MHz/ 16) }
PUT Ipives  : 1.33333[us] = 1333.33[ns] = [ 1/(24MHz/ 64) )

DIV256 : 5.33333[us] = 5333.33[ns] = { 1/(24MHz/ 256) }

DIV1024 : 21.33333[us] = 21333.33[ns] = { 1/(24MHz/1024) }

Bz 1. DIVADE =, GTIOCKy DfEZE 1 DiExod & . ON1EAS 83. 33[ns]HE X £ 5,
setGPTterminal ( 4, 6 ); // P406 GTIOCIB :H—7RPWM & L TIEH
setGPTterminal ( 4, 5 ); // P405 GTIOCIA :EE—4A PW & LTHER
GTIOC1A = 0; // DHEEHRTE
GTIOCIB = 4500: // WEEZERE
startPWM_GPT1( GTIOCA |~ GTIOCB , DIV16, 47999 ): // GTIOCIA & GTIOCIB % {5/
int i =0;

1 while( 1) {
GTIOCIA = i;  // DIVI6 DT 1 H1=Y 333.33[ns] 3" D ON IE £ 1E 153"
delay(1);

i++;
if(i> 48000 ) {
i =0;
}
]
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. {&522

411 EEF 11 1fB0o0—4)Toa—4 M5\ J)LRE AT Bl encoderlsou.ino]

RAAM1 = A= ®D GPT AL CLHHOr—Z) = a—& 5L 2582 A UET,
4.11.1. FRe&
CN8(20 > a7 42)dD DT0(P105)% ., 1 fHDa—HV T a—F OOV AR i IcEm L ET, o—XJ o

— RN ANE, FROINCFEB L Ver.2 DT NVAAL v F LKL TTZEWN,
T NVBREEITWET DT, USB r—7 Va8 L T VUT IV E=A B FRoRSETREET,

=
‘adfle hJ — —
Ade S EEEEEEEEE
i;.g OC|lOo|—|—|OOIB|IWL|IO "_?
ji‘i" *D_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_
£ EEEEBEEEEE
Al Zlo|lo|lo|—|B|B|B|lo|o
Sla|a|aja|ajala|ala
RAYFER LED &3
. _ O 33383 | . 33385 |
SW11 M 011+, ONIZLFET g
—“211 00000 ‘L\# 00000 ‘
76543210 76543210 U —_00000 ooooo
000000001 000006006 = oo =mas
+5VIN
)l l l l l l l l Pl l l l l l lf [:n: o D 0000000 g 0000000 ooooooo
HO000000 0000000 e g amoa e
SW10 Buzzer SW11 ToggleSW 5\,1 y
5 1 4 0 7 6543210 ) 0000000 [0 0000000000 olloc
00000000 > 74HCO4 2 T4HC245 l e R, > eroa > _
5 l l E l l l l l l l E ¢sgooeoeo - goeceoeoge  R2IRS %gg%w 6600000,
°°°nFF §66606600 FF @‘:’°°°°°°§|§E’°°°°°°@§§§§§§§if EbT Swvz%;am#fc
D[ng%ez SW12 Volume Sotatateces oo ee9999 Qror! gy ¥§Cg
il l
== 3=
%E g*ﬁ Ver.2 O SW1 SW2SW3 SW4 SW5SH6 SWT SH8 oo[”g“ooo‘-”gzoo lllll

| h/j‘;bx»r\ﬁ&x?éta@“
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411.2. 704595 L

© 0 = O U1 W= W DN

DO DO DD DO DO DO DD DD DO DD — = = e e e
© 0N G DN = O OO0~ Ol WM~ O

w
(=)

T
/] TAVNE lencoderlsou. ino] 1fHOu—Z V= a—% ,ULA AT

// Copyright ¥ RXv~Aarh—J ) —FTEES

// A% A This software is released under the MIT License

// http://opensource. org/licenses/mit-1icense. php
//*****************************************>X<********************************

/] A7 V—REE
#include “mecr_gpt_lib.h”

void setup() {
startGPT1_1SouEncoder ( GTETRGA , 1, 5 ); // 1= =2—4& GPT1 P105 & GTETRGA Zff [

Serial. begin (9600) ; // U TIVIE(E HE 9600bps

while ( !Serial ) {
/] BRI BDETHED
}
Serial.print( "¥n¥n v —#% Y= a—& 1 iR 70 7/ Z L¥n” );

void loop() {
static int 1p = 1;

Serial.print( 1p );
Serial.print( ” : 7 );
Serial.printIn( GPTI_CNT );
lp++;

delay( 1000 );
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. {%22

4113. 705 S LD

M1 HOA—42YToa—FD/SIVAAHELTHEZDHF

1 FHOa—F)a—2 oL 2 A FTELTE 2 D813, GTETRGA #i 1 (LT TGRA % 1-) £721%

GTETRGB ¥~ (ML C TGRB %) T9, FEIZ, GTETRGA ¥i-. GTETRGB ¥ - (35 (4 584y)

CN9

GND

BEIARYS

+bV

[ P205 | D23 |LED_D2|—

ZRLET,

= 7 D22 [P4oslaTiocss|sCL|=
[ P305 | D24 [LEDD3[ 221 [pao7] SDA|S.
- qu elm =
L BE ¢ oo
mummmmugnrnr B ~D13P111|GTIOC3A
D12P110[GTIOC1B[R:D1[
ﬁ VAR ZVINIZHR §' ~D11[P109|GTIOCIA| TxD1| &
RAAM1(100E) E—"—“ ~D10P108GTIOC0B] rovgies
ROM:256KB d ~D9P300[GTIOCOA| | TypeClk
RAM:32KB al ~DgP302|GTIOC4A| | RATT
_ T—ﬂy/} 8KB.
~D7P409/GTIOC5A
~DAP112/GTIOC3B
TRGA|AN022/P100] AXD14) {885 ~D5P103/GTIOC2A/AN019)]
TRGB|AN021[P101] At(~D5) ~D4P400/GTIOCSA
DAC |AN009|PO14| AX~D16) j ~D3P104/GTIOCIE| TRGE]
ANO002|P002| A3(D17) . DaAP206
ANOO1|P001| A4D18) |l ~D1P102]aTIOC28]AN020
AN000|P00O] A5(D19) |G WY | ~DJP301 GTIOG4B——
- =
ONT EVTR A ER || 06 NE RS ER e
D42 | D40 | D38 | D36 D34 | D32 | D30 | D28 Serial2
Poo3 | Poos | Poo7 | Poto | +5v Pao1 | Pao3 | Paos | (5| +5v
ANO003 | ANO11 | ANO13 | ANOO5 TGRA/6BHesW|AE Pl 1A P (LED3)
D41 | D39 | D37 | D35 D33 | D31 | D29 | D27
aND | Poo4 | Poos | Poos | Poi1 GND | P402 | Paoa | Paos | (P219)
AN004 | ANO12 | ANO14 | ANO0G (&5 e | 1By-#) | (LED2)
B¥(P215), (P214)|F A Al
CN8 20 E>a#y% CN4 20 EXaRDHE xProANSmET
GND [k GND [Jiskt
aTiocsB | P610 | D77 [l D76 | P603 | GTIOCTA GTocsA | P09 | D59 ||| D58 | Pe0s | GTiocsB
GTiocTB | Pe02 | D75 [| D74 | P601 | GTIOCEA GTocA | P115 | D57 (Il D56 | P114 | GToc2B
aTioceB | P600 | D73 il D72 | P107 | GTIOCOA GToc2A | P113 | D55 || D54 | P303 | GTiocB
aTiocoB | P106 | D71 il D70 | P105 | 1A/TRGA - Ps09 | D53 I D52 | Psos -
AN016/2A| P500 | D69 [ D68 | P501 | ANO17/2B aToc7A | P304 | D51 Il D50 |(P200)| -
AN018/3B| P502 | D67 [| D66 | P503 | AN023 aTocsB | P410 | D49 || D48 | P411 | GmocsA
AN024 | P504 | D65 [l D64 | P505 | AN025 - P412 | D47 || D46 | P413 -
ANO10 | P015 | D63 [| D62 | PO13 | ANOOS GTOCOB | P414 | D45 || D44 | P415 | GTIOCOA
AN007 | Po12 | D61 [| +5v - P708 | D43 I +5v
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4. 1#E

(2) Tmer_gpt libJZFE->T 1 HOA—2Y T a—IMhio/SIVAREANT S

OGPT T 1 O —H) T a—X s )V A% AN F19 572012 mer_gpt_lib.h ] Z#FFONH L F 9,

9 : #include “mer_gpt_lib.h”

@GPT T 1 fHoma—H) = a—Z bV A% AL T, 2V AE AT RUET,
RMC-RA4M1 R —R D 1% FLC, GTETRGA 31 (&L T TGRA i) £721% GTETRGB i1~ (#&L T TGRB
) b UHOa—2) T a—E OOV A AT THZENTEET,
A [El%, CN8 @ D70 %1~ (P105, GTETRGA ¥ 1) & 7 S/VA AT T2 LTV ET, S -8 GPT OF v ¢
JEREFRZR, GPT X 0~T7T ODENEFE > THEWEE A, 72720, GPT OF v 3L 0 E11E, moa—F %
292-1(4,294,967,295) FTHV U NTAZENMTELDOTT v 3/ 0 21X 1 OEARBTTHTY, BIAaAIT,

F X RN 2~T 1% 2'%-1(65,535) ETHT U MTHIENTEET,
A7 vrT L% FRlllonsLET,

12 : startGPT1_1SouEncoder ( GTETRGA , 1, 5 ); // 1#=> =2—4 GPT1 P105 ¢ GTETRGA %1 JH

(3) startGPTx_1SouEncoder BAEIDELVE (x=0~7)

startGPTx_1SouEncoder ( [EF3 ¥ %% F® GTETRG (GTETRGA & 7= % GTETRGB)] |

PR— kL 1#], R—F TR 24 )

LK
XICEFYRILES 0~ EFTOBFNAYFET ETTHEPTHARE—FL1THD/ULR
ENYURLET,

ERT 5mTOD -

GTETRGA #7-(% GTETRGB 5% LE T,

R— b ERL1#7 | BIZIEXPIOS 72 5 THREAD 1 I2HY ET,

R— b TFHL 247 | BIZIXPI0S I o RBEAD O ICHY ET,

£l startGPT2_1SouEncoder ( GTETRGB , 1, 4); // 1#I>2—4 GPT2 P104 o GTETRGB %{£EH

4) BV MEDRHAAH T

TGPTX_ONT) DIEZHEAAGE. N MENHARAENETS,
KIZEF v A LES 0~T ETOREMRAY T,

FrRIL2~T, [£0~2'°-1 (65, 535) DFEETHYY FFTHIENTEFET,

\
LR Fr I 0~1, [£0~22-1 (4,294,967,295) DEETHYI > rFEIENTEET,

451 i = GPT2.CNT:  // GPT2 Dh ™Y MEZEH i ITHRA
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. {&522

412 ;EEF 12 28O0 —41)Toa—4 M5 /\JLRE AT Bl encoder2sou.ino]

RAAML =A=2D GPT 2L T 2 ftHOu—H) o a—X b L 2% A TTLET,

4.12.1. FRi&

CN8(20 B> ax72)d D71(P106)& D72(P107)% ., 2 fHOa—Z) = a—F O3V AH T B L £ 3, 2
S LM Ver.2 DAL TF 45 Sk L TLIZE W,
VUTNVBEEITOET O T, USB r—7 VEER LT, VUT VB e KRS TEEET,

own—2)zra—ZRmEongGaid, FTROIIC

FEEAMR Ver2

Blo|l=|~|w|—|o|v|™m >
W 332238335 B
#lajajaja|ajajajalt
alola|ole|lo|N|S|w|
ZFOOOOOOFF
O|OC|O|—~IOILVLIBV|IO| O
Olajla|la|a|ladla|lalala
00088
——0 O O O O
xfr‘ﬁfﬂ!/ LED &
00000 w’_&% ooooo‘ 00000
00000 al 00000 00000
00000 ‘E\J" ooooo‘ 00000
00000 < 00000 00000
;@oooooo@ ©00000000]
RAA76

CN1

T4HCO4

HEH > T4HCO4

74HCOO

0000000 g 0000000 D 0000000

c3 HOOOOOO cs HOOOOOOOOO

mmmmmmmm
xxxxxxxx

76543210

LEDZ LGu LED4 LEDS LEDI: LED7 LEDS

0. EE

SW1 SW2SW3 SW4 SW5 S,

HH

' 000000000

OOOOOOOOO

TITGT IIGZ

+ 20000000 C4D000000 C6 000000 [ XXX]

+5V IN vi us U5 W SW10 Buzzer SWI1 Toggl eSW
g eassecs  ssessssses ™ oo S043. L343ELR
> 74HCO4 l 74HC245 l e Rlge IRy >“nm””" > A6D-8103

BZ1

zzzzz

6066, 0006606600 |
s i?%ﬁ

OWORT1 Ver. 2
omomz %VO

E

To gg\eSW v Iune
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4. 1HE

4122 . 70495 L

1 1/ /Hkkkkkkkskkkskkkdkkokkokkkkokkkskk okl ookl okl ko ok ok kok
2 /) IR lencoder2sou. ino| 2fHOu—Z V= a—% ,ULA AT

3 ¢ // Copyright VyRvwAarh—J )V —FTEES

4 /) T4 A This software is released under the MIT License.

5: // http://opensource. org/licenses/mit—license. php

6 @/ /sl okl ksl ksl skl ko ok ok ok
7

8: // AU N—FRES

9 : #include "mer_gpt_lib.h”

10 :

11 © void setup() {

12 startGPTO_2SouEncoder( 1, 7, 1, 6); // 2fHx> 22—% 0A=P107 0B=P106 Z{# i
13 :

14 : Serial. begin (9600) ; /) ) TIVIE{E HE 9600bps

15 :

16 : while ( !Serial ) {

17 /] B EiD £ TR

18 : }

19 : Serial.print( "¥n¥n v —# ) = a—& 2R 70 /7 L¥n” ) ;

20 1}

21

22 void loop() A{

23 static int Ip = 1;

24

25 : Serial.print( 1p );

26 : Serial.print( ” @ 7 );

27 Serial. println( INT_GPTO_CNT );

28 1p++;

29 : delay( 1000 );

30 ¢}

4123. 705 S LDOfER
(1) Tmor gptlib1ZE-T 2  HOO—2) ITaA—EMS/INIIVAEANT S

OGPT T2 HHOu—H) = a—E b YL A% AT 572812 (mer_gpt _lib.h | ZFEOH L E,

9 : #include "mer_gpt_lib.h”

@GPT T2 fHOuE—H) = a—Enb VA% AJJLT, 7SIV AE T RUET,
RMC-RA4M1 7R —R D% 7T, GTIOCxA Ui f-& GTIOCxB Ui -/ H2fDn—X U= a—F D3 )L A%
ANTHIENTEET, (x=0~T7)

A [a)lE, CN8 D71 %+ (P106, GTIOCOB i) & D72 ¥+ (P107, GTIOCOA ¥#+) %, 7 )L A A JJURF12
LCWET, & GPT OF v R/ME R GPT 1X 0~7 OENEfE> Th#EWEE A, 7277L. GPT @
F g 0 LT, moa—2lEa 0~2%2-1(4,294,967,295) FTHY L NTAZENTEHDTTF v 1/L 0 £
X1 OEARBTTD T, Frrl 2~7 1% 0~2'9-1(65,535) ETHV T DHIENMTEET,

SRl T 0T 0% T iloRLET,

12 : startGPTO_2SouEncoder( 1, 7, 1, 6 ); // 2fH=> =—4 0A=P107 0B=P106 % {# ]

1
0o 00 0e 90
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4. 1#E

(2) startGPTx_2SouEncoder B D ELVS (x=0~7)

startGPTx_2SouEncoder ( GTIOCXA D AR— k£ 1 47, [GTI0CxA DR— ki 2 @4
GTI0CXB D AR— k£ {1 1 4

i

. |GTIOCXB D 7R— k T4z 2 [

)

HELNA X [CHF v RLES 0~T ETORFAAYET, RFTHE PTARZ— L 2 HHO/S
WREHAIURLET,
GTI0CXA 0] \ ,, _
-l-"—x bo| B TEYTya =30 AEZEHT D, GTIOCXA DIR— FERELET,
15“;_{'35 P1=07 ﬁﬁjﬁ%—e&hlfs rlJ (:@ng_d_o
O—%UT>a—50OAMIEERT 5. 6TI00ADR— FERELET.
R— b | BIREPIOTImFTHNIL, T71 SBYET,

X+DEAODZE. ORFEBELTIEEL,

=R
S| ||EF
21~
o

NMIES

A—A2IToa—45NDBHEZEHKRT S, GTIOCXB DR—FF#HELET,

R—k . X
- (£ P106 #mF T (. M [2%L o
15']1 =y 1 iﬂﬁ% &*L I =J Y Ji'ﬁ'
GTIOCXB | | A—A ) T>a—4DBHEZEHERT 5. GTIOCKB DR—FERELET,
R—b+ | BRIEPI06 SHFTHNIE, T61 ITHYFET,
T2 M7 | X+DEA0ODHES. OFEBLTLEEL,
151 startGPT7_2SouEncoder ( 6 , 3, 6 , 2 ): //2#8T>2a—% GPT7 P603 (GTIOCTA), P602 (GTIOCTB) %1
3) AV MEDHEAAH
FELRLDOEZE  TGPTX_ONT) DEZFHRAALE. AU MELAZEAAENET .
F o)L 0~1 1% 0~2%2-1 (4,294,967,295) DEBETHY VT B E
MTEET,
Fy R 2~T (£ 0~2"-1 (65,535) DEETHIY FTBHIEMNTE
F9,
ELNA FEHYDEZE TINT_GPTO_CNT) DIEZEHAALE, O MELATFEHFRAENET,
F )L 0~11%-2, 147,483,648 ~ +2, 147,483,647 QEFETHI > +
TEIENTEET,
Fop)2~T1%-32,768 ~ +32, 761 DEHBETHO 2V LT B EMTE
F9,
XIZIEF ¥ RILES 0~T EFTOHRFNAYET,
151 i = INT_GPTO_CNT; // GPTODAD Y MEBEBEEY)ZEH i ITKA
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4. EH
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413.;8E 13 A/D Z#tlanalogread.ino]

0~5V OEJTEET VHIAEL

4.13.1. FRi&

ZA/DEBLET,

AQ B F-EFH M Ver.2 DRV 2— A LHELET,
SUTNVBEEERITOVETOT, USB 74— VAL LT, VU T IV E=A R BRI ETEXET,

s cscy -

© HHI
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e e
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b'I'G'é SW1Z Volume /—m
SW13 = 000000000

“eatatacacucnency

o

0] o 000000000
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4, JEH

4132. 7495 L

© 0 N O U1 &= W DN~

— = =
o = O

13 :
14
15
16 :
17 =
18
19 :
20 :
21

//**************************************************************************
/] TAVNE lanalogread. ino] A/D Z5#i(0~16, 383)

// Copyright UxnNvwAarh—7 ) —FTEES

// A% A This software is released under the MIT License

// http://opensource. org/licenses/mit-license. php

/[ Fkkkkkkkkk ok ksl skl ksl skl kokkakskskksk sk kol ok

void setup() {
analogReadResolution( 14 ); // A/D Z5#4 14bit (0~16, 383)
Serial. begin( 9600 );

}

A/D WD e X E L ET,
FEMEIE, 8, 10, 12, 14 DWW TT,
analogReadResolution B3 A& 1T LW & = OWIHAfEIX 10 T,

8ERE LT & &0~V % 0~
10 ZFE L& &-0~5V & 0~
12 ZFELE &-0~5V & 0~
14 ZFELEE &0~V & 0~

1111 1111),=0~

PG

11 1111 1111),=0~ 1, 023
1111 1111 1111),=0~ 4, 095
11 1111 1111 1111),=0~16, 383 |ZZHL L £,

CEBLET,

void loop() {
static int 1p = 1;

Serial.print( 1p );

Serial.print(” : 7 );

Serial.println( analogRead( A0 ) ); // A/D E¥fERZ ) 7 LS
delay( 1000 );

Ip++;

YU TATHALES, B,

1 @ 12345

2 : 9876

L. 1000ms TR Y TR RIS NET,
A DR FITHER (1~) T, 2 OB OEFIT A0 D A/DETT,

analogRead B3 T A0 B I AT SN TV B BJE0~5V 2 0~16, 383 [T Z4H# L |
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. {ngz

4133. 700 S LD
TR OB DT Fa s A1 T7,

CN9  |GND
B3| 5V

U R B R

EL.L.L.L.IJ-%

Gl ce c7

I"IIIIHIHIINIIHIIHI

& R IR Fi
RA4M1(mEy) |2 =
ROM:256KkB |3 —
RAM:32KB ] =
_ -r—@?pu 8KB. i,

AN022{ P100 | AXD14) ({5
ANO021| P101 [ Ai(~D15)

=

| DAG [AN009] PO14 | A2(~D16) |
AN002 | PO02 | A3(D17) (il
ANOO1| POO1 | A4(D18) |

AN00O| POOO | AS(D19) RIS

gi’ Rev.10b [_ LI_] :=";‘””°_N4 _

P408 |SCL/5B | 1%C #435

P407 [SDA

L

P111|GTIOC3A

P110|GTIOC1B |RxD1

P109 |GTIOC1A | TxD1

L[euss

P108 |GTIOC0B

P300 |GTIOC0A

P302 |GTIOC4A

P409 |GTIOC5A

P112|GTIOC3B

P103 |GTIOC2A/AN019

P400 |GTIOC6A

P104 |GTIOC1B/TRGB

P206

P102 |2B/AN020| TxD2

P301 4B

(A

RxD2

CN7 10E 75 (& HER) |[CN5 10ELaRI3(E—FR517EkR)
D42 | D40 | D38 | D36 D34 | D32 | D30 | D28
P003 | PO05 | PO0O7 | PO10 | +5V P401 | P403 | P405 | (P215)] +5V
ANO0O3 | ANO11 | ANO13 | AN0OS 6By oW JSAE—SPM] 1AE-5PM] RES(LEDD)
D41 D39 D37 D35 D33 D31 D29 D27
GND | Poo4 | Poos | P008 | PO11 GND | P402 | P404 | P406 | (P214)
ANOO4 | ANO12 | ANO14 | ANOO6 — (=47 | 3Bk | 1B0-iPM ER(LED2)
BX(P215). (P214)[E A W& FlmT
CN8 20 E>axkRy4 CN4 20 ELaRIA xPoolEANSRHT
GND [l GND ([ skt
GTIOC5B | P610 | D77 D76 | P603 | GTIOC7A GTIOC5A | P609 | D59 D58 | P608 | GTIOC4B
GTIOC7B | P602 | D75 D74 | P601 | GTIOC6A GTIOC4A | P115 | D57 D56 | P114 | GTIOC2B
GTIOC6B | P600 | D73 D72 | P107 | GTIOCOA GTIOC2A | P113 | D55 D54 | P303 | GTIOC7B
GTIOCOB | P106 | D71 D70 | P105 | 1A/TRGA - P809 | D53 D52 | P808 -
ANO16/2A | P500 | D69 D68 | P501 | ANO17/2B GTIOC7A | P304 | D51 D50 |(P200) -
ANO018/3B| P502 | D67 D66 | P503 AN023 GTIOC6B | P410 | D49 D48 | P411 | GTIOC6A
AN024 P504 | D65 D64 | P505 ANO025 - P412 | D47 D46 | P413 -
ANO10 | PO15 | D63 D62 | PO13 ANO008 GTIOCOB | P414 | D45 D44 | P415 | GTIOCOA
ANO0OQ7 P0O12 | D61 +5V - P708 | D43 +5V

B1Z1E. D35 W7D AD iz gt T\ eED 7 ar I a0k, Tt oz Ed,

a = analogRead( D35 );
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414, ;88 14 BHEAFvE—FZEFERLz A/D Z#ilad_renzoku.ino |

A DEFEAF v TR e LT, WICERON % A/D Bl ET, EHTATIVEEH T 20T,
analogWrite B & i~ 72L& 10| FEAA TR ML R0 E T,

4.14.1. FRE&

RMC-RA4M1 AR —R D CNT &528 bR Ver.2 DR 2 —LEHEGL £,
VT NVBEEITOVET O T, USB r—7 VEHEHRL T, VIT NV E=A e KRS TREET,

RAAYTFER LED &3
N 0O g ooooo g ooooo ‘ Z ooooo ‘Es 00000 “ O
SWi1 d 07«-:~H, ON [—L/g-:--;- 00000 00000 @ ©oooo ;:E( 00000
2 - E ;3
16543319 76543210 ‘?9222 5 SSSSSJ H 99999 ‘E% 00008 |2
N !—-; e BoTT
l l l l l l l l bl l l l’ l l l‘[::,: ﬁ“ oosovo”::oo 0000000 ooooooo 36883353 208883368 .
p°°°°°°°.° FP°°°°°°°. DZ 74HCO4 D T4HCO4 II T4HCOO ) A6D-8103 b A6D-8103 E
SW10 Buzzer SW11 ToggleSW <|- (2 @00600600 c4uoooooo cé noooooo F6666666:+H66666606
5 1 4 0 7 6 54 3 2 1 0 +5V IN W SW10 Buzzer SW11 ToggleSW
0000 000 0000000 3 0000000000 ~ ofiloqlioc 3688 58883368
SUL SULLLLL LT Moo e
orr (2000000 ¢ B606000000 & 00 5000000
gooo g00000000 @Qooooooélg@oooooo@ §55555§ 3 brez SWI2 Vo lume
Dlemlez SWI2 Volume (7000666586 = gv%ﬂg
SW13 7 6 5 4 3 2 1. 0 (000000000 mg;; Rev.0
I Q
o HHi / / / /
== ol 8 oo, 0
%Eg*&verz smswesvn:swsvssvsswsw ooﬂgiooougzoo Buzzer ToggleSV V

AR a—LZEEILET

4142. 70551

L/

20 /) THAVNE lad_renzoku. ino] A/D Z8#i BifE A X v L E— K

3 : // Copyright VyRvwAfarh—o ) —FETEES

4 1 /) A A This software is released under the MIT License.

5: // http://opensource. org/licenses/mit-1icense. php

6 1 //Rkkkkkkkkkkkkkkk ook kokok

7

3 Hinetude o nd 11 7 BT ¥ L E— FCAD BB CE ST A 7T
10 : AT —RLET,

11 : /) Ze—RVERES

i t mer_ad ad; ‘ner_ad 7 5 A Tad A v AL v AERMER LET,
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4, JEH

14 :
15
16 :
17
18
19 :
20 :
21
22
23
24
25
26
27
28
29
30
31

\§<:::j@ﬁx#yy%~Ffﬁmﬁéﬁ%%aibi

4, 6 = ANOO6 ¥+ D = & T,

20 FARELTDL, Eit A F v o E—
RTADE#BERAZ—FLET,

RMC-RAM1(rev.1.0b) etk FEHE~==7 1
void setup() {
ad.useCh( 6 ); // D35 W1
ad.useCh( 5 ); // D36 ¥ 1
ad.useCh( 14 ); // D37 S+
ad.useCh( 13 ); // D38 %1
ad.useCh( 12 ); // D39 ¥m 1
ad.useCh( 11 ); // D40 ui+
ad.useCh( 4 ); // D41 ui+
ad.useCh( 3 ); // D42 ¥m 1
ad. start () ;
Serial. begin( 9600 );
while (!Serial) {
/) BRSNS E TR
1
Serial.print ( "¥n¥nA/D Z5#1 Wi A % v »F— F¥n” );
}
void loop() {

32
33
34
35
36 :
37 ¢
38
39
40 :
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56 :

char buff[16];

digitalWrite( 24, 0 );
sprintf ( buff, “AN006=%5d
Serial.print ( buff );
sprintf ( buff, ”“AN005=%5d
Serial. print ( buff );
sprintf ( buff, “AN014=%5d
Serial.print ( buff );
sprintf ( buff, ”“ANO13=%5d
Serial. print ( buff );
sprintf ( buff, “AN012=%5d
Serial. print ( buff );
sprintf ( buff, “ANO11=%5d
Serial.print ( buff );
sprintf ( buff, “AN004=%5d
Serial.print ( buff );
sprintf ( buff, ”“AN003=%5d
Serial. print ( buff );
Serial.print( "¥n” );
digitalWrite( 24, 1 );

delay( 1000 );

, getAD_006 );
, getAD_005 );
, getAD_014 );
, getAD_013 );
, getAD_012 );
, getAD_011 );
, getAD_004 );

, getAD_003 );

HEAT v T — RO A/DED

FLARIAIRIL

getAD_xxx ZfEWET, xxx [T F+HF 5 TI,

NOO6 ¥ -7 &, [getAD_006] 75

ABES,

Serial.print T, CN7 @ 8 M4y D A/D iz

TAE=ZICHADLET,
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. {ngz

4143. 705 S LD

TROA VT REG BT Fal A OF ¥ rNVEK S5 TT, T asTATE, Ty & 5(AN022 7eL)%

FBELET, A0 2O+ EIIMERLEE A,

GND
+5V

CN9
EBRaRHS

Ilrllllﬂlﬂ'lﬂlll"lllll

'8'5 JA#A VINIHR

RA4M1(100EY)

ROM: 256KB
RAM:32KB
| 7—9771‘/1 8KB

P408|GTIOC5B)
P407|

SCL
SDA

4D21

~D13P111|GTIOC3A

= j_D12P110[GTIOC1B|RxD1 |

3 ~DI1|P109|GT[OC1A 1=
g L=y I8 g ~D10/P108|GTIOCOB vgis
= n GT[OOOA TypeC)&
§ . il ~DaP30zlaTiocsn] | #HTE
=4

=& ~D7P409|GTIOC5A

~D6|P112|GTI0C3B
ANG22| P100 - ~D5P103GTIOC2A
AN021{ P101 | At(~D15) I ~D4|P400/GTIOCEA
[DAc N0 Pot4 ] A2-D16) |8 ~D3P104{GTIOC1E] TRGE]
AN002| P002 [ A3(D17) [ D2AP206
mg 2& :g(‘g:s; i‘ P102|GTIOC2B]AN020
. ) P301|GTIOC48— |
N7 BRI ER |[CNe B R I5 (eSS TER Eg
D42 | D40 | D38 | D36 D34 | D32 | D30 | D28 Serial2
Poo3 | Poos | poo7 | Poto | +5v P41 | P403 | P40s | (P215)| +5v
AN003 | Ano11 | Ano13 | ANOOS 6Bt o | ] 13 BEED)
D41 | D39 | D37 | D35 D33 | D31 | p29 | p27
aND | Poo4 | Poos | Poos | Poi1 GND | P402 | P4o4 | Paos | (P214)
AN0o4 | ANo12 | ANo14 [ ANooS — 5| B | 184w | BILEDD
BX(P215). (P214)[E A W& FlmF
CN8 20E>axi% CN4 20 EL RIS xP00)E AN ERHT
GND [kt GND [k
aTiocsB | Pe10 | D77 || D76 | P603 | GTIOCTA GTiocsA | P609 | D59 || D58 | Peos | Gmocss
gmioc7B | Peo2 | D75 || D74 | Pe01 | GTIOCEA aTocsA | P115 | D57 [l Ds6 | P114 | Gmocas
aTioces | Peoo | D73 || D72 | P107 | GTIOCOA GTIoc2A | P113 | D55 [Il D54 | P303 | Gmocre
GTiocoB | P106 | D71 | D70 | P105 | 1A/TRGA - Pso9 | D53 || D52 | Psos -
ANO016/2A| P500 | D69 [fl D68 | P501 | ANO17/2B GToc7A | P304 | D51 [Il D50 |(P200)| -
AN018/38| P502 | D67 [l D66 | P503 | AN023 aTiocsB | P410 | D49 [l D48 | P411 | GmoceA
AN024 | P504 | D65 [f| D64 | P505 | AN025 - Pa12 | D47 || D46 | P413 -
AN010 | Po15 | D63 [|l D62 | Po13 | ANo08 GTIOCOB | P414 | D45 || D44 | P415 | GTOCOA
AN007 | Po12 | Det1 [l +5v - P708 | D43 || +sv
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415 8% 15 12C & & AQMO0802 )~ agm0802.ino ]

12C LD AQMO0802 & ity (Fk H B8 784 : AE-FAQMO802 Fatk7e &) 1o e a3~ E 4,

4.15.1. FRi&

RMC-RAAM1 R —R D A0 #igF e e D SCL w1, Al i+& SDA s F28kiLE 1,

fc;
d
W

D H
(LATED PU I3
[FATZTLa— L THEEET]

==

#H B AE-AGMO802
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4. 1#E

4152. 7495 L

© 0 N O O = W DN

= R e e e
~N O Ol W= O

18
19 :
20 :
21
22
23
24
25
26
27

//**************************************************************************
/] TV lagm0802. inoJ AQMO802 ik (12C)

// Copyright UxnNrvwAarh—7 ) —FTEER

// A% A This software is released under the MIT License

// http://opensource. org/licenses/mit-1license. php

/ /Fsddeksksiokskskskksokaookekoolok kol ksloksesokoksoloksokok okl ksloksksokoksokokokkakook

/] A I NV—RES

12C {ZEh AQMO802 2+ 574 77 U %

#include “mcr_aqm0802.h” // A0:SCL Al:SDA ~=::::::;§i;$i§;%§gjfo

/] TR VEREE
MCR_AQM0802 1cd;

void setup() {
led. begin( 11 )
}

void loop() {
static int 1p = 1;

led. setPosition( 0,0 ); l
led. printf ( “AQMO0802!” )

kL E9,

// AQMO802 HEAHEMBAsR =2 T A k=11

a2 LES, Iy aofldid, BEDa s T A MERELE
R

FREMEIL 1~63 T, 1 23#< (IZFRZFHA), 63DV ELS (HEoHIZ
D EF) D ET, SVOFA, EBRETIL ELELE (ERZETES
TEMBYETOT, WMREELBEWVWLET),

Mcd. setPosition( x, v );] TERTHN
ExHEELET,
x=0~7, y=0~1 T, £ EMN, x=0, y=0 TI,

lcd. setPosition( 0,1 ); Arduino @ print ®EXTIEAR L,

led. printf( 7%08d”, 1p ); \I” SiEOprintf oEX L7200 97,
delay (10);

Ip++;
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416.JBE 16 5749 9&E AQM1248 DX FEFR~Iagm1248.ino]

T 407 ER D AQM1248 b (AA v F A T A AQM1248A /NI 57 4o 7R —R , 72138k H &
T8 AE-AQM 1248 Jebii7e ) IZSUFA R R LET, 72720 KA B FENIT, 3.3V TEMET 2729 i
25V ZMALEENTLENET, B EFROSIL, EELHEMERSLE VTS, Ay F AT
ROFMIZL, 5V TEMET D720, BIEEHAIRIUILEHVEE A,

KEKH ET AE-AQM1248 : https://akizukidenshi.com/catalog/g/gK-07007/
KA TP AT A SSCI-026086 : https://www.switch—science.com/products/2608

4.16.1. FRi&

RMC-RA4M1 R—F® D9, D10, D11, D13 #ia+&. AE-FAQM1248 FEtiz, FTROINTHEFLE7,

“gosnuey-
; ‘

A %%:AE—Aowm

KEEZEHEREI=DLNT
TEEEREEO &LSI1Z1 HFICDEEH2ETHS
ELFET ., COEEHMN4E, WETY,

: Vin R1=2.2kQ Vout
i o>
3 R2=
Vout=R2 + (R +R)xVin | |a3c0
=3. 3k+ (2. 2k+3. 3k) x 5.0V
: 3.0V

e L SV ARENSE 3 W AN ENA,
il EEEE OV Ah&hBE O At EA)

E2E3URRRRAREEiES
AYFHALIIR
AQM1248A
INBVYT 50490 @R —F
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416.2. 7495 L

//*************************************************>X<************************
/] TAVRE lagml248. ino) 77 7 4 v 7 ikdh AQU1248 DI (3LF)

// Copyright VxR~ arh—7 ) —FTRES

// 7 A A This software is released under the MIT License.

// http://opensource. org/licenses/mit—1icense. php
//**************************************************************************

/) AT IN— REE

#idefine SPI SPI1 // RMC-RA4M1 rev. 1.0b |Z SPI Tix72 < SPI1 A H

#include <MGLCD. h> // H; LRSTON—FEIER  https://synapse. kyoto/1ib/MGLCD/page001. html
#include <MGLCD_SPI.h>

#include <SPI. h> 75T 4 Z R AM1248 BT 5 T4 75 U R FIARE
3, [La ST o n— FEWER] IS TWnWbd 74771 %
O TN EE Lz, TIELLWTIA T T VDA, Y
NEHITZSNET,

—
O © 0 N O O &~ W DN

— =
wW N =

14 : /) Ta—LVEHDOES
15 ©  MGLCD_AQM1248A_SPI MGLCD( MGLCD_SpiPin2(10, 9), 100000L ); // (10=CS ¥'>,9=RS £°>/), MAX_FREQ DFRE
16 :

CSEERSE T ZTIEETEXET,
CS BT 10 B> . RSEUIT9 B UICEEE LE T,
SCK 2 & SDI B uid, BECTE A (SPT OfREA IV ET),

17 : void setup()

18 : |

19 : // LCD DHIHIE,

20 ©  while( MGLCD. Reset() ); // CS=10pin RS=9pin SCLK=13pin SDI=1lpin

21 : if ( strlen(”7”) != 1 ) MGLCD. SetCodeMode ( MGLCD_CODE_UTF8 ); // 41 FFROHF ML

22 MGLCD. SetVolumeResistor( 28 ); // =2> b T A D% 0~63

23 MGLCD. ClearScreen() ; —

o1 - /& 21 CF, fit 6 XFRTT D LN TEET,
25 MGLCD. Locate( 0, 0); Locate TR HMELZIFETE, 0 XFH, 017
26 ©  MGLCD. print( “000000000011111111112" )3 g7 bhE v £

27 MGLCD. print ( 7012345678901234567890” ) ; 3 2
0,0). 3(20,5) &7 o
o - /2 E23(0,0) . FH FA( ) &R FT

29 : for( char i =7:7; i<="}; i+ ) {

30 : MGLCD. print ( i )3

31 : }

32 : MGLCD. print ( “74yzdh¥)fayaanvi” ); [/ A B TR
33 1}

34 :

35 void loop()

36 1 |

37 : // FRZATS Lgun

38 1}

416.3. 700 S LDER

Tl L FETTHE AEEDIIIHE21 3T, Mit6 LTy, Fon
ShET,

7T 7497 dm AQM1248 Z Il 57 47 V%, L 53 D —F
RUWERL D TA T T Bl Q=& TIEBLWIA T T
DNBRZEHIREITENET,

FTATZVOENTT L, FlaS L TIEEN,

https://synapse. kyoto/hard/MGLCD_AQM1248A/page001. html
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. {%22

417. BT 17 T574v9%& % AQM1248 DT 57494 FK = agm1248graphic.ino]

{HE 16 O AQMI1248 IS, 7T 7 4 0 RRLET,

H 16 LRIERIC, TLARST ON—RYER I ICH D747 TV b T iEEELZ, TIE6LWT A7 Y
DABREHIRENTINET,

757400 BURIE, FROR—L_R—V% BB ICSE QR EELE,

https://synapse. kyoto/hard/MGLCD_AQM1248A/page016. html

4.17.1. FR4&

TEE 14 LRI TY,

4172. 7055 L

© 0 1 & U1 &= W DN~

//
/] TTAVNEE laqm1248graphic. ino| 77 7 4 v 7 {likh AQM1248 OHIE (7T 7 4 > )
// Copyright VynRvwAfarh—o ) —ETEES

// A% A This software is released under the MIT License

// http://opensource. org/licenses/mit-1license. php

//

/) AT N—RES

#tdefine SPI SPIl // RMC-RA4M1 rev. 1.0b |% SPT Tix7e < SPI1 & fd

#include <MGLCD. h> // i U759 On— REYERE https://synapse. kyoto/1ib/MGLCD/page001. html

#include <MGLCD_SPI. h>
#include <SPI.h>

/] Ta—= R VERDES
MGLCD_AQM1248A_SPT MGLCD( MGLCD_SpiPin2 (10, 9), 100000L ); // (10=CS ¥’Y/,9=RS ¥'>), MAX_FREQ MZ%7E

void setup()
{
// LCD DHIHIE,
while ( MGLCD. Reset () ) // CS=10pin RS=9pin SCLK=13pin SDI=1lpin
if( strlen(”7”) != 1 ) MGLCD. SetCodeMode ( MGLCD_CODE_UTF8 ); // 41 FFRrDAH N
MGLCD. SetVolumeResistor ( 28 ); // =tv kT A hOFHE 0~63
MGLCD. ClearScreen() ;
}

void loop()
{

/] REFD

MGLCD. SetPixel ( 10, 10 ); // x, v, color(l: 84T O:yH%T AMEHHZX 1IT25)

MGLCD. SetPixel ( 11, 11 );}

MGLCD. SetPixel ( 12, 12 );  [SetPixel BT, T L BIEIZ S22 N TE £,
delay ( 500 ) ; 3EE OFI %L, 1 THE. 0 TS ET, BT & A4TIC
/) aaal< D FEF, SRlOTar T AIEK L TN DSDOTRITSEET,
MGLCD. Line ( 20, 10, 20, 40 ); /) Wk, BAEY, A x, BAY, color (LA 05T BMIHT 1124 5)

Line BIELC. (s x, Al y) & (Rl x, Bl y) RS EMREZ 5 X
£9, 5 EEDFIEIE. 1 THAT. 0 THLT, BT D & MATIC
U
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4. 1#E

38
39
40
41

42
43
44
45

46
47
48
49

50 :
51 :
52
53

54 :
55
56

}

/) BHEEH @Y OS5 LEL)
MGLCD. Rect ( 30, 10, 40, 20 ); /) W x, By, #Rx, FEEy, color (1 AUT 0:HAT BMEEET 11T 5)
delay( 500 );

Rect BT, (AR x, Io Rl y) & (RR x, R y) Xt &L 35 R TJ5
Watix £, 5B DO55IE. 1 THRAT, 0 THIT, A5+ 25 L&
SATIZZR D £79, RAFOFITEY S5 L EEA GNERO 24

E),

/) BRIREMS @BV -SLAD)

MGLCD. FillRect ( 50, 30, 60, 40 ); // #hfix, #hsly, #8x, #ay, color(1: /54T 0:¥84T BERHL 112725)
delay( 500 );

FillRect BEET, (WA x, 26 y) & (AR x, R y) ZRB LT 5
Rz, RABOT 2BV S5 LET, 5 A DO55IT. 1
TR, 0 THAT, AT 2 & RUTICRD 9,

/) MEH (@B S5LEL)
MGLCD. Circle( 80, 20, 10 ); /) x vy, B, color (11T 0:{HAT AMEHHT 11272 2)

Circle BT, x, ) ZHLETDH, ¥R roOME#EEST, M
OHIFEY D5 LEHA, 4EEOFIEIT, 1 TR, 0 THA,
AT 5 & ST £9,

KEMALMETERAD, #: HOLLEA1:0.864 O THEROBAICE-TLEVNET

// HERHL @Y -SSLAD)
MGLCD. FillCircle( 110, 20, 1035 // x, v, ¥, color(l: 5T 0:yHIT ERERFIL 11272 5)
delay( 5000 );

FillCircle Bd%kC. (x, ) &ZHLETDH, FRERr OMEHZ, H
OFZEEYHSSLET, 4HE O3 HIE. 1 THL. 0 THIT. A
B9 2 & ST 97,

XEMLAMETERAN, 1 SOLEN1:0.804 HOTHENBHICE>TLEVNET

MGLCD. ClearScreen() ; // BmZ V7T
delay( 500 );

4173. 705 S LD#ER

AQM1248 {RikIE, BE 128 B 7B/ it 48 &7/ T, JEFEIXA E3(x=0, y=0), 5 FH2 (=127 , y=4DIZ72H
F9, TRINZAEOT 0l T 8EFTEEDA AT RLET,

FEHED LN 1:0.864 72D T AEIZELRDET, 72l T4 FIXIEFEEHIWTHREIL, EHEHWTHEL
FEOBMIZ20ET, WMAIFHRE L2 TR L IE S IC R30I 7 a7 A CEET 2, TEM L vrT
ATHRETERWO T, FEDOFEM > TLENET,

—> X
10 20 30 40 50 60 70 80 90 100 110 120

0,00 | | | | [ 127
l SR YR T, BRI £

10

SetPixel

v A

2 Rect \

30 Circle FillCircle

40 . _ SRR LIS, BRI £

o Line FillRect 127 47
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4.18. ;EE 18 EEPROM(T—4275v a4E!))eeprom.ino]

<A Wi EEP-ROM (Electrically Erasable Programmable Read—Only Memory) |2/ 37 A—&Z Z-FX A Fr
FEAIAFFET,

BEP-ROM 1L, FIIFIE DN R Z EZHZ A e/ ROM 72D T, BIREZ Y- ThIHX A, STA—H 2L 51T
LTBITET, RA vA12(X, EEP-ROM OZt% | 7 —H 779 a ARV EMEONET,

RA ~Az-® EEP-ROM 3, 4T 1,000,000 [F] (FAXPRIEREIEL 100,000 [F]) | FEIALZATIZLNTEE T,

AEIT, BKB(B192 A N&HY, 0~8191 FHUMEZ A FZTEET, MAUCL S TEZIAD DL T A—ZHUT
RPVET, HIZIL, int BT 4 NAR2D T, 2048 HOT — X EARFTEET,

4.18.1. FRi&

Bz 0FERE A, <A NERD EEP-ROM [TEXIAA TVANRTA—HEIFO L., + 1L EEEXIALE
j‘o

4182 . 7A4S L

1 1/ Hkkkkkkkskkkskkkdokkkkokkkokkkskk ok ok oksk sk kdosokkoksk sk kkok ko ok o kok
21 /) IR leeprom. ino] T —% 77 v 2 AE 1 (EEP-ROM) IZFRTE. FiA AR
3 ¢ // Copyright VyRvwAarh—J )V —FTEES

4 /) T4 A This software is released under the MIT License.

5: // http://opensource. org/licenses/mit—1icense. php

6 : //**************************************************************************
7 /%

8 : // MRA~A 2K, EEP-RMDZ Lt %, T—4 7T v aAE ERNET,

9 @ fEYET 1,000,000 [ (FeAKERREERIZL 100,000 [A]), EEXIARLEITH ZENTEET,
10 @ %/

11 :

12: // A7 n—F

13 : #include <EEPROM.h> ﬁEEP*ROM DIAT IV EFHIABET,

14 :

15 1 /) U RIVERR

16 : #define EEPROM_CHECK ((int)0x20240201) // EEP-ROM T —#NEXATH TWEINF = v 7 H
17

18 : void setup() {

19 : int i;

20 :

21 : Serial. begin (9600) ;

22 while ( !Serial ) {

23 ¢ /] BEESID E TR

24 : }

25 : Serial.print ( “¥n¥n” );

26 :

27 © EEPROM.get( 0, i ); // O FHD> B EFEAIAS

28

0~3 FHIZ 0x20240201 MNEZIAFILTHIUL, 2 bt AT e iz
1 RIS EZIAA TR H L WL ET,
7T IUL, REDMENB A TWDEHWL , FEIFHOMEE L E5,

99 M 0~3 FHbiC 0x20240201 AEXAFH COARVEZOLE TS, |
30 : /)b LT —HEZAENTWRWED

31 : Serial.print ( "EEP-ROM Z#J#i{b L ¥4 ... 7 );

32 : EEPROM. put ( 0 , EEPROM_CHECK ); // 0 & F=v I H7T—% EXiAHL
33 : EEPROM. put ( 4 , (int)1 )3 /) AT T—F EEXIAA

34 : Serial.println( "#FHHL L E L7z, 7 )
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4. T
35 : } else {
36 : [/ TEAREZIIAENTWEDFRAIAKR, +1 LEEEEXAD

ATEIEZIAATE 4~T FHOE(In) ZFE AT, SVT IV LET,

37 - EEPROM. get ( 4, i ); -'==;

38 : Serial.print ( "4 HZHOMEIL 7 ) ;

39 : Serial.print( i );

40 Serial.println( ” T9, 7 );

e [praas e+ 1L T BERHET

42 : i+t

43 EEPROM. put( 4 , i ); /) AT T EEAHL WRETTIHEMEIETF1IEINTND
44 }

45 @}

46 :

47 © void loop() {
48 : // s Launy
49 @}

4183. 7O S LD

EEP-ROM ~FEX A Z, put BA¥A MV ET, BT K - T EEP-ROM IZfif /84 R EX AT LD Y 4, 4
ZIX 0 FHUT int B TEZIAALLGS, 03 FBHICEZIAENE T, EO)EAEZI AL ST 4 FHLE
EREDNET, BE S MEORERIE 6. 1. BIREFOHPHICHONWT] 2L T EE0,

EEPROM. put ( FHh (0~8191) , HEXSATME );

f51) EEPROM.put( 0 , 5 ); // 0FH~3 FHIZ 5 #EHEXALe
FiEmbHE LWV E int BUZAR D 4 3 FOEICRY 7T RV AR 4> LET
EEPROM. put ( 4, (float)1.2345 ); // 4~7 FHuZ float BT 1. 2345 Z X AT
EEPROM. put ( 8, (char)Oxff ); // 8 BHIZ Oxff B EX5ALe, char BliE 1 A RO TS BHILMEVEHA

EEP-ROM 5D Fe A I, get BIE AV VET,
EEPROM. get ( & Hf1 (0~8191) , FHASAATME A EXIATIH ) ;

) int i;
float T,
char c;
EEPROM. get ( 0 , i ); // 0~3 FHD int [HAEZLE i ITH AT
EEPROM. get ( 4 , £ );  // 4~T7 HHD float il 2 2% £ IZFEAIAT
EEPROM. get ( 8 , ¢ )5 // 8 FH1oD char [H &2 2K ¢ \IZHAA T

put BI%, get BAB D FITRERIZHIT U E L7, BIE FIEIX DI3 82717 U CEEAE FIT, £ D% D13 W1
2707 TC A uRa—7TC 1 ORMEZRIELELS,

FEPROM. put ( 0 , Oxffffffff ); // Oxff 2E XAt FEPROM. put ( 0 , Oxffffffff ); /] 0xff ZEX AL
delay( 50 ); delay( 50 );

digitalWrite( 13, 1); digitalWrite( 13, 1);

EEPROM. put ( 0, 0x12345678 ); // S47MHR 44ms EEPROM. get ( 0, i ); // F47RefH 120 us (i 13 unsigned int &)
digitalWrite( 13, 0); digitalWrite( 13, 0 );

FEPROM. put ( 0 , (unsigned char)Oxff ); // Oxff Z#EX AL FEPROM. put ( 0 , (unsigned char)Oxff ); // Oxff ZEX AL
delay( 50 ); delay( 50 );

digitalWrite( 13, 1); digitalWrite( 13, 1);

EEPROM. put ( 0, (unsigned char)Oxff ); // ETHEER 44ms EEPROM. get (0, ¢ )5 //E47HER 30.5 4 s (c 1% unsigned char )
digitalWrite( 13, 0 ); digitalWrite( 13, 0 );

EXAITENT, int F(4 /XA )T 44ms. unsigned char B (1/3AF) T 44ms 2>\ FEL 7=,
Fe A IAFTEB T, int U4 /SAF)T 120 u s, unsigned char T (1234 ~) T 30.5 u s 2300 FELTZ,
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5. ~AaL—ETT 0T T A

5. A4 h—EFTITOTI L
51. A= 95AI(AVh— H—Rt 3 H—RERT04 S5 LMkit23_radm1_servo_tyosei]

5.1.1. Bo#g

NR—= 9 I I TARA AL h—DY—RE X EAERBELZHERT DL T 07T 5TT,
RMC-RA4M1 AR—R®D CNb &EB—HRT A7 FMR Ver.5, CNT7 &V HMR Ver.5 L £7,

Oo HE—4
O 1 RMC-RA4M1(rev.1.0b) I
02
0§ :|§03[ E—ARSATHE D'—I
{17e)" Vers D-—I
Os -+
e
Os I
o7 EE—4
R #5v
IR 1A Y EE—4 HE—4.
Ver5 E—HARSATEMR H—RKH
L ESHRER BHARER
=4k B=4k
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5. ~AaL—ETT 0T T A

512 DL A

@15 Y 7 M TeraTerm] (https://ttssh2.0sdn.jp/) L ET, /XA ASTORWEE L, HONL DA
A=V EBFEWLET, ArduinolDE O U7 /VE=FTlE, —[El—[EIEITLRWVEWTRWO T, FEHTIE

HVEE A,

kit23 radm1_servo_tyosei | Arduino IDE 2.2.1
TN EZR ATvF U=l ALTH)

KIt23_radm1_servo_tyosei ino

1 2 // ¥T%~<-T 1> Rene ronics RMC_RA4M1 Rev.1.8br~— ¥ (R7FAAMIAB
3/ JRMC_RAAML Rev.2.07h— K3, F— FEEDHEIET2H 0
a / ITAMAE Basicw-(dwh— H—htzo4 - —RAE WE7nd>
5 / /=03  Ver.l1.e0
6 / Date 2023.11.07
7 / Copyright Do iwA 22 U —HITEEE
8 I A This software is released under the MIT License.

[ kit23_ra4m]l_servo_tyo
sei.ino | % B & ., RMC-

LEEZIABLET,

r
Tera Term: LUV

OTCP/1IP

B2 (0)
Telnet

X | TeraTerm %#3rH EiFE
R

DOVEIEs: JONie
ME. RMC-RA4M1 HR—
RS TONADR—
FEOET,

[Oif'JTJL(E) R—kR): COMRO: USB /)7L T/ SA A (COMRO, -~ ]

Feowl  NLTH

w

M COM11 - Tera Term VT
IR R|EE® BES IVEO-JMO) 242 FIW)  ALFH)

S\ mr—fitud s —AAE BEIO0S54

"1 =Rz R iR
2T A AEES

ELEERcshsL, ZEEOX
NIRRENET,
5ol ) F—%2fdL —
RN HREEITZAET,
2% —%#3L —ARAE
THEEAATET,

I =R ZHELITD
DT, M F—%MLET,

H—htr R R

AL S Y
Wehe : R 1E -]

4 A =TS E+0
US'F— - AU RE-10

Enterd— : X Za—[CEBUET
B499

FEDINFIRESNET,
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ARF—REEA
Ze—ihEEA

e KECEA
XE— NS~

XEx—[FFoLLET NEx—IFFoLmLET

=
~mea e

AL B L X =g nzidiL s s — R ihE £, $—%EoTH—RbFE>T CALAEIH

BLTEIL,

X UAEA DI EI A1, Tkit23 radml_msd.ino | 7075 LD — AL T T HMLENHYE T, 2ELL
1%, Tkit23 ra4ml msd.ino | 7’075 AOfEFHAS B LT RSV,

i T COM11 - Tera Term VT fe?r:_;i;(:j ;;f{;‘;if: i) 0\) E;?
TPUF) \BEE BES VMU0 PUEIW)  AILTH) °

,_1 Zo~wAarh—0Y—RE 4

| (SERVO_CENTER) T3, AEL
Wt R R TRBWTLEEN,

F— =t a{E + o e _
6 Wh—  H—FtURE -1 TUH—F—EML T, A==

WCRDET,
CAF— - RS EHD
SF— Rz R(E-10

Enter— : AZa—(CEBUET

R469
R A EHREITHIOT, [2]

T COM11 - Tera Term XA,
Tr4IF |EE BEGS IVRO-LO) 242EW) ALTH)

T —fitos - —FaE BAIO055L

"1 H—ht R R
20 —TR AR
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v

- 8 COM11 - Tera Term VT FEDIDICRRSNES,
JPAME) BEE BES IVRO-MO) HUFIW) ALTH)
U — i BEERESR

TlF— 1 YRR ]

K EF— s AR -

T H—  H—REE 43
"S- A -3

Enterf— : A=a—(CBYFT

n
AJF—-E~3
&

ZE— A~

AL BB X s —zenznm ey —RniE -, BEECETAVFLERITRIENTEENEH

REY, ELRFITHNET

10

9 [ ¥— )X F—CcHORREROTE
T, XA YT THEILT, v —IZ5005
FRNHED D TS, T — AT B0k
55575 [ F—THIPLAEL TS
AN
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L

| M COM11 - Tera Term VT

[ T7AWF) |EE® FEES) IyMO-IHO) 21VEIW) ALT(H)

T —h AR

T A 4]
R e i

W AR

'S'HF—  —AAE -3
;Enter:F— P ATa—(CEUET
40

Tera Term O#fE%E R ET, ZNNRBIE NV
RVEAT ~HITF WD HETT, 40 ElllT
TWBEESTENGMYELE,

D40 EFEHSENSTED-40 ELILRY
FHA LTEREIDHFET,

12

Sz F— [ F—ciosoRRER
DUFET, FATYEZFETHLT, Yr—VIZ5H
DMBIRNDEN O TTEE W, Uy —UIZ
FonBIokb X F—ThIPLASLT
(Q={AN

; % COMT11 - Tera Term VT

L IR |EE® HES IVRD-IH0)  D4ESW) ALTH)

T — R AT

PTd— B +]
o | X R -

PR R 43

Tera Term DOFAEZ R FT, ZHRBIAE N
RV E~HIF OB 4T, -38 EhlT
TWBREESTEL MY ELT-,

Wwix, 17702 Z A Tkit23_ra4ml_msd.ino |
BEZAHR, (a1 —EELEET,
Tera Term (X TLTHEFET,

ST s AR -3
Enterd— : AZa—(IBVUET
!-38
TRAEAELTEEET,
P—RE X E %) 4469
i £ FE D IR SFHE f5i) 40
A8 2 D R SHiE f5) -38
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52. R—I OIS RAIAAVH—FETTOY S LIkit23 radm1_msd]

5.2.1. Bo4g

R I I FGAR AT T —ET T T T TT,
RMC-RA4M1 AR —R @D CN5 EE—HRNT A7 Hehl Ver.5, CNT &P HAR Ver.5 ZHEHLET,

Oo BE—4
O 1 RMC-RA4M1(rev.1.0b)

03 [ i 457285 LM
E DEO4 . W on F o Verb (=
o —AF I
Os
Jep
Os o I
o ER & = N A% R EE—3,. 54,
Verb E—HARSATEMR H—HRHA
BEHIHRER ERERER
B=4K I N

_69_



RMC-R4M1(rev.1.0b)FifR FEE~==T/L
5. ~AaL—ETT 0T T A

522 FRAE-FELT

25 /] E—%2 . F—EOPwMEE [kit23_ra4m1_msd.ino] %
26  #define PWM_CYCLE 47999 //  16ms/(1/Hoco* | BHEE T,
27  #define SERVO_CENTER // 1.5ms/(1/HOCO
28  #define HANDLE_STEP 26 /) N ESTE U DIE | T kit23 radml_servo_tyo
dadadadadede ihiadadadadadadadetadadadadadadedadadadadade Shind sei.ino | THRDIFT72E3
562 case 23: P& ARDIAILT
563 [/ SOR5AEORL—2, 2391 —ICHEDETRELE
564 if(sensor_inp(MASKA @) == exfe) { £
565 [l TS0 SRS S 00 U T R
223 ;edaiutfll; // led out(ex1); 7 FT DY —F L 2l
andl¢ P -
568 motor (@, 50); *567 ﬁ@Eﬁaﬁ“%g{
1| sg0 pattern = 31; 576 ITOL BRI A E
570 cntl = @;
571 break; 72 F L 7= 5 . RMC-
572 } RAAM1 R—RIZ7ars
573 if(sensor_inp(MASKe_4) == exef) { AEEXALTFEND
574 11 55500 RS 500 5 U T A e :
575 led out(1); // led out(ex2);
576 handl.
577 motor(59, @);
578 pattern = 41;
579 cntl = 8;
580 break;
581 }
(" )
~Xl dolo L g
S=(E )
- oo | 4 ®
=171 9
A
|2
o 1}2 3l
v X% 0o i
2 "‘mo 1 3
v [ X7 1
\_ J
~AALIR=RDOT 4T AL F 2bit T, 7BZT LT motor BIEUZRHEL TV PWM % 0.7~ 1.0 fFIZL
7,
BRI,
ERICEHA SN D PWM=motor BB THEL TLSEX (T4 v TRAYyFDE+7) +10
ERRVFET,

i1z 41X, motor( 100, 80 )&7 0T AL TCNT, TAV T AL F DIEIN2DHE .
fET—ZZEEICHIEND PWM=100X (24 7) -10=90%
HE—ZZEBEICHIENS PWM= 80X (2+7)+10=72%

EIR0ET,
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o RAFEH O microSD By LUET,
microSD % SDHC(32GB LA F)Zfl L
TLIEEN,

F2. HEMNLDH /YT FAT32 T
F—=v L THEBWNTLEEW, NTFS %
exFAT [ZXHEL T ER A,

Ve 0000 ) '_;.: 5]
ApANAAO A AN

¥ -'fl.l_‘,\ -'1-.I- Ma'as

| RMC-RA4M1(rev.1.00)(E SATUEH Av, rev.20 (& ST -EATATEE TS |
[ RE—FRAyFERUIR. RI—N\—DBKERAUHI—NRE—LET |

v A F)— T — Ry NLET,
AL =PI —=PHLGE X AX— =2y L ET, AF— b AT L% AZ— =3B E
~AaALH—INAX—FLET,
cAH =N INRNG A E AX— R AL T LT CICAY—RLET,
NKE—HBRSATEIRD LED2, LED3 (X, RMC-RA4M1(rev.1.0b)R—K CEHATHEEIEETLEREA (A
HIHFIZE|HT=>TL S71=8) , RMC-RA4M1 rev.2.0 EiRIZHAITLET,

ET L& DoTh, BIREVIDAIIC, Wb
FTE—FLTATERDRAAYFEHLT
{FEELY, microSD ou s 7y AL a—
RILERZFTWNVET, LED 23 -<0 L7z
RIBIZIR0ET,

AT TR, ~ A2 I —DBEPAA
v FEY)oTLIESN,
T7AIWNIO0—XWNBETHENTEIR
5L AT T7ALNRESAEE
Ao

© AHNTETHING - 5
7 Rzl JP1
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& > v N =m> PCH USBRFMT(F)

~

E=X.1) EFOE
6 LOG0005.C5V 2023/11/1019:13

LOGO007.CSV 2023/11/10 19:13

: ; 2023/11/10 19:13
] RENBANTXT 2023/11/10 19:1

e YA

Microsoft Excel CS... 82 KB
Microsoft Excel CS... 6 KB
TXT 771 1KB

microSD 747 %<&,
ILOGxxxx.csV] EVVI T 7 AL TE TN
9, NN ETRT T AN TT,
lxxx | 38T CHEFITRVET,
TRENBAN.TXT ] 7 7 A /L d 3 D F
ERELET, BHELLELLINEET,
ZOT7ANERE, HEOEFFEHRITE
[P QG t={AN

b 5vEH B ®E e »

LOG0005.CSV---

YAIAY el = a

Tl h—h BA| A= L7 B | T4 B R BE ALY Acrobat| Q@ BEPI2

808 8070 11'00011100 3
7 809_ 8080 5111111111 3
810_ 8090 22 '11111111 0
811 8100 22 '11111111 0
812| 8110 22/'00011100 0
813| 8120 22'00001100 0
814_ 8130 22'00001100 0
815| 8140 23'00001100 8
816| 8150 23'00001100 8

864] 8630 23/'00011000 0
865| 8640 23/'00011000 0
866 8650 31'11111000 -38
867 8660 3111111000 -38
868)| 8670 3111111000 -38
869 8680 31'00000000 -38
870| 8690 31'00000000 -38

1550 15490 1100011000 0
1551 15500 11 '00011000 0
1552 15510 5200011111 0
1553 15520 52/'00011000 0
1554 15530 52 '00011000 0
1555 15540 52/'00011000 0

Al - Sfe | ms
A B | @ | D | E F | G | H

1 |ms pattern  sensor handle motor_|  motor_r
2 | 10. 11 '00011000 0 90 90
3 | 20 11 '00011000 0 90 90
4 | 30 11 '00011000 0 90 90
5 | 40 11 '00011000 0 90 90
6 | 50 11 '00011000 0 90 90
i | 60 11 '00011000 0 90 90
8 | 70 11 '00011000 0 90 90
9 | 80 11 '00011000 0 90 90
10_ 90 11 '00011000 0 90 90
117 100 11 '00011000 0 90 90
12 | 110 11 '00011000 0 90 90
13| 120 11 '00011000 0 90 90
147 130 11 '00011000 0 90 90
157 140 11 '00011000 0 90 90

N D e e a2 Vi Y e L a  a V2 2 )

90 90
90 90
0 0
0 0
0 0
0 0
0 0
36 31
36 31

I e e S e R T2 Ve e e e R D e V2 O e N T2 a2 e D S 2 2]

36 36
36 36
45
45
45
45
45

o O O O O

I T2 Ve R D e Va2 O e e T2 a2 2

90 90
90 90
0 0
0 0
0 0
0 0

cesv TFANER T INI) w7t HE
VIR EDORFEY TR BBV E
T, H ERSRWEA X, REHE YT
F5 csv 77 AN EBIVTLTZ &Y,
077y AV, BT AR RS
EINTEET,

A F1): 15[ [ms]

B4l =2 F

C 2oV (2HE%0)

D Bl : R VA B

E %l|: /2= —% PWM f&

F % 45 %&—% PWM &

<7,

(##55]

8080ms |%. B YA M1111 1111 Tr/n
ATGA AN ANDTZEZATT N, BN
FRIDIZASTZE UL 7F =2 3N
— 7T D 51 Filg->TLENE
L7,

8090ms |%, /¥ —2 52 TI/RATALF
2T ANINLTNDHDT, JRART A&
HIBLEL T, ¥ —2 21 ITBVET,
22 F/1X 21 FEoKHOT, 21 FiFus
\ZFE > TWRWEIT T, 21 HFIZITIA-
TWHEEBTEET,

8650ms . 7T 7& RO T, N
RL-38, £ E—% 0%, £5E—% 45% ClH]
LTCNWBEZATY,

15510ms (X, G/ N—T T4 % HOFT
517, 52 H/ -7 LZATT, b1 &HFIX
I<IT 52 FIZBE T HDOTrIIEE
S ERA,
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523 H—ARNEAHDEIETELI-BE

Q23 O L g T L L E e T I T I
984 [/ H—Hn FILERE

985 // B|¥ H—RIRFAE : -90~90

986  // -90TANMN90E. 0TE »T <. 90 TH 9eE [

Qa7 O L g T L L E e T I T I
988  void handle( int angle ) [T FRIETSR)BZETST |

980 |

990 log raw.ang = angle;
]| 991 /] =R EECEN B T & T4 (SBA TS
992 GTIOC1B = SERVO_C EF-JTEF@aﬂgle * HANDLE_STEP;

993 }

THNIRE DY —R% Basic v A —E{TT 0T T A TENTE R OBE N LN HIEN
HVFET, ZDLEIT, handle BIED I~ AF 2B TSR JIZLTLIEEW,

GTIOC1B = SERVO_CENTER - angle * HANDLE_STEP;
l
GTIOC1B = SERVO_CENTER + angle * HANDLE_STEP;
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6. Tk

6.1. B E FDEHIZDULVT

TRT T T LEFETLUT, KT —FRMR A

['sizeof| &M L L7z,

FRELT, B DAEY YA X G RDTD DFH G+

void setup() {
Serial. begin( 9600 );
while ( !Serial ) {
}//%ﬁéﬂéi?ﬁo

Serial.print( ” char : 7 );
Serial.prlntln( sizeof ( char ) )
Serial.print( ” short int :
Serial. println( qlzeof( short 1nt) )
Serial.print( 7 int
Serial.prlntln( slzeof( 1nt ) )
Serial.print( ” long :
Serial.prlntln( sizeof ( 1ong ) )
Serial.print( ” long long : 7 );
Serial,pr1ntln( sizeof ( 1ong long ) );
Serial.print( ” float :
Serial.prlntln( sizeof ( float ) )
Serial.print( ” double :
Serial.pr1nt1n( sizeof ( double ) )
Serial.print( ” long double : 7 );

| Serial.println( sizeof( long double ) );

void loop() {
\ // TS L7

FAFUIRE IR, KT — AR i

P& FRITRLET,

Arduino UNO R4 .
Arduino UNO R3 R8C/38A, 35A
RMC-RA4M1 (rev. 1. 0b)
134 K 134 K 134 K
char
-128 ~ 127 -128 ~ 127 -128 ~ 127
. 234 1 234 1 234 b
short int
-32,768 ~ 32,767 -32,768 ~ 32,767 =32, 768 ~ 32,767
int 454 + 284 b+ 284 b+
XTESR -2,147 483,648 ~ 2,147,483, 647 -32,768 ~ 32,767 -32,768 ~ 32,767
| 434 | 434 | 434 |
one -2, 147,483,648 ~ 2,147,483, 647 | -2, 147, 483, 648 ~ 2, 147,483, 647 | -2, 147,483, 648 ~ 2, 147, 483, 647
8 /A b 8 /A b 8 /A b
long long -9,223,372,036,854,775,808 ~ | -9,223,372,036,854,775,808 ~ | -9,223,372,036,854,775,808 ~
9,223,372,036,854,775,807 9,223,372,036,854,775,807 9,223,372,036,854,775,807
434 | 434 | 434 |
float
3. 4E-38 ~ 3. 4E+38 3. 4E-38 ~ 3. 4E+38 3. 4E-38 ~ 3. 4E+38
(;Lfi; 8 54 b 454 8 /34 b
1. 7TE-308 ~ 1. 7E+308 3.4E-38 ~ 3.4E+38 1. 7TE-308 ~ 1. 7E+308
long double

KT —HTIDIZDONT

CEREDT — O RESITHI R (A= — P~ A2 DOFESF) I

int OY AL R8C/38A D int DY AR |THARVES,

A EBEELTH, PADBEEODRESEEZTKIRNEEIT, T ARXZRDTHE

Lo THEZYET, RMC-RA4M1(rev.1.0b)D

Bz ALES, 2o

TNICEFETIE stdint.h ) Z A7V —R4 U H FTHETY, ArduinolDE (342 27/ —R LA CThE H ATHET
L ORI TuintO_t1(O =8,16,32 72 &) &0 E T,

T, H5HEVORIIntO_t)(O=8,16,32 725)., £
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6.2. float MEITEFEIIZDLNT

TR T L FATUC, FATHE MR EL, i~ 73, MIEL W T 1 r T e AT HIER Tl &
"17GVICL T, FATHRIC07(OVICLE S, "1 DigAA > uAa— 7 CRIMLIFM A0 £,

@int. long Dl FHAFEIE
¥int I%, TR long & int ([ZZ8H
XR8C 1T, IFIEREDOT 0T T MIER

@1 Toat, double Dl HRFHIME [eRa]
Hdouble |, TFC float % double 3
XRSC 13, EER%EDT0S T MIEE

©float, double OEFERFIIE [sin]
*double I3, T float % double [ZZH
KR8C L, IZER%DOT ST MEE

void setup() {
long data[182];

pinMode( 2, OUTPUT );
Serial. begin( 9600 );
\}Vhile( ISerial ) {

digitalWrite( 2, 1);

digitalWrite( 2, 0);

for( int i=1; i<=181; i++)
Serial.print( i );
Serial.print( ” : " );
}
void loop() {

}

/] AH—]
for( int i=1; i<=181; i+t ) {

data[i] = (long)i * (long)i; // K 181%181=32761
/] ¥T

/] ELSGHRENTWS 1YY 708 =4 THER

Serial. println( datali] );

void setup() {
float data[361];

\}Vhile( ISerial ) {

Serial. print( ”

}
void loop() {
}

Serial. begin( 9600 );

digitalWrite( 2, 1);
for( int i=0; i<=360; i++ ) {

datali] = (float)i * PI;
data[i] = data[i]

}
digitalWrite( 2, 0);

pinMode( 2 , OUTPUT );

/] AB—]

/ 180.0;

/] #&T

/| ELCHESNTW DY) TV E=4 TR
for( int i=0; i<=360; i++ ) {
Serial.print( i );

Serial. println( datal[i], 10 );

void setup() {
float data[361];

pinMode( 2, OUTPUT );

Serial. begin( 9600 );
‘ivhile( ISerial ) {

digitalWirite( 2, 1); // AZ—}
for ( int i=0; i<=360; i++) {
data[i] = sin( (float)i * PI / 180 );

digitalWrite( 2, 0); // #%7T

/] ELCHESNTW DY) T VE=4 TlER
for( int i=0; i<=360; i++ ) {
Serial.print( i );
Serial.print( " : " );
Serial. println( data[i], 10 );

}
void loop() {
}

FATLIC L& DAL 2 FRITRLET,

Arduino UNO R4, Aduing UNO R3 R8C/38A,
RMC-RA4M1 (rev. 1. Ob) R8C/35A

int B 0. 027ms 0. 2ms 0. 45ms

MITHE 5L 5L 7.4 1% 16. 7 fi#

o long B d 0. 027ms 1. lms 1. 4ms
DT 1f5E42%& 40. 7 i 51.9 %

float B! TC 1. 1ms 16ms 180ms

FebREL 1ffednL 14.5 % 163 fi

2 double B4 6. 4ms 16ms 180ms
TR 1535 & 2.5 1% 28. 1 1%

float BT 26ms™! 55ms 1750ms

sin 3HE 1f5E42%& 2. 11 67. 3 i

o TR DHIET Ims*? 55ms 1750ms
float B sin & 1fEed2& 6. 1% 194 fi%
double B4 26ms 55ms 1750ms

sin FHH 1T 5L 2. 1 1% 67.3 iz

MRMC-RAAMI @ sin 55T, TAELLEICRE 23D EUTZCR L), AL sin BA%A 4 3% math 747" ZU 23 FPUGH
B HEAHEEE)ZEHALCHEL WAL DEEZONE T, sin &K EBELTVWAET b
(https://hiroyukichishiro.com/sin-cos—tan—functions—in-c-language/) DA S Z|CFEITTHE, MEOT s/ T LT, EHT
#9 9ms THEATLFELTZCR2 H57) ,

_75_


https://hiroyukichishiro.com/sin-cos-tan-functions-in-c-language/

RMC-R4M1(rev.1.0b)FifR FEE~==T/L
7. ZF 3k

7. &3k

*Renesas RAAM1 )V —7 a—HF —X<v==27 /)L "N—FR7=7#i Rev.1.00 2020.03

hitps://www.renesas.com/jp/ ja/products/microcontrollers-microprocessors/ ra-cortex-m-meus,/ra4m1-32-bit-microcontrollers-48mhz-arm-cortex-m4-and-led-controller-and-cap-touch-hmi

« 2 FH AT A Arduino Uno R4 Minima DR —L_R—
https://www.switch—science.com/products/9000

{12C RO T
LCD OffEV A (AE-AQMO0802) D AR — L —
https://nobita—rx7.hatenablog.com/entry/28696592

T TT AT DN T
LS4 ON—FEYERE DR — LR —
https://synapse.kyoto/lib/MGLCD/page001.html
https://synapse.kyoto/hard/MGLCD_AQM1248A/page001.html
https://synapse.kyoto/hard/MGLCD_AQM1248A/page016.html
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