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2023. s+ XY (E™EFA]) UP & DOWN

#define USW_TRIG A©
e FEmSRes #define USW_ECHO A1l
: #define BUZZER A2
#define LED RED 2
#define LED_GREEN 3
#define BTN_START 4
#define BTN_RESET 5

e ol : #define FND_A

6

—_— . #define FND_B 7
- 2 #define FND_C 8
#define FND_D 9

#define FND_E 10

#define FND_F 11

#define FND_G 12

#define FND_DP 13




#define USW_TRIG A©
#define USW_ECHO Al
#define LED_RED 2
#define LED_GREEN 3
#define BTN_START 4
#define BTN_RESET 5
#define BUZZER 6

#define OFF LOW
#define ON HIGH
typedef unsigned long ulong;

// 20 MME HE|E SEo cnHRAZE Ehe
int getUswDistance() {

long duration;

int distanceCm;

digitalWrite(USW_TRIG, HIGH);
delayMicroseconds(10);
digitalWrite(USW_TRIG, LOW);

duration = pulseIn(USW_ECHO, HIGH);
distanceCm = 0.034 * duration / 2;
return distanceCm;

i

const byte maxChars = 32; // Z[Cf EAtE Z0
char receivedChars[maxChars];
// endMarker =X}t Li2Ui7tX| A== 2O
/] B2 HE peceivedChars EAHHIE 0| XN &HE
void seriallnputUntileEndMarker(char endMarker) {
byte ndx = 0;
char rc = -1;

while (true) {
checkSensors();
if (Serial.available() > 0) {
rc = Serial.read();

if (rc !'= endMarker && ndx < maxChars) {
receivedChars[ndx] = rc;
ndx++;

}

else { // endMakerO| FUAHLE maxCharsE
receivedChars[ndx] = '\@'; // =A2 3=
Serial.println(receivedChars);
return; // B

}
}
}
}

// 2 8 HEHE Hlg, A2ld d=8 7] ZTo ALE
void serialFlush() {
while (Serial.available() > @) {
char t = Serial.read();
}
}

O-IA-l [_r




void switchOnOffLed(bool ledRed, bool ledGreen) {
digitalWrite(LED_RED, ledRed);
digitalWrite(LED_GREEN, ledGreen);

}

bool isPressedStartButton() {
static bool preState;
bool curState = digitalRead(BTN_START);
bool isPressed;

// INPUT_PULLUP HEO|EZ, HES FE&= Tt stZo| X7 Ll Stot,
if (preState == HIGH &% curState == LOW) // otZO| X 2tH,

isPressed = true;
else
isPressed = false;

preState = curState;
return isPressed;

bool isPressedResetButton() {
static bool preState;
bool curState = digitalRead(BTN_RESET);
bool isPressed;

=7k SO X7t 2 etrt.
// SHEOIX[EtH,

HEO2Z, HES FEE

LOW)

// INPUT_PULLUP
if (preState == HIGH && curState ==
isPressed = true;
else
isPressed = false;

preState = curState;
return isPressed;

S|

void playStartSound() { // O|&
tone(BUZZER, 330, 400);
delay(400);
tone(BUZZER, 392, 400);

}

void playRightSound() { // TH[&%
tone(BUZZER, 262, 300);
delay(300);
tone(BUZZER, 330, 300);
delay(300);
tone(BUZZER, 392, 300);
delay(300);
tone(BUZZER, 523, 300);

}

void playResetSound() { // Al
tone(BUZZER, 988, 800);

}

void playUpwardSound() { // &%
tone(BUZZER, 391, 400);
delay(400);
tone(BUZZER, 523, 400);

}

void playFallingSound() { // =&
tone(BUZZER, 523, 400);
delay(400);
tone(BUZZER, 391, 400);

}




2023. 5% XY (EH=FA|) UP & DOWN
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int addGameRecord(record rec) {
int i = 0;
for(i=0; i<gGameRecordsNum; i++) {
if(rec.tryNum<gGameRecords[i].tryNum ||

(rec.tryNum==gGameRecords[i].tryNum && rec.secs<gGameRecords[i].secs))
break;

}

int suitableldx = i;

for(i=gGameRecordsNum; i>=suitableldx; i--) {
gGameRecords[i] = gGameRecords[i-1];

}

gGameRecords[suitableIdx] = rec;

gGameRecordsNum++;

if(gGameRecordsNum > MAX_RECORDS) // Z|CH MZ& A+ZE HO{MA ZLE=..
gGameRecordsNum = MAX_RECORDS;

return suitablelIdx;

void outputGameRecords() {
char buf[60];
for(int i=0; i<gGameRecordsNum; i++) {
sprintf(buf, "[%d] A3 : %d3l, Z2IAIZE: %dx, HExXF: %d",
i+1, gGameRecords[i].tryNum, gGameRecords[i].secs, gGameRecords[i].answer);
Serial.println(buf);

6 60 33
index tryNum secs answer
0 2 30 25
1 4 55 12
2 6 71 97
3 7 70 3

4

5

6

7

8

9

index tryNum secs answer

0 2 30 25
4 55 12
6 71 97
7 70 3

wlNloolunlsl w iR




11

« O|Al Hh=(psudo-random) = ‘&8

0O EH

™ &
= random(max)

= random(min, max)

= min 2} max-1 AFO| 2| & 9| 9| =Xt

X2 long.

= Example coode

long randNumber;

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

Serial.print("analog port noise: ");
for(int i=0; i<10; i++) {
Serial.print(analogRead(A5), DEC);

Serial.print("-");
delay(100);
}
randomSeed(analogRead(A5));

}

void loop() {
// print a random number from @ to 299
randNumber = random(300);
Serial.println(randNumber);

// print a random number from 1 to 100
randNumber = random(1, 101);
Serial.println(randNumber);
delay(2000);
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_ H ™

INPUT PULLUP HE

. MNEHE

push release

HIGH(5V)

LOW(oV)

#define BTN_START 4
#define BTN_RESET 5

void setup() {
pinMode (BTN_START, INPUT PULLUP);
pinMode (BTN_RESET, INPUT PULLUP);

}

bool isPressedStartButton() {
static bool preState = HIGH;
bool curState = digitalRead(BTN_START);
bool isPressed;

// INPUT_PULLUP H{EO|22, HES F2&
if (preState == HIGH && curState == LOW)

isPressed = true;
else
isPressed = false;

preState = curState;
return isPressed;

SHZOll X 7t
// StZO X2}

bool isPressedResetButton() {
static bool preState = HIGH;
bool curState = digitalRead(BTN_RESET);
bool isPressed;

// INPUT_PULLUP HHEOIEZ ) HES FE+=

if (preState == HIGH && curState == LOW)
isPressed = true;
else

isPressed = false;

preState = curState;
return isPressed;

void loop() {
if(isPressedStartButton()) {
// to-do code

if(isPressedResetButton()) {
// to-do code

SO X[ 7t 2
// SHZOIX|2tH,
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#tdefine TRIG 2
#tdefine ECHO 3

void setup() {
pinMode(TRIG, OUTPUT);
pinMode (ECHO, INPUT);
Serial.begin(9600);

[ e
. XL

}

,LouTNnpJy




10 us Trigger to start measurement

E N [X]

. : N
Trig \ /') ] Obectis too
} \\ : small
‘ ‘ 8 sonic bursts from the module ' / "L Flat object is not E
: facing sensor
: 0f 4—— 0<45°
— —_—
Output proportional >3.3m N
- : L N
« | torange Object is too
Echo — t us far away

Object is too Izl

¥

£

=% 340m/s = 34000cm/s = 0.034cm/us
v=d/t

d=v*t

2d = 0.034cm x t;

d = (0.034cm * t) / 2;



4-7.in0

#tdefine TRIG 2
#tdefine ECHO 3

void setup() {
pinMode(TRIG, OUTPUT);
pinMode (ECHO, INPUT);
Serial.begin(9600);

}

void loop() {
long duration;
int distanceCm;

digitalWrite(TRIG, HIGH);
delayMicroseconds(10);
digitalWrite(TRIG, LOW);

duration = pulseIn(ECHO, HIGH);
distanceCm= 0.034*duration/2;
Serial.print(distanceCm);
Serial.println("cm");

delay(300);

pulseIn(pin, value)

« valueZt HIGHO[®, pulsein)2 ¥ O]
HIGHZ} E|QCH7E LowZt & [i77kX[ 9|
Aol ZO|E Dpo[az=x By = dtet
otC CF EFQIOFR L{Of| 2t HATE
F=AE[X] 2 42 02 BtetetL|Ct,

- — k-

10 us Trigger to start measurement

Trig

‘ ‘ 8 sonic bursts from the module

Echo —

Output proportional
to range

A
v
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tone/noTone €=

q tone(pin, freq [, duration]);
« pin: BALE ADF7F QA CIXE H #S
- freq: b= (Rl : 31 ~ 65535), 31ELCH A2 gf2 HOIFH B3 &5

« duration : (&) So| &M A|ZH (R2|= EHY))

- Hof| X8 El FO=(50 % FEl AIO|2)2| FHIE 2A[ZICH X[H AlZtES H
= Ao M= X|’83tX| noTone()2 2= & I{7HX| |A ZICH EE2 Do = &K
EE= 2O|70| AZ510] E= Mde = RULCH

- oF Hoj| StLel E o A & = QUL tone()0] O[O CHE HO|AM XY =O|H
tone () @& OFF &7t QICEH tone() &+E AFE3HH (Mega 0]2/2] EE0{A)
3T 11 T o pwM =2 HoliBHL}

« O] 2=£ non-blocking &= L|C}. &, duration Of7HHTE X350 = 40| 2t=
Al

X E2 ER0 = Chs 229 24 0| SA| AH L L

3 noTone(pin);
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#define BUZZER A2

void setup() {
pinMode (BUZZER, OUTPUT);

}

void playStartSound() {
tone(BUZZER, 330, 400);
delay(400);
tone(BUZZER, 392, 400);

}

void playRightSound() {
tone(BUZZER, 262, 300);
delay(300);
tone(BUZZER, 330, 300);
delay(300);
tone(BUZZER, 392, 300);
delay(300);
tone(BUZZER, 523, 300);

void playResetSound() {
tone(BUZZER, 988, 800);

¥

void playUpwardSound() {

tone(BUZZER, 391, 400);
delay(400);
tone(BUZZER, 523, 400);

void playFallingSound() {

tone(BUZZER, 523, 400);
delay(400);
tone(BUZZER, 391, 400);

void loop() {

Serial.println("playStartSound()");
playStartSound();
delay(2000);

Serial.println("playRightSound()");
playRightSound();
delay(2000);

Serial.println("playResetSound()");
playResetSound();
delay(2000);

Serial.println("playUpwardSound()");
playUpwardSound();
delay(2000);

Serial.println("playFallingSound()");
playFallingSound();
delay(10000);
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Universal
Synchronous e e e e e e e e e e e
Asynchronou
Receiver
Transmitter

Cxg =9
Ofg27 =8(~)

vavava

ssss

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

}

void loop() {
Serial.print("\nxXt = : ");
serialFlush();
serialInputUntileEndMarker('\n');
int num = atoi(receivedChars);
Serial.println(num, DEC);

}

// 2= Y8 HIEHS HlF, A2E 4F 27 A0 A8
void serialFlush() {
while (Serial.available() > @) {
char t = Serial.read();

const byte maxChars = 32; // Z[Cf EAE Z0
char receivedChars[maxChars];

// endMarker ZAZb LISM7EX] == 2Ot

/) B2 2EH2 peceivedChars EAHHHEO| X &=

void serialInputUntileEndMarker(char endMarker) {
byte ndx = 0;
char rc = -1;

while(true) {
if (Serial.available() > @) {
rc = Serial.read();

if (rc != endMarker && ndx < maxChars) {
receivedChars[ndx] = rc;
ndx++;

}

else { // endMakerO ZUAHLt maxCharsE HOMLCIH,
receivedChars[ndx] = '\@'; // =A<€ =
return; // &=

}

}
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fndl num.ino

FNDO| ==A} &&3}7]

0

// common cathode example
#define FND A 2

#define FND_B

#define
#define
#define
#define
#define
#define

byte FND _FONT[] = {
Ox3F, Ox06, Ox5B, Ox4F,
oxeD, ©x7D, 0x07, Ox7F,

0x66,
Ox67 };
bool dot = false;
void setup() {
for(int i=FND_A; i<=FND_DP; i++)
pinMode(i, OUTPUT);

void outputFND(int num, bool dot) {
byte maskbit = B0O0000OO1;
byte font = FND _FONT[num] | (dot<<7);

for(int i=FND_A; i<=FND DP; i++) {
if((font & maskbit) != 0)

digitalWrite(i, HIGH);
else
digitalWrite(i, LOW);
maskbit = maskbit << 1;
}
}
void loop() {
for(int num=0; num<=9; num++) {

outputFND(num, dot);
delay(500);

}

dot = !dot;

(FONT)
(MASK)

ON/OFF

(FONT)
(MASK)

ON/OFF

(FONT)
(MASK)

ON/OFF

(FONT)
(MASK)

()

()

ON/OFF

()

()

(FONT)
(MASK)

ON/OFF

(FONT)
(MASK)

ON/OFF

[CRERN (SRR

[SRERN (SRR

(FONT)
(MASK)

[OI)

LY

ON/OFF

(FONT)
(MASK)

=

(]

ON/OFF
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FNDO| <=XIt&EAt == 5}7|

fnd1l num char.ino

#define FND_ A 2
#define FND_B 3
#define FND_C 4
#define FND_ D 5
#define FND_E 6
#define FND_F 7
#define FND G 8
#define FND_DP 9

unsigned char FND_FONT[] =

/1 e, 1,

{0x3F, 0x06, 0Ox5B,

/] A, B,

ox77, 0x7C, 0x39,

/1 K, L,

Ox7A, ©x38, 0Ox55,

// U, Vv,
Ox3E, OX7E,
bool dot = false;

void setup() {

for(int i=FND_A;

OX6A,

3) 4) 5)
Ox4F, Ox66, Ox6D,
D, E, F,
Ox5E, ©x79, 0x71,
N, 0, P,
ox54, ox5C, 0x73,
X, Y, Z,
0x36, Ox6E, 0x49,

i<=FND_DP; i++)

pinMode (i, OUTPUT);

void outputFND(int num, bool dot) {
byte maskbit = B0©00000O1;
byte font = FND_FONT[num] | (dot<<7);

for(int i=FND_A; i<=FND DP; i++) {
if((font & maskbit) != 0)
digitalWrite(i, HIGH);
else
digitalWrite(i, LOW);

maskbit = maskbit << 1;

}

void loop() {

for(int num=0; num<=9; num++) {
outputFND(num, dot);
delay(500);

¥

for(int ch="A"; ch<="'Z"; ch++) {
int idx = ch-'A'+10;
outputFND(idx, dot);
delay(500);

¥
dot = !dot;
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#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#tdefine
#define
#define

USW_TRIG A®
USW_ECHO A1l

BUZZER
LED_RED

LED_GREEN
BTN_ENTER

BTN_EXIT

FND_A
FND_B
FND_C
FND_D
FND_E
FND_F
FND_G
FND_DP

A2

2
3
4
5

O 00 N O

10
11
12
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#define LED SRV_A 2
#define LED _SRV_B 3
#tdefine BTN_A_INC 4
#define BTN_A_DEC 5
#define BTN_B_INC 6
#tdefine BTN_B_DEC 7
#define FND_CLOCK 8
#define FND_LATCH 9
#define FND_DATA 10
#tdefine BTN_END_SET 11
#define BUZZER 12
#define POT_SRV A5
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// 4-digit FND for common cathode example
#define FND_DO A©
#define FND D1 Al
#define FND_D2 A2

#define FND_D3 A3

int FND_NUMBER; // ==& TAf
int FND_PNTPOS=1; // &= ®= A 3210
void setup() {

int i = 0;

for(i=FND_A; i<=FND_DP; i++)
pinMode(i, OUTPUT);

for(i=FND_D®@; i<=FND D3; i++) {
pinMode(i, OUTPUT);

digitalWrite(i, HIGH); // Z= FNDS OFF

unsigned long preTime = 0;

void loop() {
unsigned long nowTime = millis()/10;
static int count = 0;

if(preTime != nowTime) {
count++;
preTime = nowTime;

}

outputNumber(count, FND_D2);

// outputFND()= O|X 1} L fnd4 output cc.ino

void outputFND(int num, bool dot) {
byte maskbit = B0©0000O1;
byte font = FND_FONT[num] | (dot<<7);

for(int i=FND_A; i<=FND _DP; i++) {
if((maskbit & font) != 0)
digitalWrite(i, HIGH);
else
digitalWrite(i, LOW);

maskbit = maskbit << 1;

void outputNumber() {
int number = FND_NUMBER; D3 D2 D1 be
for(int p=FND_D@; p<=FND_D3; p++) {
int digit = number % 10;
outputFND(digit, p == FND_PNTPOS);
digitalWrite(p, LOW); // pt FND ON
delayMicroseconds(200); // ©.2ms
digitalWrite(p, HIGH); // pH FND OFF

number = number /10;
if(number <= 0)
break;
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74HC595 Shitt Register

Functional diagram

DATA = 14 | DS
CLOCK = 11 | SHCP

10 |WR

— 9

8-STAGE SHIFT REGISTER

T

- -

Q7s

LATCH = 12 | STCP

8-BIT STORAGE REGISTER

]

|

| 11 |

I

N - -

EE{! J-STATE OUTPUTS
Q0 [Q1|Q2|Q3|Q4|Q5 |Q6 Q7
1511 12 13 14 |5 [6 |7

The 74HC595 is an 8-bit serial-in / parallel-out shift register with
a storage register and 3-state outputs. Both the shift and storage
register have separate clocks. The device features a serial input
(DS) and a serial output (Q7S) to enable cascading and an
asynchronous reset MR input. A LOW on MR will reset the shift
register. Data is shifted on the LOW-to-HIGH transitions of the
SHCP(CLOCK) input. The data in the shift register is transferred
to the storage register on a LOW-to-HIGH transition of the STCP
input. If both clocks are connected together, the shift register will
always be one clock pulse ahead of the storage register. Data in
the storage register appears at the output whenever the output
enable input (OE) is LOW. A HIGH on OE causes the outputs to
assume a high-impedance OFF-state. Operation of the OE input
does not affect the state of the registers. Inputs include clamp
diodes. This enables the use of current limiting resistors to
interface inputs to voltages in excess of VCC.

data sheet: http://assets.nexperia.com/documents/data-sheet/74HC HCT595.pdf
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// 4digit FND using 74HC595 example
#define FND_DO A©

#define FND D1 Al

#define FND_D2 A2

#define FND_D3 A3

#define CLOCK 10

#define LATCH 11

#define DATA 12

//#define COMMON_CATHODE

#ifdef COMMON_CATHODE

const int D ON = LOW, D OFF = HIGH;
#else

const int D ON = HIGH, D OFF = LOW;
#endif

byte FND FONT[] = {0x3F, 0x06, ©x5B, Ox4F, 0Ox66,
ox6D, Ox7D, 0x07, Ox7F, Ox67 };

unsigned long preTime = 0;

void setup() {

for(int p=FND D@; p<=FND D3; p++) {
pinMode(p, OUTPUT);
digitalWrite(p, D _OFF); //@

}

pinMode (CLOCK, OUTPUT);

pinMode (LATCH, OUTPUT);

pinMode (DATA, OUTPUT);

void outputFND(int num, bool dot) {
byte font = (FND_FONT[num] | (dot<<7));
if(D_ON==HIGH) font = ~font;
digitalWrite(LATCH, LOW);
shiftOut (DATA, CLOCK, MSBFIRST, font);
digitalWrite(LATCH, HIGH); // ==0| &=

void outputNumber(int number, int dotpos) {
for(int p=FND_D@; p<=FND_D3; p++) {
int digit = number % 10;
outputFND(digit, p == dotpos);

fnd4 sreg cc.ino

fnd4 sreg ca.ino

// MSBFE ZO{<E 7|

digitalWrite(p, D_ON); // p FND ON
delayMicroseconds(200); // ©.2ms
digitalWrite(p, D_OFF); // p FND OFF
number = number /10;
if(number <= 0)
break;
}
} L ] L ] L] L
void loop() { = o =
unsigned long nowTime = millis()/10;

static int count = 0;

if(preTime != nowTime) {
count++;
preTime = nowTime;

}

outputNumber(count, FND_D2);
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// Shift Register O|AEA

void outputFND(int num, bool dot) {
int maskbit = 0x01;
unsigned char font = FND_FONT[num] | (dot<<7);

for(int i=FND_A; i<=FND_DP; i++) {
if((maskbit & font) != 0)
digitalWrite(i, HIGH);
else
digitalWrite(i, LOW);
maskbit = maskbit << 1;

}

void outputNumber(int number, int dotpos) {
for(int p=FND_D@; p<=FND_D3; p++) {
int digit = number % 10;
outputFND(digit, p == dotpos);
digitalWrite(p, LOW); // p FND ON
delayMicroseconds(1000); // 1ms
digitalWrite(p, HIGH); // p FND OFF

number = number /10;
if(number <= 0)
break;

// Shift Register AMZA|

void outputFND(int num, bool dot) {
byte font = FND_FONT[num] | (dot<<7);
digitalWrite(LATCH, LOW);
// MSBFE C|OlE o7
myShiftOut(DATA, CLOCK, MSBFIRST, font);
digitalWrite(LATCH, HIGH); // =0 A&

void outputNumber(int number, int dotpos) {
for(int p=FND_D@; p<=FND_D3; p++) {
int digit = number % 10;
outputFND(digit, p == dotpos);
digitalWrite(p, LOW); // p FND ON
delayMicroseconds(1000); // 1ms
digitalWrite(p, HIGH); // p FND OFF

number = number /10;
if(number <= 0)
break;




FND S A

#include <stdarg.h>
#include <ctype.h>

class FND {
private:

int pinsLed[8];
int _pinsDx[4];
int _pinClock, _pin
int _outNumber; //
char _outBuffer[10]
int _posPoint;
int numDigits;
bool _enabled;
bool _shiftRegMode;
bool ON; // commo
bool OFF;
bool cmmON, cmmOFF;

Latch, _pinData;

E RN
; /] B8 UUE
[/l 27d fIA|

/] Rre|s

[
el

/] NEZEYXAEH AIZHE
nCathodO|™ HIGHZE AZASIA 2.

static unsigned char FND_FONT[];

public:
FND(bool levelON = HIGH) {
_outNumber = 0;
_posPoint = -1; // -1: 258 =4, 1: A51AE
_numDigits = 1; // At2[F
_enabled = true;
setLevelON(1levelON);

}

FND.h
void setlLevelON(bool level) {
ON = level;
OFF = ION;
cmmON = OFF, cmmOFF = ON;

}

void allocLedPins(int a, int b, int c, int d,
int e, int f, int g, int dp) {
pinsLed[@]=a, pinsLed[1]=b;
pinsLed[2]=c, pinsLed[3]=d;
pinsLed[4]=e, pinsLed[5]=f;
pinsLed[6]=g, pinsLed[7]=dp;

for(int i=0; i<8; i++) {
pinMode(pinsLed[i], OUTPUT);
digitalWrite(pinsLed[i], OFF);

}

shiftRegMode = false;

}

void allocRegisterPins(int clock, int latch, int data) {
pinMode(clock, OUTPUT);
pinMode(latch, OUTPUT);
pinMode(data, OUTPUT);

pinClock = clock;
pinLatch = latch;
pinData = data;

shiftRegMode = true;
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FND S22 24 cont.

void allocDxPins(int cnt, ...) {
va_list ap;
va_start(ap, cnt);

for(int i=0; i<cnt; i++) {
pinsDx[i] = va_arg(ap, int);
pinMode(pinsDx[i], OUTPUT);
digitalWrite(pinsDx[i], cmmOFF); // <=

}

va_end(ap);

numbDigits = cnt;

}

void outputLedPins(int num, bool dot) {
int maskbit = 1;
byte font = FND_FONT[num] | (dot<<7);

for(int i=0; i<8; i++) {
if((maskbit & font) != 0)
digitalWrite(pinsLed[i], ON);
else
digitalWrite(pinsLed[i], OFF);

maskbit = maskbit << 1;

void outputShiftRegPins(int num, bool dot=false)
byte font = FND_FONT[num] | (dot<<7);
if(ON == LOW) font = ~font;

digitalWrite(_pinLatch, LOW);
shiftOut(_pinData, _pinClock, MSBFIRST, font);
digitalWrite(_pinLatch, HIGH);

}

void outputFND(int num, bool dot=-1) {
if(! _enabled) return;

if(_shiftRegMode)
outputShiftRegPins(num, dot);
else
outputLedPins(num, dot);

}

F

of

// pinDx[d] HO| M/} =25 HAF

void onDx(int d) {
digitalWrite(pinsDx[d], cmmON);

}

O

o]l

// pinDx[d] HO| dF7F 22X (F=E HF
void offDx(int d) {
digitalWrite(pinsDx[d], cmmOFF);

b

O

}




FND S22 24 cont.

int getCharFontIndex(char c) {

int pos; void outputCharAt(int pos, char font _idx, bool dot=false) {
if(isdigit(c)) for(int p=0; p<_numDigits; p++)
lpos.;(cA- ° é& 20 | 28 ) digitalWrite(_pinsDx[p], cmmOFF); // p FND OFF
else if('A'<=c ck="2Z" 'a'<=c ck="z"
elzgsi;(tof?p?f%) - A+ 16 i£(_shiftRegMode)
pos = 36; // OfO[L{A outputShiftRegPins(font_idx, dot);
else //E3 g 80| AT EAE OfLH, else
pos = 37; // OfX|2h Zod 2= X} outputLedPins(font_idx, dot);
return pos;
} digitalWrite( _pinsDx[pos], cmmON); // d FND ON
}

void outputFND(char ch, bool dot=false) {
if(! _enabled) return; //EXEO I QEZELE  numDigits/ &
void outputString(char* strOutput, int dotpos=-1) {

int font_idx = getCharFontIndex(ch); if(1 enabled) return;

if(_shiftRegMode)

outputShiftRegPins(font_idx, dot); ] ) -
int idx = strlen(strOutput)-1; //=AtZS OFX 2}

else
outputLedPins(font_idx, dot); for(int d=0; d<_numDigits; d++, idx--) {
} if(idx < @) return;
outputFND(strOutput[idx], d==dotpos);
void outputNumber(int number, int pos=-1) { digitalWrite( pinsDx[d], cmmON); // d FND ON
_outNumber = number; delayMicroseconds(200); // 9.2ms
itoa(number, _outBuffer, 10); digitalWrite(_pinsDx[d], cmmOFF); // d FND OFF
outputString(pos); }

} }




FND S22 24 cont.

void outputString(int dotpos=-1) {
outputString(_outBuffer, dotpos);

}

void enable() { _enabled = true; }
void disable() {
_enabled = false;
for(int d=0; d<min(4, numDigits); d++)
digitalWrite(_pinsDx[d], cmmOFF);

}
bool enabled() { return _enabled; }

s

// Active HIGH & mf ZEY.

// END7} common annode QI A< OfZ CIO|E{E H|IE NOTSIH A2 A.

unsigned char FND::FND_FONT[] =
// 0, 1, 2, 3, 4, 5, 6, 7, 8, 9,
{0x3F, 0x06, Ox5B, Ox4F, 0x66, ©x6D, Ox7D, Ox07, Ox7F, 0Ox67,
// A, B, C, D, E, F, G, H, I, J,
ox77, ©x7C, ©x39, Ox5E, ©0x79, ox71, ox3D, ©Ox76, 0x30, Ox1E,
// K, L, M, N, 0, P, Q, R, S, T,
Ox7A, 0Ox38, Ox55, 0x54, ox5C, ox73, Ox67, Ox50, oxeD, 0x78,
// U, Vv, W, X, Y, z, -, 3N
Ox3E, OX7E, Ox6A, 0x36, OX6E, Ox49, Ox40, 0x00 };
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3-1.ino

void setup() {
Serial.begin(9600);
Serial.println("a, V");
}

// A0 HAEE H= 2 HEX[HEHO
// =0t EHAM AFotrt.
void loop() {
int a = analogRead(A9Q);
// 8~1023 H?P2| &= o~5HAE.
double v = a/1023.0 * 5;

Serial.print(a);
Serial.print(", ");
Serial.print(v);
Serial.println("V");
delay(200);

fuino1
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2018 =CHz| (1) L EA|A

2018-DO-HS%20StopWatch.ino

#tinclude
#tinclude
#tinclude

#tdefine
#tdefine

"IntTimerl.h"
"Button.h"
"FND.h"

STUDY_NUM_MAX 10
BUZ 8

FND fnd4(HIGH); // common cathode
//FND fnd4(LOW); // common anode

// start/stop toggle button
Button btnToggle(INPUT _PULLUP, 2, 40);
Button btnStore(INPUT_PULLUP, 3, 40);

unsigned long TIME;

int tmrIdTimeTick;

unsigned int studyTime[STUDY_NUM_MAX];
unsigned int studyNum = @; // &FA[ZF H&E=l4
unsigned int studyTimeRank[STUDY_NUM MAX];

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

fnd4.allocDxPins(4,A0,A1,A2,A3);
fnd4.allocRegisterPins(10,11,12);
tmrIdTimeTick = IntTimerl::add(timeTick, 100);
IntTimerl::add(checkButton, 1);

IntTimerl: :start();

}
void timeTick() { // e.1= Ot} A E
TIME++; /] AP F7
Serial.println(TIME/10.0); // . dEHE ==
}

void checkButton() {
btnToggle.update();
btnStore.update();
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2018 =CHz| (1) L EA|A

void loop() {
fnd4.outputNumber(TIME, 1);

if(btnToggle.fell()) { // HEO|l =2z =7t
if(IntTimerl::enabled(tmrIdTimeTick))
IntTimerl::disable(tmrIdTimeTick);
else
IntTimerl::enable(tmrIdTimeTick);

tone(BUZ, 880, 100);
delay(100);
tone(BUZ, 440, 100);

}

if(btnStore.fell()) {
// AZHo| EHH U= WEF ASotESF. ..
if(!'IntTimerl::enabled(tmrIdTimeTick)) {
studyTime[studyNum] = TIME;
outputRank();
studyNum++;
if(studyNum >= STUDY_NUM_MAX)
studyNum = 0;

tone(BUZ, 440, 100);
delay(100);
tone(BUZ, 880, 100);

TIME = 0;
}

}
}

void filloutRank() {
for(int i=0@; i<STUDY_NUM_MAX; i++)
studyTimeRank[i]=1; // ¥t 150[2f11 JHE

for(int i=@; i<STUDY_NUM MAX; i++) { // i9 =% &%
for(int j=@; j<STUDY_NUM_MAX; j++) // 2= 2 H| 150

}
}

void outputRank() { // =% ==

filloutRank();

for(int i=0; i<STUDY_NUM MAX; i++) {
Serial.print(i+l);
Serial.print(": ");
Serial.println(studyTime[i]/10.0);

}

Serial.print(studyTimeRank[studyNum]);

Serial.println("HM=Z SFE 22f StASLICE");

}
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2019-DO-HS%20PickGame.ino

#include "MillisTimer.h"
#include "Button.h"
#include "FND.h"

#include "MelodyPlayer.h"

#define BTN C 2

#define BTN_R 3

#define BTN_P 7

#define BUZ 8

enum SRP { NOTYET=0, SCI=1, ROC=2, PAP=3 };
char *strSRP[]={" ", "Zt2I","HII","E"};

Note noteWin[] = { {523,250}, {659,250},
{784,250} }; // ST~ (ZE0[E~)

Note noteLose[] = { {659,750} }; // "~ (H[~~nn)
Note noteTick[] = { {440, 80} }; // W (OtFZ=
MelodyPlayer mPlayer(BUZ);

FND fnd4(LOW); // common anode mode

Button btnC(INPUT_PULLUP, BTN_C, 48); //7t%l
Button btnR(INPUT_PULLUP, BTN_R, 4@); //HI%
Button btnP(INPUT_PULLUP, BTN P, 40); //Z2

float TIME = 0;
void tick() {
if((int)(TIME*10) % 10==0) // Of 1=0OFCF A[ZF ==
Serial.println((int)TIME);

TIME += 0.1;

void setup() {
Serial.begin(9600);
randomSeed(analogRead(9));

fnd4.allocDxPins(4,A0,A1,A2,A3);
fnd4.allocRegisterPins(10,11,12);
MillisTimer::add(tick, 100);

}

char getCRPcode(SRP num) {
if(num == SCI) return 'C';

else if(num == ROC) return 'R';
else if(num == PAP) return 'P';
else return ' ';
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void loop() { /] BRHE AR 55 &5
TIME = 0.1; char str[]=" "
int computerPick = NOTYET; str[@]=getCRPcode(computerPick);
int gamerPick = NOTYET; str[3]=getCRPcode(gamerPick);
bool isWin = false; // Sclsi=7f? Serial.print("&| ");
int numMedal; Serial.print(strSRP[computerPick]);
Serial.print(" : Lt| ");
// 7I2E Ct& 3.2.1. Serial.println(strSRP[gamerPick]);
while(TIME <= 3) { fnd4.enable();
MillisTimer::run();
int outNum = (int)(4-TIME)*1111; if(gamerPick==SCI && computerPick==PAP ||
fnd4.outputNumber (outNum); gamerPick==ROC && computerPick==SCI ||
} gamerPick==PAP && computerPick==R0OC)

isWin = true;
// HE =2 7i2[H*E L7|

fnd4.disable(); if(isWin) {
computerPick = random(3)+1; mPlayer.setNote(noteWin, 3);
while(TIME<=4 && gamerPick==NOTYET) { mPlayer.start();
MillisTimer::run(); }
btnC.update(); else {
btnR.update(); mPlayer.setNote(notelLose, 1);
btnP.update(); mPlayer.start();
}
if(btnC.fell()) gamerPick = SCI; while(TIME <= 5) {
if(btnR.fell()) gamerPick = ROC; MillisTimer::run();
if(btnP.fell()) gamerPick = PAP; fnd4.outputString(str, 2);

} mPlayer.play();
(| 1
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// HE BEHA &5
if(isWin) numMedal = random(20)+1;

=

else return; // loop E=

unsigned long startTime = millis();

int preOutNum=-1;

while(TIME <= 8) {
MillisTimer::run();

// HE &8 FHO et o[F S AlZh(e.1=H9R)
int outNum = (millis() - startTime) / 100;
if(preOutNum!=outNum && outNum<numMedal) {

mPlayer.setNote(noteTick, 1);
mPlayer.start();
preOutNum = outNum;
}
fnd4.outputNumber(min(outNum, numMedal));
mPlayer.play();
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