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Pid i MOSFET

FEATURES
* High dense cell design for extremely low Rpsiong
* Rugged and reliable
*Case Matenal: Molded Plastic.

Absolute Maximum Ratings (TA=25°C. unless otherwise noted)

S12301
P-Channel MOSFET

Parameter Symbol | Ratings | Units
Drain-Source Voltage VDS -20 v
Gate-Source Voltage VGS +8 A"
Drain Current (Continuous) D 28 A
Drain Current (Pulsed) ' IDM -10 A
Total Power Dissipation @ TA=250C PD 125 W
Operating Junction and Storage Temperature Range T, Ty [-55t0+150| °C
Thermal Resistance Junction to Ambient (PCB xnmmted)2 100 “C/'W

Electrical Characteristics (TA=25°C. unless otherwise noted)

1.Gate
2.Source SOT-23
3 Drain
D
o
—
[
G —3
o
S




NiZ i¥ MOSFET

N A
VISHAY.

2N7002K

www.vishay.com

N-Channel 60 V (D-S) MOSFET

SOT-23 (TO-236)

Top View

Marking code: 7K
PRODUCT SUMMARY
Vos V) 60
RDS(OI’I) max. (Q) at VGS =10V 2
Qg typ. (nC) 0.4
Ip (MA) 300
Configuration Single

FEATURES

* Low on-resistance: 2 )

¢ Low threshold: 2 V (typ.)

¢ Low input capacitance: 25 pF
¢ Fast switching speed: 25 ns

¢ Low input and output leakage
* TrenchFET® power MOSFET
* 2000 V ESD protection

Vishay Siliconix

&)

Ph=frea
Avadabio

RoHS*

HALOGEN
FREE

Avadatio

* Material categorization: for definitions of compliance

please see www.vishay.com/doc?99912

Note

" This datasheet provides information about parts that are
RoHS-compliant and / or parts that are non RoHS-compliant. For
example, parts with lead (Pb) terminations are not RoHS-compliant.
Please see the information / tables in this datasheet for details

BENEFITS

¢ Low offset voltage

* Low voltage operation

* Easily driven without buffer
¢ High speed circuits

* Low error voltage

APPLICATIONS

* Direct logic-level interface: TTL/CMOS

® Drivers:

relays, solenoids, lamps, hammers, G
display, memories, transistors, etc.

* Battery operated systems
¢ Solid state relays

S
N-Channel MOSFET
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E Product  “ymwr Ordaer Tachmical Tnn]s & E Suppﬂrt & Referenca
Foldar & w Now Drocuments Dezign
E INSTRUMENTS LM7SMOEMIL
sl Al JIINE 2017

LAT78MOS5-MIL Series 3-Terminal 500-mA Positive Voltage Regulator

1 Features

Crutput Current in Excezz of 0.5 A

Mo External Componsnts

Intermal Thermal Overload Protection
Intarnal Zhort Circuit Current-Limiting
Cutput Tranzistor Safe-Arsa Compenzation
Available in 3-Pin TO-220, TO-232, and TO
packages

Output Voltage: 5V

1 Applications

Pr

Electronic Point-of-Sals

Mledical and Health Fitne:s Applications
Prinerz

Appliances and White Goods

TWsz and Set-Top Boxes

Available Packages

In]&ul
Ezﬂ

3 Description

The LAITERIDS-MIL three-pin positive wvoltaze
regulater employs: buili-in current limiting, thermal
shutdowm, and safe-operating area protection, which
maka: them virmally immuns to damags from output
overloards.

With adsguate heat zinking, they can deliver in
excess of 0.5-A output current. Typical applications
would include local (on-card) regulaters which can

elimmars ths  noizs and  degraded parformance

azzociated with zingle-point regulation.

Device Information(1)
FART NUMEER PACHKAGE BODY 5IZE (Nﬂﬂ

T0-220 (3) 1016 mm = 14036 m
LM7SMIS T0-231 (3) 610 mm ¢ 638 mm
TO (3} 9.14 mm « .14 mm

(L} For all availabls packages, sz the orderable addendum at
the end of the data sheat.

Simplified Application

LM7TAMO5-MIL

VIN :IIN IDUTI: YV ouT

GND

[ 1
Lo

Capyright 8 2017, Teras Instroments Incarporated
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SN74LS138

1-0f-8 Decoder/
Demultiplexer

SNT741.5138

The LSTTL / MSI SNT4L5138 15 a high speed 1-0f-8 Decoder

Demultiplexer. This device iz ideally suited for high speed bipolar ON Semiconductor

memory chip select address decoding. The multiple input enables e iendy s it ol Licshorils

allow parallel expanzion to a 1-0f-24 decoder using just three L5138 http://onsemi.com

devices of to a 1-0f-32 decoder vaing four L3138s and one inverter. C D -"QIHE .C T :[ D-Iﬁ: D I "l!L G.R_ "l!i-'llFi D IP E TD P -Iil,_:[ E .Iii]lr}
The L5138 is fabricated with the Schottky barrier diode process for LOW B - T

high speed and iz completely compatible with all ON Semiconductor POWER

- - -

* Deanuiipleviag Capabily SCHOTTKY VCC 00 01 02 03
» Multiple Input Enable for Easy Expansion
* Typical Power Dissipation of 32 mW

= Actrve Low Mutually Exclusive Qutputs

* Input Clamp Dicdes Limit High Speed Termination Effects

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ | Max Unit
VCC Supply Voltage 475 30 325 v PLASTIC
TA Operating Ambient 0 23 70 °C N SUFFIX
= CASE 648
Temperature Range
10H Qutput Current — High -0.4 mA
I0L Qutput Current — Low 8.0 mA

1

S0IC
D SUFFIX

A0 Al A? E1 E2 E3 07 GND
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B10 5
Bl1 3
Bi12 1
B13 5
Bl4 6
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Header 16
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2-2-1 Arduino IDE
Arduino : 7| & B4 ek 2t &

Atmel AVR H 5 % o izt 7 B

/// /@; /{ ,—“;: p«c?\‘ )\ ﬁ__f_"\‘ o




2-2-2 Arduino Mega2560
& Arduino=mMega2560F_— 1B £k > ik
@%‘Jﬁ%ﬁATmegaZBGO o V3 b4 B
Bz ~ /o (2P 15

¥ iE PWM@:J,J S 16 AT
4 B UART (& £ 8 7| 3k ) ~

- i 16 MHz S ¥&FTE ~- B
USB &g ~ - BT hiE ~ - B
ICSP 2 ~4v—- B &8 4o

4

s
B




2-2-3 Visual Studio Code
Visual Studio Code ( #§ # VS Code )

-l MR BT Loy
R4 A AT o B A E3E i R
B~ AR B p BT (X f
IntelliSense ) ~ #2576 & 74 v » &
PRET 4P B Git kR

—




// Check if boxesr
it ($("#boxer~). loms
, return;

// Kill event
_killEvent(e)s

// Cache internal &ats

i

LU




I-1. =L 4 4

[SR{TIMERL OVF wect)

TCNT1 = -5; f45 18 16K 1% B ChER
static byte scan_bed = 8; [ IS T B

scan_bed = (scan bed + 1) % 16; /ST E+1(BHES 1~16)
Binary(scan_bcd); [ (EE N TRE

clear_led(); //AFEE EEEFMEFRilnRE
byte S LED = @; //EEiREE
for (byte ii data = ©; ii_data < 16; ii data++) //iF3F 16 §8 LED (SR FRATEEES)

1
if (scan_bed < 8) //HIREAHFETEA] & 1 (5 LEmES5EE))

{
if (ii data < 8) //HI & 25 LED EHIFENS AL
5 LED = Matrix[7 - ii data][scan_bed];
else //i% & ¥ LED BERIHVRT{S 5E
5 LED = Matrix[15 - ii data][scan bcd + 8];
}
else //U0R EATIFRAIREE 8 (R (BIE T Er {E3ER)
{
if (ii data < 8) //HI & £8 LED FHIAEI{S AL
5 LED = Matrix[15 - ii data][scan bcd - 8];
else //i% & ¥ LED BRIART{S 5
5 LED = Matrix[23 - ii data][scan_bcd];
}

if (S LED % 2 = 1) //LSB = 1
RED DigitalWrite(ii_data); //HEslE
5 LED /= 2;
if (SLED % 2 = 1)
GREEM Digitalurite(ii data); //EE/ESEE
5 LED /= 2;
if (5 _LED % 2 == 1) J/MSB = 1

BLUE DigitalWrite(ii_ data);

.
VD10

PORT] |= exFF; //#%Ei2RAE0

equal(); //EHEEEEL

for (byte cc = @; cc < 3; ccHt) //iEHIRFIES (B

{

if (scan binary array[cc + 1] = 1}

PORTE |= BV(scan pin[cc]);

if (scan_binary_array[@] = 8) //i3EHIH1EES (GHE

PORT] &= ~@uB2;
else
PORT] &= ~@x@1; //3E4E [ mHY B

RED DigitalWrite(byte pin) //i]EiSHliSHatss

if (pin < 8) //EINFEITELTH

{
PORT_A |= _Bv(pin);
T
else //=N\FEET AT
{
PORT C |= BV(pin - 8);
Iy

=

/MIIRPIEE 1 REAY

— =

7138 BEEEE 47 RIS E T FRERAERE)
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= @, dir = 1, LinkedList dir = 1;
long setX = B, set¥Y = @;
byte analog pin[3] = {@, @, B8};
byte color = 1;
public
int speed = 388;

LinkedList<byte> snakelist = LinkedList<byte:();

snake(byte a, byte b, byte c, byte d, byte yte ¥, byte g, byte h, byte i};

~snake () ;

id Start Matrix();
id joystick();
id linkedlist add();

id snake main(byte first};

e kill snake(snake *all, byte first);

id snake: :lcdPrint_and endset(byte first, byte kill number, snake *Snake};

id apple(snake *all);
id cheak hit_apple();

id zet joystick();



id setcolor();

id againcolor(byte last color);

= putputcolor();

id reset();

: :snake(b

snakelList.
snakelList.
snakelList.
snakelist.
snakelList.

snakelist.

yte a, byte

add(a);
add(b);
add(c);
add{d);
add{e);
add(f);

analog pin[@]

analog pin[1] =

analog pin[2]

b, byte c, byte d, byte e, byte f,

vyt =

F L
o




void StartInterface()
{

lcd.print("People = 2");
play people = 2;

clear Matrix(); ¥
if (analogRead(A12) < 2080 analogRead(A15) < 388
Matrix display color = 7; ( £ (A12) I . (A15) )
{
Matrix display(Matrix logo); if (play people — )
led.setCursor(B, 8); 2. eher T
led.print(“"People number™); lecd. setCursor(@, @);
lcd.setCursor(@, 1); lcd.print(“People = 17);
led.print(“up = 1 ,down = 2"); play_people = 1;
play people = 8; b
hile (t ) if ((digitalRead(A13) == @ || digitalRead(Al1@) == @) && (play_people != @))
while (true
i
if (digitalRead(A13) == @)
if (digitalRead(A13) == 1 && digitalRead(Al8) == 1) LeFtRightswitch(1);
{ else if (digitalRead(A1@) == @)
while (true) LeftRightSwitch(@};
{ break
if (analogRead(A12) > 70@ || analogRead(A15) > 788) }
{ }
break;

if (play_people == 8)
led.clear();
lcd. setCursor(8, @});



void snake::setcolor()

clear Matrix();
led. setCursor(@, @);
led.print(“Select color”);
led. setCursor(@, 1);
led.print{"Up = + Down = -");
while (true)
{
it (digitalRead(analog pin[@]) == 1)
1
color = 1;
bool start = 8;
while (true
{
if (amalogRead(analog pin[2]) > 72a)
1
start = 1;
led.clear();
if {color > 1)
color = color - 1;

Matrix display square(color);

led. setCursor(@, @);
led.print(“color:™ + String{coler, DEC));
delay(580});
¥
if (amalogRead(analog pin[2]) < 388)
1

start = 1;

led.clear();

if {color < 7)

color = color + 1;

Matrix display square{color);

led. setCursor(@, @);

led.print(“color:’
delay(528@);

+ String{color, DEC});
Iy
if (digitalRead(analog_pin[@]) == @ B& start)

break;

break;



5-1.Mega2560 = #% 5\

void loop()

unsigned long move 1 = @, delay time snake = @, delay time snakel = 8;

if (again == @)

StartInterface();

if (play people == 2)
i

snake Snake[2] = {snake(8, 8, 8, 9, 8, 18, &7, 68, 69), snake(4, 8, 4, 9, 4, 18, 64, 65, 66)};

access = Snake;

if (again == @)

Snake->setcolor();

(Snake + 1)-»setcolor();

Snake-ragaincolor(Last_snake® color);

(Snake + 1)-»againcolor({lLast snakel color);

}

three_two _one();

Snake->apple(access);

Snake->reset();

(Snake + 1)-rreset(};
Snake->Start Matrix();
(5nake + 1)-»Start Matrix();

while (!end)
1
if (millis() - move J > 1)
{
move 1 = millis{};
Snake[@].joystick();
Snake[1].joystick();
by
if (millis({) - delay time snake > Snake[@].speed)
{
delay time snake = millis();
Snake[@] .snake_main(@);
¥
if (millis({) - delay time snakel > Snake[1l].speed)
i
delay time snakel = millis();
Snake[1].snake_main(1l);
¥
¥



5-2.Mega2560 - 42 3\

else if (play people == 1)

"

snake Snake(8, 8, 8, 9, 8, 10, CTRL[@], CTRL[1], CTRL[2]);
access = &Snake;
if (again == @)
Snake.setcolor();
Snake.againcolor(Last snake@ color);
three_two _one();
lcd.setCursor(@®, 1);
led.print("Record = " 4+ String(Read EEPROM({)}, DEC});
Snake.apple(access);
Snake.reset();
Snake.Start Matrix(); T

while (!end end game(access);

if (millis() - mowve_ 3 > 1)
{
move_J = millis();
Snake. joystick();
¥
if (millis() - delay_time_snake > Snake.speed)
{
delay time snake = millis();

Snake.snake _main(@);




0.

snake: :snake main(byte first)

linkedlist add();

byte kill number = kill snake(access, first);

if (kill _number == 5)

i
Matrix[snakelList.get(1)}][snakelist.get(8)] = color;
cheak _hit apple();

I

o

1

Py |

=

lcdPrint_and endset(first, kill number, access);



if (digitalRead(analcg pin[@]) ==

)

speed

]
LA
&

L1

el

L1

B

speed

if (analogRead(analog pin[2]) - set¥ < -38@)
dir = xy = 1;

else if {analogRead{analog pin[2])} - set¥ > 388)

(=8

'_I.

=
I

wy = 33

else if (analogRead{analog pin[1]) - setX < -32@)

(=8

'_I.

5
[}

xy = 2;
f {analogRead{analog_pin[1]} -

if (LinkedList dir != 3)

LinkedList_dir
else

LinkedList _dir

break;

if (LinkedlList dir !

LinkedList_dir
else

LinkedList dir
break;

if (LinkedList dir
LinkedList dir
else
LinkedList dir
break;

case 4:

if (LinkedList dir !

LinkedlList dir
LinkedList dir
break;
default:

break;

)cbf:

x}.’:






—
L

—
L

B

B

B

snakelist.

snakelist.

breal;
2

snakelist.

snakelist.

breal;
3:

snakelist.

snakelist.

break;

=== q.
Lo s '

snakelist.

snakelist.

snakelList.get(1) - 1);
snakelList.get(1));

snakelList.get(1));
snakeList.get(1) + 1);

snakeList.get(1) + 1);
cnakeList.get(1));

cnakelList.

cnakelList.




8-1. 7% & & | &

yte snake::kill snake(snake *all, byte first)

or (int ii = 2; ii < snakelist.size(); ii += 2)

it (snakelList.get(@®) == snakeList.get(ii))

{
it (snakelist.get(1l) == snakelist.get(ii + 1))

d

return 2;

it (!({snakelist.get(8) >= @ && snakelist.get(8) < 16 && snakelist.get(1l) >= 8@ && snakelList.get(l) <
16))

return @;

it (play people == 2)




== (all + first)->snakelist.get(1)))

2; ii < (all + first)-»>snakelist.size(); ii += 2)

it (snakelist.get(®) == (all + first)->snakelist.get(ii))
{

it (snakelist.get(l) == (all + first)-»snakelist.get{ii + 1))

1
return 1;




LR KB BR B N B

Matrix display(byte (*matrix)[16])

it (Matrix display color < B)
{

for (byte ii = @; ii < 16; ii++)

==

for (byte jj = @; jj < 16; jj++)

it (*(*(matrix + ii) + jj) !'= @)
*(*(matrix + 1ii) + jj) = Matrix _display color;

Matrix[ii][jj] = *(*(matrix + 1i1) + j3j);



void snake::apple(snake *all)
{
bool repect;
if (play_people == 1)
{
score += 18;
lcd.setCursor{e, 8);

led.print(“Score = " + String(score, DEC});

repect = @;

apple _x = random(16);

apple y = random{16);

for (byte times = 8; times < play_people; times++)

{

for (int ii = B8; ii < (all + times)->snakelist.size()}; ii += 2}

it ((all + times)->snakelist.get(ii) == apple_x && (all + times)-

>snakelist.get(ii + 1) == apple y)
1

repect = 1;

break;

} while (repect);
Matrix[apple_y][apple x] = 1;




B AL I EEPROM 2 3§ B~ 7

void Write EEPROM Score()

5tring Score string = "";
int divide = 999;

8; 1 < 4; i++, divide /= 18)

if {score > divide)

{

For (byte j = @; j < 1; j++)

Score_string += '8°;

Score_string += String(score, DEC);

break;

=8; 1 < 4; i++)

EEPROM.write(i, Score string[i]);
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Read EEPROM()

history

num = 1866;

{ byt

history += (num * (EEPROM.read(i) - 48));

num /= 18;

return history;
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// Kill event
killEvent(e)s

// Cache intermal

data extend(

@ore
A,




igitalWrite(int pin){
(pin < 30)}{
if(pin < 17){
if(pin < 14){
if(pin >= 6 && pin <= 9){
for(int ¢ = 3;c < 7;c++){
if({c + 3) == pin){
PORT H |= BV(c);
break;
}
¥
Yelse if(pin >= 10 &% pin <= 13){
for(int ¢ = 4;c < 8;c++){
if((c + 6) == pin)}{
PORT_B |= _BV(c);
break;

¥
Yelse{
if(pin == 14)
PORT J |= 0x02;

2l dffpnin __ 1CY

ralkWrite(byte pin){

bORT_C |= _BV(6);

PORT_L |= _BV(6);
else if(pin > 43){
if(pin == 49)
PORT_L |= _Bv(@);
else if(pin > 49){
if(pin == 52)

PORT B |= _BV(1);
else if(pin > 52){
if(pin == 59)
PORT_F |= BV
else if(pin >
PORT_F |=
else
PORT B |= BV
Yelse{
if(pin == 50)
PORT_B |= BV(3);
else
PORT_B |= _BV(2);
¥
Yelse{
if(pin == 46)
PORT_L |= _BV(3);

else if(pin > 46)}{

gitalWrite(int pin){

tic byte tran [48]

tatic byte tran2[48]

byte M = @,L = ©,R = 47,zero,one,two;
while (true){

M= (L+R) /[ 2;

zero = tran[M];

if{tran[M] == pin)

break;
else if(tran[M] > pin)
R=M-1;
else
L=M+1;
¥
one = tranl[M];
two = tran2[M];
if(one == 5){
PORT_A |= _BV(two);

}else if(one > 5){
if{one == 7){
PORT C |= BV(two);
}else if(one < 7)}{
PORT L |= BV(two);

{24,23,22,21,29, 7, 8,27, 4,

: {6, 7, 8, 9,10,11,12,13,14,15,16,17,18,19,22,23,24,25,26,27,28,29,30
tatic byte tranl[48] = { 3, 3, 3, 3, 3, 4, 4, 2, 4, 4,1, 1, 1,1, 2,1, 1, 4, 4, 4, 4, 4,
5,13,12,11,10,26,14,15, 0, 1, 2, 3, 6,
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16, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0},
{e, @, @, 0, 8, 0, 0, @, 0, 0, 0, @, 0, B, 0, B}];

{e, 0, 0, 0, 0,
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