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Abstract

In recent years, science and technology have changed rapidly, and the game industry
has also been advancing by leaps and bounds. The ancient game consoles have been
gradually replaced by the mobile game market. The classic and extremely interesting
games are slowly being forgotten in the minds of the world. Therefore, we intend to
Make a 16*16 snake game machine to evoke your memories of this little snake! In
addition, in order to self-examine the results of the internship in the past two years,
and use thematic experiments to explore whether these skills are closely related to our
current lives. And in the way of group work division and cooperation, training people
to communicate, how to formulate solutions when disagreements, etc.... It may be
easier to do it alone because you don’ t have to take care of others, but this
experience and memory of working hard with classmates and friends towards the

same goal will surely become an irreplaceable treasure.
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2-1-1 Altium Designer

AP ey BBl A% Altium Designer 4o % i& (723K 3 o

] 2 Altium Designer
(B # k& https://en.wikipedia.org/wiki/Altium_Designer)
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2-1-2 RGB g5

NP Rindld B W EEN B EAE % RGB BHAEL KB (TR o

gLt &g o1 B (¥ 3% © Dot-matrix display)®_d ¥ & ¥ & 737
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AER) RBA Y FARAGP FAMA LR VT REABERARE
PR~ BB B DR TREF S R TR BTA SN E TR

B 4 RGB gL4B*L
(B 5 % & https://www.ruten.com.tw/item/show?21607801650129)
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2-1-3 £ B§ VX HERMBE%T LA

(HA: £%F X3 HM . ®3F © Metal-Oxide-Semiconductor Field-Effect
Transistor > ‘ﬁ“ﬁ, :MOSFET) » & - f&7 1B i % At T 58 i 7 a3
T e £HF ML EME T L HMERI RGO VA LTS
PP EAONEER TR S EPPHER A RFL NAEF 2 H T D
8 (NMOSFET) £ P4 4 % £ 327 &t (PMOSFET) -

A g * 5 NMOSFET 4o([) 5)

Bl 5 NMOSFET SS23K7002BFU
(B # % https://www.ruten.com.tw/item/show?21911190529741)

N A
VIS, 2N7002K
www.vishay.com Vishay Siliconix

N-Channel 60 V (D-S) MOSFET

SOT-23 (TO-236) FEATURES
* Low on-resistance: 2
P

o « Low threshold: 2 V (typ.) mEs

3 * Low input capacitance: 25 pF RoHS*
* Fast switching speed: 25 ns i)

* Low input and output leakage FREE

* TrenchFET® power MOSFET gl

* 2000 V ESD protection

o * Material : for definitions of

1 please see www.vishay.c 40c?9991

Note

G
Top View * This datasheet provides information about parts that are

Marking code: 7K gf:"?;:‘r:pllant and/ 3.\ pars that are non R:;:Sn-ccﬁmphanly . Fo:
Please see the information / tables in this datasheet for details

PRODUCT SUMMARY | BENEFITS
Vos V) T 60 |
Rosion Max. () at Vs = 10V 2
Qg typ. (nC) 0.4
Ip (mA) | 300
c | Single

* Low offset voltage

« Low voltage operation

« Easily driven without buffer
* High speed circuits

« Low error voltage

APPLICATIONS 0
« Direct logic-level interface: TTL/CMOS
* Drivers:

relays, solenoids, lamps, hammers, &

display, memories, transistors, etc.

 Battery operated systems
« Solid state relays

N-Channel MOSFET

12
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2-1-4 74138

74138 » A~ B 33| 8 g E > A 5 74HC138(cmos)fr 74LS138(TTL) #4 >
TRIAHBESE: gyt > T AP SN B BRSSP T Y
AR ET LG o @B Gl A BT e GG R TG e F

S BA R RAHENE 1] AV RECARMTEY REET SR

Apin B R EAE Y 74LS138 4o(H 6)
® 6 74LS138

(B % k& https://html.alldatasheet.com/html-

pdf/12624/ONSEMI/74138/363/2/74138.html)

SNT74LS138

1-0f-8 Decoder/
Demultiplexer

coder

The LSTTL / MSI SN74L5138 is a high speed 1-0f-8 De
s ideally suited for high bipolar
. The multiple input enables
decoder using just three L5138

ON Semiconductor

Demultiplexer. This d
Foemneely 2 Diwmian af Watorola

http:/fonsemi.com

5Cft311\,

£ four L§138s and one inv

T he L8138 is fabricated with the Schottky barrier dicde process fo LOW
high speed and is completely compatible with all ON Semiconductor POWER
TTL families i
+ Demultiplexing Capability SCHOTTKY

« Multiple Inpot Enable for Easy Expansion

Typical Power Dissipation of
- Activ

« Tnput Clamp Dicdes Limit High Speed Termination Effects

ow Mutually Exclusive Outputs

GUARANTEED OPERATING RANGES

Symbol Parameter Min | Typ | Max | Unit
Ve Supply Voltage 473 3.0 323 v PLASTIC
- : - = N SUFFIX
T o 0 CASE 648
I0H Qutput Cu High - 0.4 mA
10L Qutput Current — Low 8.0 mA

S0IC
D SUFFIX
CASE 751B
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e iE * e PMOSFET 4e( 5] 7)
B 7 PMOSFET Si2301DS
(B 5 % & http://linhkienviet.vn/si2301ds-p-channel-mosfet-2-3a-20v-sot-23)

FEATURES SI12301
P-Channel MOSFET

* High dense cell design for extremely low Rpsiony

* Rugged and reliable
*Case Material: Molded Plastic.
3
Absolute Maximum Ratings (TA=25°C, unless otherwise noted) » 2
Parameter Symbol [ Ratings | Units 1
Drain-Source Voltage VDS -20 v
Gate-Source Voltage VGS +3 v o
= 2 Source SOT-23
Drain Current (Continuous) D 28 A 3 .Drain
Drain Current (Pulsed) : DM -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 mounted)” Ran 100 “C'W f
G
Electrical Characteristics (TA=25°C, unless otherwise noted) S
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2-2-1 Arduino IDE

A F3F* Arduino IDE drB(8) k2 (7 AN % B o
B 8 Arduino IDE
(B 5 % & https://zh.wikipedia.org/wiki/Arduino)
™

ARDUINO

Arduino , % 7 %Errr“,{ % % * Atmel AVR H ”ﬁk\ S ?.ﬁ'é"kf;ﬁ _—
BF o VOs 1% P i A B S g e el 8 TR - B TEKE

hopas

L3R R AR aud v @ g (USB) » & # 30pB A T
or AR e

TRHE> 5 > A F Y C/CHARNFS > F > #& &7 - B Arduino IDE * B
o “,ﬁ% T F B adhi¥1 E4a2 ¢b 5 Arduino B x:BIEE - B A
Processing 3% % & % erf & N B HRE o T b o - B0 e T BHR R M

Arduino AR 1Y AT o
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https://zh.wikipedia.org/wiki/Arduino

2-2-2 Arduino Mega2560

Arduino Mega 2560 4-([®] 9)4_— 2 2% ATmega2560(datasheet) ity 41 B 45 -
T F oS4 BB el (H Y 1S BT T FPWME ) 16 B R
» 41 UART (A A 7#) ~ 1B I6MHz L AT E 1% USBu£ 1

BamiERE 1B ICSPEEfc 1 BE B b o

& 9 Arduino Mega2560
(B & kR https://www.itread01.com/content/1549944019.html)
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2-2-3 Visual Studio Code

Visual Studio Code 4(B] 10)E_3% i7¢ ¢ * g 4 s iE B

Visual Studio Code ( #§ #= VS Code) & - #id Medic B4 2 B5-T & chl R 4045
SfE R o M A BT R AN B4 2 (X L IntelliSense )~ AR5V 48
> L2 20 &4 51 e Git m A ks & FF e
AR ERLFRB AR 2 TUBEEPN SR A ERNF R R
PAE N RURTELE & TR

VS Code & * Monaco Editor ¥ 3 # & & c42 ;% 18 S iE F o

& 10 Visual Studio Code
(B 5 % Jq:https://zh.wikipedia.org/wiki/Visual_Studio Code)
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2-3-1 Laserbox

A b e R R Y A4, 7 P i Laserbox 4o(B) 11)iE 208048 ko2& 204k

7 e

™

| o
B 11 Laserbox
(B 7 X htp://www.kxdw.com/soft/27228.html)
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http://www.kxdw.com/soft/27228.html

2-3-2 & B34 M (push-buttonswitch)

A FFEY &I R Ao(B) 12) % reset IR B 1
& &= B (push-buttonswitch) £ 4p 11 dededi s B {4 - @ b B2 E 1§
Bhirid AUTR T RO T R OEM c £ ReFME - fﬁé"]‘#@ ¥, p* L

ARAGI LT R R F pEEFITRS PSR NI R R

Bl 12 & facsf B
(B % %R https://www.itweba.com/zh-TW/catalog/Records-16-Metal.html)
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2-3-3 % §s 8 B (liquid-crystal display » LCD)

R BT BL TG EA TR o - T ESTI AL FEEA s R

i~

Bl 13RSk E
(B # % & https://www.raystar-optronics.com/cht/graphic-lcd-display-module/lcd-
192x32.html)
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B 14 #7415
(B & kR https://www.ruten.com.tw/item/show?21909981625934)
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AT RS 52 18650 F i 4o(B 15)5 4F 8 Wl % o
18650 427 7 » B T R3OV &4 37V 2% T ehpriz £ 42V
18650 e, &> B2 18 F f » £ 65 F
B 15 18650 T i
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4-2 = %

PHER % AR 5N 7S
B
(TIMER1_OVF_vect)

TCNT1 = -5;

byte scan_bcd = 0;
scan_bcd = (scan_bcd + 1) % 16;
Binary(scan_bcd);

clear_led();

byte S_LED = 0;

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

if (scan_bcd < 8)
{
if (ii_data < 8)
S LED = Matrix[7 - ii_data][scan_bcd];
else

S LED = Matrix[15 - ii_data][scan_bcd + 8];

if (ii_data < 8)
S LED = Matrix[15 - ii_data][scan_bcd - 8];
else

S LED = Matrix[23 - ii_data][scan_bcd];

if (S_LED % 2 == 1)

RED DigitalWrite(ii data);
S_LED /= 2;
if (S_LED % 2 == 1)

28



GREEN DigitalWrite(ii_data);
S_LED /= 2;
if (S_LED % 2 == 1)

BLUE DigitalWrite(ii_data);

PORTJ |= OXFF;

equal();

for (byte cc = 0; cc < 3; cc++)

{

if (scan_binary_array[cc + 1] == 1)

PORTE |= (scan_pin[cc]);

if (scan_binary_array[0] == @)

PORT] &= ~0x02;

else

PORT] &= ~0x01;

RED_DigitalWrite(byte pin)

if (pin < 8)
{

PORT_A |= (pin);

PORT C |= (pin - 8);
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Weno

BDIGITAL PIN
BIANALOG PIN
COMMUNICATION

I MICROCONTROLLER PIN  [Jlfswo

I INTERNAL

DEFAULT
W TiMeER

ANALOG

INTERRUPT
[JoTHeR

IOREF

2
o+ B
2I<

q

GND

[]
S

BEREEEE 00

TCK JTAG TEST CLOCK DC|
JTAG TEST 00K SeLECTRADCLS
oo oo |

1 STAG DATA INPUT

ONINA¥Y

z
2

(A14
A

I3 R R
EEIEEELE
i

aw 3
o = =41
oo
R
=
"
=s 5
- = 55
GNO = = GND

kedList_dir

setX = 0, setY = 0,

analog pin[3] = {9,

color
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speed = 300;

LinkedList<byte> snakelList = LinkedList<byte>();

snake(byte a, byte b, byte c, byte d, byte e, byte f, byte g, byte

h, byte i);

~snake();

Start Matrix();

joystick();

linkedlist_add();

snake_main(byte first);

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

snake: :1cdPrint_and_endset(byte first, byte kill number, snake
Snake);

apple(snake *all);

cheak_hit_apple();

set_joystick();

setcolor();

againcolor(byte last_color);

byte outputcolor();

reset();

snake: :snake(byte a, byte b, byte c, byte d, byte e, byte f, byte g, by
te h, byte i)




snakelList
snakelList
snakelList
snakelList
snakelist

snakelist

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

analog pin[@] = g;

analog pin[1] = h;

analog pin[2] i;

snake::setcolor()

clear Matrix();

lcd.setCursor(9, 0);

lcd.print("Select color");

lcd.setCursor(0, 1);

lcd.print("Up = + Down = -");

while (
{

)

if (digitalRead(analog_pin[@]) == 1)

{

color = 1;

start = 0;

while ( )

{

if (analogRead(analog pin[2]) > 700)
{
start = 1;

lcd.clear();
if (color > 1)

color = color - 1;

Matrix_display square(color);




lcd.setCursor(9, 0);
lcd.print("color:" + String(color, ));

delay(500);

¥
if (analogRead(analog pin[2]) < 300)

{
3 =1 o o

lcd.clear();
if (color < 7)

color = color + 1;

Matrix_display_square(color);

lcd.setCursor(9, 0);

lcd.print(“color:" + String(color, ));

delay(500);

}
if (digitalRead(analog pin[@]) == © && start)

break;

}

break;

Mega 2560 i £%3;%

move_J = 0, delay time snake = 0, delay time_snakel =
9;
if (again == 0)

StartInterface();




if (play_people == 2)

snake Snake[2] = {snake(8, 8, 8, 9, 8, 10, 67, 68, 69), snake(4
9, 4, 10, 64, 65, 66)};

access = Snake;

if (again == 0)

Snake->setcolor();

(Snake + 1)->setcolor();

Snake->againcolor(Last_snake® color);

(Snake + 1)->againcolor(Last_snakel color);

}

three_two_one();
Snake->apple(access);
Snake->reset();
(Snake + 1)->reset();
Snake->Start Matrix();
(Snake + 1)->Start Matrix();
while (!end)
{
if (millis() - move J > 1)
{
move J = millis();
Snake[@].joystick();
Snake[1].joystick();




if (millis() - delay_time snake > Snake[@].speed)

delay time_snake = millis();

Snake[0@].snake main(0);

if (millis() - delay_ time_snakel > Snake[1].speed)

delay time_snakel = millis();

Snake[1].snake main(1);

}
else if (play_people == 1)

{
snake Snake(8, 8, 8, 9, 8, 10, CTRL[@], CTRL[1], CTRL[2]);

access = &Snake;

if (again

Snake.setcolor();

else

Snake.againcolor(Last_snake® color);

three_two one();
lcd.setCursor(0, 1);

lcd.print("Record = " + String(Read_EEPROM(), ));

Snake.apple(access);

Snake.reset();

Snake.Start Matrix();




while (!end)

if (millis() - move_J > 1)
{
move J = millis();
Snake.joystick();
}

if (millis() - delay_time_snake > Snake.speed)

{

delay time_snake = millis();

Snake.snake_main(9);

}

end_game(access);

snake::snake_main(byte first)

linkedlist add();

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

if (kill number == 5)

Matrix[snakelList.get(1)][snakeList.get(©)] = color;

cheak_hit_apple();

}

else

lcdPrint_and_endset(first, kill number, access);

B SR F Gt (T

snake::joystick()




if (digitalRead(analog_pin[@]) ==
speed = 50;
else

speed 300;

if (analogRead(analog pin[2]) - setY < -300)
dir = xy = 1;

else if (analogRead(analog pin[2]) - setY > 300)
dir = xy = 3;

else if (analogRead(analog pin[1]) - setX < -300)
dir = xy = 2;

else if (analogRead(analog pin[1]) - setX > 300)
dir = xy = 4;

else

xy = dir;

snake::linkedlist_add()

switch (xy)
{

(LinkedList_dir !
LinkedList dir
else
LinkedList_dir
break;
case 2:
if (LinkedList_dir
LinkedList_dir
else
LinkedList_dir
break;
case 3:
if (LinkedList_dir !
LinkedList_dir
else

LinkedList_dir




break;
case 4:
if (LinkedList dir != 2)
LinkedList dir = xy
else
LinkedList_dir = xy
break;
default:
break;
}
switch (xy)
{
case 1:

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

snakelList. snakelList.get(1));
break;

case 2:
snakelList. snakelList.get(1));
snakelList. snakelList.get(1) + 1);

break;
case 3:

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

snakelList. snakelList.get(1));
break;

case 4:
snakelList. snakelList.get(1));
snakelList. snakelList.get(1) - 1);

break;
default:

break;

CHEC L AL ETIE 2

byte snake::kill snake(snake *all, byte first)
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for ( ii = 2; ii < snakelList.size(); ii += 2)

if (snakelList.get(®) == snakelList.get(ii))

{
if (snakelList.get(1l) == snakelist.get(ii + 1))

if (!(snakelList.get(®) >= 0 && snakelList.get(®) < 16 && snakelList.g
et(1l) >= 0 && snakelList.get(1) < 16))

return 0;

if (play_people == 2)

first = !first;

if ((snakeList.get(®) == (all + first)-
>snakelList.get(0)) && (snakelList.get(1l) == (all + first)-
>snakelList.get(1)))

{

return 3;

¥
for ( ii = 2; ii < (all + first)-
>snakelList.size(); ii += 2)
{
if (snakeList.get(©) == (all + first)-
>snakelList.get(ii))
{
if (snakelList.get(1) == (all + first)-
>snakelList.get(ii + 1))
{

return 1;




T TS EEEY N
Matrix_display(byte (*matrix)[16])

if (Matrix_display_color < 8)

for (byte ii = 0; ii < 16; ii++)
{
for (byte jj = ©; jj < 16; jj++)
{
if (*(*(matrix + ii) + jj) != @)

*(*(matrix + ii) + jj) = Matrix display color;

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

snake: :apple(snake *all)

repect;
if (play_people == 1)
{
score += 10;
lcd.setCursor(0, 0);

lcd.print("Score = " + String(score,




repect

apple x = random(16);

apple y = random(16);

for (byte times = @; times < play people; times++)

for ( ii = @; ii < (all + times)-
>snakelList.size(); ii += 2)
{
if ((all + times)-
>snakelList.get(ii) == apple_x && (all + times)-
>snakelList.get(ii + 1) == apple_y)
{
repect = 1;

break;

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

B o~ ?ﬂuf’] EEPROM
Write EEPROM Score()
String Score_string = "";
divide = 999;
for (byte i = 0; i < 4; i++, divide /= 10)
{

if (score > divide)
{
for (byte j = 0; j < i; j++)
Score_string += '0’';

Score_string += String(score,




break;

}
for (byte i = 0; i < 4; i++)

{
EEPROM.write(i, Score_string[i]);

Read_EEPROM()

history = 0;

num = 1000;
for (byte i = 0; i < 4; i++)
{

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

num /= 10;
}

return history;
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Ivan Seidel Arduino LinkedList 9/27 https://github.com/ivanseidel/LinkedList

https://crmne0707.pixnet.net/blog/post/317240238-c%2B%2B-

%E9%A1%9E%ES%88%A5-class-

%E9%AT1%IEYES %88%A5%ET7%89%A%EA%BB %B6%ES%I9%A3%ES%88%97

https://github.com/ivanseidel/LinkedList

https://cms.35q9.tw/coding/arduino-%E9%80%B2%E9%9A%8E-digitalwrite-

%E9%80%IF%E5%BA%A6%E6%IC%EI%EI%BBYX%IE%EE%E5%A2%EF%BC%IF/
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