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Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; text-align: justify;"><div 
class="separator" style="box-sizing: border-box; clear: both; color: #555555; font-family: 
Roboto, Arial, Helvetica, sans-serif; text-align: left;"><b style="box-sizing: 
border-box;">Master:</b></div><div class="separator" style="box-sizing: border-box; clear: 
both; color: #555555; font-family: Roboto, Arial, Helvetica, sans-serif;"><span 
style="box-sizing: border-box;">&nbsp; &nbsp; Pada rangkaian&nbsp;</span>&nbsp;di atas 
merupakan perocbaan Komunikasi UART. Arduino yang diatas&nbsp; bertindak sebagai 
master dalam sebuah sistem yang menggunakan beberapa tombol sebagai input. Setiap 
tombol dihubungkan ke pin digital pada Arduino dan masing-masing tombol memiliki aksi 
yang berbeda saat ditekan. yang mana pada pin DS1 sampai dengan DS4 merukanan 
tombol atau switch PULL DOWN dan DS5 sampai DS8 merupakan switch&nbsp; PULL UP 
Saat program berjalan, Arduino akan terus memeriksa status setiap tombol dengan 



menggunakan fungsi digitalRead(). Jika sebuah tombol ditekan, Arduino akan mengirimkan 
karakter yang sesuai melalui koneksi serial (UART) dengan menggunakan fungsi 
Serial.write(). Karakter yang dikirimkan akan sesuai dengan tombol yang ditekan, dan akan 
dibaca oleh perangkat&nbsp; arduino lain yang terhubung dengan Arduino melalui koneksi 
serial. Dalam simulasi pada Proteus ini ,jika&nbsp; menekan 1<span style="box-sizing: 
border-box; text-align: left; white-space-collapse: preserve;"> switch pull-down dan 4 switch 
pull up akan mengirimkan data ke slave ardunio dan nantinya  mengaktifkan running led, 
dan jika 4 switch pull down dan 1 switch pull UP akan mengiriimkan kondisi ini ke slave 
arduino dan nantinya akan mengaktifkan blinking led</span></div><div style="box-sizing: 
border-box; color: #555555; font-family: Roboto, Arial, Helvetica, sans-serif; text-align: 
left;"><span style="box-sizing: border-box; white-space-collapse: preserve;"><br 
style="box-sizing: border-box;" /></span></div><div class="separator" style="box-sizing: 
border-box; clear: both; color: #555555; font-family: Roboto, Arial, Helvetica, sans-serif; 
text-align: left;"><b style="box-sizing: border-box;">Slave:</b></div><div class="separator" 
style="box-sizing: border-box; clear: both; color: #555555; font-family: Roboto, Arial, 
Helvetica, sans-serif;"><span style="box-sizing: border-box;">&nbsp;&nbsp; 
&nbsp;</span>Pada arduino yang kedua betinda sebagai Slave dimana&nbsp; nantinya 
akan menerima inputan dari Arduino master dan mengeluarkan output berupa LED.<span 
style="box-sizing: border-box;">Prinsip kerja rangkaian&nbsp; di atas adalah untuk 
mengontrol LED-LED yang terhubung ke pin Arduino berdasarkan status tombol-tombol 
yang terhubung ke pin digital lainnya. Pada setup(), pin-pin yang terhubung ke 
tombol-tombol diatur sebagai input dengan resistansi pull-up atau pull-down sesuai dengan 
kondisi. Pada loop(), program akan terus memeriksa status tombol-tombol tersebut. Jika 
kondisi tertentu terpenuhi, seperti empat tombol dalam kondisi pull-down atau tidak ada 
tombol dalam kondisi pull-up yang ditekan, maka program akan menjalankan aksi tertentu. 
Misalnya, untuk kondisi pull-down empat tombol, program akan menyalakan LED secara 
berurutan (running LED), sementara untuk kondisi ketika tidak ada tombol pull-down atau 
pull-up yang ditekan, program akan membuat LED-LED tertentu berkedip (blinking LED). 
Jika tidak ada kondisi yang terpenuhi, maka semua LED akan dimatikan. Dengan demikian, 
prinsip kerja rangkaian&nbsp; tersebut adalah memantau status tombol-tombol dan 
mengatur tindakan yang sesuai terhadap LED-LED yang terhubung.</span></div><div 
class="separator" style="box-sizing: border-box; clear: both; color: #555555; font-family: 
Roboto, Arial, Helvetica, sans-serif;"><span style="box-sizing: border-box;"><br 
/></span></div></div><div style="color: #222222; font-family: Georgia, Utopia, 
&quot;Palatino Linotype&quot;, Palatino, serif; font-size: 15.4px;"><span style="font-family: 
inherit;"><span style="font-weight: bold;"><span style="color: #38761d;">4. 
FlowChart</span>&nbsp;<span style="color: #741b47;"><a name="prinsip"></a></span><a 
href="https://septinam211002.blogspot.com/2024/03/tp-1-modul-1.html#home" style="color: 
#741b47; text-decoration-line: none;">[Kembali]</a></span></span></div><div style="color: 
#222222; font-family: Georgia, Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; 
font-size: 15.4px;"><span style="font-family: inherit;"><br /></span></div><div style="color: 
#222222; font-family: Georgia, Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; 
font-size: 15.4px;"><span style="font-family: inherit;"><b>a. Listing 
Program&nbsp;</b></span></div><div style="color: #222222; font-family: Georgia, Utopia, 
&quot;Palatino Linotype&quot;, Palatino, serif; font-size: 15.4px;"><span style="font-family: 
inherit;"><b><br /></b></span></div><div style="color: #222222; font-family: Georgia, 
Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; font-size: 15.4px;"><span 
style="font-family: inherit;"><b>Master</b></span></div><div style="color: #222222; 



font-family: Georgia, Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; font-size: 
15.4px;"><span style="font-family: inherit;"><div style="background-color: #1f272a; color: 
#dae3e3; font-family: Consolas, &quot;Courier New&quot;, monospace; font-size: 14px; 
line-height: 19px; white-space: pre;"><div><div style="line-height: 19px;"><div><div 
style="line-height: 19px;"><br /><div><span style="color: #7f8c8d;">//Master 
Arduino</span></div><div><span style="color: #c586c0;">#include</span><span 
style="color: #7fcbcd;">&lt;SPI.h&gt;</span> <span style="color: #7f8c8d;">//Library for 
SPI</span></div><div><span style="color: #0ca1a6;">int</span> dip[] = {<span style="color: 
#7fcbcd;">2</span>,<span style="color: #7fcbcd;">3</span>,<span style="color: 
#7fcbcd;">4</span>,<span style="color: #7fcbcd;">5</span>,<span style="color: 
#7fcbcd;">6</span>,<span style="color: #7fcbcd;">7</span>,<span style="color: 
#7fcbcd;">8</span>,<span style="color: #7fcbcd;">9</span>};</div><div><span 
style="color: #0ca1a6;">int</span> dipvalue[] = {};</div><div><span style="color: 
#0ca1a6;">void</span> <span style="color: #f39c12;">setup</span> (){</div><div><span 
style="color: #f39c12;">Serial</span>.<span style="color: #f39c12;">begin</span>(<span 
style="color: #7fcbcd;">9600</span>);<span style="color: #7f8c8d;"> //Starts Serial 
Communication at Baud Rate 115200</span></div><div><span style="color: 
#c586c0;">for</span>(<span style="color: #0ca1a6;">int</span> i = <span style="color: 
#7fcbcd;">0</span>; i &lt; <span style="color: #7fcbcd;">8</span>; i++){</div><div><span 
style="color: #f39c12;">pinMode</span>(<span style="color: #f39c12;">dip</span>[i], 
INPUT_PULLUP);</div><div>}</div><div><span style="color: #f39c12;">SPI</span>.<span 
style="color: #f39c12;">begin</span>();<span style="color: #7f8c8d;"> //Begins the SPI 
commnuication</span></div><div><span style="color: #f39c12;">SPI</span>.<span 
style="color: #f39c12;">setClockDivider</span>(SPI_CLOCK_DIV8);<span style="color: 
#7f8c8d;"> //Sets clock for SPI communication at 8 (16/8=2Mhz)</span></div><div><span 
style="color: #f39c12;">digitalWrite</span>(SS,HIGH);<span style="color: #7f8c8d;"> // 
Setting SlaveSelect as HIGH (So master doesnt connnect with 
slave)</span></div><div>}</div><br /><div><span style="color: #0ca1a6;">void</span> 
<span style="color: #f39c12;">loop</span>(<span style="color: #0ca1a6;">void</span>) 
{</div><div>&nbsp; byte Mastersend;</div><div>&nbsp; <span style="color: 
#0ca1a6;">int</span> x = <span style="color: #7fcbcd;">1</span>;</div><div>&nbsp; <span 
style="color: #0ca1a6;">int</span> activeSwitches = <span style="color: 
#7fcbcd;">0</span>;<span style="color: #7f8c8d;"> // variabel untuk menghitung jumlah 
saklar yang aktif</span></div><br /><div><span style="color: #7f8c8d;">&nbsp; // Membaca 
status saklar dan menghitung berapa yang aktif</span></div><div>&nbsp; <span 
style="color: #c586c0;">for</span> (<span style="color: #0ca1a6;">int</span> i = <span 
style="color: #7fcbcd;">0</span>; i &lt; <span style="color: #7fcbcd;">8</span>; i++) 
{</div><div>&nbsp; &nbsp; <span style="color: #f39c12;">dipvalue</span>[i] = <span 
style="color: #f39c12;">digitalRead</span>(<span style="color: 
#f39c12;">dip</span>[i]);</div><div>&nbsp; &nbsp; <span style="color: #c586c0;">if</span> 
(<span style="color: #f39c12;">dipvalue</span>[i] == LOW) {</div><div>&nbsp; &nbsp; 
&nbsp; x = <span style="color: #f39c12;">dip</span>[i];</div><div>&nbsp; &nbsp; &nbsp; 
activeSwitches++;</div><div>&nbsp; &nbsp; }</div><div>&nbsp; }</div><br /><div>&nbsp; 
<span style="color: #c586c0;">if</span> (activeSwitches == <span style="color: 
#7fcbcd;">2</span>) {</div><div>&nbsp; &nbsp; &nbsp; <span style="color: 
#f39c12;">digitalWrite</span>(SS, LOW);</div><div>&nbsp; &nbsp; &nbsp; Mastersend = 
<span style="color: #7fcbcd;">2</span>;</div><div>&nbsp; &nbsp; &nbsp; <span 
style="color: #f39c12;">Serial</span>.<span style="color: 



#f39c12;">println</span>(Mastersend);</div><div>&nbsp; &nbsp; &nbsp; <span 
style="color: #f39c12;">SPI</span>.<span style="color: 
#f39c12;">transfer</span>(Mastersend);</div><div>&nbsp; &nbsp; &nbsp; <span 
style="color: #f39c12;">delay</span>(<span style="color: 
#7fcbcd;">100</span>);</div><div>&nbsp; &nbsp; }</div><div>}</div><br 
/></div></div></div></div></div></span></div><div style="color: #222222; font-family: 
Georgia, Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; font-size: 15.4px;"><br 
/></div><div style="color: #222222; font-family: Georgia, Utopia, &quot;Palatino 
Linotype&quot;, Palatino, serif; font-size: 15.4px;"><b>Slave</b></div><div style="color: 
#222222; font-family: Georgia, Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; 
font-size: 15.4px;"><div style="background-color: #1f272a; color: #dae3e3; font-family: 
Consolas, &quot;Courier New&quot;, monospace; font-size: 14px; line-height: 19px; 
white-space: pre;"><div><span style="color: #c586c0;">#include</span> <span style="color: 
#7fcbcd;">&lt;SPI.h&gt;</span></div><br /><div><span style="color: 
#0ca1a6;">const</span> <span style="color: #0ca1a6;">int</span> segmentPins[] = {<span 
style="color: #7fcbcd;">9</span>, <span style="color: #7fcbcd;">8</span>, <span 
style="color: #7fcbcd;">7</span>, <span style="color: #7fcbcd;">6</span>, <span 
style="color: #7fcbcd;">5</span>, <span style="color: #7fcbcd;">4</span>, <span 
style="color: #7fcbcd;">3</span>, <span style="color: #7fcbcd;">2</span>, <span 
style="color: #7fcbcd;">1</span>, <span style="color: 
#7fcbcd;">0</span>};</div><div><span style="color: #0ca1a6;">volatile</span> boolean 
received = <span style="color: #7fcbcd;">false</span>;</div><div><span style="color: 
#0ca1a6;">volatile</span> byte Slavereceived;</div><div><span style="color: 
#0ca1a6;">int</span> index;</div><div><span style="color: #0ca1a6;">int</span> dg1 = 
A0;</div><div><span style="color: #0ca1a6;">int</span> dg2 = A1;</div><br /><div><span 
style="color: #0ca1a6;">void</span> <span style="color: 
#f39c12;">displayCharacter</span>(<span style="color: #0ca1a6;">int</span> ch) 
{</div><div>&nbsp; byte <span style="color: #f39c12;">patterns</span>[<span style="color: 
#7fcbcd;">10</span>][<span style="color: #7fcbcd;">7</span>] = {</div><div>&nbsp; 
&nbsp; {<span style="color: #7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, 
<span style="color: #7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span 
style="color: #7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span 
style="color: #7fcbcd;">1</span>},<span style="color: #7f8c8d;"> // 
0</span></div><div>&nbsp; &nbsp; {<span style="color: #7fcbcd;">1</span>, <span 
style="color: #7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span 
style="color: #7fcbcd;">1</span>, <span style="color: #7fcbcd;">1</span>, <span 
style="color: #7fcbcd;">1</span>, <span style="color: #7fcbcd;">1</span>},<span 
style="color: #7f8c8d;"> // 1</span></div><div>&nbsp; &nbsp; {<span style="color: 
#7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span style="color: 
#7fcbcd;">1</span>, <span style="color: #7fcbcd;">0</span>, <span style="color: 
#7fcbcd;">0</span>, <span style="color: #7fcbcd;">1</span>, <span style="color: 
#7fcbcd;">0</span>},<span style="color: #7f8c8d;"> // 2</span></div><div>&nbsp; &nbsp; 
{<span style="color: #7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span 
style="color: #7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span 
style="color: #7fcbcd;">1</span>, <span style="color: #7fcbcd;">1</span>, <span 
style="color: #7fcbcd;">0</span>},<span style="color: #7f8c8d;"> // 
3</span></div><div>&nbsp; &nbsp; {<span style="color: #7fcbcd;">1</span>, <span 
style="color: #7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span 



style="color: #7fcbcd;">1</span>, <span style="color: #7fcbcd;">1</span>, <span 
style="color: #7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>},<span 
style="color: #7f8c8d;"> // 4</span></div><div>&nbsp; &nbsp; {<span style="color: 
#7fcbcd;">0</span>, <span style="color: #7fcbcd;">1</span>, <span style="color: 
#7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span style="color: 
#7fcbcd;">1</span>, <span style="color: #7fcbcd;">0</span>, <span style="color: 
#7fcbcd;">0</span>},<span style="color: #7f8c8d;"> // 5</span></div><div>&nbsp; &nbsp; 
{<span style="color: #7fcbcd;">0</span>, <span style="color: #7fcbcd;">1</span>, <span 
style="color: #7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span 
style="color: #7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span 
style="color: #7fcbcd;">0</span>},<span style="color: #7f8c8d;"> // 
6</span></div><div>&nbsp; &nbsp; {<span style="color: #7fcbcd;">0</span>, <span 
style="color: #7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span 
style="color: #7fcbcd;">1</span>, <span style="color: #7fcbcd;">1</span>, <span 
style="color: #7fcbcd;">1</span>, <span style="color: #7fcbcd;">1</span>},<span 
style="color: #7f8c8d;"> // 7</span></div><div>&nbsp; &nbsp; {<span style="color: 
#7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span style="color: 
#7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span style="color: 
#7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span style="color: 
#7fcbcd;">0</span>},<span style="color: #7f8c8d;"> // 8</span></div><div>&nbsp; &nbsp; 
{<span style="color: #7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span 
style="color: #7fcbcd;">0</span>, <span style="color: #7fcbcd;">0</span>, <span 
style="color: #7fcbcd;">1</span>, <span style="color: #7fcbcd;">0</span>, <span 
style="color: #7fcbcd;">0</span>}<span style="color: #7f8c8d;"> &nbsp;// 
9</span></div><div>&nbsp; };</div><br /><div>&nbsp; <span style="color: 
#c586c0;">if</span> ((ch &gt;= <span style="color: #7fcbcd;">0</span> &amp;&amp; ch 
&lt;= <span style="color: #7fcbcd;">9</span>)) {</div><div><span style="color: 
#7f8c8d;">&nbsp; &nbsp; // Get the digit index (0-9) from the 
character</span></div><div>&nbsp; &nbsp; <span style="color: #0ca1a6;">int</span> index 
= ch;</div><div><span style="color: #7f8c8d;">&nbsp; &nbsp; // Write the pattern to the 
segment pins</span></div><div>&nbsp; &nbsp; <span style="color: #c586c0;">for</span> 
(<span style="color: #0ca1a6;">int</span> i = <span style="color: #7fcbcd;">0</span>; i &lt; 
<span style="color: #7fcbcd;">7</span>; i++) {</div><div>&nbsp; &nbsp; &nbsp; <span 
style="color: #f39c12;">digitalWrite</span>(<span style="color: 
#f39c12;">segmentPins</span>[i], <span style="color: 
#f39c12;">patterns</span>[index][i]);</div><div>&nbsp; &nbsp; }</div><div>&nbsp; 
}</div><div>}</div><br /><div><span style="color: #0ca1a6;">void</span> <span 
style="color: #f39c12;">setup</span>() {</div><div>&nbsp; <span style="color: 
#f39c12;">Serial</span>.<span style="color: #f39c12;">begin</span>(<span style="color: 
#7fcbcd;">9600</span>);</div><div>&nbsp; <span style="color: #c586c0;">for</span> 
(<span style="color: #0ca1a6;">int</span> i = <span style="color: #7fcbcd;">0</span>; i &lt; 
<span style="color: #7fcbcd;">8</span>; i++) {</div><div>&nbsp; &nbsp; <span style="color: 
#f39c12;">pinMode</span>(<span style="color: #f39c12;">segmentPins</span>[i], 
OUTPUT);</div><div>&nbsp; }</div><div>&nbsp; <span style="color: 
#f39c12;">pinMode</span>(dg1, OUTPUT);</div><div>&nbsp; <span style="color: 
#f39c12;">pinMode</span>(dg2, OUTPUT);</div><div>&nbsp; SPCR |= <span style="color: 
#f39c12;">_BV</span>(SPE);<span style="color: #7f8c8d;"> // Turn on SPI in Slave 
Mode</span></div><div>&nbsp; <span style="color: #f39c12;">SPI</span>.<span 



style="color: #f39c12;">attachInterrupt</span>();<span style="color: #7f8c8d;"> // Interrupt 
ON is set for SPI communication</span></div><div>}</div><br /><div><span style="color: 
#f39c12;">ISR</span> (SPI_STC_vect) {<span style="color: #7f8c8d;"> // Interrupt routine 
function</span></div><div>&nbsp; Slavereceived = SPDR;<span style="color: #7f8c8d;"> // 
Value received from master is stored in variable Slavereceived</span></div><div>&nbsp; 
received = <span style="color: #7fcbcd;">true</span>;<span style="color: #7f8c8d;"> // Sets 
received as True</span></div><div>}</div><br /><div><span style="color: 
#0ca1a6;">void</span> <span style="color: #f39c12;">loop</span>() {</div><div>&nbsp; 
<span style="color: #c586c0;">if</span> (received) {<span style="color: #7f8c8d;"> // Logic 
to SET LED ON OR OFF depending upon the value received from 
master</span></div><div>&nbsp; &nbsp; <span style="color: 
#f39c12;">Serial</span>.<span style="color: 
#f39c12;">println</span>(Slavereceived);</div><div>&nbsp; &nbsp; <span style="color: 
#c586c0;">if</span> (Slavereceived == <span style="color: #7fcbcd;">2</span>) 
{</div><div>&nbsp; &nbsp; &nbsp; <span style="color: #c586c0;">for</span>(<span 
style="color: #0ca1a6;">int</span> i=<span style="color: #7fcbcd;">0</span>;i&lt;=<span 
style="color: #7fcbcd;">9</span>;i++){</div><div>&nbsp; &nbsp; &nbsp; &nbsp; <span 
style="color: #c586c0;">if</span>(i % <span style="color: #7fcbcd;">2</span> == <span 
style="color: #7fcbcd;">0</span> ){</div><div>&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; <span 
style="color: #f39c12;">digitalWrite</span>(dg1,HIGH);</div><div>&nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; <span style="color: 
#f39c12;">digitalWrite</span>(dg2,LOW);</div><div>&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
<span style="color: #f39c12;">displayCharacter</span>(i);</div><div>&nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; <span style="color: #f39c12;">delay</span> (<span style="color: 
#7fcbcd;">100</span>);</div><div>&nbsp; &nbsp; &nbsp; &nbsp; }</div><div>&nbsp; 
&nbsp; &nbsp; &nbsp; <span style="color: #c586c0;">else</span>{</div><div>&nbsp; 
&nbsp; &nbsp; &nbsp; &nbsp; <span style="color: #f39c12;">digitalWrite</span>(dg1, 
LOW);</div><div>&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; <span style="color: 
#f39c12;">digitalWrite</span>(dg2, HIGH);</div><div>&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
<span style="color: #f39c12;">displayCharacter</span>(i);</div><div>&nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; <span style="color: #f39c12;">delay</span> (<span style="color: 
#7fcbcd;">100</span>);</div><div>&nbsp; &nbsp; &nbsp; &nbsp; }</div><div>&nbsp; 
&nbsp; &nbsp; }</div><div>&nbsp; &nbsp; }</div><div>&nbsp; &nbsp; received = <span 
style="color: #7fcbcd;">false</span>;<span style="color: #7f8c8d;"> // Reset received 
flag</span></div><div>&nbsp; }</div><div>}</div><br /></div></div><div style="color: 
#222222; font-family: Georgia, Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; 
font-size: 15.4px;"><br /></div><div style="color: #222222; font-family: Georgia, Utopia, 
&quot;Palatino Linotype&quot;, Palatino, serif; font-size: 15.4px;"><span style="font-family: 
inherit; font-weight: bold;">b. Flowchart</span></div><div style="color: #222222; font-family: 
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