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style="font-family: &quot;times&quot; , &quot;times new roman&quot; , serif; font-size: 

small;"><b>3. Rangkaian Simulasi dan Prinsip Kerja </b> 

<a name="Rangkaian"></a> 

<a href="#home">[Kembali]</a></span></span></div><div><span style="font-family: 

&quot;times&quot; , &quot;times new roman&quot; , serif;"><br /></span></div><div><div 

class="separator" style="clear: both; text-align: center;"><div style="text-align: justify;"><div><span 

style="font-family: times, times new roman, serif;"><b>Gambar 

rangkaian</b></span></div><div><span style="font-family: &quot;times&quot; , &quot;times new 

roman&quot; , serif;"><br /></span></div><div><div class="separator" style="clear: both; text-align: 

center;"><div class="separator" style="clear: both;"><br /></div><br /><div class="separator" 

style="clear: both;"><div class="separator" style="clear: both; text-align: center;"><br /></div><br 

/><div class="separator" style="clear: both; text-align: center;"><br /></div><br /><br /></div><div 

class="separator" style="clear: both; text-align: center;"><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEg5str-JCngg5Oh7ikPmRRQSusf

VYZyW5c1EZrAFi0vAoWia3Sjf4uvoX1Ce5ZKxEsnZyQ00GslqFhd4n8P4OJt68IXrBlUJ53_6P1EHibAM-bF

hPrBVUvS1Qk8lVBj9-c9zR7pNNcYmoqL2rSouJ_cPdLZ8aI6LUGT-EYIvyECh_1yx97Zeqo5JP4jK18/s4080/

IMG_20240507_091611.jpg" imageanchor="1" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="4080" data-original-width="3072" height="320" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEg5str-JCngg5Oh7ikPmRRQSusfV

YZyW5c1EZrAFi0vAoWia3Sjf4uvoX1Ce5ZKxEsnZyQ00GslqFhd4n8P4OJt68IXrBlUJ53_6P1EHibAM-bFh

PrBVUvS1Qk8lVBj9-c9zR7pNNcYmoqL2rSouJ_cPdLZ8aI6LUGT-EYIvyECh_1yx97Zeqo5JP4jK18/s320/IM

G_20240507_091611.jpg" width="241" /></a></div><br /><div style="text-align: justify;"><div 

style="text-align: left;"><br /></div><div style="text-align: center;"><span style="font-family: 

&quot;times&quot; , &quot;times new roman&quot; , serif;"><div class="separator" style="clear: 

both;"><br /></div></span></div></div></div></div></div><br /></div></div><div><span 

style="font-family: &quot;times&quot; , &quot;times new roman&quot; , serif;"><b><br 

/></b></span></div><div><span style="font-family: &quot;times&quot; , &quot;times new 

roman&quot; , serif;"><b>Prinsip Kerja :</b></span></div><div><br /></div><div><div><span 

style="background-color: white; font-family: times; text-align: justify;">Pada percobaan ini, kita 

menggunakan 2 buah arduino. Arduino pertama berperan sebagai master, sedangkan arduino kedua 

berperan sebagai slave. Untuk inputan dip switch terhubung dengan arduino (master). Sedangkan 

output seven segment terhubung dengan arduino (slave).&nbsp;</span><span style="font-family: 

times;">&nbsp;Ketika Arduino Master menerima data input dari DIP switch, data tersebut akan 

dikirimkan menggunakan Arduino Uno yang bertindak sebagai Slave. Jika terdapat DIP switch yang 

aktif, seven segment akan menampilkan angka yang sesuai dengan data yang diterima.</span><span 

style="background-color: white; font-family: times; text-align: justify;">&nbsp;.Untuk percobaan ini, 

ketika dip switch terbesar aktif, maka seven segment akan menampilkan angka tersebut ditambah 



dengan satu. Misalnya,</span></div></div><div style="text-align: justify;"><span style="font-family: 

times;"><span style="background-color: white;">Jika tidak ada dip switch yang aktif, maka seven 

segment menampilkan angka 1.</span></span></div><div style="text-align: justify;"><span 

style="background-color: white; font-family: times;">Jika satu dip switch yang aktif, maka seven 

segment menampilkan angka 2.</span></div><div style="text-align: justify;"><span 

style="background-color: white; font-family: times;">Jika dua buah dip switch yang aktif, maka seven 

segment menampilkan angka 3.</span></div><div style="text-align: justify;"><span 

style="background-color: white; font-family: times;">Dan seterusnya.</span></div><div><span 

style="background-color: white; font-family: times; text-align: justify;"><br /></span></div><div> 

<span style="font-family: &quot;times&quot; , &quot;times new roman&quot; , serif;"><span 

style="font-family: &quot;times&quot; , &quot;times new roman&quot; , serif; font-size: 

small;"><b>4. Flowchart dan Listing Program </b> 

<a name="Flowchart"></a> 

<a href="#home">[Kembali]</a></span></span></div><p style="text-align: left;"><b 

style="font-family: times, &quot;times new roman&quot;, serif;">Flowchart :</b></p><div><span 

style="font-family: &quot;times&quot; , &quot;times new roman&quot; , serif;"><p 

style="font-family: &quot;Times New Roman&quot;;"><span style="font-family: times, times new 

roman, serif;"></span></p><div class="separator" style="clear: both; text-align: 

center;">MASTER</div><div class="separator" style="clear: both; text-align: center;"><br 

/></div><div class="separator" style="clear: both; text-align: center;"><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhnKfCdP9Axkwas6RWP6xjy37

WaT0pHeMOo_k1P5gCWwsXGHJ855GTUb8YcxDxG6TX81Ooy3AauJFnvw8c82jwq1yuoCa87Atn1NGO

wB2JhzL0sEykWO7-OvRG_0Ftpc0VncGPZl12jiVB0Q5Ht5CcskYOvuH-ElffToebZ1zNxWDQWJgwlRGhJ30

U7G5o/s320/Screenshot%202024-05-02%20222951.png" style="margin-left: 1em; margin-right: 

1em;"><img border="0" data-original-height="320" data-original-width="240" height="320" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhnKfCdP9Axkwas6RWP6xjy37

WaT0pHeMOo_k1P5gCWwsXGHJ855GTUb8YcxDxG6TX81Ooy3AauJFnvw8c82jwq1yuoCa87Atn1NGO

wB2JhzL0sEykWO7-OvRG_0Ftpc0VncGPZl12jiVB0Q5Ht5CcskYOvuH-ElffToebZ1zNxWDQWJgwlRGhJ30

U7G5o/s1600/Screenshot%202024-05-02%20222951.png" width="240" /></a></div><div 

class="separator" style="clear: both; text-align: center;"><br /></div><div class="separator" 

style="clear: both; text-align: center;">SLAVE</div><div class="separator" style="clear: both; 

text-align: center;"><br /></div><div class="separator" style="clear: both; text-align: center;"><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEiXBw0zpy73_2LmG_9jkvZbaJX

GiaA8yaq7G36qcmadgcasYK7-BqK3EHYon1MLKEnr_D3cenhTB66BwKd__3pj56gD7SysrpCZF8LPZfA4s

qn0jIBifK0emBg_A0pimPPPRB2G3OBKXKFTg7BNKCur3YdR0_Y7eHIsyLt0UbCTlx1T-un032Sa933PhTI/s

320/Screenshot%202024-05-02%20223013.png" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="234" data-original-width="320" height="234" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEiXBw0zpy73_2LmG_9jkvZbaJXG

iaA8yaq7G36qcmadgcasYK7-BqK3EHYon1MLKEnr_D3cenhTB66BwKd__3pj56gD7SysrpCZF8LPZfA4sq

n0jIBifK0emBg_A0pimPPPRB2G3OBKXKFTg7BNKCur3YdR0_Y7eHIsyLt0UbCTlx1T-un032Sa933PhTI/s1

600/Screenshot%202024-05-02%20223013.png" width="320" /></a></div><br /><div 

class="separator" style="clear: both; text-align: center;"><br /></div><br /><div class="separator" 

style="clear: both; text-align: center;"><br /></div><br /><div class="separator" style="clear: both; 

font-family: &quot;Times New Roman&quot;; text-align: center;"><br /></div><span 

style="font-family: times, times new roman, serif;"><b>Listing Program 

:</b></span></span></div><div><br /></div><div>MASTER</div><div><br /></div><div><div 



style="background-color: white; outline: 0px; transition: all 0.3s ease 0s;"><div style="outline: 0px; 

transition: all 0.3s ease 0s;"><span style="font-family: times, times new roman, serif;">//Master 

Arduino</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span style="font-family: 

times, times new roman, serif;">#include&lt;SPI.h&gt; //Library for SPI</span></div><div 

style="outline: 0px; transition: all 0.3s ease 0s;"><span style="font-family: times, times new roman, 

serif;">int dip[] = {2,3,4,5,6,7,8,9};</span></div><div style="outline: 0px; transition: all 0.3s ease 

0s;"><span style="font-family: times, times new roman, serif;">int dipvalue[] = {};</span></div><div 

style="outline: 0px; transition: all 0.3s ease 0s;"><span style="font-family: times, times new roman, 

serif;">void setup (){</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span 

style="font-family: times, times new roman, serif;">Serial.begin(9600); //Starts Serial Communication 

at Baud Rate 115200</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span 

style="font-family: times, times new roman, serif;">for(int i = 0; i &lt; 8; i++){</span></div><div 

style="outline: 0px; transition: all 0.3s ease 0s;"><span style="font-family: times, times new roman, 

serif;">pinMode(dip[i], INPUT_PULLUP);</span></div><div style="outline: 0px; transition: all 0.3s 

ease 0s;"><span style="font-family: times, times new roman, serif;">}</span></div><div 

style="outline: 0px; transition: all 0.3s ease 0s;"><span style="font-family: times, times new roman, 

serif;">SPI.begin(); //Begins the SPI commnuication</span></div><div style="outline: 0px; transition: 

all 0.3s ease 0s;"><span style="font-family: times, times new roman, 

serif;">SPI.setClockDivider(SPI_CLOCK_DIV8); //Sets clock for SPI communication at 8 

(16/8=2Mhz)</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span 

style="font-family: times, times new roman, serif;">digitalWrite(SS,HIGH); // Setting SlaveSelect as 

HIGH (So master doesnt connnect with slave)</span></div><div style="outline: 0px; transition: all 

0.3s ease 0s;"><span style="font-family: times, times new roman, serif;">}</span></div><div 

style="outline: 0px; transition: all 0.3s ease 0s;"><span style="font-family: times, times new roman, 

serif;">void loop(void){</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span 

style="font-family: times, times new roman, serif;">byte Mastersend;</span></div><div 

style="outline: 0px; transition: all 0.3s ease 0s;"><span style="font-family: times, times new roman, 

serif;">int x = 1;</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span 

style="font-family: times, times new roman, serif;">for(int i = 0; i &lt; 8; i++){</span></div><div 

style="outline: 0px; transition: all 0.3s ease 0s;"><span style="font-family: times, times new roman, 

serif;">dipvalue[i] = digitalRead(dip[i]);</span></div><div style="outline: 0px; transition: all 0.3s ease 

0s;"><span style="font-family: times, times new roman, serif;">if(dipvalue[i] == 

LOW){</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span style="font-family: 

times, times new roman, serif;">x = dip[i];</span></div><div style="outline: 0px; transition: all 0.3s 

ease 0s;"><span style="font-family: times, times new roman, serif;">}</span></div><div 

style="outline: 0px; transition: all 0.3s ease 0s;"><span style="font-family: times, times new roman, 

serif;">}</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span style="font-family: 

times, times new roman, serif;">digitalWrite(SS, LOW); //Starts communication with Slave connected 

to master</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span 

style="font-family: times, times new roman, serif;">Mastersend = x;</span></div><div 

style="outline: 0px; transition: all 0.3s ease 0s;"><span style="font-family: times, times new roman, 

serif;">Serial.println(Mastersend);</span></div><div style="outline: 0px; transition: all 0.3s ease 

0s;"><span style="font-family: times, times new roman, serif;">SPI.transfer(Mastersend); //Send the 

mastersend value to slave also receives value from slave</span></div><div style="outline: 0px; 

transition: all 0.3s ease 0s;"><span style="font-family: times, times new roman, 

serif;">delay(1000);</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span 

style="font-family: times, times new roman, serif;">}</span></div><div style="color: #5e5e5e; 

font-family: times, &quot;times new roman&quot;, serif; font-size: 15px; outline: 0px; transition: all 



0.3s ease 0s;"><br /></div></div><div style="background-color: white; outline: 0px; transition: all 

0.3s ease 0s;"><div style="color: #5e5e5e; font-family: times, &quot;times new roman&quot;, serif; 

font-size: 15px; outline: 0px; transition: all 0.3s ease 0s;"><br /></div><div style="color: #5e5e5e; 

font-family: times, &quot;times new roman&quot;, serif; font-size: 15px; outline: 0px; transition: all 

0.3s ease 0s;"><br /></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: 

black; font-family: times; font-size: small;">SLAVE</span></div><div style="outline: 0px; transition: 

all 0.3s ease 0s;"><span style="color: black; font-family: times; font-size: small;"><br 

/></span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><div style="outline: 0px; 

transition: all 0.3s ease 0s;"><div style="outline: 0px; transition: all 0.3s ease 0s;"><div 

style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; 

font-size: small;">//Slave Arduino:</span></div><div style="outline: 0px; transition: all 0.3s ease 

0s;"><span style="color: black; font-family: times; font-size: 

small;">#include&lt;SPI.h&gt;</span></div><div style="outline: 0px; transition: all 0.3s ease 

0s;"><span style="color: black; font-family: times; font-size: small;">const int segmentPins[] = {9, 8, 7, 

6, 5, 4, 3, 2};</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: 

black; font-family: times; font-size: small;">volatile boolean received = false;</span></div><div 

style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; 

font-size: small;">volatile byte Slavereceived;</span></div><div style="outline: 0px; transition: all 

0.3s ease 0s;"><span style="color: black; font-family: times; font-size: small;">int 

index;</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: black; 

font-family: times; font-size: small;">void setup(){</span></div><div style="outline: 0px; transition: 

all 0.3s ease 0s;"><span style="color: black; font-family: times; font-size: 

small;">Serial.begin(9600);</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span 

style="color: black; font-family: times; font-size: small;">for (int i = 0; i &lt; 8; i++) {</span></div><div 

style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; 

font-size: small;">pinMode(segmentPins[i], OUTPUT);</span></div><div style="outline: 0px; 

transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; font-size: 

small;">}</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: 

black; font-family: times; font-size: small;">SPCR |= _BV(SPE); //Turn on SPI in Slave 

Mode</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: black; 

font-family: times; font-size: small;">SPI.attachInterrupt(); //Interuupt ON is set for SPI 

commnucation</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span 

style="color: black; font-family: times; font-size: small;">}</span></div><div style="outline: 0px; 

transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; font-size: small;">ISR 

(SPI_STC_vect){ //Inerrrput routine function</span></div><div style="outline: 0px; transition: all 0.3s 

ease 0s;"><span style="color: black; font-family: times; font-size: small;">Slavereceived = SPDR; // 

Value received from master if store in variable slavereceived</span></div><div style="outline: 0px; 

transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; font-size: small;">received 

= true; //Sets received as True</span></div><div style="outline: 0px; transition: all 0.3s ease 

0s;"><span style="color: black; font-family: times; font-size: small;">}</span></div><div 

style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; 

font-size: small;">void loop(){</span></div><div style="outline: 0px; transition: all 0.3s ease 

0s;"><span style="color: black; font-family: times; font-size: 

small;">Serial.println(Slavereceived);</span></div><div style="outline: 0px; transition: all 0.3s ease 

0s;"><span style="color: black; font-family: times; font-size: small;">if(received){//Logic to SET LED 

ON OR OFF depending upon the value recerived from master</span></div><div style="outline: 0px; 

transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; font-size: 

small;">displayCharacter(Slavereceived);</span></div><div style="outline: 0px; transition: all 0.3s 



ease 0s;"><span style="color: black; font-family: times; font-size: 

small;">delay(1000);</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span 

style="color: black; font-family: times; font-size: small;">}</span></div><div style="outline: 0px; 

transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; font-size: 

small;">}</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: 

black; font-family: times; font-size: small;">void displayCharacter(int ch) {</span></div><div 

style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; 

font-size: small;">byte patterns[10][7] = {</span></div><div style="outline: 0px; transition: all 0.3s 

ease 0s;"><span style="color: black; font-family: times; font-size: small;">{0, 0, 0, 0, 0, 0, 1}, // 

0</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: black; 

font-family: times; font-size: small;">{1, 0, 0, 1, 1, 1, 1}, // 1</span></div><div style="outline: 0px; 

transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; font-size: small;">{0, 0, 1, 

0, 0, 1, 0}, // 2</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: 

black; font-family: times; font-size: small;">{0, 0, 0, 0, 1, 1, 0}, // 3</span></div><div style="outline: 

0px; transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; font-size: small;">{1, 0, 

0, 1, 1, 0, 0}, // 4</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span 

style="color: black; font-family: times; font-size: small;">{0, 1, 0, 0, 1, 0, 0}, // 5</span></div><div 

style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; 

font-size: small;">{0, 1, 0, 0, 0, 0, 0}, // 6</span></div><div style="outline: 0px; transition: all 0.3s 

ease 0s;"><span style="color: black; font-family: times; font-size: small;">{0, 0, 0, 1, 1, 1, 1}, // 

7</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: black; 

font-family: times; font-size: small;">{0, 0, 0, 0, 0, 0, 0}, // 8</span></div><div style="outline: 0px; 

transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; font-size: small;">{0, 0, 0, 

0, 1, 0, 0} // 9</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: 

black; font-family: times; font-size: small;">};</span></div><div style="outline: 0px; transition: all 

0.3s ease 0s;"><span style="color: black; font-family: times; font-size: small;">if ((ch &gt;= 0 

&amp;&amp; ch &lt;= 9)) {</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span 

style="color: black; font-family: times; font-size: small;">// Get the digit index (0-9) from the 

character</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: 

black; font-family: times; font-size: small;">int index = ch;</span></div><div style="outline: 0px; 

transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; font-size: small;">// Write 

the pattern to the segment pins</span></div><div style="outline: 0px; transition: all 0.3s ease 

0s;"><span style="color: black; font-family: times; font-size: small;">for (int i = 0; i &lt; 7; i++) 

{</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span style="color: black; 

font-family: times; font-size: small;">digitalWrite(segmentPins[i], 

patterns[index][i]);</span></div><div style="outline: 0px; transition: all 0.3s ease 0s;"><span 

style="color: black; font-family: times; font-size: small;">}</span></div><div style="outline: 0px; 

transition: all 0.3s ease 0s;"><span style="color: black; font-family: times; font-size: 

small;">}</span></div><div style="color: #5e5e5e; font-family: times, &quot;times new 

roman&quot;, serif; font-size: 15px; outline: 0px; transition: all 0.3s ease 

0s;">}</div></div></div></div></div></div><p style="text-align: left;"><span style="font-family: 

times, times new roman, serif;"></span></p><div style="text-align: left;"><b style="font-family: 

times, &quot;times new roman&quot;, serif;">5. Kondisi </b><span style="font-family: times, 

&quot;times new roman&quot;, serif;"> 

</span><a name="Kondisi" style="font-family: times, &quot;times new roman&quot;, 

serif;"></a><span style="font-family: times, &quot;times new roman&quot;, serif;"> 



</span><a href="#home" style="font-family: times, &quot;times new roman&quot;, 

serif;">[Kembali]</a></div><div style="text-align: left;"><br /></div><div style="text-align: 

left;">Modul 3 Percobaan 2 : Komunikasi SPI Menggunakan Arduino</div><div style="text-align: 
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