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1. Rangkai rangkaian pada alat sesuai dengan modul.<br />2. Tulis program
untuk arduino di software Arduino IDE.<br />3. Compile program tadi, lalu upload ke dalam
arduino.<br />4. Setelah program selesai di upload, jalankan rangkaian.
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<a
href="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEiNA-NeZbcj_2cSX-3Vs
v7U7TecU7E48yioe8IrHOFHCMUIA _niWIKm2ql708DGtX_AQY-eZXBe_uizaOcSLd1zLtXgCr
_7TWQIBZXUBUELWN93VxFgCAFrw-H5U4tP87X050rvZOQzZCPCfYITZR5bh2blbT5LIXYZzg
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7U7TecU7E48yioe8IrHOFHCMUIA_niWIKm2ql708DGtX_AQY-eZXBe_uizaOcSLd1zLtXgCr_
7TWQIBZXUBUELWN93VxFgCAFrw-H5U4tP87X050rvZOQzZCPCfYITZR5bh2blbT5LIXYZgr
5eCACUT3dMIQLF9Qciabzredll/s320/7ad8fb1ca987cc21b97¢5198dc330e07.jpg"
width="320" /></a>
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<div>
<span style="font-family: &quot;times&quot; ,
&quot;times new roman&quot; , serif;"><b>Rangkaian Simulasi Sebelum
dirunning:</b></span>
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<div>
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both; text-align: center;"><a
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LO7M-pL23NZV3gHp1wwJKM2kKcB9Ft9pdluVgLrLinpgxb9WQA1THKrfRpbY 1ctWMcCEYEQ
mWagkC58uMUICjPcgzkYasQybc61BhwEKmMVYMnulFk5B-LySbeXVOW_ZHfOvgOWjzyxqt4f
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mWqagkC58uMUICjPcqzkYasQybc61BhwEKmMVYMnulFk5B-LySbeXVOW_ZHfOvgOWjzyxqt4f
TiyHgxVW6TaU1JE-JO9AE1_QKt_euE/s320/before.PNG" width="320" /></a></div><br
[><div class="separator" style="clear: both;"><br /></div>
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dirunning:</b></span>
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[></b></span><div class="separator" style="clear: both; text-align: center;"><a
href="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEhSS1RzwtzYB7cNMbT
dZBT4ciMgOPWMYfa7yvifyyLsOZQ3cFPCfUL3jroCZbrB1ncOAHKOLg_fWHZup1HEwWYLps
xH80SfthwVWd8gRoz55Whuyu1przEF4kjDq6106qldHO6CUQqfqf3FIpk7byO0gpA9HSYyCoBW-
M1WE7bTOL30I9UALttn2zFNcLL76J2s/s1010/after.PNG" imageanchor="1"
style="margin-left: 1em; margin-right: 1em;"><img border="0" data-original-height="498"
data-original-width="1010" height="158"
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dZBT4ciMgOPWMYfa7yvifyyLsOZQ3cFPCfUL3jroCZbrB1ncOAHKOLq_fWHZup1HEwWYLps__
xH80SfhwVWd8gRoz55Whuyu1przEF4kjDq6106qldHO6CUQqfqf3FIpk7byOgpA9HSYyCoBW-
M1WE7bTOL30I9UALttn2zFNcLL76J2s/s320/after. PNG" width="320" /></a></div><br />
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<span style="font-family: &quot;times&quot; , &quot;times new
roman&quot; , serif;"><b>Prinsip Kerja :</b></span>
</div>
<div>
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</div>
<div>
<div style="text-align: justify;">
&nbsp;&nbsp;<span style="font-family: inherit;">
&nbsp;</span><span style="font-family: inherit;">Keypad 4 baris * 3 kolom terhubung
dengan arduino sebagai input . Double seven segment dengan arduino sebagai output.
Prinsip kerjanya adalah mikrokontroler akan melakukan scanning terus menerus ke key,
sampai key ditekan, maka scan akan terhenti dan mikrokontroler akan melakukan
identifikasi posisi dari key dengan pembacaan RnCn ketika salah satu key ditekan. Lalu



arduino akan memproses inputan pada key dengan kodingan yang telah ditetapkan dan
akan mengirimkan data ke double seven segment sebagai output. Output yang ditampilkan
akan sesuai dengan apa yang tertulis pada key di keypad dari angka 0 - 9, sedangkan untuk
"* dan #" tidak bisa ditampilkan di seven segment.&nbsp;<span style="background-color:
white; color: #0d0d0d; font-size: 16px; text-align: left; white-space-collapse:
preserve;">Karakter seperti "' dan '# bukan karakter standar yang dapat ditampilkan oleh
seven segmen. Karakter tersebut tidak ada dalam set karakter yang didukung oleh display
seven segmen secara default.</span></span></div>
</div>
<div>
<br />
</div>
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<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>
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<div class="separator" style="clear: both; font-family: &quot;Times
New Roman&quot;; text-align: center;">
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href="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEj5XFtle9fLWvlid1vyjo2
MIpCE8Jvpazj1PnFaLq6dBNgqeDXJ96mFWx1XA2LYtoUz8RXJr7A7jDaHGY-LKSxJ1Cla985
yPPJNQIRSLPHMOrZ6yfWx8SLBEJtYLBth5rZKX6qGmkd9vG-vkZaJT2tDxvBHzARNrbpkyls
H67hC4fm5Sv8be1Jy4byhfoib3/s571/Screenshot%202024-03-05%20125106.png"
style="font-family: times, &quot;times new roman&quot;, serif; margin-left: 1em; margin-right:
1em;"><img border="0" data-original-height="571" data-original-width="330" height="583"
src="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEj5XFtle9fLWvlid1vyjo2M
IpCE8Jvpazj1PnFalLq6dBNqgeDXJ96mFWx1XA2LYtoUz8RXJr7A7jDaHGY-LKSxJ1Cla985y
PPJNQIRSLPHMOrzZ6yfWx8SLBEJtYLBth5rZKX6qGmkd9vG-vkZaJT2tDxvBHzARNrbpkylsH
67hC4fm5Sv8be1Jy4byhfoib3/w337-h583/Screenshot%202024-03-05%20125106.png"
width="337" /></a>
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<span style="font-family: times, times new roman, serif;"><b>Listing
Program :</b></span></span>
</div>



<div>
<br />
</div>
<div>
<div>
<div><div style="background-color: white; color: #4e5b61;

font-family: Consolas, &quot;Courier New&quot;, monospace; font-size: 14px; line-height:
19px; white-space: pre;"><div><span style="color: #95a5a6;">//Percobaan
2</span></div><div><span style="color: #728e00;">#include</span> <span style="color:
#005¢5f;">&lt;Keypad.h&gt;</span></div><div><span style="color: #00979d;">const</span>
byte ROWS = <span style="color: #005¢5f;">4</span>;<span style="color: #95a5a6;"> //
Four rows</span></div><div><span style="color: #00979d;">const</span> byte COLS =
<span style="color: #005¢5f;">4</span>;<span style="color: #95a5a6;"> // Fou
columns</span></div><div><span style="color: #00979d;">char</span> <span style="color:
#d35400;">keys</span>[ROWS][COLS] = <span style="color:
#434f54;">{</span></div><div><span style="color: #434f54;">{</span>'1","2","'3",'A'<span
style="color: #434f54;">}</span>,</div><div><span style="color:
#434f54;">{</span>'4",'5','6','B'<span style="color: #434f54;">}</span>,<span style="color:
#95a5a6;"> /| Keypad 4x4 layout</span></div><div><span style="color:
#434f54;">{</span>'7",'8''9",'C'<span style="color: #434f54;">}</span>,</div><div><span
style="color: #434f54;">{</span>"""0","#', 'D'<span style="color:
#434154;">}</span></div><div><span style="color: #434154;">}</span>;</div><div>byte
<span style="color: #d35400;">rowPins</span>[ROWS] = <span style="color:
#434154;">{</span>A4, A3, A2, A1<span style="color: #434f54;">}</span>;<span
style="color: #95a5a6;"> // Connect to the keypad row pins</span></div><div>byte <span
style="color: #d35400;">colPins</span>[COLS] = <span style="color:
#43454;">{</span><span style="color: #005c5f;">10</span>, <span style="color:
#005¢5f;">11</span>, <span style="color: #005¢5f;">12</span><span style="color:
#434f54;">}</span>;<span style="color: #95a5a6;"> // Connect to the keypad column
pins</span></div><div>Keypad keypad = <span style="color:
#d35400;">Keypad</span><span style="color: #434f54;">(</span><span style="color:
#d35400;">makeKeymap</span><span style="color: #434f54;">(</span>keys<span
style="color: #434f54;">)</span>, rowPins, colPins, ROWS, COLS<span style="color:
#434f54;">)</span>;</div><div><span style="color: #00979d;">const</span> <span
style="color: #00979d;">int</span> segmentPins[] = <span style="color:
#434f54;">{</span><span style="color: #005c5f;">2</span>, <span style="color:
#005¢5f;">3</span>, <span style="color: #005c5f;">4</span>, <span style="color:
#005¢5f;">5</span>, <span style="color: #005c5f;">6</span>, <span style="color:
#005¢5f;">7</span>, <span style="color: #005c5f;">8</span>, <span style="color:
#005¢5f;">9</span><span style="color: #434f54;">}</span>;<span style="color: #95a5a6;">
/I Connect to the seven-segment display segment pins</span></div><div><span
style="color: #00979d;">void</span> <span style="color: #d35400;">setup</span><span
style="color: #434f54;">()</span> <span style="color: #434154;">{</span></div><div>&nbsp;
<span style="color: #d35400;">Serial</span>.<span style="color:
#d35400;">begin</span><span style="color: #434f54;">(</span><span style="color:
#005¢5f;">9600</span><span style="color: #434f54;">)</span>;</div><div><span
style="color: #728e00;">for</span> <span style="color: #434f54;">(</span><span
style="color: #00979d;">int</span> i = <span style="color: #005c5f;">0</span>; i &It; <span



style="color: #005c5f;">8</span>; i++<span style="color: #434f54;">)</span> <span
style="color: #434f54;">{</span></div><div><span style="color:
#d35400;">pinMode</span><span style="color: #434f54;">(</span><span style="color:
#d35400;">segmentPins</span>[i], OUTPUT<span style="color:
#43454;">)</span>;</div><div><span style="color: #434f54;">}</span></div><div><span
style="color: #434f54;">}</span></div><div><span style="color: #00979d;">void</span>
<span style="color: #d35400;">loop</span><span style="color: #434154;">()</span> <span
style="color: #434f54;">{</span></div><div>&nbsp; </div><div><span style="color:
#00979d;">char</span> key = <span style="color: #d35400;">keypad</span>.<span
style="color: #d35400;">getKey</span><span style="color:
#434f54;">()</span>;</div><div><span style="color: #728e00;">if</span> <span
style="color: #434f54;">(</span>key<span style="color: #434f54;">)</span> <span
style="color: #434f54;">{</span></div><div><span style="color:
#d35400;">displayCharacter</span><span style="color: #434f54;">(</span>key<span
style="color: #434f54;">)</span>;</div><div><span style="color:
#d35400;">Serial</span>.<span style="color: #d35400;">print</span><span style="color:
#434154;">(</span>key<span style="color: #434f54;">)</span>;</div><div><span
style="color: #d35400;">delay</span><span style="color: #434f54;">(</span><span
style="color: #005c5f;">1000</span><span style="color:
#434f54;">)</span>;</div><div><span style="color: #d35400;">clearDisplay</span><span
style="color: #434f54;">()</span>;</div><div><span style="color:
#434154;">}</span></div><div><span style="color: #434f54;">}</span></div><div><span
style="color: #00979d;">void</span> <span style="color:
#d35400;">displayCharacter</span><span style="color: #434f54;">(</span><span
style="color: #00979d;">char</span> <span style="color: #434154;">ch)</span> <span
style="color: #434f54;">{</span></div><div><span style="color: #95a5a6;">// Define
segment patterns for each digit (0-9)</span></div><div><span style="color: #95a5a6;">//
Example: Displaying '1'</span></div><div><span style="color: #95a5a6;">//
A</span></div><div><span style="color: #95a5a6;">// F B</span></div><div><span
style="color: #95a5a6;">// G</span></div><div><span style="color: #95a5a6;">// E
C</span></div><div><span style="color: #95a5a6;">// D</span></div><div>byte
patterns[][<span style="color: #005c5f;">9</span>] = <span style="color:
#434f54;">{</span></div><div><span style="color: #434f54;">{</span><span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">1</span>, <span style="color: #005c5f;">1</span><span style="color:
#434f54;">}</span>,<span style="color: #95a5a6;"> // 0</span></div><div><span
style="color: #434f54;">{</span><span style="color: #005c5f;">1</span>, <span
style="color: #005c¢5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">1</span>, <span style="color: #005c¢5f;">1</span>, <span
style="color: #005c5f;">1</span>, <span style="color: #005c¢5f;">1</span>, <span
style="color: #005c¢5f;">1</span><span style="color: #434f54;">}</span>,<span style="color:
#95a5a6;"> /| 1</span></div><div><span style="color: #434f54;">{</span><span
style="color: #005c¢5f;">0</span>, <span style="color: #005c¢5f;">0</span>, <span
style="color: #005c5f;">1</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">1</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">1</span><span



style="color: #434f54;">}</span>,<span style="color: #95a5a6;"> //
2</span></div><div><span style="color: #434f54;">{</span><span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">1</span>, <span style="color: #005c5f;">1</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">1</span><span style="color:
#434f54;">}</span>,<span style="color: #95a5a6;"> // 3</span></div><div><span
style="color: #434f54;">{</span><span style="color: #005c5f;">1</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c5f;">0</span>, <span
style="color: #005c5f;">1</span>, <span style="color: #005¢5f;">1</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">0</span>, <span
style="color: #005c¢5f;">1</span><span style="color: #434f54;">}</span>,<span style="color:
#95a5a6;"> // 4</span></div><div><span style="color: #434f54;">{</span><span
style="color: #005c5f;">0</span>, <span style="color: #005c5f;">1</span>, <span
style="color: #005c¢5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">1</span>, <span style="color: #005c5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">1</span><span
style="color: #434f54;">}</span>,<span style="color: #95a5a6;"> //
5</span></div><div><span style="color: #434f54;">{</span><span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">1</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">1</span><span style="color:
#434f54;">}</span>,<span style="color: #95a5a6;"> // 6</span></div><div><span
style="color: #434f54;">{</span><span style="color: #005c¢5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">1</span>, <span style="color: #005c5f;">1</span>, <span
style="color: #005c5f;">1</span>, <span style="color: #005¢5f;">1</span>, <span
style="color: #005c5f;">1</span><span style="color: #434f54;">}</span>,<span style="color:
#95a5a6;"> /| 7T</span></div><div><span style="color: #434f54;">{</span><span
style="color: #005c5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c5f;">0</span>, <span
style="color: #005c¢5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c5f;">1</span><span
style="color: #434f54;">}</span>,<span style="color: #95a5a6;"> //
8</span></div><div><span style="color: #434f54;">{</span><span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">1</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">1</span><span style="color:
#434f54;">}</span>,<span style="color: #95a5a6;"> // 9</span></div><div><span
style="color: #434f54;">{</span><span style="color: #005c5f;">0</span>, <span
style="color: #005c¢5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c¢5f;">1</span>, <span style="color: #005c¢5f;">0</span>, <span
style="color: #005c5f;">1</span><span style="color: #434f54;">}</span>,<span style="color:
#95a5a6;"> /[a</span></div><div><span style="color: #434f54;">{</span><span
style="color: #005c¢5f;">1</span>, <span style="color: #005c¢5f;">1</span>, <span



style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">0</span>, <span
style="color: #005c¢5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">1</span><span
style="color: #434f54;">}</span>,<span style="color: #95a5a6;">
/Ib</span></div><div><span style="color: #434f54;">{</span><span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">1</span>, <span style="color:
#005¢5f;">1</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005c5f;">1</span>, <span style="color: #005c5f;">1</span><span style="color:
#434f54;">}</span>,<span style="color: #95a5a6;"> //c</span></div><div><span
style="color: #434f54;">{</span><span style="color: #005c5f;">1</span>, <span
style="color: #005c¢5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">1</span>, <span style="color: #005c5f;">0</span>, <span
style="color: #005c5f;">1</span><span style="color: #434f54;">}</span>,<span style="color:
#95a5a6;"> //d</span></div><div><span style="color: #434f54;">}</span>;</div><div><span
style="color: #728e00;">if</span> <span style="color: #434f54;">((</span>ch &gt;="0'
&amp;&amp; ch &lt;='9'<span style="color: #434f54;">)</span> || <span style="color:
#434f54;">(</span>ch &gt;='A' &amp;&amp; ch &lt;= 'D'<span style="color:
#434f54;">))</span> <span style="color: #434f54;">{</span></div><div><span style="color:
#95a5a6;">// Get the digit index (0-9) from the character</span></div><div><span
style="color: #00979d;">int</span> index = <span style="color: #434f54;">(</span>ch &lt;=
'9'<span style="color: #434f54;">)</span>? <span style="color: #434f54;">(</span>ch -
'0'<span style="color: #434f54;">)</span> : <span style="color: #434f54;">(</span>ch - 'A' +
<span style="color: #005¢5f;">10</span><span style="color:
#434f54;">)</span>;</div><div><span style="color: #95a5a6;">// Write the pattern to the
segment pins</span></div><div><span style="color: #728e00;">for</span> <span
style="color: #434f54;">(</span><span style="color: #00979d;">int</span> i = <span
style="color: #005c5f;">0</span>; i &lt; <span style="color: #005c5f;">7</span>; i++<span
style="color: #434f54;">)</span> <span style="color: #434f54;">{</span></div><div><span
style="color: #d35400;">digitalWrite</span><span style="color: #434f54;">(</span><span
style="color: #d35400;">segmentPins</span>[i], <span style="color:
#d35400;">patterns</span>[index][i]<span style="color:
#434f54;">)</span>;</div><div><span style="color: #434f54;">}</span></div><div><span
style="color: #434f54;">}</span></div><div><span style="color:
#434f54;">}</span></div><div><span style="color: #00979d;">void</span> <span
style="color: #d35400;">clearDisplay</span><span style="color: #434f54;">()</span> <span
style="color: #434f54;">{</span></div><div><span style="color: #728e00;">for</span>
<span style="color: #434f54;">(</span><span style="color: #00979d;">int</span> i = <span
style="color: #005c5f;">0</span>; i &lt; <span style="color: #005c¢5f;">8</span>; i++<span
style="color: #434f54;">)</span> <span style="color: #434f54;">{</span></div><div><span
style="color: #d35400;">digitalWrite</span><span style="color: #434f54;">(</span><span
style="color: #d35400;">segmentPins</span>[i], HIGH<span style="color:
#434f54;">)</span>;</div><div><span style="color: #434f54;">}</span></div><div><span
style="color: #434f54;">}</span></div></div></div>
<div><br /></div>
</div>
</div>
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[></span>



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

1. Jelaskan proses scanning pada keypad
menggunakan library</div><div><br /><span>&nbsp; &nbsp; Jawab :</span><br
[></div><div><span><br /></span></div><div><span><span>&nbsp;&nbsp;
&nbsp;</span><br /></span><div class="separator" style="clear: both; text-align:
center;"><a
href="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEh -uqZVnVXZ7DwPP
DiAUcq2QkK5HQ4q42NXVJelLH7Ib6 1tEXfPuuPKNuFSuikfev4Ko_TJicXB-0K09eZu5cxVTCI
ygskl4JPOahqJEfADDxp01YVvb2aTi6j32-vnq10xU1jqgFQSEhVbVB-XLEa9C1p_AWT ji1-G
dUSS2jjHRr5R_uFxULELIYU2aw/s393/m1s1.PNG" imageanchor="1" style="margin-left:
1em; margin-right: 1em;"><img border="0" data-original-height="224"
data-original-width="393" height="182"
src="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEh_-uqZVnVXZ7DwPPDi
AUcq2QkK5HQ4q42NXVJeLH7Ib6 1tEXfPuuPKNuFSuikfev4Ko_TJicXB-0K09eZu5cxVTCly
gskl4JP0ahqJEfADDxp01YVvb2aTi6j32-vnq10xU1jggFQSEhVbVB-XLEa9C1p_AWT _ji1-Gd
USS2jjHRr5R_uFxULELIYU2aw/s320/m1s1.PNG" width="320" /></a></div><div
class="separator" style="clear: both; text-align: left;"><span>&nbsp; &nbsp; Dimisalkan
keypad yang digunakan adalah keypad 3 x 3, yaitu baris (R1, R2, R3) dan 3 kolom (C1, C2,
C3). Untuk baris dinyatakan dengan low, dan untuk kolom dinyatakan high saat aktif, atau
ditekan. Jadi, mikrokontroller akan mendeteksi keypad ditekan saat kolom berlogika highm
untuk posisi keypad mana yang sedang ditekan dinotasikan dengan (RnCn). Mikrokontroller
akan melakukan scanning terus menerus untuk tiap posisi keypad, dengan delay 10 ms,
untuk tabel scanning :</span><br /></div><div class="separator" style="clear: both;
text-align: left;"><div class="separator" style="clear: both; text-align: center;"><a
href="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEjAholppDfXCIMPuOk3
Ho2QunVqrOgrhKEbw7zGG7G8ywKkWJ2jcdru4dHteZb2FQC_TU2QKDyvZpGtvNxj95zhKer
136GbV7peZuaXIMTeXWJ_QOBSaLNniEONjOTz9017gaXSNDMEkFF222IMS7fovld8Vg6tK
Wu79myDoG-P1mbaPaoQTMU]jErt5fks/s456/m1s1b.PNG" imageanchor="1"
style="margin-left: 1em; margin-right: 1em;"><img border="0" data-original-height="208"
data-original-width="456" height="146"
src="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEjAholppDfXCIMPuOk3H
02QunVqarO0grhKEbw7zGG7G8ywKkWJ2jcdru4dHteZb2FQC_TU2QKDyvZpGtvNxj95zhKerl3
6GbV7peZuaXIMTeXWJ_QOBSaLNniEONjOTz9017gaXSNDMEkFF222IMS7fovld8Vg6tKW
u79myDoG-P1mbaPaoQTMUjErt5fks/s320/m1s1b.PNG" width="320" /></a></div><br
/><span><span>&nbsp; &nbsp; Mikrokontroleer akan berhenti melakukan scanning saat
suatu key ditekan dan akan melanjutkan scanning lagi sampai suatu key ditekan</span><br
[></span></div><div class="separator" style="clear: both; text-align: left;"><span><span><br
[></span></span></div><div class="separator" style="clear: both; text-align:
left;"><span><span>2. Apakah key pada keypad dapat ditekan bersamaan untuk
menampilkan 2 data bersamaan ? Jika iya jelaskan bagaimana dan jika tidak jelaskan
kenapa !</span></span></div><div class="separator" style="clear: both; text-align:
left;"><span><span><br /><span>&nbsp; &nbsp; Jawab :</span><br
[></span></span></div><div class="separator" style="clear: both; text-align:



left;"><span><span><span><br /></span></span></span></div><div class="separator"
style="clear: both; text-align: left;"><span><span><span><span>&nbsp; &nbsp; Keypad
saat ditekan bersamaan tidak dapat menampilkan 2 data bersamaan, karena saat 1 key
ditekan, maka mikrokontroller akan berhenti melakukan scanning selama key tersebut
ditekan, sehingga saat ditekan lagi key lainnya, maka key yang lain tersebut tidak akan
memunculkan output karena tidak ter-scanning</span><br
[></span></span></span></div><br /></div>
</div>
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<div>
<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>8. Download File </b>
<a name="Download"></a>
<a
href="#home">[Kembali]</a></span></span><br />
</div>
<div>
<div>
<div>
<span style="font-family:
&quot;times&quot; , &quot;times new roman&quot; , serif;"><br /></span>
</div>
<div>
<span style="font-family:
&quot;times&quot; , &quot;times new roman&quot; , serif;">HTML&nbsp;<span><a
href=".">Download</a></span></span>
</div>
<div>
<span style="font-family:
&quot;times&quot; , &quot;times new roman&quot; , serif;">File
Rangkaian<span>&nbsp;</span><span><a
href="https://drive.google.com/file/d/1ThGBJVFSUK5SieySn_tPSNoeKc_ROTDsi/view?usp=s
haring">Download</a></span><br />Video Percobaan<span>&nbsp;<a
href="https://youtu.be/NzRsB7rTkPk?feature=shared">Download</a></span></span>
</div>
<div>
<div>
<div>
<div>
<div>



<div>

<span style="font-family: &quot;times&quot; , &quot;times new roman&quot; ,
serif;"><span>Listing Program<span>&nbsp;<span><a
href="https://drive.google.com/file/d/1qNwjC7_H4Jg5u0_UOIYvQM4HZItBOdr2/view?usp=sh
aring">Download</a></span></span></span></span>

</div>
<div>

<span style="font-family: &quot;times&quot; , &quot;times new roman&quot; ,
serif;"><span><span><span>Datasheet Arduino<span>&nbsp;<a
href="https://drive.google.com/file/d/1e___DNOh22LhADjSri8ikJaMfcJR28fug/view?usp=shari
ng">Download</a></span></span></span></span></span>

</div>
<div>

<span style="font-family: &quot;times&quot; , &quot;times new roman&quot; ,
serif;"><span><span><span>Datasheet Button&nbsp;<a
href="https://drive.google.com/file/d/1z2QjkW654vT8cH7AkOhpLZeX883VfQnW/view?usp=s
haring">Download</a></span></span></span></span>

</div>
</div>
</div>
</div>
</div>
<div>
<span style="font-family:
&quot;times&quot; , &quot;times new roman&quot; , serif;"><span><span>Datasheet seven
segment&nbsp;<a
href="https://drive.google.com/file/d/1p8H4ShsVYcaSWWTjY QJm5QcOmyu3gg93/view?usp
=sharing">Download</a></span></span></span>
</div>
<div>
<span style="font-family:
&quot;times&quot; , &quot;times new roman&quot; , serif;"><span>Datasheet
Keypad&nbsp;<a
href="https://drive.google.com/file/d/1KC17MwleQhDb_FqdddkJvuU4_f-DVJ1Y/view?usp=sh
aring">Download</a></span></span>
</div>
</div>
</div>
</div>
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<span style="font-family: &quot;times&quot; , &quot;times new roman&quot; ,
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<div style="text-align: center;">
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<div>
<div>
<div></div>
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<a name="home"></a>
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<div style="text-align: center;">



<a href="http://andromeda211024.blogspot.com">[KEMBALI KE MENU
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1. Prosedur </b>
<a name="Prosedur"></a>
<a href="#home" style="font-size: medium;">[Kembali]</a></span></span>
<div>
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1. Rangkai rangkaian pada alat sesuai dengan modul.<br />2. Tulis program
untuk arduino di software Arduino IDE.<br />3. Compile program tadi, lalu upload ke dalam
arduino.<br />4. Setelah program selesai di upload, jalankan rangkaian.
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<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>2. Hardware dan Diagram Blok </b>
<a name="Hardware"></a>
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<span style="font-family: &quot;times&quot; , &quot;times new
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<p data-darkreader-inline-bgcolor=
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<span style="font-family: times;"><b>Hardware :</b></span>
</p>
<div class="separator" style="clear: both; text-align: center;">
<div class="separator" style="clear: both; text-align:
center;"><br /></div>
<br />
<div class="separator" style="clear: both; text-align: justify;">1.
Arduino</div>
<div class="separator" style="clear: both; text-align: center;">
<a
href="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEiP2FZNIli2vS4dFiXq0-
TgMce8NFGqGqyfqnKyDWOwb04v1aWvCkNuTS4eFfspejRNiXBp7CVYghgByA9vR6XI7zh
y2b_tMtaAgUrwfPMUPvkzmZ4Qe10w9unKrRqtObnjEikhQCRekqYjt_2JA3fOQRZatDXqrYN
9fW3_7v4VeqEnHgNCOYQVi3ILWcY/s320/arudino.png" style="color: #280f53; font-family:
&quot;Times New Roman&quot;; font-size: 13.2px; margin-left: 1em; margin-right: 1em;
text-decoration-line: none;"><img border="0" data-original-height="223"
data-original-width="320" height="223"
src="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEiP2FZNIli2vS4dFiXq0-T
gMce8NFGqGqyfgnKyDWOwb04v1aWvCKkNuTS4eFfspejRNiXBp7CVYghgByA9vR6XI7zhy
2b_tMtaAgUrwfPMUPvkzmZ4Qe10w9unKrRqtObnjEikhQCRekqYijt_ 2JA3fOQRZatDXqrYN9
fW3_7v4VeqEnHgNCOYQVi3ILWcY/s1600/arudino.png" style="background-attachment:
initial; background-clip: initial; background-image: initial; background-origin: initial;
background-position: initial; background-repeat: initial; background-size: initial; border: 1px
solid rgb(231, 231, 231); box-shadow: rgba(0, 0, 0, 0.1) 1px 1px 5px; padding: 5px; position:
relative;" width="320" /></a>
</div>
<div class="separator" style="clear: both; text-align: justify;">2.
Keypad</div>
<div class="separator" style="clear: both; text-align: center;">
<a
href="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEiNA-NeZbcj_2cSX-3Vs
v7U7TecU7E48yioe8IrHOFHCMUIA _niWIKm2ql708DGtX_AQY-eZXBe_uizaOcSLd1zLtXgCr
_7TWQI8ZXUBUELWN93VxFgCAFrw-H5U4tP87X050rvZOQzZCPCfYITZR5bh2blbT5LIXYZzg
r5eCACUT3dMIQLF9Qciabzredll/s700/7ad8fb1ca987cc21b97¢5198dc330e07.jpg"
style="margin-left: 1em; margin-right: 1em;"><img border="0" data-original-height="700"
data-original-width="700" height="320"
src="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEINA-NeZbcj_2cSX-3Vsv
7U7TecU7E48yioe8IrHOFHCMUIA_niWIKm2ql708DGtX_AQY-eZXBe_uizaOcSLd1zLtXgCr_
7TWQIBZXUBUELWN9O3VxFgCAFrw-H5U4tP87X050rvZOQzZCPCfYITZR5bh2blbT5LIXYZgr
5eCACUT3dMIQLF9Qciabzredll/s320/7ad8fb1ca987cc21b97¢5198dc330e07.jpg"
width="320" /></a>
</div>
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<div class="separator" style="clear: both; text-align: center;">
<br />
</div>
<div class="separator" style="clear: both; text-align: justify;">3.
Seven Segment 2 Digit</div>



<div class="separator" style="clear: both; text-align: center;">
<a
href="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEj64R1uAufJdhEsRerrZ
yYno2JzZfsp-9fgh1hGzQUSsowel4H6mMRtbv4-OUXiS-xODVIxtGnRviuCdeJngAPpSVnk4nk
aJ0Srmq1p-qqD5TySw7ZN7Vyk3gXfwaKj8ltgXoVOU50j0n7kgrRxdESnAKRzBADpwevWO0i1
1M-ThSwa5ArcSDoCSwcXB119Q/s224/download.png" style="color: #280f53; font-size:
13.2px; margin-left: 1em; margin-right: 1em; text-decoration-line: none;"><img border="0"
data-original-height="224" data-original-width="224" height="224"
src="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEj64R1uAufJdhEsRerrZy
Yno2JzZfsp-9fgh1hGzQUSsowel4HE6mRtbv4-OUXiS-xODVIxtGnRviuCdeJngAPpSVnk4nka
JOSrmq1p-qqD5TySw7ZN7Vyk3gXfwakKj8ltgXoVOU50j0n7kgrRxdESNAKRzBADpwevW0i11
M-ThSwa5ArcSDoCSwcXB119Q/s1600/download.png" style="background-attachment:
initial; background-clip: initial; background-image: initial; background-origin: initial;
background-position: initial; background-repeat: initial; background-size: initial; border: 1px
solid rgb(231, 231, 231); box-shadow: rgba(0, 0, 0, 0.1) 1px 1px 5px; padding: 5px; position:
relative;" width="224" /></a>
</div>
<div class="separator" style="clear: both; text-align: justify;">4.
Breadboard</div>
<br /><br />
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<div class="separator" style="clear: both; text-align: center;">
<a
href="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEh-QDEQK]KI5vojcRIm
VYHHQOk7TdV2QKfeEAAQw2wFVvfqfaqiNd-mGIF1KtAhqtxY Oxd4wkjMV1bTMDChjzk-bxBJI
q9xIMgSgVMyqSyNFLA9_Xqp-lipX5e6JYgKoK6J9PgORfwaozuQNT-rtjEgkgwiP6_70LUwJ
WeHAOojN4IgtPgX0gxajRzhsrux0/s339/download%20(1).jpg" style="margin-left: 1em;
margin-right: 1em;"><img border="0" data-original-height="149" data-original-width="339"
height="141"
src="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEh-QDEQK]KI5vojcRImV
YHHQOK7TdV2QKfeEAAQw2wFvfqf9qiNd-mGIF 1KtAhqtxY Oxd4wkjMV1bTMDChjzk-bxBJlq
IxIMgSgVMyqSyNFLA9 Xqp-lipX5e6JYgKoK6J9PgORfwaozuQNT-rtjEgkgwiP6_7OLUwJW
eHAojN4IgtPgX0gxajRzhsrux0/s320/download%20(1).jpg" width="320" /></a>
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--darkreader-inline-border-top: initial; border: Opx; box-sizing: border-box; margin: Opx;
padding: Opx; text-align: left;"><span style="font-family: times;"><b>Diagram
Blok:</b></span></span>
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<div class="separator" style="clear: both; text-align: center;">

<a

href="https://blogger.googleusercontent.com/img/a/AVvXsEg-FLXpoV2Sim_CxvOwP8v1njVz
[J-gn_I2R2L2MPaGxeaACOSMbH2QHDc6voyKO2SNdeYEOXOpa8zwn6APRw2IMXae9Jvg
eLDMoNfCp2bBcd7MFy_APENZsnpLOJWnZ5q8dISIBZ4sNkVnOIrh984vpeKd8zFIFwwDFx
WjVOMgTa0_zs8gfyP jLBPPEs" style="margin-left: 1em; margin-right: 1em;"><img alt=""
data-original-height="67" data-original-width="510" height="42"
src="https://blogger.googleusercontent.com/img/a/AVvXsEg-FLXpoV2Sim_CxvOwP8v1njVvzl
J-gn_I2R2L.2MPaGxeaACOSMbH2QHDc6voyKO2SNdeYEOXOpa8zwn6APRw2IMXae9Jvg
eLDMoNfCp2bBcd7MFy_APENZsnpLOJWnZ5q8dISIBZ4sNkVnOlrh984vpeKd8zFIFwwDFx
WjVOMgTa0_zs8gfyP_jLBPPEs" width="320" /></a>
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<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>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: &quot;times&quot; ,
&quot;times new roman&quot; , serif;"><b>Rangkaian Simulasi Sebelum
dirunning:</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; text-align: center;"><a
href="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEjhE_dqlx9zJwVY9 q-S
LO7M-pL23NZV3gHp1wwJKM2kKcB9Ft9pdluVqLrLinpgxb9WQA1HKrfRpbY 1ctWMcCEYEQ
mWagkC58uMUICjPcqzkYasQybc61BhwEKmMVYMnulFk5B-LySbeXVOW_ZHfOvgOWjzyxqt4f
TiyHgxVW6TaU1JE-JO9AE1_QKt _euE/s1031/before.PNG" imageanchor="1"
style="margin-left: 1em; margin-right: 1em;"><img border="0" data-original-height="520"
data-original-width="1031" height="161"
src="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEjhE_dqlx9zJwVY9_qg-SL
O7M-pL23NZV3gHp1wwJKM2kKcB9Ft9pdiuVaLrLinpgxb9QWQA1THKfRpbY 1ctWMcCEYEQ
mWqagkC58uMUICjPcqzkYasQybc61BhwEKmMVYMnulFk5B-LySbeXVOW_ZHfOvgOWjzyxqt4f
TiyHgxVW6TaU1JE-JO9AE1_QKt_euE/s320/before.PNG" width="320" /></a></div><br
[><div class="separator" style="clear: both;"><br /></div>
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both;">
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<div style="text-align: justify;">
<div style="text-align: left;">
<span style="font-family:
&quot;times&quot; , &quot;times new roman&quot; , serif;"><b>Rangkaian Simulasi Setelah
dirunning:</b></span>
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<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>
<br /><b><br
[></b></span><div class="separator" style="clear: both; text-align: center;"><a
href="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEhSS1RzwitzYB7cNMbT
dZBT4ciMgqOPWMYfa7yvifyyLsOZQ3cFPCfUL3jroCZbrB1ncOAHKOLq_fWHZup1HEwWYLps_
xH80SfhwVWd8gRoz55Whuyu1przEF4kjDq6106qldHO6CUqfqf3FIpk7by0gpA9HSYyCoBW-
M1WE7bTOL30I9UALttn2zFNcLL76J2s/s1010/after.PNG" imageanchor="1"
style="margin-left: 1em; margin-right: 1em;"><img border="0" data-original-height="498"
data-original-width="1010" height="158"
src="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEhSS1RzwtzYB7cNMbT
dZBT4ciMgqOPWMYfa7yvifyyLsOZQ3cFPCfUL3jroCZbrB1ncOAHKOLq_fWHZup1HEwWYLps
xH80SfthwVWd8gRoz55Whuyu1przEF4kjDq6106qldHO6CUQqfqf3FIpk7byO0gpA9HSYyCoBW-
M1WE7bTOL30I9UALttn2zFNcLL76J2s/s320/after. PNG" width="320" /></a></div><br />
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<span style="font-family: &quot;times&quot; , &quot;times new
roman&quot; , serif;"><b>Prinsip Kerja :</b></span>
</div>
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</div>
<div>
<div style="text-align: justify;">
&nbsp;&nbsp;<span style="font-family: inherit;">
&nbsp;</span><span style="font-family: inherit;">Keypad 4 baris * 3 kolom terhubung
dengan arduino sebagai input . Double seven segment dengan arduino sebagai output.
Prinsip kerjanya adalah mikrokontroler akan melakukan scanning terus menerus ke key,
sampai key ditekan, maka scan akan terhenti dan mikrokontroler akan melakukan
identifikasi posisi dari key dengan pembacaan RnCn ketika salah satu key ditekan. Lalu
arduino akan memproses inputan pada key dengan kodingan yang telah ditetapkan dan
akan mengirimkan data ke double seven segment sebagai output. Output yang ditampilkan
akan sesuai dengan apa yang tertulis pada key di keypad dari angka 0 - 9, sedangkan untuk



"* dan #" tidak bisa ditampilkan di seven segment.&nbsp;<span style="background-color:
white; color: #0d0d0d; font-size: 16px; text-align: left; white-space-collapse:
preserve;">Karakter seperti "' dan '# bukan karakter standar yang dapat ditampilkan oleh
seven segmen. Karakter tersebut tidak ada dalam set karakter yang didukung oleh display
seven segmen secara default.</span></span></div>
</div>
<div>
<br />
</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; font-family: &quot;Times
New Roman&quot;; text-align: center;">
<a
href="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEj5SXFtle9fLWvlid1vyjo2
MIpCE8Jvpazj1PnFaLq6dBNqeDXJ96mFWx1XA2LYtoUz8RXJr7A7jDaHGY-LKSxJ1Cla985
yPPJNQIRSLPHMOrZ6yfWx8SLBEJtYLBth5rZKX6qGmkd9vG-vkZaJT2tDxvBHzARNrbpkyls
H67hC4fm5Sv8be1Jy4byhfoib3/s571/Screenshot%202024-03-05%20125106.png"
style="font-family: times, &quot;times new roman&quot;, serif; margin-left: 1em; margin-right:
1em;"><img border="0" data-original-height="571" data-original-width="330" height="583"
src="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEj5SXFtle9fLWvlid1vyjo2M
IpCE8Jvpazj1PnFaLq6dBNgeDXJ96mFWx1XA2LYtoUz8RXJr7A7jDaHGY-LKSxJ1Cla985y
PPJNQIRSLPHMOrzZ6yfWx8SLBEJtYLBth5rZKX6qGmkd9vG-vkZaJdT2tDxvBHzARNrbpkylsH
67hC4fm5Sv8be1Jy4byhfoib3/w337-h583/Screenshot%202024-03-05%20125106.png"
width="337" /></a>
</div>
<span style="font-family: times, times new roman, serif;"><b>Listing
Program :</b></span></span>
</div>
<div>
<br />
</div>



<div>
<div>

<div><div style="background-color: white; color: #4e5b61;
font-family: Consolas, &quot;Courier New&quot;, monospace; font-size: 14px; line-height:
19px; white-space: pre;"><div><span style="color: #95a5a6;">//Percobaan
2</span></div><div><span style="color: #728e00;">#include</span> <span style="color:
#005¢5f;">&lt;Keypad.h&gt;</span></div><div><span style="color: #00979d;">const</span>
byte ROWS = <span style="color: #005¢5f;">4</span>;<span style="color: #95a5a6;"> //
Four rows</span></div><div><span style="color: #00979d;">const</span> byte COLS =
<span style="color: #005¢5f;">4</span>;<span style="color: #95a5a6;"> // Fou
columns</span></div><div><span style="color: #00979d;">char</span> <span style="color:
#d35400;">keys</span>[ROWS][COLS] = <span style="color:
#434f54;">{</span></div><div><span style="color: #434f54;">{</span>'1","2""3','A'<span
style="color: #434f54;">}</span>,</div><div><span style="color:
#434f54;">{</span>'4"'5','6','B'<span style="color: #434f54;">}</span>,<span style="color:
#95a5a6;"> /| Keypad 4x4 layout</span></div><div><span style="color:
#434f54;">{</span>'7",'8''9",'C'<span style="color: #434f54;">}</span>,</div><div><span
style="color: #434f54;">{</span>"",'0",'"#, 'D'<span style="color:
#434154;">}</span></div><div><span style="color: #434f54;">}</span>;</div><div>byte
<span style="color: #d35400;">rowPins</span>[ROWS] = <span style="color:
#434154;">{</span>A4, A3, A2, A1<span style="color: #434f54;">}</span>;<span
style="color: #95a5a6;"> // Connect to the keypad row pins</span></div><div>byte <span
style="color: #d35400;">colPins</span>[COLS] = <span style="color:
#434f54;">{</span><span style="color: #005c¢5f;">10</span>, <span style="color:
#005¢5f;">11</span>, <span style="color: #005¢5f;">12</span><span style="color:
#434f54;">}</span>;<span style="color: #95a5a6;"> // Connect to the keypad column
pins</span></div><div>Keypad keypad = <span style="color:
#d35400;">Keypad</span><span style="color: #434f54;">(</span><span style="color:
#d35400;">makeKeymap</span><span style="color: #434f54;">(</span>keys<span
style="color: #434f54;">)</span>, rowPins, colPins, ROWS, COLS<span style="color:
#434f54;">)</span>;</div><div><span style="color: #00979d;">const</span> <span
style="color: #00979d;">int</span> segmentPins[] = <span style="color:
#434f54;">{</span><span style="color: #005c5f;">2</span>, <span style="color:
#005¢5f;">3</span>, <span style="color: #005c5f;">4</span>, <span style="color:
#005¢5f;">5</span>, <span style="color: #005c5f;">6</span>, <span style="color:
#005¢5f;">7</span>, <span style="color: #005c5f;">8</span>, <span style="color:
#005¢5f;">9</span><span style="color: #434f54;">}</span>;<span style="color: #95a5a6;">
/I Connect to the seven-segment display segment pins</span></div><div><span
style="color: #00979d;">void</span> <span style="color: #d35400;">setup</span><span
style="color: #434f54;">()</span> <span style="color: #434154;">{</span></div><div>&nbsp;
<span style="color: #d35400;">Serial</span>.<span style="color:
#d35400;">begin</span><span style="color: #434f54;">(</span><span style="color:
#005¢5f;">9600</span><span style="color: #434f54;">)</span>;</div><div><span
style="color: #728e00;">for</span> <span style="color: #434f54;">(</span><span
style="color: #00979d;">int</span> i = <span style="color: #005c5f;">0</span>; i &lt; <span
style="color: #005c5f;">8</span>; i++<span style="color: #434f54;">)</span> <span
style="color: #434f54;">{</span></div><div><span style="color:
#d35400;">pinMode</span><span style="color: #434154;">(</span><span style="color:



#d35400;">segmentPins</span>[i], OUTPUT<span style="color:
#434154;">)</span>;</div><div><span style="color: #434154;">}</span></div><div><span
style="color: #434f54;">}</span></div><div><span style="color: #00979d;">void</span>
<span style="color: #d35400;">loop</span><span style="color: #434f54;">()</span> <span
style="color: #434f54;">{</span></div><div>&nbsp; </div><div><span style="color:
#00979d;">char</span> key = <span style="color: #d35400;">keypad</span>.<span
style="color: #d35400;">getKey</span><span style="color:
#434f54;">()</span>;</div><div><span style="color: #728e00;">if</span> <span
style="color: #434f54;">(</span>key<span style="color: #434f54;">)</span> <span
style="color: #434f54;">{</span></div><div><span style="color:
#d35400;">displayCharacter</span><span style="color: #434f54;">(</span>key<span
style="color: #434f54;">)</span>;</div><div><span style="color:
#d35400;">Serial</span>.<span style="color: #d35400;">print</span><span style="color:
#434f54;">(</span>key<span style="color: #434f54;">)</span>;</div><div><span
style="color: #d35400;">delay</span><span style="color: #434f54;">(</span><span
style="color: #005c5f;">1000</span><span style="color:
#434f54;">)</span>;</div><div><span style="color: #d35400;">clearDisplay</span><span
style="color: #434f54;">()</span>;</div><div><span style="color:
#434f54;">}</span></div><div><span style="color: #434f54;">}</span></div><div><span
style="color: #00979d;">void</span> <span style="color:
#d35400;">displayCharacter</span><span style="color: #434f54;">(</span><span
style="color: #00979d;">char</span> <span style="color: #434154;">ch)</span> <span
style="color: #434f54;">{</span></div><div><span style="color: #95a5a6;">// Define
segment patterns for each digit (0-9)</span></div><div><span style="color: #95a5a6;">//
Example: Displaying '1'</span></div><div><span style="color: #95a5a6;">//
A</span></div><div><span style="color: #95a5a6;">// F B</span></div><div><span
style="color: #95a5a6;">// G</span></div><div><span style="color: #95a5a6;">// E
C</span></div><div><span style="color: #95a5a6;">// D</span></div><div>byte
patterns[][<span style="color: #005c5f;">9</span>] = <span style="color:
#434f54;">{</span></div><div><span style="color: #434f54;">{</span><span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005c5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">1</span>, <span style="color: #005c5f;">1</span><span style="color:
#434f54;">}</span>,<span style="color: #95a5a6;"> // 0</span></div><div><span
style="color: #434f54;">{</span><span style="color: #005c5f;">1</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">0</span>, <span
style="color: #005c¢5f;">1</span>, <span style="color: #005¢5f;">1</span>, <span
style="color: #005c5f;">1</span>, <span style="color: #005c5f;">1</span>, <span
style="color: #005c¢5f;">1</span><span style="color: #434f54;">}</span>,<span style="color:
#95a5a6;"> // 1</span></div><div><span style="color: #434f54;">{</span><span
style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">0</span>, <span
style="color: #005c¢5f;">1</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">1</span>, <span
style="color: #005c¢5f;">0</span>, <span style="color: #005c¢5f;">1</span><span
style="color: #434f54;">}</span>,<span style="color: #95a5a6;"> //
2</span></div><div><span style="color: #434f54;">{</span><span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:



#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">1</span>, <span style="color: #005c5f;">1</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">1</span><span style="color:
#43454;">}</span>,<span style="color: #95a5a6;"> // 3</span></div><div><span
style="color: #434f54;">{</span><span style="color: #005c5f;">1</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">0</span>, <span
style="color: #005c¢5f;">1</span>, <span style="color: #005¢5f;">1</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">0</span>, <span
style="color: #005c5f;">1</span><span style="color: #434f54;">}</span>,<span style="color:
#95a5a6;"> // 4</span></div><div><span style="color: #434f54;">{</span><span
style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">1</span>, <span
style="color: #005c¢5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">1</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c5f;">1</span><span
style="color: #434f54;">}</span>,<span style="color: #95a5a6;"> //
5</span></div><div><span style="color: #434f54;">{</span><span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">1</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">1</span><span style="color:
#434f54;">}</span>,<span style="color: #95a5a6;"> // 6</span></div><div><span
style="color: #434f54;">{</span><span style="color: #005c¢5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">1</span>, <span style="color: #005c¢5f;">1</span>, <span
style="color: #005c¢5f;">1</span>, <span style="color: #005¢5f;">1</span>, <span
style="color: #005c5f;">1</span><span style="color: #434f54;">}</span>,<span style="color:
#95a5a6;"> // 7</span></div><div><span style="color: #434f54;">{</span><span
style="color: #005c5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">0</span>, <span
style="color: #005c¢5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">1</span><span
style="color: #434f54;">}</span>,<span style="color: #95a5a6;"> //
8</span></div><div><span style="color: #434f54;">{</span><span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">1</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">1</span><span style="color:
#434f54;">}</span>,<span style="color: #95a5a6;"> // 9</span></div><div><span
style="color: #434f54;">{</span><span style="color: #005c5f;">0</span>, <span
style="color: #005c¢5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">1</span>, <span style="color: #005c¢5f;">0</span>, <span
style="color: #005c¢5f;">1</span><span style="color: #434f54;">}</span>,<span style="color:
#95a5a6;"> /[a</span></div><div><span style="color: #434f54;">{</span><span
style="color: #005c¢5f;">1</span>, <span style="color: #005c¢5f;">1</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">0</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c¢5f;">1</span><span



style="color: #434f54;">}</span>,<span style="color: #95a5a6;">
/Ib</span></div><div><span style="color: #434f54;">{</span><span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">1</span>, <span style="color:
#005¢5f;">1</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">0</span>, <span style="color: #005c5f;">0</span>, <span style="color:
#005¢5f;">1</span>, <span style="color: #005c5f;">1</span><span style="color:
#434f54;">}</span>,<span style="color: #95a5a6;"> //c</span></div><div><span
style="color: #434f54;">{</span><span style="color: #005c5f;">1</span>, <span
style="color: #005c5f;">0</span>, <span style="color: #005c5f;">0</span>, <span
style="color: #005c¢5f;">0</span>, <span style="color: #005¢5f;">0</span>, <span
style="color: #005c5f;">1</span>, <span style="color: #005c¢5f;">0</span>, <span
style="color: #005c¢5f;">1</span><span style="color: #434f54;">}</span>,<span style="color:
#95a5a6;"> //d</span></div><div><span style="color: #434f54;">}</span>;</div><div><span
style="color: #728e00;">if</span> <span style="color: #434f54;">((</span>ch &gt;= "0’
&amp;&amp; ch &lt;= '9'<span style="color: #434f54;">)</span> || <span style="color:
#434f54;">(</span>ch &gt;='A' &amp;&amp; ch &lt;='D'<span style="color:
#434f54;">))</span> <span style="color: #434f54;">{</span></div><div><span style="color:
#95a5a6;">// Get the digit index (0-9) from the character</span></div><div><span
style="color: #00979d;">int</span> index = <span style="color: #434f54;">(</span>ch &lt;=
'9'<span style="color: #434f54;">)</span>? <span style="color: #434f54;">(</span>ch -
'0'<span style="color: #434f54;">)</span> : <span style="color: #434f54;">(</span>ch - 'A"' +
<span style="color: #005c5f;">10</span><span style="color:
#43454;">)</span>;</div><div><span style="color: #95a5a6;">// Write the pattern to the
segment pins</span></div><div><span style="color: #728e00;">for</span> <span
style="color: #434f54;">(</span><span style="color: #00979d;">int</span> i = <span
style="color: #005c5f;">0</span>; i &lt; <span style="color: #005c¢5f;">7</span>; i++<span
style="color: #434f54;">)</span> <span style="color: #434f54;">{</span></div><div><span
style="color: #d35400;">digitalWrite</span><span style="color: #434f54;">(</span><span
style="color: #d35400;">segmentPins</span>[i], <span style="color:
#d35400;">patterns</span>[index][i]<span style="color:
#434f54;">)</span>;</div><div><span style="color: #434f54;">}</span></div><div><span
style="color: #434f54;">}</span></div><div><span style="color:
#434f54;">}</span></div><div><span style="color: #00979d;">void</span> <span
style="color: #d35400;">clearDisplay</span><span style="color: #43454;">()</span> <span
style="color: #434f54;">{</span></div><div><span style="color: #728e00;">for</span>
<span style="color: #434f54;">(</span><span style="color: #00979d;">int</span> i = <span
style="color: #005c5f;">0</span>; i &lt; <span style="color: #005c5f;">8</span>; i++<span
style="color: #434f54;">)</span> <span style="color: #434f54;">{</span></div><div><span
style="color: #d35400;">digitalWrite</span><span style="color: #434f54;">(</span><span
style="color: #d35400;">segmentPins</span>[i], HIGH<span style="color:
#43454;">)</span>;</div><div><span style="color: #434f54;">}</span></div><div><span
style="color: #434f54;">}</span></div></div></div>
<div><br /></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;">Percobaan 2 : Keypad dan Seven Segment</div>
<div style="text-align: left;">
<br />
</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>6. Video Demo&nbsp;</b><a
name="Simulasi"></a><a href="#home">[Kembali]</a></span></span>
</div>
<div style="text-align: center;">
<div class="separator" style="clear: both; text-align: center;"><br
[></div>
<br /><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; text-align: center;">
<br />
</div>
</div>
</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>7. Soal Analisa </b>
<a name="Soal"></a>
<a href="#home" style="font-size:
medium;">[Kembali]</a></span></span>
</div>
<div>
<span style="font-family: times, times new roman, serif;"><br
[></span>
</div>
<div>
<span style="font-family: times, times new roman, serif;">



<div>
<div>
<div>

1. Jelaskan proses scanning pada keypad
menggunakan library</div><div><br /><span>&nbsp; &nbsp; Jawab :</span><br
[></div><div><span><br /></span></div><div><span><span>&nbsp;&nbsp;
&nbsp;</span><br /></span><div class="separator" style="clear: both; text-align:
center;"><a
href="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEh_-uqZVnVXZ7DwPP
DiAUcq2QkK5HQ4q42NXVJeLH7Ib6 1tEXfPuuPKNuFSuikfev4Ko_TJicXB-0K09eZu5cxVTCI
ygskl4JPOahqJEfADDxp01YVvb2aTi6j32-vnq10xU1jqgFQSEhVbVB-XLEa9C1p_AWT ji1-G
dUSS2jjHRr5R_uFxULELIYU2aw/s393/m1s1.PNG" imageanchor="1" style="margin-left:
1em; margin-right: 1em;"><img border="0" data-original-height="224"
data-original-width="393" height="182"
src="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEh_ -uqZVnVXZ7DwPPDi
AUcq2QkK5HQ4q42NXVJeLH71b6 1tEXfPuuPKNuFSuikfev4Ko_TJicXB-0K09eZu5cxVTCly
gskl4JP0ahqJEfADDxp01YVvb2aTi6j32-vnq10xU1jggFQSEhVbVB-XLEa9C1p_AWT _ji1-Gd
USS2jjHRr5R_uFxULELIYU2aw/s320/m1s1.PNG" width="320" /></a></div><div
class="separator" style="clear: both; text-align: left;"><span>&nbsp; &nbsp; Dimisalkan
keypad yang digunakan adalah keypad 3 x 3, yaitu baris (R1, R2, R3) dan 3 kolom (C1, C2,
C3). Untuk baris dinyatakan dengan low, dan untuk kolom dinyatakan high saat aktif, atau
ditekan. Jadi, mikrokontroller akan mendeteksi keypad ditekan saat kolom berlogika highm
untuk posisi keypad mana yang sedang ditekan dinotasikan dengan (RnCn). Mikrokontroller
akan melakukan scanning terus menerus untuk tiap posisi keypad, dengan delay 10 ms,
untuk tabel scanning :</span><br /></div><div class="separator" style="clear: both;
text-align: left;"><div class="separator" style="clear: both; text-align: center;"><a
href="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEjAholppDfXCIMPuOk3
Ho2QunVqrOgrhKEbw7zGG7G8ywKkWJ2jcdru4dHteZb2FQC _TU2QKDyvZpGtvNxj95zhKer
136GbV7peZuaXIMTeXWJ_QOBSaLNniEONjOTz9017gaXSNDMEkKFF222IMS7fovld8Vg6tK
Wu79myDoG-P1mbaPaoQTMUjErt5fks/s456/m1s1b.PNG" imageanchor="1"
style="margin-left: 1em; margin-right: 1em;"><img border="0" data-original-height="208"
data-original-width="456" height="146"
src="https://blogger.googleusercontent.com/img/b/R29vZ2xI/AVvXsEjAholppDfXCIMPuOk3H
02QunVqarOgrhKEbw7zGG7G8ywKkWJ2jcdru4dHteZb2FQC_TU2QKDyvZpGtvNxj95zhKerl3
6GbV7peZuaXIMTeXWJ_QOBSaLNniEONjOTz9017gaXSNDMEkFF222IMS7fovld8Vg6tKW
u79myDoG-P1mbaPaoQTMUjErt5fks/s320/m1s1b.PNG" width="320" /></a></div><br
[><span><span>&nbsp; &nbsp; Mikrokontroleer akan berhenti melakukan scanning saat
suatu key ditekan dan akan melanjutkan scanning lagi sampai suatu key ditekan</span><br
[></span></div><div class="separator" style="clear: both; text-align: left;"><span><span><br
[></span></span></div><div class="separator" style="clear: both; text-align:
left;"><span><span>2. Apakah key pada keypad dapat ditekan bersamaan untuk
menampilkan 2 data bersamaan ? Jika iya jelaskan bagaimana dan jika tidak jelaskan
kenapa !</span></span></div><div class="separator" style="clear: both; text-align:
left;"><span><span><br /><span>&nbsp; &nbsp; Jawab :</span><br
/></span></span></div><div class="separator" style="clear: both; text-align:
left;"><span><span><span><br /></span></span></span></div><div class="separator"
style="clear: both; text-align: left;"><span><span><span><span>&nbsp; &nbsp; Keypad
saat ditekan bersamaan tidak dapat menampilkan 2 data bersamaan, karena saat 1 key



ditekan, maka mikrokontroller akan berhenti melakukan scanning selama key tersebut
ditekan, sehingga saat ditekan lagi key lainnya, maka key yang lain tersebut tidak akan
memunculkan output karena tidak ter-scanning</span><br
[></span></span></span></div><br /></div>
</div>
</div>
<div>
<br />
</div>
</span>
<div>
<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>8. Download File </b>
<a name="Download"></a>
<a
href="#home">[Kembali]</a></span></span><br />
</div>
<div>
<div>
<div>
<span style="font-family:
&quot;times&quot; , &quot;times new roman&quot; , serif;"><br /></span>
</div>
<div>
<span style="font-family:
&quot;times&quot; , &quot;times new roman&quot; , serif;">HTML&nbsp;<span><a
href=".">Download</a></span></span>
</div>
<div>
<span style="font-family:
&quot;times&quot; , &quot;times new roman&quot; , serif;">File
Rangkaian<span>&nbsp;</span><span><a
href="https://drive.google.com/file/d/1ThGBJVFSUK5SieySn_tPSNoeKc_ROTDsi/view?usp=s
haring">Download</a></span><br />Video Percobaan<span>&nbsp;<a
href="https://youtu.be/NzRsB7rTkPk?feature=shared">Download</a></span></span>
</div>
<div>
<div>
<div>
<div>
<div>

<div>

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



serif;"><span>Listing Program<span>&nbsp;<span><a
href="https://drive.google.com/file/d/1qNwjC7_H4Jg5u0_UOIYvQM4HZItBOdr2/view?usp=sh
aring">Download</a></span></span></span></span>

</div>
<div>

<span style="font-family: &quot;times&quot; , &quot;times new roman&quot; ,
serif;"><span><span><span>Datasheet Arduino<span>&nbsp;<a
href="https://drive.google.com/file/d/1e___DNOh22LhADjSri8ikJaMfcJR28fug/view?usp=shari
ng">Download</a></span></span></span></span></span>

</div>
<div>

<span style="font-family: &quot;times&quot; , &quot;times new roman&quot; ,
serif;"><span><span><span>Datasheet Button&nbsp;<a
href="https://drive.google.com/file/d/1z2QjkW654vT8cH7AkOhpLZeX883VfQnW/view?usp=s
haring">Download</a></span></span></span></span>

</div>
</div>
</div>
</div>
</div>
<div>
<span style="font-family:
&quot;times&quot; , &quot;times new roman&quot; , serif;"><span><span>Datasheet seven
segment&nbsp;<a
href="https://drive.google.com/file/d/1p8H4ShsVYcaSWWTjYQJm5QcOmyu3gg93/view?usp
=sharing">Download</a></span></span></span>
</div>
<div>
<span style="font-family:
&quot;times&quot; , &quot;times new roman&quot; , serif;"><span>Datasheet
Keypad&nbsp;<a
href="https://drive.google.com/file/d/1KC17MwleQhDb_FqdddkJvuU4_f-DVJ1Y/view?usp=sh
aring">Download</a></span></span>
</div>
</div>
</div>
</div>
</div>
</div>
</div>
</div>



</div>
<div>
<span style="font-family: &quot;times&quot; , &quot;times new roman&quot; ,
serif;"><br /></span>
</div>
<div>
<br />
</div>
<div>
<br />
</div>
<div>
<br />
</div>
<div>
<br />
</div>
<div>
<br />
</div>
<div>
<br />
</div>
<div>
<br />
</div>
<br />
<div style="text-align: center;">
<br />
</div>
<div>
<div>
<div>
<div>
<div>
<div></div>
</div>
</div>
</div>
</div>
</div>



