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Penguat operasional adalah penguat yang sangat tinggi yang memiliki impedansi masukan sangat 

tinggi (biasanya beberapa megohms) dan impedansi keluaran rendah (kurang dari 100Ω). Rangkaian 

dasar dibuat menggunakan penguat berbeda yang memiliki dua input (positif dan negatif) dan 

setidaknya satu output. Seperti dibahas sebelumnya, input positif (+) menghasilkan output fase yang 

sama dengan sinyal yang diterapkan, sedangkan input ke input negatif (-) menghasilkan polaritas 

output yang berlawanan. Tegangan output ditampilkan sebagai penguatan gain dikalikan dengan 

sinyal input yang diambil melalui impedansi output, R<sub>o</sub>, yang biasanya sangat rendah. 

Rangkaian op-amp yang ideal akan memiliki nilai impedansi input tak hingga, nilai impedansi 

keluaran nol, dan nilai penguat tegangan tak hingga.<br /> 
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</li><li><div style="text-align: justify;"><span style="font-family: times;"><b>Op-Amp Dasar</b><br 

/> 

Rangkaian yang ditunjukkan menggunakan operasi sebagai constant-gain multiplier. Sinyal input, 

V<sub>1</sub>, diterapkan melalui resistor R<sub>1</sub> ke input negatif. Output kemudian 

dihubungkan kembali ke input negatif yang sama melalui resistor R<sub>f</sub>. Input positif 

terhubung ke ground. Karena sinyal V<sub>1</sub> diaplikasikan pada input negatif, output yang 

dihasilkan berlawanan secara bertahap dengan sinyal input. <br /> 
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14.13a menunjukkan op-amp diganti dengan rangkaian ekivalen AC-nya. Jika kita menggunakan 

rangkaian ekivalen op-amp yang ideal, maka rangkaian ekivalen AC tersebut ditunjukkan pada 

Gambar 14.13b. Rangkaian kemudian digambar ulang, seperti yang ditunjukkan pada Gambar 
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Dengan menggunakan superposisi, kita dapat menyelesaikan V1 dalam hal komponen yang 

disebabkan oleh masing-masing sumber. Sumber hanya 

V<sub>1</sub>(-A<sub>v</sub>V<sub>i</sub> diatur ke nol).<br /> 
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Sumber hanya -A<sub>v</sub>V<sub>i</sub> (V<sub>1</sub> diatur ke nol).<br /> 
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Maka total V<sub>i</sub> adalah<br /> 

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



<a 

href="https://4.bp.blogspot.com/-SltfJOscX34/XqGPQbCJpiI/AAAAAAAAAOM/OVcqoYHBIj4aIK4UcU8

oSyHmPpI_8ZLmwCPcBGAYYCw/s1600/7.png" style="margin-left: 1em; margin-right: 1em;"><span 

style="font-family: times;"><img border="0" data-original-height="79" data-original-width="434" 

src="https://4.bp.blogspot.com/-SltfJOscX34/XqGPQbCJpiI/AAAAAAAAAOM/OVcqoYHBIj4aIK4UcU8o

SyHmPpI_8ZLmwCPcBGAYYCw/s1600/7.png" /></span></a></div> 

<span style="font-family: times;"><br /> 

Yang dapat diselesaikan untuk V<sub>i</sub> menjadi <br /> 
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Jika A<sub>v</sub> &gt;&gt; 1 dan  A<sub>v</sub>R<sub>1</sub> &gt;&gt; R<sub>f</sub>, 
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Dengan menyelesaikan V<sub>o</sub>/V<sub>i</sub>, kita dapatkan<br /> 
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Hasil, pada persamaan. (14.8), menunjukkan bahwa perbandingan output keseluruhan dengan 

tegangan input hanya bergantung pada nilai resistor R<sub>1</sub> dan R<sub>f</sub> — 

membuktikan bahwa A<sub>v</sub> sangat besar.<br /> 

<br /> 

<b>Unity Gain</b><br /> 

<br /> 

Jika R<sub>f</sub> = R<sub>1</sub>, penguatannya adalah <br /> 
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Jika R<sub>f</sub> persis sama dengan R<sub>1</sub>, maka penguatan tegangannya sama dengan 

1.<br /> 

<br /> 

<b>Constant Magnitude Gain</b> (Penguatan Magnitudo Konstan)<br /> 

<br /> 

Jika Rf adalah kelipatan dari R<sub>1</sub>, penguatan amplifier keseluruhan bernilai konstan. 

Misalnya, jika R<sub>f</sub> = 10R<sub>1</sub>, maka<br /> 

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

<blockquote style="border: none; margin: 0px 0px 0px 40px; padding: 0px;"><blockquote 

style="border: none; margin: 0px 0px 0px 40px; padding: 0px;"><blockquote style="border: none; 

margin: 0px 0px 0px 40px; padding: 0px;"><a 

href="https://3.bp.blogspot.com/-uUqycIQnfLE/XqGPNwK7VvI/AAAAAAAAAOM/DKswCzoxrtoMCwv



cuz3q8mdxZsOKcf6FgCPcBGAYYCw/s1600/13.png" style="margin-left: 1em; margin-right: 

1em;"><span style="font-family: times;"><img border="0" data-original-height="73" 

data-original-width="266" 

src="https://3.bp.blogspot.com/-uUqycIQnfLE/XqGPNwK7VvI/AAAAAAAAAOM/DKswCzoxrtoMCwvc

uz3q8mdxZsOKcf6FgCPcBGAYYCw/s1600/13.png" 

/></span></a></blockquote></blockquote></blockquote></div> 

<span style="font-family: times;"><br /> 

dan rangkaian memberikan penguatan tegangan bernilai 10 dengan inversi fase 180° dari sinyal 

input. Jika kita memilih nilai resistor yang tepat untuk R<sub>f</sub> dan R<sub>1</sub>, kita dapat 

memperoleh berbagai macam penguatan, penguatannya menjadi seakurat resistor yang digunakan 

dan hanya sedikit dipengaruhi oleh suhu dan faktor rangkaian lainnya.<br /> 

<br /> 

<b>Virtual Ground</b><br /> 

<br /> 

Tegangan keluaran dibatasi oleh tegangan suplai, biasanya, beberapa volt. Seperti yang dinyatakan 

sebelumnya, penguatan tegangan sangat tinggi. Jika misalnya, V<sub>o</sub> = -10 V dan 

A<sub>v</sub> = 20.000, maka tegangan input akan menjadi <br /> 
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Konsep virtual short menyiratkan bahwa meskipun tegangan hampir 0 V, tidak ada arus melalui input 

penguat ke ground. Gambar 14.14 menggambarkan konsep ground virtual. Garis tebal digunakan 

untuk menunjukkan bahwa kita dapat mempertimbangkan bahwa ada hubung singkat dengan 

V<sub>i</sub> ≈ 0 V, tetapi karena ini adalah hubung singkat virtual, sehingga tidak ada arus 

melewati hubung singkat ke tanah. Arus hanya melalui resistor R<sub>1</sub> dan R<sub>f</sub> 

seperti yang ditunjukkan pada gambar.<br /> 
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Dengan menggunakan konsep virtual ground, kita dapat menulis persamaan untuk I saat ini sebagai 

berikut:<br /> 
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Georgia, Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; font-size: 15.4px; text-align: 

left;">Prinsip Kerja gambar b dan c :&nbsp;</div><div style="background-color: white; font-family: 

Georgia, Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; font-size: 15.4px; text-align: 

left;"><span style="text-align: justify;">Dengan menggunakan superposisi, kita dapat menyelesaikan 

V1 dalam hal komponen yang disebabkan oleh masing-masing sumber. Sumber hanya V</span><sub 

style="text-align: justify;">1</sub><span style="text-align: justify;">(-A</span><sub style="text-align: 

justify;">v</sub><span style="text-align: justify;">V</span><sub style="text-align: 

justify;">i</sub><span style="text-align: justify;">&nbsp;diatur ke nol).&nbsp;</span><span 

style="text-align: justify;">Jika A</span><sub style="text-align: justify;">v</sub><span 

style="text-align: justify;">&nbsp;&gt;&gt; 1 dan A</span><sub style="text-align: 

justify;">v</sub><span style="text-align: justify;">R</span><sub style="text-align: 

justify;">1</sub><span style="text-align: justify;">&nbsp;&gt;&gt; R</span><sub style="text-align: 

justify;">f</sub><span style="text-align: justify;">, maka<div class="separator" style="clear: both; 

text-align: center;"><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEge-phrObJK-XVXQjgwaGEyCIM



qeHYPUKqXZ81C1FBBNZDgNoKIJnCBbqzu8S-tnCv1kLaaE_W6Gs91R8eV4An17YIZJisMEEi7Kd8RCoIUD

EhXsvTqFjfBpMA-SjpSGpBS5bYP2l7PYXZ6cTewAkS7LrJXW9jPjiHcmw2MekKQJEj9WaDA7ZU5Oqmr/s1

48/rms%205.png" style="color: #2f0a08; margin-left: 1em; margin-right: 1em; text-decoration-line: 

none;"><img border="0" data-original-height="79" data-original-width="148" height="79" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEge-phrObJK-XVXQjgwaGEyCIMq

eHYPUKqXZ81C1FBBNZDgNoKIJnCBbqzu8S-tnCv1kLaaE_W6Gs91R8eV4An17YIZJisMEEi7Kd8RCoIUDE

hXsvTqFjfBpMA-SjpSGpBS5bYP2l7PYXZ6cTewAkS7LrJXW9jPjiHcmw2MekKQJEj9WaDA7ZU5Oqmr/s16

00/rms%205.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(230, 230, 230); box-shadow: rgba(0, 0, 0, 0.1) 1px 1px 

5px; padding: 5px; position: relative;" width="148" /></a></div><div class="separator" style="clear: 

both; text-align: left;">Jadi&nbsp;</div><div class="separator" style="clear: both; text-align: 

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEjaPDFjzbvrupuqWXzexYmV8IP

HCk_nyaxA4TreTA7O9xrAuqlxIwAnzN3WVS5BlfJuUDV1_sgTR3523RTMvHlrI4tg_7DfJlGXmXzcHpzWG

375dicdApHB7mQMkA8j0FzFX2XQtfaRrh7eIjkpl8_81R319mK0zNpx8jSAndfQiAZGm5WCy_d9KnVl/s1

21/rms%202.png" style="color: #2f0a08; margin-left: 1em; margin-right: 1em; text-decoration-line: 

none;"><img border="0" data-original-height="79" data-original-width="121" height="79" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEjaPDFjzbvrupuqWXzexYmV8IPH

Ck_nyaxA4TreTA7O9xrAuqlxIwAnzN3WVS5BlfJuUDV1_sgTR3523RTMvHlrI4tg_7DfJlGXmXzcHpzWG37

5dicdApHB7mQMkA8j0FzFX2XQtfaRrh7eIjkpl8_81R319mK0zNpx8jSAndfQiAZGm5WCy_d9KnVl/s160

0/rms%202.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(230, 230, 230); box-shadow: rgba(0, 0, 0, 0.1) 1px 1px 

5px; padding: 5px; position: relative;" width="121" /></a></div><div class="separator" style="clear: 

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

center;"><span style="text-align: justify;">Hasil pada persamaan&nbsp; menunjukkan bahwa 

perbandingan output keseluruhan dengan tegangan input hanya bergantung pada nilai resistor 

R</span><sub style="text-align: justify;">1</sub><span style="text-align: justify;">&nbsp;dan 

R</span><sub style="text-align: justify;">f</sub><span style="text-align: justify;">&nbsp;— 

membuktikan bahwa A</span><sub style="text-align: justify;">v</sub><span style="text-align: 

justify;">&nbsp;sangat besar.</span></div><div class="separator" style="clear: both; text-align: 

center;"><span style="text-align: justify;"><br /></span></div></div><br /><div style="text-align: 

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

style="border: none; margin: 0px 0px 0px 40px; padding: 0px;"><blockquote style="border: none; 

margin: 0px 0px 0px 40px; padding: 0px;"><div style="text-align: left;"><div class="separator" 

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

href="https://blogger.googleusercontent.com/img/a/AVvXsEiQR6fKG6rGlCyk9yMwTtE4hDiCmJNISpO

VILdexWGjJra2jvVIzThaUAwpL30WacZq3VRWnTcfSwHZbGY5kZs9bOk6G6AW_9ICnfTOJLKpA9He3vym

PcVz8BMYuB7Smd1HvKykx6J3EFZIKAk41objXNhOpTqAMBA-Esr3k2jO10LrJc7GfDe25QzV" 

style="margin-left: 1em; margin-right: 1em;"><img alt="" data-original-height="567" 

data-original-width="967" height="188" 

src="https://blogger.googleusercontent.com/img/a/AVvXsEiQR6fKG6rGlCyk9yMwTtE4hDiCmJNISpO

VILdexWGjJra2jvVIzThaUAwpL30WacZq3VRWnTcfSwHZbGY5kZs9bOk6G6AW_9ICnfTOJLKpA9He3vym

PcVz8BMYuB7Smd1HvKykx6J3EFZIKAk41objXNhOpTqAMBA-Esr3k2jO10LrJc7GfDe25QzV=w320-h188

" width="320" /></a></div></div></blockquote></blockquote><div style="text-align: left;"><div 

style="text-align: center;">&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;14.13 
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style="text-align: justify;"><span style="font-family: times;"></span><span style="font-family: 

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

style="clear: both; text-align: left;"><span style="background-color: white; font-family: Georgia, 

Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; font-size: 15.4px; text-align: justify;"><br 

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

style="background-color: white; font-family: Georgia, Utopia, &quot;Palatino Linotype&quot;, 

Palatino, serif; font-size: 15.4px; text-align: justify;">Dengan menggunakan konsep virtual ground, 

kita dapat menulis persamaan untuk I saat ini sebagai berikut:</span></div><div class="separator" 

style="clear: both; text-align: center;"><span style="background-color: white; font-family: Georgia, 

Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; font-size: 15.4px; text-align: justify;"><br 

/></span></div><div class="separator" style="background-color: white; clear: both; font-family: 

Georgia, Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; font-size: 15.4px;"><a 

href="https://4.bp.blogspot.com/-csWl3nyEklE/XqGPORM2r3I/AAAAAAAAAOM/4T5lMfyON7Qp0Ru

R9oJEAAlhm_BxJ7WHQCPcBGAYYCw/s1600/16.png" style="color: #ff2807; margin-left: 1em; 

margin-right: 1em;"><img border="0" data-original-height="81" data-original-width="168" 

src="https://4.bp.blogspot.com/-csWl3nyEklE/XqGPORM2r3I/AAAAAAAAAOM/4T5lMfyON7Qp0RuR

9oJEAAlhm_BxJ7WHQCPcBGAYYCw/s1600/16.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(230, 230, 230); 

box-shadow: rgba(0, 0, 0, 0.1) 1px 1px 5px; padding: 5px; position: relative;" /></a></div><br 

style="background-color: white; font-family: Georgia, Utopia, &quot;Palatino Linotype&quot;, 

Palatino, serif; font-size: 15.4px; text-align: justify;" /><span style="background-color: white; 

font-family: Georgia, Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; font-size: 15.4px; 

text-align: justify;">Yang dapat diselesaikan untuk V</span><sub style="background-color: white; 

font-family: Georgia, Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; text-align: 

justify;">o</sub><span style="background-color: white; font-family: Georgia, Utopia, &quot;Palatino 

Linotype&quot;, Palatino, serif; font-size: 15.4px; text-align: justify;">/V</span><sub 

style="background-color: white; font-family: Georgia, Utopia, &quot;Palatino Linotype&quot;, 

Palatino, serif; text-align: justify;">1</sub><span style="background-color: white; font-family: 

Georgia, Utopia, &quot;Palatino Linotype&quot;, Palatino, serif; font-size: 15.4px; text-align: 

justify;">:</span><br style="background-color: white; font-family: Georgia, Utopia, &quot;Palatino 

Linotype&quot;, Palatino, serif; font-size: 15.4px; text-align: justify;" /><div class="separator" 

style="background-color: white; clear: both; font-family: Georgia, Utopia, &quot;Palatino 

Linotype&quot;, Palatino, serif; font-size: 15.4px;"><a 

href="https://3.bp.blogspot.com/-KO-r9EEVnYQ/XqGPOqHDzkI/AAAAAAAAAOM/mvCQQ8i_wCg0Ub

X93fN3v_e0xm5B-cGrwCPcBGAYYCw/s1600/17.png" style="color: #2f0a08; margin-left: 1em; 

margin-right: 1em; text-decoration-line: none;"><img border="0" data-original-height="79" 

data-original-width="121" 

src="https://3.bp.blogspot.com/-KO-r9EEVnYQ/XqGPOqHDzkI/AAAAAAAAAOM/mvCQQ8i_wCg0UbX

93fN3v_e0xm5B-cGrwCPcBGAYYCw/s1600/17.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(230, 230, 230); 

box-shadow: rgba(0, 0, 0, 0.1) 1px 1px 5px; padding: 5px; position: relative;" /></a></div><br 

/></div></span></div><div style="text-align: justify;"><span style="font-family: times;"><u><b><br 

/></b></u></span></div><span style="font-family: times;"><div style="text-align: justify;"><u><b>2. 

Video</b></u></div><div style="text-align: justify;"><u><b><br 

/></b></u></div></span></div><blockquote style="border: none; margin: 0 0 0 40px; padding: 

0px;"><div><span style="font-family: times;"><div style="text-align: center;"><u><div 



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

contentid="2dd096e48bed2c2b" height="266" id="BLOG_video-2dd096e48bed2c2b" 

width="320"></object></div></u></div></span></div></blockquote><div><span style="font-family: 

times;"></span><span style="font-family: times;"><div style="text-align: center;"><u>&nbsp; 

14.10<br /></u></div><div style="text-align: center;"><u><br /></u></div><div style="text-align: 

justify;"><u><b><br /></b></u></div></span></div><blockquote style="border: none; margin: 0 0 0 

40px; padding: 0px;"><blockquote style="border: none; margin: 0 0 0 40px; padding: 

0px;"><blockquote style="border: none; margin: 0 0 0 40px; padding: 0px;"><blockquote 

style="border: none; margin: 0 0 0 40px; padding: 0px;"><blockquote style="border: none; margin: 0 

0 0 40px; padding: 0px;"><div><span style="font-family: times;"><div style="text-align: 

justify;"><object class="BLOG_video_class" contentid="53df52df5954f6ff" height="266" 

id="BLOG_video-53df52df5954f6ff" 

width="320"></object></div></span></div></blockquote></blockquote></blockquote></blockquot

e></blockquote><p style="text-align: center;">&nbsp;14.12</p><p style="text-align: center;"><br 

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

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

both; text-align: center;"></div></div><blockquote style="border: none; margin: 0 0 0 40px; padding: 

0px;"><div><div class="separator" style="clear: both; text-align: center;"><span style="font-family: 

times;">&nbsp;<object class="BLOG_video_class" contentid="d6618a154afca3ca" height="266" 

id="BLOG_video-d6618a154afca3ca" 

width="320"></object></span></div></div></blockquote><div><div class="separator" style="clear: 

both; text-align: center;"><span style="font-family: times;">&nbsp; 14.13(a)</span></div><p></p><p 

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

center;"></div></div><blockquote style="border: none; margin: 0 0 0 40px; padding: 

0px;"><div><div class="separator" style="clear: both; text-align: center;"><span style="font-family: 

times;">&nbsp;<object class="BLOG_video_class" contentid="996aad7bafa2f360" height="266" 

id="BLOG_video-996aad7bafa2f360" 

width="320"></object></span></div></div></blockquote><div><div class="separator" style="clear: 

both; text-align: center;"><span style="font-family: times;">14.13(b)</span></div><div 

class="separator" style="clear: both; text-align: center;"><span style="font-family: times;"><br 

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

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

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

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

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

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

both; text-align: center;"></div></div><blockquote style="border: none; margin: 0 0 0 40px; padding: 

0px;"><div><div class="separator" style="clear: both; text-align: center;"><span style="font-family: 

times;"><object class="BLOG_video_class" contentid="8109fe20f41f3cdc" height="266" 

id="BLOG_video-8109fe20f41f3cdc" 

width="320"></object></span></div></div></blockquote><div><div class="separator" style="clear: 

both; text-align: center;"><span style="font-family: times;">&nbsp; &nbsp; &nbsp; &nbsp; 

&nbsp;14.13(c)</span></div><div class="separator" style="clear: both; text-align: center;"><span 

style="font-family: times;"><br /></span></div><span style="font-family: times;"><div 

style="text-align: justify;"><br /></div></span></div><blockquote style="border: none; margin: 0 0 0 

40px; padding: 0px;"><div><div class="separator" style="clear: both; text-align: center;"><span 

style="font-family: times;"><object class="BLOG_video_class" contentid="cc11039e082a3f76" 

height="266" id="BLOG_video-cc11039e082a3f76" 



width="320"></object>&nbsp;&nbsp;</span></div></div></blockquote><div><div class="separator" 

style="clear: both; text-align: center;"><span style="font-family: times;">14.13(d)</span></div><div 

class="separator" style="clear: both; text-align: center;"><span style="font-family: times;"><br 

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

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

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

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

style="clear: both; text-align: justify;"><span style="color: #2b00fe; font-family: times; font-size: 

large;"><b><b>5. Download</b> <a href="#home">[Kembali]</a> 

    &nbsp;</b></span></div><div class="separator" style="clear: both; text-align: justify;"><b><span 

style="font-family: times;">&nbsp;</span></b></div><div class="separator" style="clear: both; 

text-align: left;"><div style="text-align: justify;"><span style="font-family: 

times;"><b>&nbsp;-</b>Download HTML<span style="color: #ff00fe;"> <a 

href="https://docs.google.com/document/d/1qKrspOqhXd8TPm7klOWgY4B5NAXrQG5u/edit?usp=s

haring&amp;ouid=110707825129403603406&amp;rtpof=true&amp;sd=true"><span style="color: 

#ff00fe;">di sini</span></a></span></span></div><div style="text-align: justify;"><span 

style="font-family: times;">&nbsp;-Download Rangkaian a&nbsp;<a 

href="https://drive.google.com/file/d/1UcWK6onBZcw7Gq_oHdvXpzTAQXTb0Dj9/view?usp=sharing

"><span style="color: #ff00fe;">di sini</span></a></span></div><div style="text-align: 

justify;"><span style="font-family: times;">&nbsp;-</span><span style="font-family: 

times;">Download Rangkaian b <a 

href="https://drive.google.com/file/d/1qnDeRJ97rLYg7sfmIapSdzNRHrJqBLzx/view?usp=sharing"><s

pan style="color: #ff00fe;">di sini</span></a></span></div><div style="text-align: justify;"><span 

style="font-family: times;">&nbsp;-Download Rangkaian c <a 

href="https://drive.google.com/file/d/1JP9DMz14pQIgU38GEExr0v0KzRnR77iN/view?usp=sharing">

<span style="color: #ff00fe;">di sini</span></a></span></div><div style="text-align: justify;"><span 

style="font-family: times;">&nbsp;-Download Rangkaian d <a 

href="https://drive.google.com/file/d/1ptZmkevrzWcJB06PVRUBxt8mWgOOSmZN/view?usp=sharin

g"><span style="color: #ff00fe;">di sini</span></a></span></div><div style="text-align: justify;">- 

Download Rangkaian 14.10 <a 

href="https://drive.google.com/file/d/1NvAdP0TLUs5OUDoyYQpn5mIc5WWufjRW/view?usp=sharin

g"><span style="color: #ff00fe;">di sini</span></a></div><div style="text-align: justify;"><span 

style="font-family: times;">- Download Rangkaian 14.12&nbsp;<a 

href="https://drive.google.com/file/d/1idpFWZI_RbXtfIyq_ZLrv9FALO7EYPXM/view?usp=sharing"><s

pan style="color: #ff00fe;">di sini</span></a></span></div><div style="text-align: justify;"><span 

style="font-family: times;">- Download video 14.a <a 

href="https://drive.google.com/file/d/1OESC07leLmWfeO3O_WS_BCNcmwEy_29E/view?usp=sharin

g"><span style="color: #ff00fe;">di sini</span></a></span></div><div style="text-align: 

justify;"><span style="font-family: times;">- Download video 14.b<span style="color: #ff00fe;"> <a 

href="https://drive.google.com/file/d/1OESC07leLmWfeO3O_WS_BCNcmwEy_29E/view?usp=sharin

g"><span style="color: #ff00fe;">di sini</span></a></span></span></div><div style="text-align: 

justify;"><span style="font-family: times;">- Download video 14.c <a 

href="https://drive.google.com/file/d/1i7jWbPbAihSSYnySHD1pgJX9Wob0nKUy/view?usp=sharing">

<span style="color: #ff00fe;">di sini</span></a></span></div><div style="text-align: justify;"><span 

style="font-family: times;">- Download video 14.d <a 

href="https://drive.google.com/file/d/1sb7jXR5uzxsEEfimvP25K6vIhrchbe9-/view?usp=sharing"><sp
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href="https://drive.google.com/file/d/1iWEu-OjH4w5Xq0FvydorUzXt5N87w_rl/view?usp=sharing"><

span style="color: #ff00fe;">di sini</span></a></span></span></div></div><div class="separator" 
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