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

<div style="text-align: center;"> 

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

href="https://ldteunand.blogspot.com/p/modul-1.html#">[KEMBALI KE MENU SEBELUMNYA]</a> 

  </span> 

</div> 

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

<center> 

  <div style="background-color: white; border: 2px dashed rgb(23, 128, 221); height: 240px; overflow: 

auto; padding: 10px; text-align: center; width: 330px;"> 

    <span style="font-family: times;"><b>DAFTAR ISI</b> 

      <br /> 

    </span> 

    <div style="text-align: left;"> 

      <span style="font-family: times;"><a href="#soal">1. Soal </a> </span> 

    </div> 

    <div style="text-align: left;"> 

      <span style="font-family: times;"><a href="#prinsip">2. Prinsip kerja <br /></a> 

      </span> 

    </div> 

    <div style="text-align: left;"> 

      <span style="font-family: times;"><a href="#simulasi">3. Video Simulasi </a> 

      </span> 

    </div> 

    <div style="text-align: left;"> 

      <span style="font-family: times;"><a href="#download">4. Download File </a>&nbsp; 

      </span> 

    </div> 

    <div style="text-align: left;"></div> 

  </div> 

</center> 

 



<p style="text-align: center;"> 

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

</p> 

<p style="text-align: justify;"></p> 

<p> 

  <span style="font-family: times;"><b style="text-align: left;"><span style="font-size: medium;"><a 

href="https://www.blogger.com/null" name="soal">1. Soal</a><a 

href="#home">[Kembali]</a></span></b> 

  </span> 

</p> 

<h4 style="background-color: white; color: #4e4e4e; font-size: 15.4px; text-align: left;"> 

  <span style="font-family: times;">1.&nbsp;Jelaskan karakterisktik op amp dan fungsi dari op amp! 

</span></h4> 

<h4 style="background-color: white; color: #4e4e4e; font-size: 15.4px; text-align: left;"> 

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

</h4><div><span style="font-family: times;"><b>Karakteristik Op Amp:</b></span></div> 

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhOMBbMlJr8_USL9jf67ST99G
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8-h192/Karakteristik-Op-Amp.jpg" width="498" /></a></div><br /><p style="background-color: 

white; border: 0px none; box-sizing: border-box; color: #333333; font-family: &quot;Droid 

Sans&quot;; list-style: none; margin: 0px 0px 20px; outline: none; padding: 0px;">Umumnya, Resistor 

yang dihubungkan antara inverting input dan output biasanya menjadi gain atau kekuatan pada 

Op-Amp.</p><p style="background-color: white; border: 0px none; box-sizing: border-box; color: 

#333333; font-family: &quot;Droid Sans&quot;; list-style: none; margin: 0px 0px 20px; outline: none; 

padding: 0px;">Sementara itu, Konfigurasi Lingkar Tertutup atau Closed Loop Configuration adalah 

Negatif Feedback (umpan balik negatif) yang terkonfigurasi.</p><p style="background-color: white; 

border: 0px none; box-sizing: border-box; color: #333333; list-style: none; margin: 0px 0px 20px; 

outline: none; padding: 0px;"><span style="font-family: inherit;">Umpan balik seperti itu akan 

membuat gain berkurang. Sehingga, kekuatan yang ada dapat dikendalikan dan 

diukur.</span></p><p style="background-color: white; border: 0px none; box-sizing: border-box; 

color: #333333; list-style: none; margin: 0px 0px 20px; outline: none; padding: 0px;"><span 

style="font-family: inherit;">Kenapa gain di sini harus dikurangi? Ini bertujuan untuk mencegah 

respon asing masuk dan menghambat Noise.</span></p><p style="background-color: white; border: 



0px none; box-sizing: border-box; color: #333333; list-style: none; margin: 0px 0px 20px; outline: 

none; padding: 0px;"><span style="font-family: inherit;">Di lain sisi, Open Loop Configuration atau 

atau Konfigurasi Lingkar Terbuka memiliki gain yang bernilai tak terhingga (∞). Itulah sebabnya 

kenapa tegangan output mendekati nilai tegangan Vcc.</span></p><p style="background-color: 

white; border: 0px none; box-sizing: border-box; color: #333333; list-style: none; margin: 0px 0px 

20px; outline: none; padding: 0px;"><span style="font-family: inherit;">Lalu, seperti apa karakteristik 

Op-Amp yang ideal?</span></p><p style="background-color: white; border: 0px none; box-sizing: 

border-box; color: #333333; list-style: none; margin: 0px 0px 20px; outline: none; padding: 

0px;"><span style="font-family: inherit;">Salah satu karakteristik Op-Amp atau Operation Amplifier 

yang ideal adalah tidak terpengaruh oleh suhu. Selain itu, karakter lainnya adalah 

sbb.</span></p><ol style="background-color: white; border: 0px none; box-sizing: border-box; color: 

#333333; list-style: none; margin: 0px 0px 20px 15px; outline: none; padding: 0px;"><li 

style="border: 0px none; box-sizing: border-box; list-style: outside decimal; margin: 0px 0px 5px; 

outline: none; padding: 0px;"><span style="font-family: inherit;"><strong style="border: 0px none; 

box-sizing: border-box; list-style: none; margin: 0px; outline: none; padding: 0px;">Memiliki 

Bandwidth (BW) dengan nilai tak terhingga (∞);</strong>&nbsp;ini karena ideal atau tidaknya 

Op-Amp dilihat dari adanya respons frekuensi yang tidak terbatas sehingga mampu memperkuat 

frekuensi sinyal dari DC ke AC.</span></li><li style="border: 0px none; box-sizing: border-box; 

list-style: outside decimal; margin: 0px 0px 5px; outline: none; padding: 0px;"><span 

style="font-family: inherit;"><strong style="border: 0px none; box-sizing: border-box; list-style: none; 

margin: 0px; outline: none; padding: 0px;">Impedansi input bernilai tak terhingga 

(∞);&nbsp;</strong>rasio tegangan input terhadap arus input dianggap tak terbatas agar mencegah 

arus yang mengalir dari sumber suplai ke rangkaian input amplifier (IIN = 0).</span></li><li 

style="border: 0px none; box-sizing: border-box; list-style: outside decimal; margin: 0px 0px 5px; 

outline: none; padding: 0px;"><span style="font-family: inherit;"><strong style="border: 0px none; 

box-sizing: border-box; list-style: none; margin: 0px; outline: none; padding: 0px;">Impedansi output 

bernilai nol (0);</strong>&nbsp;idealnya, impedansi output Op-Amp adalah nol karena bertindak 

sebagai sumber tegangan internal yang sempurna tanpa resistansi internal. Sehingga mampu 

memasok arus yang dibutuhkan oleh beban.</span></li><li style="border: 0px none; box-sizing: 

border-box; list-style: outside decimal; margin: 0px 0px 5px; outline: none; padding: 0px;"><span 

style="font-family: inherit;"><strong style="border: 0px none; box-sizing: border-box; list-style: none; 

margin: 0px; outline: none; padding: 0px;">Kekuatan tegangan Open Loop (Av) bernilai tak terhingga 

(∞);</strong>&nbsp;open loop gain merupakan kekuatan dari Op-Amp yang tidak memiliki umpan 

balik bernilai negatif atau positif. Dengan gain yang demikian itu, nilai real dari kekuatan tegangan 

yang tidak terbatas berkisar antara 20.000 hingga 200.000.</span></li><li style="border: 0px none; 

box-sizing: border-box; list-style: outside decimal; margin: 0px 0px 5px; outline: none; padding: 

0px;"><span style="font-family: inherit;"><strong style="border: 0px none; box-sizing: border-box; 

list-style: none; margin: 0px; outline: none; padding: 0px;">Tegangan output offset bernilai nol 

(0);&nbsp;</strong>ini akan terjadi apabila perbedaan tegangan antara non-inverting dan inverting 

input adalah bernilai sama, nol, atau keduanya berada di ground.</span></li></ol><div><span 

style="color: #333333;"><b>Fungsi Op Amp:</b></span></div><div><p style="background-color: 

white; border: 0px; box-sizing: inherit; margin: 0px 0px 1.5em; padding: 0px;"><span 

style="font-family: inherit;">Operasional Amplifier merupakan perangkat yang berfungsi sebagai 

penguat sinyal masukan. Selain itu Op-Amp juga berfungsi sebagai pengindera atau pendeteksi arus 

listrik, yaitu jenis&nbsp;<a href="https://thecityfoundry.com/arus-listrik-ac-dan-dc/" rel="noopener" 

style="box-sizing: inherit; text-decoration-line: none; transition: color 0.1s ease-in-out 0s, 

background-color 0.1s ease-in-out 0s;" target="_blank" title="arus AC dan DC">arus AC dan 

DC</a>.</span></p><div style="background-color: #ffeaa7; border-radius: 15px; border: rgb(0, 0, 0); 



box-sizing: inherit; padding: 25px;"><p style="border: 0px; box-sizing: inherit; margin: 0px 0px 1.5em; 

padding: 0px;"><span style="font-family: inherit;"><span style="box-sizing: inherit; font-weight: 

700;">Adapun fungsi Op-Amp, diantaranya adalah</span>:</span></p><ul style="border: 0px; 

box-sizing: border-box; list-style-image: initial; list-style-position: initial; margin: 0px 0px 1.5em 3em; 

padding: 0px;"><li style="border: 0px; box-sizing: inherit; margin: 0px; padding: 0px;"><span 

style="font-family: inherit;">OP-Amp berfungsi untuk memperkuat sinyal.</span></li><li 

style="border: 0px; box-sizing: inherit; margin: 0px; padding: 0px;"><span style="font-family: 

inherit;">Buffer sinyal.</span></li><li style="border: 0px; box-sizing: inherit; margin: 0px; padding: 

0px;"><span style="font-family: inherit;">Berfungsi sebagai sensor.</span></li><li style="border: 0px; 

box-sizing: inherit; margin: 0px; padding: 0px;"><span style="font-family: inherit;">Digunakan 

sebagai penguat.</span></li><li style="border: 0px; box-sizing: inherit; margin: 0px; padding: 

0px;"><span style="font-family: inherit;">Mengkonversikan sinyal analog ke digital.</span></li><li 

style="border: 0px; box-sizing: inherit; margin: 0px; padding: 0px;"><span style="font-family: 

inherit;">Sebagai filter aktif.</span></li><li style="border: 0px; box-sizing: inherit; margin: 0px; 

padding: 0px;"><span style="font-family: inherit;">Memperkuat volume suara.</span></li><li 

style="border: 0px; box-sizing: inherit; margin: 0px; padding: 0px;"><span style="font-family: 

inherit;">Instrumentasi.</span></li><li style="border: 0px; box-sizing: inherit; margin: 0px; padding: 

0px;"><span style="font-family: inherit;">Mengatur tegangan dan lain 

sebagainya.</span></li></ul></div></div> 

<div class="separator" style="background-color: white; clear: both; color: #4e4e4e; font-size: 15.4px; 

text-align: center;"> 
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<p style="background-color: white; color: #4e4e4e; font-size: 15.4px;"></p> 

<h4 style="background-color: white; color: #4e4e4e; font-size: 15.4px; text-align: left;"> 

  <span style="font-family: times;">2.&nbsp;Jelaskan macam macam aplikasi op amp beserta 

fungsinya!</span></h4> 

<h4 style="text-align: left;"> 

  <span style="font-family: times;">Jawab:</span></h4><h3 class="wp-block-heading" 

style="background-color: white; box-sizing: inherit; clear: both; color: #242424; line-height: 1.5; 

margin: 0px 0px 15px;"><span style="font-family: inherit; font-size: small;">1. Komparator 

(Pembanding)</span></h3><div class="wp-block-image" style="background-color: white; box-sizing: 

inherit; color: #404040; margin: 0px 0px 1.75em;"><figure class="aligncenter" style="box-sizing: 

inherit; clear: both; display: table; margin: 0px auto;"><img alt="" class="aligncenter" 

decoding="async" 

src="https://upload.wikimedia.org/wikipedia/commons/thumb/0/0d/Op-Amp_Comparator.svg/220

px-Op-Amp_Comparator.svg.png" style="border: 0px; box-sizing: border-box; clear: both; display: 

table; height: auto; margin-bottom: 15px; margin-left: auto; margin-right: auto; max-width: 100%; 

vertical-align: bottom;" /><figcaption style="border: none; box-sizing: inherit; caption-side: bottom; 

color: #555555; display: table-caption; font-style: italic; line-height: 1.4; margin: 0px; padding: 14px; 

text-align: center;"><span style="font-family: inherit;">Op Amp sebagai 

Komparator</span></figcaption></figure></div><p style="background-color: white; box-sizing: 

inherit; color: #404040; line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: 



inherit;">Merupakan salah satu aplikasi yang memanfaatkan batas simpal terbuka (<em 

style="box-sizing: inherit;"><span style="box-sizing: inherit; font-weight: 700;">open-loop 

gain</span></em>) penguat operasional yang sangat besar.&nbsp;Ada jenis penguat operasional 

khusus yang memang difungsikan semata-mata untuk penggunaan ini dan agak berbeda dari 

penguat operasional lainnya dan umum disebut juga dengan&nbsp;<span style="box-sizing: inherit; 

font-weight: 700;">komparator.</span></span></p><p style="background-color: white; box-sizing: 

inherit; color: #404040; line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: 

inherit;">Komparator membandingkan dua&nbsp;tegangan listrik&nbsp;dan mengubah keluarannya 

untuk menunjukkan tegangan mana yang lebih tinggi.</span></p><p style="background-color: 

white; box-sizing: inherit; color: #404040; line-height: 1.5; margin: 0px 0px 15px;"><span 

style="font-family: inherit;"><img alt="{\displaystyle 

V_{\text{out}}=\left\{{\begin{matrix}V_{\text{S+}}&amp;V_{1}&gt;V_{2}\\V_{\text{S-}}&amp;V_{1}&lt

;V_{2}\end{matrix}}\right.}" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/b3144773e3a2a3de889cee174a30

5ab0caa8cbf0" style="border: 0px; box-sizing: inherit; height: auto; max-width: 100%;" 

/></span></p><p style="background-color: white; box-sizing: inherit; color: #404040; line-height: 

1.5; margin: 0px 0px 15px;"><span style="font-family: inherit;">di mana&nbsp;<span 

class="mwe-math-element" style="box-sizing: inherit;"><img alt="{\displaystyle V_{\text{s}}}" 

aria-hidden="true" class="mwe-math-fallback-image-inline" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/0622261e59ddd90ea5a01382cc5e

12f756a45af2" style="border: 0px; box-sizing: inherit; height: auto; max-width: 100%;" 

/></span>&nbsp;adalah tegangan catu daya dan penguat operasional beroperasi di 

antara&nbsp;<span class="mwe-math-element" style="box-sizing: inherit;"><img alt="{\displaystyle 

+V_{\text{s}}}" aria-hidden="true" class="mwe-math-fallback-image-inline" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/369f01985d2795db9084178aae028

ea8c6ea2b85" style="border: 0px; box-sizing: inherit; height: auto; max-width: 100%;" 

/></span>&nbsp;dan&nbsp;<span class="mwe-math-element" style="box-sizing: inherit;"><img 

alt="{\displaystyle -V_{\text{s}}}" aria-hidden="true" class="mwe-math-fallback-image-inline" 

decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/5cab85dbea90f2c574ac5b9039bc3

12e6151db54" style="border: 0px; box-sizing: inherit; height: auto; max-width: 100%;" 

/></span>.)</span></p><p style="background-color: white; box-sizing: inherit; color: #404040; 

line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: inherit;">Perhatikan gambar 

:</span></p><p style="background-color: white; box-sizing: inherit; color: #404040; line-height: 1.5; 

margin: 0px 0px 15px;"><img alt="" class="size-medium wp-image-2911 aligncenter" 

decoding="async" fetchpriority="high" height="258" sizes="(max-width: 300px) 100vw, 300px" 

src="https://ajat.xyz/wp-content/uploads/2020/02/opamp-300x258.jpg" 

srcset="https://ajat.xyz/wp-content/uploads/2020/02/opamp-300x258.jpg 300w, 

https://ajat.xyz/wp-content/uploads/2020/02/opamp-291x250.jpg 291w, 

https://ajat.xyz/wp-content/uploads/2020/02/opamp.jpg 389w" style="border: 0px; box-sizing: 

inherit; clear: both; display: block; height: auto; margin-bottom: 15px; margin-left: auto; 

margin-right: auto; max-width: 100%;" width="300" /></p><p style="background-color: white; 

box-sizing: inherit; color: #404040; line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: 

inherit;">karena tegangan yang masuk ke inverting (2V) lebih kecil dari tegangan masuk ke 

non-inverting (3V), maka tegangan keluarandari rangkaian di atas yaitu 0V (Rendah).</span></p><p 

style="background-color: white; box-sizing: inherit; color: #404040; line-height: 1.5; margin: 0px 0px 

15px;"><span style="font-family: inherit;">&nbsp;</span></p><h3 class="wp-block-heading" 

style="background-color: white; box-sizing: inherit; clear: both; color: #242424; line-height: 1.5; 



margin: 0px 0px 15px;"><span style="font-family: inherit; font-size: small;">2. Penguat 

Pembalik</span></h3><div class="wp-block-image" style="background-color: white; box-sizing: 

inherit; color: #404040; margin: 0px 0px 1.75em;"><figure class="aligncenter" style="box-sizing: 

inherit; clear: both; display: table; margin: 0px auto;"><img alt="" class="aligncenter" 

decoding="async" 

src="https://upload.wikimedia.org/wikipedia/commons/thumb/4/41/Op-Amp_Inverting_Amplifier.s

vg/300px-Op-Amp_Inverting_Amplifier.svg.png" style="border: 0px; box-sizing: border-box; clear: 

both; display: table; height: auto; margin-bottom: 15px; margin-left: auto; margin-right: auto; 

max-width: 100%; vertical-align: bottom;" /><figcaption style="border: none; box-sizing: inherit; 

caption-side: bottom; color: #555555; display: table-caption; font-style: italic; line-height: 1.4; 

margin: 0px; padding: 14px; text-align: center;"><span style="font-family: inherit;">Op Amp sebagai 

Penguat Pembalik</span></figcaption></figure></div><p style="background-color: white; box-sizing: 

inherit; color: #404040; line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: 

inherit;">Sebuah penguat pembalik menggunakan&nbsp;umpan balik&nbsp;negatif untuk membalik 

dan menguatkan sebuah tegangan.&nbsp;Resistor R<span style="bottom: -0.25em; box-sizing: 

inherit; line-height: 0; position: relative; vertical-align: baseline;">f</span>&nbsp;melewatkan 

sebagian sinyal keluaran kembali ke masukan.&nbsp;Karena keluaran taksefase sebesar 180°, maka 

nilai keluaran tersebut secara efektif mengurangi besar masukan.&nbsp;Ini mengurangi bati 

keseluruhan dari penguat dan disebut dengan umpan balik negatif.</span></p><figure 

class="wp-block-image" style="background-color: white; box-sizing: inherit; color: #404040; margin: 

0px 0px 1.75em;"><span style="font-family: inherit;"><img alt="{\displaystyle V_{\text{out}}=-{\frac 

{R_{\text{f}}}{R_{\text{in}}}}V_{\text{in}}\!\ }" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/a9d39e8f91bc5849463f0aa2fe5a23

e0f231e917" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><p style="background-color: white; box-sizing: inherit; 

color: #404040; line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: inherit;">Di 

mana,</span></p><p style="background-color: white; box-sizing: inherit; color: #404040; line-height: 

1.5; margin: 0px 0px 15px;"><span style="font-family: inherit;">Bati dari penguat ditentukan dari 

rasio antara R<span style="bottom: -0.25em; box-sizing: inherit; line-height: 0; position: relative; 

vertical-align: baseline;">f</span>&nbsp;dan R<span style="bottom: -0.25em; box-sizing: inherit; 

line-height: 0; position: relative; vertical-align: baseline;">in</span>, yaitu:</span></p><figure 

class="wp-block-image" style="background-color: white; box-sizing: inherit; color: #404040; margin: 

0px 0px 1.75em;"><span style="font-family: inherit;"><img alt="{\displaystyle A=-{\frac 

{R_{f}}{R_{in}}}}" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/dd22cd0e9db77eae143bd69710a1

dedc45c8d2e0" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><p style="background-color: white; box-sizing: inherit; 

color: #404040; line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: inherit;">Tanda 

negatif menunjukkan bahwa keluaran adalah pembalikan dari masukan. Contohnya jika R<span 

style="bottom: -0.25em; box-sizing: inherit; line-height: 0; position: relative; vertical-align: 

baseline;">f</span>&nbsp;adalah 10.000 Ω dan R<span style="bottom: -0.25em; box-sizing: inherit; 

line-height: 0; position: relative; vertical-align: baseline;">in</span>&nbsp;adalah 1.000 Ω, maka 

nilai bati adalah -10.000Ω / 1.000Ω, yaitu -10.</span></p><h3 class="wp-block-heading" 

style="background-color: white; box-sizing: inherit; clear: both; color: #242424; line-height: 1.5; 

margin: 0px 0px 15px;"><span style="font-family: inherit; font-size: small;">3. Penguat 

non-Pembalik</span></h3><div class="wp-block-image" style="background-color: white; box-sizing: 

inherit; color: #404040; margin: 0px 0px 1.75em;"><figure class="aligncenter" style="box-sizing: 

inherit; clear: both; display: table; margin: 0px auto;"><img alt="" class="aligncenter" 



decoding="async" 

src="https://upload.wikimedia.org/wikipedia/commons/thumb/4/44/Op-Amp_Non-Inverting_Amplif

ier.svg/300px-Op-Amp_Non-Inverting_Amplifier.svg.png" style="border: 0px; box-sizing: border-box; 

clear: both; display: table; height: auto; margin-bottom: 15px; margin-left: auto; margin-right: auto; 

max-width: 100%; vertical-align: bottom;" /><figcaption style="border: none; box-sizing: inherit; 

caption-side: bottom; color: #555555; display: table-caption; font-style: italic; line-height: 1.4; 

margin: 0px; padding: 14px; text-align: center;"><span style="font-family: inherit;">Op Amp sebagai 

Penguat non-Pembalik</span></figcaption></figure></div><p style="background-color: white; 

box-sizing: inherit; color: #404040; line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: 

inherit;">Rumus penguatan penguat non-pembalik adalah sebagai berikut:</span></p><figure 

class="wp-block-image" style="background-color: white; box-sizing: inherit; color: #404040; margin: 

0px 0px 1.75em;"><span style="font-family: inherit;"><img alt="{\displaystyle 

V_{\text{out}}=V_{\text{in}}\left({\frac {R_{1}+R_{2}}{R_{1}}}\right)\,}" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/da283271fe78173a5167d74c5a9ae

fd1b6914992" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><p style="background-color: white; box-sizing: inherit; 

color: #404040; line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: inherit;">atau 

dengan kata lain:</span></p><figure class="wp-block-image" style="background-color: white; 

box-sizing: inherit; color: #404040; margin: 0px 0px 1.75em;"><span style="font-family: 

inherit;"><img alt="{\displaystyle V_{\text{out}}=V_{\text{in}}\left(1+{\frac {R_{2}}{R_{1}}}\right)\,}" 

decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/8f57a4d959ce6ed7667caa988fd5d

6d66141dbd5" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><figure class="wp-block-image" style="background-color: 

white; box-sizing: inherit; color: #404040; margin: 0px 0px 1.75em;"><span style="font-family: 

inherit;"><img alt="{\displaystyle Z_{\text{in}}\approx \infty }" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/4f9259f1d20317982008159208607

58e43c17679" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><p style="background-color: white; box-sizing: inherit; 

color: #404040; line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: inherit;">Dengan 

demikian, penguat non-pembalik memiliki bati minimum bernilai 1. Karena tegangan sinyal masukan 

terhubung langsung dengan masukan pada penguat operasional maka impedansi masukan 

bernilai&nbsp;</span></p><h3 class="wp-block-heading" style="background-color: white; 

box-sizing: inherit; clear: both; color: #242424; line-height: 1.5; margin: 0px 0px 15px;"><span 

style="font-family: inherit; font-size: small;">4. Penguat Diferensial</span></h3><div 

class="wp-block-image" style="background-color: white; box-sizing: inherit; color: #404040; margin: 

0px 0px 1.75em;"><figure class="aligncenter" style="box-sizing: inherit; clear: both; display: table; 

margin: 0px auto;"><img alt="" class="aligncenter" decoding="async" 

src="https://upload.wikimedia.org/wikipedia/commons/thumb/a/a2/Op-Amp_Differential_Amplifier

.svg/300px-Op-Amp_Differential_Amplifier.svg.png" style="border: 0px; box-sizing: border-box; clear: 

both; display: table; height: auto; margin-bottom: 15px; margin-left: auto; margin-right: auto; 

max-width: 100%; vertical-align: bottom;" /><figcaption style="border: none; box-sizing: inherit; 

caption-side: bottom; color: #555555; display: table-caption; font-style: italic; line-height: 1.4; 

margin: 0px; padding: 14px; text-align: center;"><span style="font-family: inherit;">Op Amp sebagai 

Penguat Diferensial</span></figcaption></figure></div><figure class="wp-block-image" 

style="background-color: white; box-sizing: inherit; color: #404040; margin: 0px 0px 1.75em;"><span 

style="font-family: inherit;"><img alt="{\displaystyle {\frac {R_{\text{f}}}{R_{1}}}\ }" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/6702c9dd1f6697ac3e3f0103536d0



69bc7bdf149" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><figure class="wp-block-image" style="background-color: 

white; box-sizing: inherit; color: #404040; margin: 0px 0px 1.75em;"><span style="font-family: 

inherit;"><img alt="{\displaystyle R_{1}=R_{2}\ }" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/3b0914a43b05ce565c1043d546dd

44969fc3be63" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><figure class="wp-block-image" style="background-color: 

white; box-sizing: inherit; color: #404040; margin: 0px 0px 1.75em;"><span style="font-family: 

inherit;"><img alt="{\displaystyle R_{\text{f}}=R_{\text{g}}\ }" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/c5acf747cc48335e3ed81f033b65d3

e538039452" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><p style="background-color: white; box-sizing: inherit; 

color: #404040; line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: inherit;">Penguat 

diferensial digunakan untuk mencari selisih dari dua tegangan yang telah dikalikan dengan konstanta 

tertentu.</span></p><p style="background-color: white; box-sizing: inherit; color: #404040; 

line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: inherit;">Rumus yang digunakan 

adalah sebagai berikut:</span></p><figure class="wp-block-image" style="background-color: white; 

box-sizing: inherit; color: #404040; margin: 0px 0px 1.75em;"><span style="font-family: 

inherit;"><img alt="{\displaystyle V_{\text{out}}={\frac 

{\left(R_{\text{f}}+R_{1}\right)R_{\text{g}}}{\left(R_{\text{g}}+R_{2}\right)R_{1}}}V_{2}-{\frac 

{R_{\text{f}}}{R_{1}}}V_{1}}" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/e8174b47552a61fa9bd86b5bcf8cd

38f60465d3f" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><figure class="wp-block-image" style="background-color: 

white; box-sizing: inherit; color: #404040; margin: 0px 0px 1.75em;"><span style="font-family: 

inherit;"><img alt="{\displaystyle R_{1}=R_{2}}" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/41eda037784d10a3459ada6ae604

77ab929ce15c" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><figure class="wp-block-image" style="background-color: 

white; box-sizing: inherit; color: #404040; margin: 0px 0px 1.75em;"><span style="font-family: 

inherit;"><img alt="{\displaystyle R_{\text{f}}=R_{\text{g}}}" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/4b889d691f4ce6c6a67eb2f77f42a1

d579ddf00e" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><figure class="wp-block-image" style="background-color: 

white; box-sizing: inherit; color: #404040; margin: 0px 0px 1.75em;"><span style="font-family: 

inherit;"><img alt="{\displaystyle V_{\text{out}}={\frac 

{R_{\text{f}}}{R_{1}}}(V_{\text{2}}-V_{\text{1}})\,}" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/e9d5441bb60877afbbf158af8b853

ae3bba53414" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><h3 class="wp-block-heading" style="background-color: 

white; box-sizing: inherit; clear: both; color: #242424; line-height: 1.5; margin: 0px 0px 15px;"><span 

style="font-family: inherit; font-size: small;">5. Penguat penjumlah</span></h3><div 

class="wp-block-image" style="background-color: white; box-sizing: inherit; color: #404040; margin: 

0px 0px 1.75em;"><figure class="aligncenter" style="box-sizing: inherit; clear: both; display: table; 

margin: 0px auto;"><figure class="wp-caption aligncenter" style="box-sizing: inherit; clear: both; 

display: table; margin: 0px auto; max-width: 100%; width: 300px;"><span style="font-family: 

inherit;"><img alt="" decoding="async" height="260" 

src="https://upload.wikimedia.org/wikipedia/commons/thumb/3/3e/Op-Amp_Summing_Amplifier.s



vg/300px-Op-Amp_Summing_Amplifier.svg.png" style="border: 0px; box-sizing: border-box; height: 

auto; max-width: 100%; vertical-align: bottom;" width="300" /></span><figcaption 

class="wp-caption-text" style="border: none; box-sizing: inherit; caption-side: bottom; color: 

#555555; display: table-caption; font-style: italic; line-height: 1.4; margin: 0px; padding: 14px; 

text-align: center;"><span style="font-family: inherit;">Op Amp sebagai Penguat 

Penjumlah</span></figcaption></figure><figcaption style="border: none; box-sizing: inherit; 

caption-side: bottom; color: #555555; display: table-caption; font-style: italic; line-height: 1.4; 

margin: 0px; padding: 14px; text-align: center;"></figcaption></figure></div><p 

style="background-color: white; box-sizing: inherit; color: #404040; line-height: 1.5; margin: 0px 0px 

15px;"><span style="font-family: inherit;">Penguat penjumlah menjumlahkan beberapa tegangan 

masukan, dengan persamaan sebagai berikut:</span></p><figure class="wp-block-image" 

style="background-color: white; box-sizing: inherit; color: #404040; margin: 0px 0px 1.75em;"><span 

style="font-family: inherit;"><img alt="{\displaystyle V_{\text{out}}=-R_{\text{f}}\left({\frac 

{V_{1}}{R_{1}}}+{\frac {V_{2}}{R_{2}}}+\cdots +{\frac {V_{n}}{R_{n}}}\right)}" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/e933d3026b953d7c2464db840dfa9

37d6750e829" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><figure class="wp-block-image" style="background-color: 

white; box-sizing: inherit; color: #404040; margin: 0px 0px 1.75em;"><span style="font-family: 

inherit;"><img alt="{\displaystyle V_{\text{out}}=-{\frac {R_{\text{f}}}{R_{1}}}(V_{1}+V_{2}+\cdots 

+V_{n})\!\ }" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/e0549b0822302f01e5c6682712620

fac532801a5" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><p style="background-color: white; box-sizing: inherit; 

color: #404040; line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: 

inherit;">&nbsp;</span></p><figure class="wp-block-image" style="background-color: white; 

box-sizing: inherit; color: #404040; margin: 0px 0px 1.75em;"><span style="font-family: 

inherit;"><img alt="{\displaystyle V_{\text{out}}=-(V_{1}+V_{2}+\cdots +V_{n})\!\ }" 

decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/1ff57ac606492793cb3473e5e558d

e8c9f0f930a" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><h3 class="wp-block-heading" style="background-color: 

white; box-sizing: inherit; clear: both; color: #242424; line-height: 1.5; margin: 0px 0px 15px;"><span 

style="font-family: inherit; font-size: small;">6. Integrator</span></h3><div class="wp-block-image" 

style="background-color: white; box-sizing: inherit; color: #404040; margin: 0px 0px 

1.75em;"><figure class="aligncenter" style="box-sizing: inherit; clear: both; display: table; margin: 

0px auto;"><figure class="wp-caption aligncenter" style="box-sizing: inherit; clear: both; display: 

table; margin: 0px auto; max-width: 100%; width: 300px;"><span style="font-family: inherit;"><img 

alt="" decoding="async" height="150" loading="lazy" 

src="https://upload.wikimedia.org/wikipedia/commons/thumb/b/bd/Op-Amp_Integrating_Amplifier

.svg/300px-Op-Amp_Integrating_Amplifier.svg.png" style="border: 0px; box-sizing: border-box; 

height: auto; max-width: 100%; vertical-align: bottom;" width="300" /></span><figcaption 

class="wp-caption-text" style="border: none; box-sizing: inherit; caption-side: bottom; color: 

#555555; display: table-caption; font-style: italic; line-height: 1.4; margin: 0px; padding: 14px; 

text-align: center;"><span style="font-family: inherit;">Op Amp sebagai 

Integrator</span></figcaption></figure><figcaption style="border: none; box-sizing: inherit; 

caption-side: bottom; color: #555555; display: table-caption; font-style: italic; line-height: 1.4; 

margin: 0px; padding: 14px; text-align: center;"></figcaption></figure></div><p 

style="background-color: white; box-sizing: inherit; color: #404040; line-height: 1.5; margin: 0px 0px 



15px;"><span style="font-family: inherit;">Penguat ini mengintegrasikan tegangan masukan terhadap 

waktu, dengan persamaan:</span></p><figure class="wp-block-image" style="background-color: 

white; box-sizing: inherit; color: #404040; margin: 0px 0px 1.75em;"><span style="font-family: 

inherit;"><img alt="{\displaystyle V_{\text{out}}=-{\frac {1}{RC}}\int 

_{0}^{t}V_{\text{in}}\,\operatorname {d} t+V_{\text{mula}}\,}" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/6a87135e0fe7d754b790023d3bf05

b0a5b9ec560" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><p style="background-color: white; box-sizing: inherit; 

color: #404040; line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: inherit;">Sebuah 

integrator dapat juga dipandang sebagai&nbsp;tapis pelewat-tinggi&nbsp;dan dapat digunakan 

untuk rangkaian tapis aktif.</span></p><h3 class="wp-block-heading" style="background-color: 

white; box-sizing: inherit; clear: both; color: #242424; line-height: 1.5; margin: 0px 0px 15px;"><span 

style="font-family: inherit; font-size: small;">7. Diferensiator</span></h3><div 

class="wp-block-image" style="background-color: white; box-sizing: inherit; color: #404040; margin: 

0px 0px 1.75em;"><figure class="aligncenter" style="box-sizing: inherit; clear: both; display: table; 

margin: 0px auto;"><figure class="wp-caption aligncenter" style="box-sizing: inherit; clear: both; 

display: table; margin: 0px auto; max-width: 100%; width: 300px;"><span style="font-family: 

inherit;"><img alt="" decoding="async" height="150" loading="lazy" 

src="https://upload.wikimedia.org/wikipedia/commons/thumb/5/5f/Op-Amp_Differentiating_Ampli

fier.svg/300px-Op-Amp_Differentiating_Amplifier.svg.png" style="border: 0px; box-sizing: border-box; 

height: auto; max-width: 100%; vertical-align: bottom;" width="300" /></span><figcaption 

class="wp-caption-text" style="border: none; box-sizing: inherit; caption-side: bottom; color: 

#555555; display: table-caption; font-style: italic; line-height: 1.4; margin: 0px; padding: 14px; 

text-align: center;"><span style="font-family: inherit;">Op Amp sebagai 

Diferensiator</span></figcaption></figure><figcaption style="border: none; box-sizing: inherit; 

caption-side: bottom; color: #555555; display: table-caption; font-style: italic; line-height: 1.4; 

margin: 0px; padding: 14px; text-align: center;"></figcaption></figure></div><p 

style="background-color: white; box-sizing: inherit; color: #404040; line-height: 1.5; margin: 0px 0px 

15px;"><span style="font-family: inherit;">Mendiferensiasikan&nbsp;sinyal hasil pembalikan 

terhadap waktu dengan persamaan:</span></p><figure class="wp-block-image" 

style="background-color: white; box-sizing: inherit; color: #404040; margin: 0px 0px 1.75em;"><span 

style="font-family: inherit;"><img alt="{\displaystyle V_{\text{out}}=-RC\,{\frac {\operatorname {d} 

V_{\text{in}}}{\operatorname {d} t}}\,\qquad }" decoding="async" 

src="https://wikimedia.org/api/rest_v1/media/math/render/svg/23344ac81968e1e80a09e94631c5c

f9ed8e564b2" style="border: 0px; box-sizing: border-box; height: auto; max-width: 100%; 

vertical-align: bottom;" /></span></figure><p style="background-color: white; box-sizing: inherit; 

color: #404040; line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: inherit;">Pada 

dasarnya diferensiator dapat juga dibangun dari integrator dengan cara 

mengganti&nbsp;kapasitor&nbsp;dengan&nbsp;induktor, namun tidak dilakukan karena harga 

induktor yang mahal dan bentuknya yang besar.&nbsp;Diferensiator dapat juga dilihat 

sebagai&nbsp;tapis pelewat-rendah&nbsp;dan dapat digunakan sebagai tapis aktif.</span></p><p 

style="background-color: white; box-sizing: inherit; color: #404040; line-height: 1.5; margin: 0px 0px 

15px;"><span style="font-family: inherit;">&nbsp;</span></p><h3 class="wp-block-heading" 

style="background-color: white; box-sizing: inherit; clear: both; color: #242424; line-height: 1.5; 

margin: 0px 0px 15px;"><span style="font-family: inherit; font-size: small;">8. Buffer atau 

Follower</span></h3><p style="background-color: white; box-sizing: inherit; color: #404040; 

line-height: 1.5; margin: 0px 0px 15px;"><span style="font-family: inherit;">Rangkaian Buffer Dari 

Operasional Amplifier (Op-Amp) Dengan menghubungkan jalur input inverting ke jalur output 



operasional amplifier (op-amp) maka rangkaian buffer pada gambar diatas akan memberikan 

kemampuan mengalirkan arus secara maksimal sesuai kemampuan maksimal operasional amplifier 

(op-amp) mengalirkan arus output.</span></p><div class="wp-block-image" 

style="background-color: white; box-sizing: inherit; color: #404040; margin: 0px 0px 

1.75em;"><figure class="aligncenter" style="box-sizing: inherit; clear: both; display: table; margin: 

0px auto;"><figcaption style="border: none; box-sizing: inherit; caption-side: bottom; color: 

#555555; display: table-caption; font-style: italic; line-height: 1.4; margin: 0px; padding: 14px; 

text-align: center;"><figure aria-describedby="caption-attachment-4172" class="wp-caption 

aligncenter" id="attachment_4172" style="box-sizing: inherit; clear: both; display: table; margin: 0px 

auto; max-width: 100%; width: 300px;"><span style="border-color: initial; border-image: initial; 

border-style: initial; height: auto; margin-left: auto; margin-right: auto;"><span style="font-family: 

inherit;"><img alt="" class="wp-image-4172 size-medium" decoding="async" height="137" 

loading="lazy" sizes="(max-width: 300px) 100vw, 300px" 

src="https://ajat.xyz/wp-content/uploads/2019/07/unnamed-2-300x137.png" 

srcset="https://ajat.xyz/wp-content/uploads/2019/07/unnamed-2-300x137.png 300w, 

https://ajat.xyz/wp-content/uploads/2019/07/unnamed-2-370x168.png 370w, 

https://ajat.xyz/wp-content/uploads/2019/07/unnamed-2.png 567w" style="border: 0px; box-sizing: 

border-box; display: inline-block; height: auto; margin-left: auto; margin-right: auto; max-width: 

100%; vertical-align: bottom;" width="300" /></span></span><figcaption class="wp-caption-text" 

id="caption-attachment-4172" style="border: none; box-sizing: inherit; caption-side: bottom; display: 

table-caption; line-height: 1.4; margin: 0px; padding: 14px;"><span style="font-family: 

inherit;">Op-Amp sebagai Buffer</span></figcaption></figure></figcaption></figure></div> 

<h4 style="background-color: white; color: #4e4e4e; font-size: 15.4px; text-align: left;"> 

  <span style="font-family: times;">3.&nbsp;Jelaskan apa itu inverting dan non inverting, bandingkan 

sinyal input dan output! 

(sertakan gambarnya)</span></h4> 

<h4 style="background-color: white; color: #4e4e4e; font-size: 15.4px; text-align: left;"> 

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

</h4><div><span style="font-family: inherit;"><h3 id="toc-0" style="background-color: white; color: 

#636363;">Rangkaian Penguat Dengan Inverting</h3><br style="background-color: white; color: 

#636363;" /><div style="background-color: white; color: #636363; text-align: justify;">Maksud dari 

penguat dengan inverting ini ialah inverting (terminal -) diberi sinyal input sedangkan noninverting 

(terminal +) di&nbsp;<i>ground</i>-kan seperti pada gambar di bawah ini</div><table 

align="center" cellpadding="0" cellspacing="0" class="tr-caption-container fullwidth" 

style="background-color: white; color: #636363; height: auto; margin-bottom: 1rem; margin-left: 

auto; margin-right: auto; max-width: 100%; overflow: hidden; position: relative; text-align: 

center;"><tbody><tr><td><a 

href="https://1.bp.blogspot.com/-hvcoqPRdgY4/WQBjm6Db0FI/AAAAAAAABcE/athP7Pp2zMUcE-ZV

39IDNx15hjcJolVbACK4B/s1600/Rangkaian%2Bpenguat%2Bdengan%2Binverting.png" 

style="background-color: transparent; color: #2675a6; display: block; margin-bottom: 0px; 

margin-left: auto; margin-right: auto; transition: all 0.2s ease 0s;"><img alt="Rangkaian penguat 

dengan inverting" border="0" class="fullwidth" height="232" 

src="https://1.bp.blogspot.com/-hvcoqPRdgY4/WQBjm6Db0FI/AAAAAAAABcE/athP7Pp2zMUcE-ZV3

9IDNx15hjcJolVbACK4B/s400/Rangkaian%2Bpenguat%2Bdengan%2Binverting.png" 



style="border-style: none; display: block; height: auto; margin-bottom: 0px; max-width: 100%;" 

title="Rangkaian penguat dengan inverting" width="400" /></a></td></tr><tr><td class="tr-caption" 

style="background: rgba(0, 0, 0, 0.5); border-radius: 6px 0px 0px; bottom: 0px; color: white; padding: 

3px 10px; position: absolute; right: 0px; word-break: break-word;">Rangkaian penguat dengan 

inverting</td></tr></tbody></table><span style="background-color: white; color: 

#636363;">Keterangan:</span><br style="background-color: white; color: #636363;" /><span 

style="background-color: white; color: #636363;">V</span><span style="background-color: white; 

bottom: -0.25em; color: #636363; line-height: 0; position: relative; vertical-align: 

baseline;">i</span><span style="background-color: white; color: #636363;">&nbsp; =&nbsp; 

tegangan input</span><br style="background-color: white; color: #636363;" /><span 

style="background-color: white; color: #636363;">R</span><span style="background-color: white; 

bottom: -0.25em; color: #636363; line-height: 0; position: relative; vertical-align: 

baseline;">i</span><span style="background-color: white; color: #636363;">&nbsp; =&nbsp; 

tahanan input</span><br style="background-color: white; color: #636363;" /><span 

style="background-color: white; color: #636363;">R</span><span style="background-color: white; 

bottom: -0.25em; color: #636363; line-height: 0; position: relative; vertical-align: 

baseline;">f</span><span style="background-color: white; color: #636363;">&nbsp; =&nbsp; 

tahanan feedback</span><br style="background-color: white; color: #636363;" /><span 

style="background-color: white; color: #636363;">I</span><span style="background-color: white; 

bottom: -0.25em; color: #636363; line-height: 0; position: relative; vertical-align: 

baseline;">i</span><span style="background-color: white; color: #636363;">&nbsp;&nbsp;&nbsp; 

=&nbsp; arus input</span><br style="background-color: white; color: #636363;" /><span 

style="background-color: white; color: #636363;">Amp = amplifier (penguat)</span><br 

style="background-color: white; color: #636363;" /><span style="background-color: white; color: 

#636363;">V</span><span style="background-color: white; bottom: -0.25em; color: #636363; 

line-height: 0; position: relative; vertical-align: baseline;">f</span><span style="background-color: 

white; color: #636363;">&nbsp; =&nbsp; tegangan diferensial</span><br style="background-color: 

white; color: #636363;" /><span style="background-color: white; color: #636363;">V</span><span 

style="background-color: white; bottom: -0.25em; color: #636363; line-height: 0; position: relative; 

vertical-align: baseline;">0</span><span style="background-color: white; color: #636363;">&nbsp; 

=&nbsp; tegangan output</span></span></div><div><span style="font-family: inherit;"><div 

style="background-color: white; color: #636363; text-align: justify;">Seperti yang sudah kita ketahui 

sebelumnya, penguat operasional ideal mempunyai penguatan tak berhingga sehingga berlaku 

rumus :</div><br style="background-color: white; color: #636363;" /><span 

style="background-color: white; color: #636363;">A&nbsp;&nbsp;&nbsp; =&nbsp; V</span><span 

style="background-color: white; bottom: -0.25em; color: #636363; line-height: 0; position: relative; 

vertical-align: baseline;">0</span><span style="background-color: white; color: #636363;">&nbsp; 

:&nbsp; V</span><span style="background-color: white; bottom: -0.25em; color: #636363; 

line-height: 0; position: relative; vertical-align: baseline;">S</span><span style="background-color: 

white; color: #636363;">&nbsp;atau</span><br style="background-color: white; color: #636363;" 

/><span style="background-color: white; color: #636363;">V</span><span style="background-color: 

white; bottom: -0.25em; color: #636363; line-height: 0; position: relative; vertical-align: 

baseline;">S</span><span style="background-color: white; color: #636363;">&nbsp;&nbsp; =&nbsp; 

V</span><span style="background-color: white; bottom: -0.25em; color: #636363; line-height: 0; 

position: relative; vertical-align: baseline;">0</span><span style="background-color: white; color: 

#636363;">&nbsp;/ A&nbsp;&nbsp;&nbsp; menjadi</span><br style="background-color: white; 

color: #636363;" /><span style="background-color: white; color: #636363;">V</span><span 

style="background-color: white; bottom: -0.25em; color: #636363; line-height: 0; position: relative; 



vertical-align: baseline;">S</span><span style="background-color: white; color: 

#636363;">&nbsp;&nbsp; =&nbsp; V</span><span style="background-color: white; bottom: 

-0.25em; color: #636363; line-height: 0; position: relative; vertical-align: baseline;">0</span><span 

style="background-color: white; color: #636363;">&nbsp;/&nbsp;</span><span 

class="Apple-style-span" style="background-color: white; color: #333333; line-height: 21px;">∞ 

=&nbsp; 0</span><span style="background-color: white; color: #636363;">&nbsp;(nol)</span><br 

style="background-color: white; color: #636363;" /><br style="background-color: white; color: 

#636363;" /><span style="background-color: white; color: #636363;">Jadi, jelas bahwa pada penguat 

operasional, tegangan diferensialnya adalah nol (V</span><span style="background-color: white; 

bottom: -0.25em; color: #636363; line-height: 0; position: relative; vertical-align: 

baseline;">S</span><span style="background-color: white; color: #636363;">&nbsp;= 0) dan juga 

I</span><span style="background-color: white; bottom: -0.25em; color: #636363; line-height: 0; 

position: relative; vertical-align: baseline;">S</span><span style="background-color: white; color: 

#636363;">&nbsp;= 0.</span></span></div><div><span style="font-family: inherit;"><div 

style="background-color: white; color: #636363; text-align: justify;">Dari gambar (<i>rangkaian 

penguat dengan inverting</i>), karena V<span style="bottom: -0.25em; line-height: 0; position: 

relative; vertical-align: baseline;">S</span>&nbsp;= 0, maka tegangan input (V<span style="bottom: 

-0.25em; line-height: 0; position: relative; vertical-align: baseline;">i</span>) memberikan arus 

melalui R<span style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: 

baseline;">i</span>&nbsp;dan R<span style="bottom: -0.25em; line-height: 0; position: relative; 

vertical-align: baseline;">f</span>&nbsp;yang sama besarnya, yaitu I<span style="bottom: -0.25em; 

line-height: 0; position: relative; vertical-align: baseline;">i</span>&nbsp;= I<span style="bottom: 

-0.25em; line-height: 0; position: relative; vertical-align: baseline;">f</span>. Oleh karena itu, 

berlaku rumus Ohm bahwa :</div><blockquote class="tr_bq" style="background: rgba(153, 163, 173, 

0.08); border-left: 5px solid rgba(121, 128, 136, 0.07); color: #636363; font-style: italic; margin: 

1.25rem 0px 1.25rem 2rem; padding: 15px 20px;"><span style="font-weight: bolder;">I<span 

style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: baseline;">i</span>&nbsp; 

=&nbsp; V<span style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: 

baseline;">i</span>&nbsp;/ R</span><span style="bottom: -0.25em; line-height: 0; position: 

relative; vertical-align: baseline;">i</span>&nbsp; .......... (1)</blockquote><span 

style="background-color: white; color: #636363;">di mana:</span><br style="background-color: 

white; color: #636363;" /><span style="background-color: white; color: #636363;">I</span><span 

style="background-color: white; bottom: -0.25em; color: #636363; line-height: 0; position: relative; 

vertical-align: baseline;">i</span><span style="background-color: white; color: #636363;">&nbsp; 

=&nbsp; arus input penguat operasional (A)</span><br style="background-color: white; color: 

#636363;" /><span style="background-color: white; color: #636363;">V</span><span 

style="background-color: white; bottom: -0.25em; color: #636363; line-height: 0; position: relative; 

vertical-align: baseline;">i</span><span style="background-color: white; color: #636363;">&nbsp; 

=&nbsp; tegangan input penguat operasional (V)&nbsp;</span><br style="background-color: white; 

color: #636363;" /><span style="background-color: white; color: #636363;">R</span><span 

style="background-color: white; bottom: -0.25em; color: #636363; line-height: 0; position: relative; 

vertical-align: baseline;">i</span><span style="background-color: white; color: #636363;">&nbsp; 

=&nbsp; tahanan input (impedansi input) dalam ohm (Ω)</span><br style="background-color: white; 

color: #636363;" /><br style="background-color: white; color: #636363;" /><div 

style="background-color: white; color: #636363; text-align: justify;">Karena tahanan feedback 

R<span style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: 

baseline;">f&nbsp;</span>sejajar dengan amplifier, maka tegangan output V<span style="bottom: 

-0.25em; line-height: 0; position: relative; vertical-align: baseline;">0</span>&nbsp;sama dengan 



tegangan yang terdapat pada R<span style="bottom: -0.25em; line-height: 0; position: relative; 

vertical-align: baseline;">f</span>, yaitu :</div><blockquote class="tr_bq" style="background: 

rgba(153, 163, 173, 0.08); border-left: 5px solid rgba(121, 128, 136, 0.07); color: #636363; font-style: 

italic; margin: 1.25rem 0px 1.25rem 2rem; padding: 15px 20px;"><span style="font-weight: 

bolder;">- V<span style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: 

baseline;">0</span>&nbsp; =&nbsp; I<span style="bottom: -0.25em; line-height: 0; position: 

relative; vertical-align: baseline;">f</span>&nbsp;. R<span style="bottom: -0.25em; line-height: 0; 

position: relative; vertical-align: baseline;">f</span></span>&nbsp; .......... (2)</blockquote><span 

style="background-color: white; color: #636363;">atau</span><br style="background-color: white; 

color: #636363;" /><blockquote class="tr_bq" style="background: rgba(153, 163, 173, 0.08); 

border-left: 5px solid rgba(121, 128, 136, 0.07); color: #636363; font-style: italic; margin: 1.25rem 

0px 1.25rem 2rem; padding: 15px 20px;">I<span style="bottom: -0.25em; line-height: 0; position: 

relative; vertical-align: baseline;">f</span>&nbsp; =&nbsp; -V<span style="bottom: -0.25em; 

line-height: 0; position: relative; vertical-align: baseline;">0</span>&nbsp;/ R<span style="bottom: 

-0.25em; line-height: 0; position: relative; vertical-align: baseline;">f</span></blockquote><span 

style="background-color: white; color: #636363;">&nbsp;di mana:</span><br 

style="background-color: white; color: #636363;" /><span style="background-color: white; color: 

#636363;">tanda (-) menunjukkan fase yang berlawanan</span><br style="background-color: white; 

color: #636363;" /><span style="background-color: white; color: #636363;">V</span><span 

style="background-color: white; bottom: -0.25em; color: #636363; line-height: 0; position: relative; 

vertical-align: baseline;">0</span><span style="background-color: white; color: #636363;">&nbsp; 

=&nbsp; tegangan output</span><br style="background-color: white; color: #636363;" /><span 

style="background-color: white; color: #636363;">I</span><span style="background-color: white; 

bottom: -0.25em; color: #636363; line-height: 0; position: relative; vertical-align: 

baseline;">i</span><span style="background-color: white; color: #636363;">&nbsp;&nbsp;&nbsp; 

=&nbsp; arus feedback</span><br style="background-color: white; color: #636363;" /><span 

style="background-color: white; color: #636363;">R</span><span style="background-color: white; 

bottom: -0.25em; color: #636363; line-height: 0; position: relative; vertical-align: 

baseline;">f</span><span style="background-color: white; color: #636363;">&nbsp;&nbsp; =&nbsp; 

tahanan feedback</span><br style="background-color: white; color: #636363;" /><br 

style="background-color: white; color: #636363;" /><span style="background-color: white; color: 

#636363;">Berarti dari persamaan (1) dan (2) dapat dijabarkan menjadi:</span><br 

style="background-color: white; color: #636363;" /><blockquote class="tr_bq" style="background: 

rgba(153, 163, 173, 0.08); border-left: 5px solid rgba(121, 128, 136, 0.07); color: #636363; font-style: 

italic; margin: 1.25rem 0px 1.25rem 2rem; padding: 15px 20px;">-V<span style="bottom: -0.25em; 

line-height: 0; position: relative; vertical-align: baseline;">0</span>&nbsp;/ V<span style="bottom: 

-0.25em; line-height: 0; position: relative; vertical-align: baseline;">i</span>&nbsp; =&nbsp; R<span 

style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: baseline;">f</span>&nbsp;/ 

R<span style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: 

baseline;">i</span></blockquote><span style="background-color: white; color: 

#636363;">Sebab&nbsp; I</span><span style="background-color: white; bottom: -0.25em; color: 

#636363; line-height: 0; position: relative; vertical-align: baseline;">i</span><span 

style="background-color: white; color: #636363;">&nbsp; =&nbsp; I</span><span 

style="background-color: white; bottom: -0.25em; color: #636363; line-height: 0; position: relative; 

vertical-align: baseline;">f</span><span style="background-color: white; color: 

#636363;"></span><br style="background-color: white; color: #636363;" /><span 

style="background-color: white; color: #636363;">atau :</span><br style="background-color: white; 

color: #636363;" /><blockquote class="tr_bq" style="background: rgba(153, 163, 173, 0.08); 



border-left: 5px solid rgba(121, 128, 136, 0.07); color: #636363; font-style: italic; margin: 1.25rem 

0px 1.25rem 2rem; padding: 15px 20px;">V<span style="bottom: -0.25em; line-height: 0; position: 

relative; vertical-align: baseline;">0</span>&nbsp;/ V<span style="bottom: -0.25em; line-height: 0; 

position: relative; vertical-align: baseline;">i</span>&nbsp; =&nbsp; - (R<span style="bottom: 

-0.25em; line-height: 0; position: relative; vertical-align: baseline;">f</span>&nbsp;/ R<span 

style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: baseline;">i</span>) , karena 

A&nbsp; =&nbsp; V<span style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: 

baseline;">0</span>&nbsp;/ V<span style="bottom: -0.25em; line-height: 0; position: relative; 

vertical-align: baseline;">i</span>&nbsp;, maka dapat disimpulkan 

menjadi:</blockquote><blockquote class="tr_bq" style="background: rgba(153, 163, 173, 0.08); 

border-left: 5px solid rgba(121, 128, 136, 0.07); color: #636363; font-style: italic; margin: 1.25rem 

0px 1.25rem 2rem; padding: 15px 20px;"><span style="font-weight: bolder;">A&nbsp; =&nbsp; - 

(</span><span style="font-weight: bolder;">R<span style="bottom: -0.25em; line-height: 0; position: 

relative; vertical-align: baseline;">f</span>&nbsp;/ R<span style="bottom: -0.25em; line-height: 0; 

position: relative; vertical-align: baseline;">i</span>)&nbsp; .......... (3)</span></blockquote><div 

style="background-color: white; color: #636363; text-align: justify;">Dari persamaan (3) jelas bahwa 

penguatannya ditentukan oleh besarnya tahanan R<span style="bottom: -0.25em; line-height: 0; 

position: relative; vertical-align: baseline;">i</span>&nbsp;dan R<span style="bottom: -0.25em; 

line-height: 0; position: relative; vertical-align: baseline;">f</span>, namun untuk parameter penguat 

operasional tanpa feeback tetap tidak ada pengaruhnya sebab tidak ada arus mengalir melalui 

terminal (-), tetapi terus melalui R<span style="bottom: -0.25em; line-height: 0; position: relative; 

vertical-align: baseline;">f</span></div><br style="background-color: white; color: #636363;" 

/><span style="background-color: white; color: #636363;">Maka dari itu:</span><br 

style="background-color: white; color: #636363;" /><blockquote class="tr_bq" style="background: 

rgba(153, 163, 173, 0.08); border-left: 5px solid rgba(121, 128, 136, 0.07); color: #636363; font-style: 

italic; margin: 1.25rem 0px 1.25rem 2rem; padding: 15px 20px;">I<span style="bottom: -0.25em; 

line-height: 0; position: relative; vertical-align: baseline;">i</span>&nbsp; =&nbsp; I<span 

style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: baseline;">f</span>&nbsp; 

(arus input)<br />Z<span style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: 

baseline;">i</span>&nbsp; =&nbsp; R<span style="bottom: -0.25em; line-height: 0; position: 

relative; vertical-align: baseline;">i</span>&nbsp; (impedansi input)</blockquote><span 

style="background-color: white; color: #636363;">Sehingga penguatan penguat operasional dapat 

diatur sesuai dengan yang diinginkan berdasarkan pilihan R</span><span style="background-color: 

white; bottom: -0.25em; color: #636363; line-height: 0; position: relative; vertical-align: 

baseline;">i</span><span style="background-color: white; color: #636363;">&nbsp;dan 

R</span><span style="background-color: white; bottom: -0.25em; color: #636363; line-height: 0; 

position: relative; vertical-align: baseline;">f</span><span style="background-color: white; color: 

#636363;">&nbsp;tadi.</span></span></div><div><span style="font-family: inherit;"><h3 id="toc-1" 

style="background-color: white; color: #636363;">Rangkaian Penguat Noninverting</h3><br 

style="background-color: white; color: #636363;" /><span style="background-color: white; color: 

#636363;">Pada rangkaian ini sinyal input diberikan pada terminal (+) (noninverting), sedangkan 

invertingnya dihubungkan seperti pada gambar dibawah ini.</span><br style="background-color: 

white; color: #636363;" /><table align="center" cellpadding="0" cellspacing="0" 

class="tr-caption-container" style="background-color: white; color: #636363; height: auto; 

margin-bottom: 1rem; margin-left: auto; margin-right: auto; max-width: 100%; overflow: hidden; 

position: relative; text-align: center;"><tbody><tr><td><a 

href="https://2.bp.blogspot.com/-svJLBq5lAvE/WQBlsPZr4CI/AAAAAAAABcQ/VKrPiAaxfc02zAei_sLG

_VG7zk4aiU9NACK4B/s1600/Rangkaian%2Bpenguat%2Bnoninverting.png" style="background-color: 



transparent; color: #2675a6; display: block; margin-bottom: 0px; margin-left: auto; margin-right: 

auto; transition: all 0.2s ease 0s;"><img alt="Rangkaian penguat noninverting" border="0" 

height="232" 

src="https://2.bp.blogspot.com/-svJLBq5lAvE/WQBlsPZr4CI/AAAAAAAABcQ/VKrPiAaxfc02zAei_sLG_

VG7zk4aiU9NACK4B/s400/Rangkaian%2Bpenguat%2Bnoninverting.png" style="border-style: none; 

display: block; height: auto; margin-bottom: 0px; max-width: 100%;" title="Rangkaian penguat 

noninverting" width="400" /></a></td></tr><tr><td class="tr-caption" style="background: rgba(0, 0, 

0, 0.5); border-radius: 6px 0px 0px; bottom: 0px; color: white; padding: 3px 10px; position: absolute; 

right: 0px; word-break: break-word;">Rangkaian penguat 

noninverting</td></tr></tbody></table><span style="background-color: white; color: 

#636363;">Karena pada masing-masing terminal amplifier (amp) tidak ada arus yang diberikan, maka 

tegangan diferensialnya juga tidak akan ada (V</span><span style="background-color: white; 

bottom: -0.25em; color: #636363; line-height: 0; position: relative; vertical-align: 

baseline;">S</span><span style="background-color: white; color: #636363;">&nbsp;= 0). Dengan 

demikian berlaku I</span><span style="background-color: white; bottom: -0.25em; color: #636363; 

line-height: 0; position: relative; vertical-align: baseline;">i</span><span style="background-color: 

white; color: #636363;">&nbsp; =&nbsp; I</span><span style="background-color: white; bottom: 

-0.25em; color: #636363; line-height: 0; position: relative; vertical-align: baseline;">f</span><span 

style="background-color: white; color: #636363;">&nbsp;dimana :</span><br 

style="background-color: white; color: #636363;" /><blockquote class="tr_bq" style="background: 

rgba(153, 163, 173, 0.08); border-left: 5px solid rgba(121, 128, 136, 0.07); color: #636363; font-style: 

italic; margin: 1.25rem 0px 1.25rem 2rem; padding: 15px 20px;">I<span style="bottom: -0.25em; 

line-height: 0; position: relative; vertical-align: baseline;">i</span>&nbsp; =&nbsp; V<span 

style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: baseline;">i</span>&nbsp;/ 

R<span style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: 

baseline;">i</span>&nbsp; dan</blockquote><blockquote class="tr_bq" style="background: 

rgba(153, 163, 173, 0.08); border-left: 5px solid rgba(121, 128, 136, 0.07); color: #636363; font-style: 

italic; margin: 1.25rem 0px 1.25rem 2rem; padding: 15px 20px;">V<span style="bottom: -0.25em; 

line-height: 0; position: relative; vertical-align: baseline;">0</span>&nbsp; =&nbsp; I<span 

style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: baseline;">f</span>&nbsp;/ 

(R<span style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: 

baseline;">i</span>&nbsp; +&nbsp; R<span style="bottom: -0.25em; line-height: 0; position: 

relative; vertical-align: baseline;">f</span>)</blockquote><blockquote class="tr_bq" 

style="background: rgba(153, 163, 173, 0.08); border-left: 5px solid rgba(121, 128, 136, 0.07); color: 

#636363; font-style: italic; margin: 1.25rem 0px 1.25rem 2rem; padding: 15px 20px;">V<span 

style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: baseline;">0</span>&nbsp; 

=&nbsp; I<span style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: 

baseline;">i</span>&nbsp;(R<span style="bottom: -0.25em; line-height: 0; position: relative; 

vertical-align: baseline;">i</span>&nbsp; +&nbsp; R<span style="bottom: -0.25em; line-height: 0; 

position: relative; vertical-align: baseline;">f</span>)</blockquote><blockquote class="tr_bq" 

style="background: rgba(153, 163, 173, 0.08); border-left: 5px solid rgba(121, 128, 136, 0.07); color: 

#636363; font-style: italic; margin: 1.25rem 0px 1.25rem 2rem; padding: 15px 20px;">I<span 

style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: 

baseline;">i</span>&nbsp;&nbsp;&nbsp; =&nbsp; V<span style="bottom: -0.25em; line-height: 0; 

position: relative; vertical-align: baseline;">0</span>&nbsp;/ (R<span style="bottom: -0.25em; 

line-height: 0; position: relative; vertical-align: baseline;">i</span>&nbsp; +&nbsp; R<span 

style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: 

baseline;">f</span>)</blockquote><span style="background-color: white; color: 



#636363;">&nbsp;Jadi dapat dijabarkan menjadi:</span><br style="background-color: white; color: 

#636363;" /><blockquote class="tr_bq" style="background: rgba(153, 163, 173, 0.08); border-left: 

5px solid rgba(121, 128, 136, 0.07); color: #636363; font-style: italic; margin: 1.25rem 0px 1.25rem 

2rem; padding: 15px 20px;">V<span style="bottom: -0.25em; line-height: 0; position: relative; 

vertical-align: baseline;">i</span>&nbsp;/ R<span style="bottom: -0.25em; line-height: 0; position: 

relative; vertical-align: baseline;">i</span>&nbsp; =&nbsp; V<span style="bottom: -0.25em; 

line-height: 0; position: relative; vertical-align: baseline;">0</span>&nbsp;/ (R<span style="bottom: 

-0.25em; line-height: 0; position: relative; vertical-align: baseline;">i</span>&nbsp; +&nbsp; R<span 

style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: 

baseline;">f</span>)</blockquote><blockquote class="tr_bq" style="background: rgba(153, 163, 

173, 0.08); border-left: 5px solid rgba(121, 128, 136, 0.07); color: #636363; font-style: italic; margin: 

1.25rem 0px 1.25rem 2rem; padding: 15px 20px;">V<span style="bottom: -0.25em; line-height: 0; 

position: relative; vertical-align: baseline;">0</span>&nbsp;/ V<span style="bottom: -0.25em; 

line-height: 0; position: relative; vertical-align: baseline;">i</span>&nbsp; =&nbsp; (R<span 

style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: baseline;">i</span>&nbsp; 

+&nbsp; R<span style="bottom: -0.25em; line-height: 0; position: relative; vertical-align: 

baseline;">f</span>) / R<span style="bottom: -0.25em; line-height: 0; position: relative; 

vertical-align: baseline;">i</span></blockquote><blockquote class="tr_bq" style="background: 

rgba(153, 163, 173, 0.08); border-left: 5px solid rgba(121, 128, 136, 0.07); color: #636363; font-style: 

italic; margin: 1.25rem 0px 1.25rem 2rem; padding: 15px 20px;"><span style="font-weight: 

bolder;">A&nbsp; = 1 + (</span><span style="font-weight: bolder;">R<span style="bottom: -0.25em; 

line-height: 0; position: relative; vertical-align: baseline;">f</span>&nbsp;/&nbsp;</span><span 

style="font-weight: bolder;">R<span style="bottom: -0.25em; line-height: 0; position: relative; 
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