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<span style="font-family: times;"><a name="tujuan"></a></span><div><span style="font-family: 

times;"><br /></span></div><div style="text-align: center;"><h1 style="text-align: justify;"><span 

style="font-family: times; font-size: large;">APLIKASI COMPARATOR NON-INVERTING 

DENGAN&nbsp;</span></h1><h1 style="text-align: justify;"><span style="font-family: times; font-size: 

large;">Vref = -</span></h1><div><span style="font-family: times; font-size: large;"><br 

/></span></div></div><h4 style="text-align: left;"><span style="font-family: times;"><b>1. 

Tujuan&nbsp;<a href="#home">[Kembali]</a></b></span></h4><div><span style="font-family: 

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

text-align: left;">-&nbsp;</b><span style="font-family: inherit; text-align: left;">Untuk memenuhi tugas 

elektronika</span></div><div><span style="font-family: inherit;">- Untuk mengetahui penerapan dari 

OP-AMP comparator non-inverting dengan vref -</span></div><div>- Untuk mengetahui bentuk 

rangkaian aplikasi OP-AMP comparator non-inverting dengan Vref=-</div><div><br /></div> 

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

<span style="font-family: times;"><b><a name="alat"></a>2. Alat dan Bahan&nbsp;<a 

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

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

</div> 

<p style="background: white; line-height: normal; margin-bottom: 3pt; text-align: 

justify;"></p><ul><li><span style="font-family: times;"><b>Resistor</b></span></li></ul><div 

style="margin-left: 1em; margin-right: 1em; text-align: center;"><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEgkHym0q2hIjzrJ0xapvzpIDZ00aor7

vKDA1d2ZY7cme_Vrtk6ToVnOwPsqeDY7nUI9sk4W-j93fNyB1si6Y6k9NpFFzgKQXi47Ga0PSPV2wa4rDwr7i

_3f1EBYXbfjnKJImp4E1IJetvmzSWjr3yKMAnIVzdlzQsnzYBIjWVbSn93yF3oFTi-0fn3J/s301/resistor.png" 

style="margin-left: 1em; margin-right: 1em;"><img border="0" data-original-height="177" 

data-original-width="301" height="144" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEgkHym0q2hIjzrJ0xapvzpIDZ00aor7v

KDA1d2ZY7cme_Vrtk6ToVnOwPsqeDY7nUI9sk4W-j93fNyB1si6Y6k9NpFFzgKQXi47Ga0PSPV2wa4rDwr7i_

3f1EBYXbfjnKJImp4E1IJetvmzSWjr3yKMAnIVzdlzQsnzYBIjWVbSn93yF3oFTi-0fn3J/w245-h144/resistor.pn

g" width="245" /></a></div><div style="margin-left: 1em; margin-right: 1em; text-align: 

center;">Gambar 1</div><div style="margin-left: 1em; margin-right: 1em; text-align: center;"><br 

/></div><span><span style="background: white; line-height: 115%;"><span style="font-family: 

times;"><div style="text-align: justify;"><span style="background-color: transparent;"><span 

style="background-attachment: initial; background-clip: initial; background-image: initial; 

background-origin: initial; background-position: initial; background-repeat: initial; background-size: 

initial; line-height: 115%;"><span><br /></span></span></span></div><div style="text-align: 

justify;"><span style="background-color: transparent;"><span style="background-attachment: initial; 

background-clip: initial; background-image: initial; background-origin: initial; background-position: 



initial; background-repeat: initial; background-size: initial; line-height: 115%;"><span><div 

style="font-family: &quot;Times New Roman&quot;;"><table border="0" cellpadding="0" 

cellspacing="0" class="MsoNormalTable" style="background-attachment: initial; background-clip: initial; 

background-image: initial; background-origin: initial; background-position: initial; background-repeat: 

initial; background-size: initial; border-collapse: collapse; color: #222222; font-family: arial; font-size: 

14.85px; text-align: justify; width: 504px;"><tbody><tr><td style="background: palegoldenrod; border: 

none; padding: 3.75pt; width: 221.1pt;" valign="top" width="295"><p class="MsoNormal" 

style="line-height: normal; margin-bottom: 15pt;"><b><span face="&quot;Verdana&quot;,sans-serif" 

style="color: #333333; font-size: 9pt;">Specifications</span></b><span 

face="&quot;Verdana&quot;,sans-serif" style="color: #333333; font-size: 

9pt;"><o:p></o:p></span></p></td><td style="background: palegoldenrod; border: none; padding: 

3.75pt; width: 156.9pt;" valign="top" width="209"><p class="MsoNormal" style="line-height: normal; 

margin-bottom: 15pt;"><span face="&quot;Verdana&quot;,sans-serif" style="color: #333333; font-size: 

9pt;">&nbsp;<o:p></o:p></span></p></td></tr><tr><td style="border: none; padding: 3.75pt; width: 

221.1pt;" valign="top" width="295"><p class="MsoNormal" style="line-height: normal; margin-bottom: 

15pt;"><span face="&quot;Verdana&quot;,sans-serif" style="color: #333333; font-size: 9pt;">Resistance 

(Ohms)<o:p></o:p></span></p></td><td style="border: none; padding: 3.75pt; width: 156.9pt;" 

valign="top" width="209"><p class="MsoNormal" style="line-height: normal; margin-bottom: 

15pt;"><span face="&quot;Verdana&quot;,sans-serif" style="color: #333333; font-size: 

9pt;">1K<o:p></o:p></span></p></td></tr><tr><td style="background: rgb(249, 249, 249); border: 

none; padding: 3.75pt; width: 221.1pt;" valign="top" width="295"><p class="MsoNormal" 

style="line-height: normal; margin-bottom: 15pt;"><span face="&quot;Verdana&quot;,sans-serif" 

style="color: #333333; font-size: 9pt;">Power (Watts)<o:p></o:p></span></p></td><td 

style="background: rgb(249, 249, 249); border: none; padding: 3.75pt; width: 156.9pt;" valign="top" 

width="209"><p class="MsoNormal" style="line-height: normal; margin-bottom: 15pt;"><span 

face="&quot;Verdana&quot;,sans-serif" style="color: #333333; font-size: 9pt;">0.25W, 

1/4W<o:p></o:p></span></p></td></tr><tr><td style="border: none; padding: 3.75pt; width: 221.1pt;" 

valign="top" width="295"><p class="MsoNormal" style="line-height: normal; margin-bottom: 

15pt;"><span face="&quot;Verdana&quot;,sans-serif" style="color: #333333; font-size: 

9pt;">Tolerance<o:p></o:p></span></p></td><td style="border: none; padding: 3.75pt; width: 156.9pt;" 

valign="top" width="209"><p class="MsoNormal" style="line-height: normal; margin-bottom: 

15pt;"><span face="&quot;Verdana&quot;,sans-serif" style="color: #333333; font-size: 

9pt;">±5%<o:p></o:p></span></p></td></tr><tr><td style="background: rgb(249, 249, 249); border: 

none; padding: 3.75pt; width: 221.1pt;" valign="top" width="295"><p class="MsoNormal" 

style="line-height: normal; margin-bottom: 15pt;"><span face="&quot;Verdana&quot;,sans-serif" 

style="color: #333333; font-size: 9pt;">Packaging<o:p></o:p></span></p></td><td style="background: 

rgb(249, 249, 249); border: none; padding: 3.75pt; width: 156.9pt;" valign="top" width="209"><p 

class="MsoNormal" style="line-height: normal; margin-bottom: 15pt;"><span 

face="&quot;Verdana&quot;,sans-serif" style="color: #333333; font-size: 

9pt;">Bulk<o:p></o:p></span></p></td></tr><tr><td style="border: none; padding: 3.75pt; width: 

221.1pt;" valign="top" width="295"><p class="MsoNormal" style="line-height: normal; margin-bottom: 

15pt;"><span face="&quot;Verdana&quot;,sans-serif" style="color: #333333; font-size: 

9pt;">Composition<o:p></o:p></span></p></td><td style="border: none; padding: 3.75pt; width: 

156.9pt;" valign="top" width="209"><p class="MsoNormal" style="line-height: normal; margin-bottom: 



15pt;"><span face="&quot;Verdana&quot;,sans-serif" style="color: #333333; font-size: 9pt;">Carbon 

Film<o:p></o:p></span></p></td></tr><tr><td style="background: rgb(249, 249, 249); border: none; 

padding: 3.75pt; width: 221.1pt;" valign="top" width="295"><p class="MsoNormal" style="line-height: 

normal; margin-bottom: 15pt;"><span face="&quot;Verdana&quot;,sans-serif" style="color: #333333; 

font-size: 9pt;">Temperature Coefficient<o:p></o:p></span></p></td><td style="background: rgb(249, 

249, 249); border: none; padding: 3.75pt; width: 156.9pt;" valign="top" width="209"><p 

class="MsoNormal" style="line-height: normal; margin-bottom: 15pt;"><span 

face="&quot;Verdana&quot;,sans-serif" style="color: #333333; font-size: 

9pt;">350ppm/°C<o:p></o:p></span></p></td></tr><tr><td style="border: none; padding: 3.75pt; 

width: 221.1pt;" valign="top" width="295"><p class="MsoNormal" style="line-height: normal; 

margin-bottom: 15pt;"><span face="&quot;Verdana&quot;,sans-serif" style="color: #333333; font-size: 

9pt;">Lead Free Status<o:p></o:p></span></p></td><td style="border: none; padding: 3.75pt; width: 

156.9pt;" valign="top" width="209"><p class="MsoNormal" style="line-height: normal; margin-bottom: 

15pt;"><span face="&quot;Verdana&quot;,sans-serif" style="color: #333333; font-size: 9pt;">Lead 

Free<o:p></o:p></span></p></td></tr><tr><td style="background: rgb(249, 249, 249); border: none; 

padding: 3.75pt; width: 221.1pt;" valign="top" width="295"><p class="MsoNormal" style="line-height: 

normal; margin-bottom: 15pt;"><span face="&quot;Verdana&quot;,sans-serif" style="color: #333333; 

font-size: 9pt;">RoHS Status<o:p></o:p></span></p></td><td style="background: rgb(249, 249, 249); 

border: none; padding: 3.75pt; width: 156.9pt;" valign="top" width="209"><p class="MsoNormal" 

style="line-height: normal; margin-bottom: 15pt;"><span face="&quot;Verdana&quot;,sans-serif" 

style="color: #333333; font-size: 9pt;">RoHS 

Compliant</span></p></td></tr></tbody></table></div><div style="font-family: &quot;Times New 

Roman&quot;;">Fungsi: Sebagai penghambat arus listrik</div></span></span></span></div><div 

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

/></div><div><ul><li><span style="font-family: times;"><b>OP-AMP</b></span></li></ul><div 

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

border="0" data-original-height="172" data-original-width="231" height="149" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhG9KUkX9H7BCHf-_dAhPjrAkZupn

D0e_HuCi4et6ZYdAIvYNjFPWZINxEFuac35eTOjlmZWfeTfX2PjISXN_jvYeEotFq9mHsDDi5o7Xl7DZAZNbZXX

NohcTr3olnz1KKMhZx1Kzk9RLtph-P-3KWhEnFJlG5JBibLhwf05uca_opdg798bt-s2EPV/w200-h149/Simbol

%20Op_Amp.PNG" width="200" /></span></div><div class="separator" style="clear: both; text-align: 

center;"><span style="font-family: times;">Gambar 2</span></div><div class="separator" style="clear: 

both; text-align: center;"><span style="font-family: times;"><span style="background: white; line-height: 

115%;"><div><span><span style="background: white; line-height: 115%;"><br 

/></span></span></div><span><div style="text-align: justify;"><span style="font-size: large; text-align: 

left;">Fungsi:&nbsp;sebagai penguat sinyal</span></div></span></span></span><ul><li 

style="text-align: left;"><span style="font-family: times;"><b>Ground</b></span><b style="font-family: 

times;">&nbsp;</b></li></ul><span style="background: white; line-height: 115%;"><span 

style="background: white; font-family: times; line-height: 115%;"><div class="separator" style="clear: 

both; text-align: center;"><span style="color: #222222; font-family: times;"><div class="separator" 

style="clear: both; text-align: center;"><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/R29vZ2xl/AVvXsEjg08Nbb3jdEAIoigm_02tHDo6GtU

KT6LfbUBGjC1nKwGQx3_0cALXdy6NoAFQ4v88Jks3QAApFvQkG4bf8eQIfD9b20D6Isz1CQGLlyoW4BYL-T9



bf-9F-2vGMZTSPJTVoGqIaVV75EybOayTnNKNl6e9eKl9qN6fzZOhuXuAs4yoUqm6GjLrXnr2W/s33/Ground.

png" style="margin-left: 1em; margin-right: 1em;"><img border="0" data-original-height="33" 

data-original-width="32" height="101" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEjg08Nbb3jdEAIoigm_02tHDo6GtUK

T6LfbUBGjC1nKwGQx3_0cALXdy6NoAFQ4v88Jks3QAApFvQkG4bf8eQIfD9b20D6Isz1CQGLlyoW4BYL-T9bf

-9F-2vGMZTSPJTVoGqIaVV75EybOayTnNKNl6e9eKl9qN6fzZOhuXuAs4yoUqm6GjLrXnr2W/w98-h101/Gro

und.png" width="98" /></a></div>Gambar 3</div><div class="separator" style="clear: both; text-align: 

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

font-family: &quot;Times New Roman&quot;; text-align: justify;"><span style="color: #222222; 

font-family: times;">Fungsi : Sebagai penghantar arus listrik ke 

tanah</span></div></div></div></div></span></div><div class="separator" style="clear: both; 

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

times;"><b>Generator</b></span></li></ul><div style="margin-left: 1em; margin-right: 1em; text-align: 

center;"><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhXK3GGuH6cS02SS8DAyZEhzxDnz

o6PMe8GF_WvXf2vo5AaKVSUlXXed1Dtrj9RyZoKQp4EDZnFlyk0mrIv7wUF0-HUDF8pJCAmH94fQn0ysM4I

wSq6qtODRjwHMtz1rgAbmaloSEwzIwiW66IJVelOjAHnJVXOGyp7GGJz-L2TF7v6bGz7dHpJsXqn/s196/P102

045350-1.jpg" style="margin-left: 1em; margin-right: 1em;"><img border="0" data-original-height="196" 

data-original-width="196" height="120" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhXK3GGuH6cS02SS8DAyZEhzxDnzo

6PMe8GF_WvXf2vo5AaKVSUlXXed1Dtrj9RyZoKQp4EDZnFlyk0mrIv7wUF0-HUDF8pJCAmH94fQn0ysM4Iw

Sq6qtODRjwHMtz1rgAbmaloSEwzIwiW66IJVelOjAHnJVXOGyp7GGJz-L2TF7v6bGz7dHpJsXqn/w120-h120/

P102045350-1.jpg" width="120" /></a></div><div style="margin-left: 1em; margin-right: 1em; 

text-align: center;"><br /></div><div style="margin-left: 1em; margin-right: 1em; text-align: center;"><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEiGTdT8iYdXxu4iioelpw-ZIkXmWJ0y

-mgBoGCczawgYAZEmzckg0PW3T-8tpgpwpV9kat46TzWnsLyydedRaasUjkgXgiRRhSQt7N7UyZ8NRSVGw9

OvjG1-Lmae7wJB7UT4fTP7oKoxIZF6yOg76s19arqdg9bUDLk6KnbctwIycCBchg7GcNDH_OR/s487/Screens

hot%20(230).png" style="margin-left: 1em; margin-right: 1em;"><img border="0" 

data-original-height="308" data-original-width="487" height="93" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEiGTdT8iYdXxu4iioelpw-ZIkXmWJ0y-

mgBoGCczawgYAZEmzckg0PW3T-8tpgpwpV9kat46TzWnsLyydedRaasUjkgXgiRRhSQt7N7UyZ8NRSVGw9O

vjG1-Lmae7wJB7UT4fTP7oKoxIZF6yOg76s19arqdg9bUDLk6KnbctwIycCBchg7GcNDH_OR/w148-h93/Scre

enshot%20(230).png" width="148" /></a></div><div style="margin-left: 1em; margin-right: 1em; 

text-align: center;"><br /></div><div style="margin-left: 1em; margin-right: 1em; text-align: 

center;">Gambar 4</div><div style="margin-left: 1em; margin-right: 1em; text-align: center;"><br 

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

power supply</div><div><br /></div></div></div></span></div></div></div></div><div><div 

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

style="text-align: justify;"><ul><li><b>Voltmeter DC</b></li></ul><div>&nbsp; &nbsp; &nbsp; &nbsp; 

&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 

&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;<a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEj9DqmBlHpVwt2s11UeOJfEdG2TU

Zbh0x28G8oxglUZj7tzPUbrEtlkuAtZPb7i68qkTyCic5oNWGk3hu2Mm16HaKwrP7CcmwmWBG9vAv7zugrZ

NdnglRmNpPvoZLeCVUNichTDemVviOUtNL8pIm3f_IuZ1x9pdJ0C8YnTrHPIxsyu-bYcjMz3BvEM/s810/volt



meter%20DC.jpg" style="margin-left: 1em; margin-right: 1em; text-align: center;"><img border="0" 

data-original-height="810" data-original-width="810" height="163" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEj9DqmBlHpVwt2s11UeOJfEdG2TUZ

bh0x28G8oxglUZj7tzPUbrEtlkuAtZPb7i68qkTyCic5oNWGk3hu2Mm16HaKwrP7CcmwmWBG9vAv7zugrZN

dnglRmNpPvoZLeCVUNichTDemVviOUtNL8pIm3f_IuZ1x9pdJ0C8YnTrHPIxsyu-bYcjMz3BvEM/w163-h163/

voltmeter%20DC.jpg" width="163" /></a></div><div><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp; &nbsp; Gambar 5</span><br 

/></div><div><span><br /></span></div><div><span style="text-align: left;">Fungsi : Untuk 

menunjukkan besar tegangan yang melaluinya</span></div><div><span style="text-align: left;"><br 

/></span></div><div><ul><li><span style="text-align: left;"><b>Osiloskop</b></span></li></ul><div 

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhMYmLSld0X-lg6Aj6vEVx59BKMW

MngFvhMIWU8FKpj68SpssmUDQjEhPRLf1_vi1GThcdufREI1Xk88GBE_C3xFbeZEFj8BYzozGU_Fp6Iy_ahEzt

MWoGXhzZKVVNxnn88-UxlNwvM18e-MT0U11fokYHq37o_ImjgoPEK7pMLvx9UQbG5pgWTFp6U/s200/1

0.jpg" style="margin-left: 1em; margin-right: 1em;"><img border="0" data-original-height="121" 

data-original-width="200" height="121" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhMYmLSld0X-lg6Aj6vEVx59BKMW

MngFvhMIWU8FKpj68SpssmUDQjEhPRLf1_vi1GThcdufREI1Xk88GBE_C3xFbeZEFj8BYzozGU_Fp6Iy_ahEzt

MWoGXhzZKVVNxnn88-UxlNwvM18e-MT0U11fokYHq37o_ImjgoPEK7pMLvx9UQbG5pgWTFp6U/s1600/

10.jpg" width="200" /></a></div><div class="separator" style="clear: both; text-align: center;">Gambar 

6</div>Fungsi: memproyeksukan sinyal listrik</div></div><div style="text-align: left;"><br 

/></div></div></div></span></div></div><div><div><div> 

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

<span style="font-family: times;"><b><a name="dasar"></a>3. Dasar Teori&nbsp;<a 

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

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

justify;"><div><b style="font-size: large;">Op-Amp (Operational Amplifier)</b><span style="font-size: 

large;">&nbsp; &nbsp;&nbsp;</span><span style="font-size: large;">&nbsp;</span></div><div><span 

style="font-size: medium;"><span lang="id"><div><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span>Penguat operasional (Operational Amplifier) atau 

yang biasa disebut dengan op-amp, merupakan penguat elektronika yang banyak digunakan untuk 

membuat rangkaian detektor, komparator, penguat audio, video, pembangkit sinyal, multivibrator, filter, 

ADC, DAC, rangkaian penggerak dan berbagai macam rangkaian analog lainnya. Op-amp pada umumnya 

tersedia dalam bentuk rangkaian terpadu yang memiliki karakteristik mendekati karakteristik penguat 

operasional ideal tanpa perlu memperhatikan apa yang terdapat di dalamnya. Ada tiga karakteristik 



utama op-amp ideal, yaitu;</div><div><br /></div><div>1. Gain sangat besar (AOL 

&gt;&gt;).&nbsp;</div><div><span>&nbsp;&nbsp; &nbsp;</span>Penguatan open loop adalah sangat 

besar karena feedback-nya tidak ada atau RF = tak<span>&nbsp; 

&nbsp;&nbsp;</span>terhingga.&nbsp;</div><div>2. Impedansi input sangat besar (Zi 

&gt;&gt;).</div><div><span>&nbsp;&nbsp; &nbsp;</span>&nbsp;Impedansi input adalah sangat besar 

sehingga arus input ke rangkaian dalam op-amp sangat kecil sehingga tegangan input sepenuhnya dapat 

dikuatkan.&nbsp;</div><div>3. Impedansi output sangat kecil (Zo 

&lt;&lt;).&nbsp;</div><div><span>&nbsp;&nbsp; &nbsp;</span>Impedansi output adalah sangat kecil 

sehingga tegangan output stabil karena tahanan beban lebih besar yang diparalelkan dengan Zo 

&lt;&lt;.</div><div><br /></div><div>&nbsp;Adapun simbol op-amp adalah seperti pada gambar 

64</div><div>&nbsp;<span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEgI_ztuqsuGvtxMY4ZELpX84UwqN

r4I2nYSdbCWADROBKr6ilBRp3SGu_37Urgxrl7mFbyphHv9_zaM7GC2AqOzgskEciCZAX9vrIxrGFsVKXEu7q6

rMcIv25O8CBNHx5FvC5iL8FCfp6Qp7yi2Eig0nH0Ku-0CdemeC9uThHvUHwLMIYdIk-V3DzXl/s775/gambar%

20op-amp.png" style="margin-left: 1em; margin-right: 1em; text-align: center;"><img border="0" 

data-original-height="451" data-original-width="775" height="186" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEgI_ztuqsuGvtxMY4ZELpX84UwqNr

4I2nYSdbCWADROBKr6ilBRp3SGu_37Urgxrl7mFbyphHv9_zaM7GC2AqOzgskEciCZAX9vrIxrGFsVKXEu7q6r

McIv25O8CBNHx5FvC5iL8FCfp6Qp7yi2Eig0nH0Ku-0CdemeC9uThHvUHwLMIYdIk-V3DzXl/s320/gambar%

20op-amp.png" width="320" /></a></div><div><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp; 

&nbsp; <span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span>&nbsp;Gambar 7</span><br /></div><div><div 

style="margin-bottom: 0in;">dimana,</div><div style="margin-bottom: 0in;">V1 adalah tegangan 

masukan dari kaki non inverting&nbsp;</div><div style="margin-bottom: 0in;">V2 adalah tegangan 

masukan dari kaki inverting&nbsp;</div><div style="margin-bottom: 0in;">Vo adalah tegangan 

keluaran</div><div style="margin-bottom: 0in;"><br /></div><div style="margin-bottom: 0in;"><div 

style="margin-bottom: 0in;">sehingga</div><div><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEibYKpxI58ExJQV1lX4svZNawbYy9e

XtL_NIy1bEiX6aQvfQzu7N8nYAfSLyYtkoNlqK8q6gTv69aGGegOFjh8jkyHz1T5I0DmKKCjYSOXPhWezQA2NZI

7FVXyfONP8bczh3r8UpdiO8ND9qcNSNiiiam2aiDsn4Nep4ETlZavCiG3dldjMZjqXPEkA/s730/Screenshot%2

0(27).png" style="margin-left: 1em; margin-right: 1em; text-align: center;"><img border="0" 

data-original-height="195" data-original-width="730" height="102" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEibYKpxI58ExJQV1lX4svZNawbYy9eX

tL_NIy1bEiX6aQvfQzu7N8nYAfSLyYtkoNlqK8q6gTv69aGGegOFjh8jkyHz1T5I0DmKKCjYSOXPhWezQA2NZI7



FVXyfONP8bczh3r8UpdiO8ND9qcNSNiiiam2aiDsn4Nep4ETlZavCiG3dldjMZjqXPEkA/w382-h102/Screensh

ot%20(27).png" width="382" /></a></div><div>Adapun tegangan output maksimum yang dapat 

dihasilkan adalah :</div><div><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEifVOBNbNeU8gRU_lEfE36xU-bW8

sZ0ODpY9fR3FZXfp5mCn3lKNWW0mLRMahAHejTRZ72h7Rd_VswMG65t8Y6GLXkIVTWR2bbLLyooACk3rR

RG5uNoeWxvAVjqAzb1iQ1-LRn7yQxHQdyjuSki7-8Hx0ZBEI4uuB7DErsIRK1X2U2A9W02JK3siqLL/s389/Scr

eenshot%20(28)1.png" style="margin-left: 1em; margin-right: 1em; text-align: center;"><img border="0" 

data-original-height="114" data-original-width="389" height="75" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEifVOBNbNeU8gRU_lEfE36xU-bW8s

Z0ODpY9fR3FZXfp5mCn3lKNWW0mLRMahAHejTRZ72h7Rd_VswMG65t8Y6GLXkIVTWR2bbLLyooACk3rR

RG5uNoeWxvAVjqAzb1iQ1-LRn7yQxHQdyjuSki7-8Hx0ZBEI4uuB7DErsIRK1X2U2A9W02JK3siqLL/w255-h7

5/Screenshot%20(28)1.png" width="255" /></a></div><div><div style="font-size: medium;"><span 

style="font-size: medium;">dibawah tegangan sumber +-Vs = +-Vsat</span></div></div><div><span 

style="font-size: medium;"><br /></span></div><div><span style="font-size: medium;"><span 

style="font-size: medium; text-align: left;"><span>&nbsp; &nbsp;</span>Tegangan output maksimum 

secara praktis dihasilkan sekitar 2 Volt dibawah tegangan sumber&nbsp;</span><span 

style="font-family: Symbol; font-size: medium; text-align: left;">±</span><span style="font-size: medium; 

text-align: left;">Vs dan disebut juga sebesar tegangan saturasi&nbsp;</span><span style="font-family: 

Symbol; font-size: medium; text-align: left;">±</span><span style="font-size: medium; text-align: 

left;">Vsat . Gambar 65 memperlihatkan kurva karakteristik hubungan Vi terhadap Vo untuk rangkaian 

op-amp dengan tegangan input dihubungkan ke kaki input non inverting (+) dan tegangan 0 Volt (di 

ground) ke kaki input inverting (-). Sesuai dengan nama input op-amp yaitu apabila input dimasukkan ke 

kaki non inverting (+) yang artinya tidak membalik maka tegangan output yang dihasilkan adalah sefasa 

dengan tegangan input. Seperti terlihat pada gambar 1 yaitu saat input Vi bertegangan positif maka 

output yang dihasilkan juga bertegangan positif dan sebaliknya</span></span></div><div><span 

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEio6mHtXaZKYmMXSL9JM7nnly_jz

DkAsQwcv8MwsnktxXSU9QRNnFV_CGprIHd0MGXgMlVRl3GM0ncTOmd8XO1T-6vKFzK27TVjRYEFwP79lu

v4xLGCAaizE8FhI-Wws6V9bgpkIVm7vY2Y_ChfzUj-vkmM2GPdQXZCywptM5x9aEJxMHXrnlCxkopR/s955/S

creenshot%20(29).png" style="margin-left: 1em; margin-right: 1em; text-align: 

center;"><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><img border="0" data-original-height="397" 

data-original-width="955" height="167" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEio6mHtXaZKYmMXSL9JM7nnly_jzD

kAsQwcv8MwsnktxXSU9QRNnFV_CGprIHd0MGXgMlVRl3GM0ncTOmd8XO1T-6vKFzK27TVjRYEFwP79luv

4xLGCAaizE8FhI-Wws6V9bgpkIVm7vY2Y_ChfzUj-vkmM2GPdQXZCywptM5x9aEJxMHXrnlCxkopR/w403-h

167/Screenshot%20(29).png" width="403" /></a></span></span></div><div><span style="font-size: 

medium;"><span style="font-size: medium; text-align: center;">&nbsp; &nbsp; &nbsp; &nbsp; 

&nbsp;<span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; 

&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;</span><span><span>&nbsp; 

&nbsp;</span> Gambar8</span></span></span><span style="font-size: medium; text-align: 



center;">&nbsp;Rangkaian op-amp dengan kurva karakteristik I-O</span></div><div><span 

style="font-size: medium;"><span style="font-size: medium; text-align: center;"><br 

/></span></span></div><div><span style="font-size: medium;"><div style="margin-bottom: 

0in;"><b>Komparator non inverting dengan Vref <span style="font-family: 

Symbol;">-</span></b></div><div style="margin-bottom: 0in;"><br /></div><div style="margin-bottom: 

0in;"><span>&nbsp; &nbsp;&nbsp;</span>Rangkaian komparator non inverting dengan tegangan input 

Vi 

berupa gelombang segitiga dan tegangan referensi Vref <span style="font-family: Symbol;">¹</span> 0 

Volt baik positif maupun negatif adalah seperti gambar 9&nbsp;</div><div class="separator" 

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEg2VbtgvYrqR6JxfKi6CcsqgzATD3w

NEklPK-l2VfjNKRp5c7aCMyk9lsH3r7XAX1aWo6LHAjj_C06-b5Hu9ARBCgZqfvpmMCo9wAXnBQqoRmZKPZ

B2zV7yTymJoTEvukcJd4EabRSkEgqKvn3B_fd6qgqZh5Q0psWMbfAQqmqWIPI4wCqni___xpAn/s707/Scree

nshot%20(33).png" style="margin-left: 1em; margin-right: 1em;"><img border="0" 

data-original-height="422" data-original-width="707" height="191" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEg2VbtgvYrqR6JxfKi6CcsqgzATD3wN

EklPK-l2VfjNKRp5c7aCMyk9lsH3r7XAX1aWo6LHAjj_C06-b5Hu9ARBCgZqfvpmMCo9wAXnBQqoRmZKPZB

2zV7yTymJoTEvukcJd4EabRSkEgqKvn3B_fd6qgqZh5Q0psWMbfAQqmqWIPI4wCqni___xpAn/s320/Screen

shot%20(33).png" width="320" /></a></div><div class="separator" style="clear: both; text-align: 

center;">Gambar 9&nbsp;Rangkaian komparator non inverting 

</div><br /><div style="margin-bottom: 0in;"><span>&nbsp;&nbsp; &nbsp;</span>Untuk menghitung 

berapa tegangan ambang VUT atau VLT maka 

lakukan pemisalan kondisi tegangan output VO sama dengan +Vsat atau –Vsat.&nbsp;</div><div 

style="margin-bottom: 0in;"><span>&nbsp;&nbsp; &nbsp;</span>Misalkan tegangan output VO = +Vsat 

seperti gambar 101 maka dapat 

dihitung tegangan ambang atas V<sub>LT</sub></div><p class="MsoNormal"><o:p></o:p></p><p 

class="MsoNormal"><o:p></o:p></p><div style="margin-bottom: 0in;"><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/R29vZ2xl/AVvXsEiY2owP_Uwiys-TSOgFgCTG-JjcG6G

4MuR0LSQnL6_I8Va4VbjbhTOtROAVNPCGY-Zt3ReqIWNMhGgRKbK11mB-6hu1DWMq0UQagX9y5BmayV

7KwofrYMh6Aq_qMKzL7FwQe-f8H4V_zUJCpumjjWFS7pMDutnyjnaCWZBvXjtZ1TCz4_JrhYgIwuEe/s798/S

creenshot%20(34)%20+.png" style="margin-left: 1em; margin-right: 1em;"><img border="0" 

data-original-height="231" data-original-width="798" height="158" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEiY2owP_Uwiys-TSOgFgCTG-JjcG6G4

MuR0LSQnL6_I8Va4VbjbhTOtROAVNPCGY-Zt3ReqIWNMhGgRKbK11mB-6hu1DWMq0UQagX9y5BmayV7

KwofrYMh6Aq_qMKzL7FwQe-f8H4V_zUJCpumjjWFS7pMDutnyjnaCWZBvXjtZ1TCz4_JrhYgIwuEe/w544-h

158/Screenshot%20(34)%20+.png" width="544" /></a></div></div></div><div class="separator" 

style="clear: both; text-align: center;">Gambar 10&nbsp;Rangkaian komparator non inverting saat VO = 

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

/></div><span>&nbsp;&nbsp; &nbsp;</span>Misalkan tegangan output VO = -Vsat seperti gambar 102 

maka dapat 



dihitung tegangan ambang bawah V<sub>UT</sub><p class="MsoNormal"><o:p></o:p></p><div 

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhKIFtelJKPSCPyUBIxQNfqc7JtnKP-

s9Te0t1H3a9U2hFnLx7-3UvQW4HFdcfqL-iFstzZ0WL3ijhHa4RWe7X47CAcSii13ktG_w4P02b8VI_npknOMr

TI4fumSDKCgMBkiBCjTbJFvUYcm6-w81z5v-MGfxix9zJuQQVBBBUPBsGT2qAc3LShnqpy/s811/Screenshot

%20(34)%20-.png" style="margin-left: 1em; margin-right: 1em;"><img border="0" 

data-original-height="264" data-original-width="811" height="171" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhKIFtelJKPSCPyUBIxQNfqc7JtnKP-s

9Te0t1H3a9U2hFnLx7-3UvQW4HFdcfqL-iFstzZ0WL3ijhHa4RWe7X47CAcSii13ktG_w4P02b8VI_npknOMrT

I4fumSDKCgMBkiBCjTbJFvUYcm6-w81z5v-MGfxix9zJuQQVBBBUPBsGT2qAc3LShnqpy/w526-h171/Screen

shot%20(34)%20-.png" width="526" /></a></div><div class="separator" style="clear: both; text-align: 

center;">Gambar 11&nbsp;Rangkaian komparator non inverting saat V0= -Vsat</div><div 

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

&nbsp;</span>Bentuk gelombang tegangan output VO dengan Vref - adalah seperti pada gambar 12 dan 

karakteristik I-O seperti pada gambar 13</div><div><br /></div><div class="separator" style="clear: 

both; text-align: center;"><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEiWmaX8PWrx0SC1xG6qdcYYYtvO

Rg-1cV7aqM0kyrLNNp3LDqjsyxMn0s3hLeaz3uanUa561OkX9l7YKrneYDObPiDzdX9oIkh8fR10kuph1lQu4-

mnGuRXKQeIK9P8yVAC_Yi06kBQ1Q7yILu71cMUc6bSUTHrBRf4gARy3uK7j1gC9FTa1bth0kP9/s718/Scree

nshot%20(35).png" style="margin-left: 1em; margin-right: 1em;"><img border="0" 

data-original-height="459" data-original-width="718" height="267" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEiWmaX8PWrx0SC1xG6qdcYYYtvOR

g-1cV7aqM0kyrLNNp3LDqjsyxMn0s3hLeaz3uanUa561OkX9l7YKrneYDObPiDzdX9oIkh8fR10kuph1lQu4-m

nGuRXKQeIK9P8yVAC_Yi06kBQ1Q7yILu71cMUc6bSUTHrBRf4gARy3uK7j1gC9FTa1bth0kP9/w417-h267/S

creenshot%20(35).png" width="417" /></a></div><div class="separator" style="clear: both; text-align: 

center;">Gambar 12&nbsp;Bentuk gelombang tegangan output dengan Vref = bertegangan 

negatif 

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEgmj0eMK_5zwFYQ9i1zAcxwV8M

mNF4UuiUXbUtbOnAef6FviDp6At9pAhSOGYNQoYwxlVanWLpMW3KYOTzLYHNIByUUMuqyWeUxBBGpQI

ci4J59iL61aocRXNg0y8qlcpsMR45CaGMikzMUSU2YEs3AbC7nURFYJ9PvTH5f_E_NTCxNwBWhzSju-SlY/s70

9/Screenshot%20(36).png" style="margin-left: 1em; margin-right: 1em;"><img border="0" 

data-original-height="468" data-original-width="709" height="281" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEgmj0eMK_5zwFYQ9i1zAcxwV8Mm

NF4UuiUXbUtbOnAef6FviDp6At9pAhSOGYNQoYwxlVanWLpMW3KYOTzLYHNIByUUMuqyWeUxBBGpQIci

4J59iL61aocRXNg0y8qlcpsMR45CaGMikzMUSU2YEs3AbC7nURFYJ9PvTH5f_E_NTCxNwBWhzSju-SlY/w42

6-h281/Screenshot%20(36).png" width="426" /></a></div><div class="separator" style="clear: both; 

text-align: center;">Gambar 13&nbsp;Kurva karakteristik I-O dengan Vref = bertegangan 

negatif</div><div>Sehingga:&nbsp;</div><div><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhpvpCSpzZvwxCDpp_pqlG3UEwH

YmisnEIHVBFKsRgksnvXigFABPcLVa4jjjHdxcnd0Vu7PWTqxa3SE6_0_dXuWvGBlr__tfZT__YYtLX4n5S0xP8Yt

D6m_jSveSPO2LrSN34TVF4Bc9rf4mlXLwJSeW6WYwzuj9GEj2qHx3nbSyzYJFTsJ-VUgEB7/s207/Screenshot

%20(37).png" style="margin-left: 1em; margin-right: 1em; text-align: center;"><img border="0" 



data-original-height="111" data-original-width="207" height="90" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhpvpCSpzZvwxCDpp_pqlG3UEwHY

misnEIHVBFKsRgksnvXigFABPcLVa4jjjHdxcnd0Vu7PWTqxa3SE6_0_dXuWvGBlr__tfZT__YYtLX4n5S0xP8YtD

6m_jSveSPO2LrSN34TVF4Bc9rf4mlXLwJSeW6WYwzuj9GEj2qHx3nbSyzYJFTsJ-VUgEB7/w168-h90/Screens

hot%20(37).png" width="168" /></a></div></span></div></div></div><div><br 

/></div></span></span></div></div></div></div><div> 

<div> 

<span style="font-family: times;"><b><a name="bentuk"></a>5. Bentuk Rangkaian&nbsp;<a 

href="#home">[Kembali]</a></b></span></div><div><div class="separator" style="clear: both; 

text-align: center;"><div class="separator" style="clear: both; text-align: left;"><span face="Arial, 

Tahoma, Helvetica, FreeSans, sans-serif" style="color: #222222;"><div class="separator" style="clear: 

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEg3RnDF7AVg11ejcqkNYuCzZk4Z3x

tid4rbxYvcIfBgJm6wsHdB_uuaDAgYO5RCWrsGUwJ0b5SUikjAkNdW7Fnku689mBXZcPt-ZiujpVY-0soGjSYQ

Q6O6VgNEC0pWcgF0K36TiMr2LQqMCNo8yYGzLBMfY-7UsxlsjkQRST4fmBB8hrpbAjDzQKmX/s930/Screen

shot%20(38).png" style="margin-left: 1em; margin-right: 1em;"><img border="0" 

data-original-height="581" data-original-width="930" height="200" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEg3RnDF7AVg11ejcqkNYuCzZk4Z3xti

d4rbxYvcIfBgJm6wsHdB_uuaDAgYO5RCWrsGUwJ0b5SUikjAkNdW7Fnku689mBXZcPt-ZiujpVY-0soGjSYQQ

6O6VgNEC0pWcgF0K36TiMr2LQqMCNo8yYGzLBMfY-7UsxlsjkQRST4fmBB8hrpbAjDzQKmX/s320/Screens

hot%20(38).png" width="320" /></a></div></span></div></div></div><div class="separator" 

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

<span style="font-family: times;"><b><a name="video"></a>6. Video&nbsp;<a 
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