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

<b>1. Komparator <i>Inverting</i></b><br /> 

<br /> 

<a name="tujuan"></a><b>1.1 Tujuan</b> <a href="#home">[Kembali]</a><br /> 

<ol> 



<li>Mengetahui dan memahami apa yang dimaksud dengan Komparator Inverting&nbsp;<span 

style="background-color: white;">V</span><sub style="background-color: white;">ref</sub><span 

style="background-color: white;">&nbsp;= 0 V</span></li> 

<li>Memahami rangkaian Komparator Inverting&nbsp;&nbsp;<span style="background-color: 

white;">V</span><sub style="background-color: white;">ref</sub><span style="background-color: 

white;">&nbsp;= 0 V</span></li> 

<li>Dapat mensimulasikan rangkaian Komparator Inverting&nbsp;<span style="background-color: 

white;">V</span><sub style="background-color: white;">ref</sub><span style="background-color: 

white;">&nbsp;= 0 V</span></li> 

</ol> 

<a name="komponen"></a><b>1.2 Komponen</b> <a href="#home">[Kembali]</a> 

<br /> 

<ol> 

<li>Baterai<br /> 

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

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

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

href="https://cdnwpedutorenews.gramedia.net/wp-content/uploads/2022/01/11072021/730x480-i

mg-50064-ilustrasi-baterai.jpg" style="margin-left: 1em; margin-right: 1em;"><img border="0" 

data-original-height="480" data-original-width="730" height="132" 

src="https://cdnwpedutorenews.gramedia.net/wp-content/uploads/2022/01/11072021/730x480-im

g-50064-ilustrasi-baterai.jpg" width="200" /></a></div><br /><br /></div> 

<br /> 

<b>Baterai</b> adalah perangkat yang terdiri dari satu atau lebih sel elektrokimia dengan koneksi 

eksternal yang digunakan untuk memberi daya pada perangkat listrik (sumber energi listrik).</li> 

<br /> 

<li>Resistor<br /> 

<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/a/AVvXsEi4TGTRGirDyscaKM7O_-MSJ7OUklVo56

H20IBxDDadzCzVN0V0_jQeJFFubalnqY0Xf6ZqEUB8HB3K3KZxN4Ml2vlgeEWRft2ruH0ZVW5ylokcKUwv

tGdkBs0jV3srNXe-1UH_NGiCkjhPrPu8SB6aXRI_nF6ekmvBx9KHGe0UuyJANPMy_deznrlrOg=s640" 

style="margin-left: 1em; margin-right: 1em;"><img border="0" data-original-height="360" 

data-original-width="640" height="180" 

src="https://blogger.googleusercontent.com/img/a/AVvXsEi4TGTRGirDyscaKM7O_-MSJ7OUklVo56H

20IBxDDadzCzVN0V0_jQeJFFubalnqY0Xf6ZqEUB8HB3K3KZxN4Ml2vlgeEWRft2ruH0ZVW5ylokcKUwvt

GdkBs0jV3srNXe-1UH_NGiCkjhPrPu8SB6aXRI_nF6ekmvBx9KHGe0UuyJANPMy_deznrlrOg=s320" 

width="320" /></a></div><br /><br /></div> 

<br /> 



<b> 

Resistor</b> merupakan salah satu komponen yang digunakan dalam sebuah sirkuit atau rangkaian 

elektronik. Resistor berfungsi sebagai resistansi/ hambatan yang mampu mengatur atau 

mengendalikan tegangan dan arus listrik rangkaian.<br /> 

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

href="https://3.bp.blogspot.com/-S433o5FO5nc/Xt3pT4Mfi1I/AAAAAAAAAUc/RadE3dYrfg8XzqaRdFp

Zuzg3Z1vDHktoACPcBGAYYCw/s1600/Tabel-Kode-Warna-Resistor.png" style="margin-left: 1em; 

margin-right: 1em;"><img border="0" data-original-height="600" data-original-width="600" 

height="320" 

src="https://3.bp.blogspot.com/-S433o5FO5nc/Xt3pT4Mfi1I/AAAAAAAAAUc/RadE3dYrfg8XzqaRdFpZ

uzg3Z1vDHktoACPcBGAYYCw/s320/Tabel-Kode-Warna-Resistor.png" width="320" /></a></div></li> 

<br /> 

<li>Dinamo<br /> 

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

href="https://1.bp.blogspot.com/-SJIOBbZZryQ/Xt3xenRDmLI/AAAAAAAAAUk/tCzOl8GHEzQ0cN1eh

CYm2-83WM-YPTsLwCPcBGAYYCw/s1600/dinamo.jpeg" style="margin-left: 1em; margin-right: 

1em;"><img border="0" data-original-height="554" data-original-width="554" height="200" 

src="https://1.bp.blogspot.com/-SJIOBbZZryQ/Xt3xenRDmLI/AAAAAAAAAUk/tCzOl8GHEzQ0cN1ehC

Ym2-83WM-YPTsLwCPcBGAYYCw/s200/dinamo.jpeg" width="200" /></a></div> 

<br /> 

<b>Dinamo</b> digunakan sebagai sumber AC. 

</li> 

<br /> 

<li>Osiloskop<br /> 

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

<a 

href="https://4.bp.blogspot.com/-wf4pTsCqVhQ/Xo3vgzzZ1JI/AAAAAAAAAK0/ZqyLbzjPtTgnXRhk1Xsz

oNen3djPlq_hwCPcBGAYYCw/s1600/5.jpg" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="174" data-original-width="289" height="120" 

src="https://4.bp.blogspot.com/-wf4pTsCqVhQ/Xo3vgzzZ1JI/AAAAAAAAAK0/ZqyLbzjPtTgnXRhk1Xszo

Nen3djPlq_hwCPcBGAYYCw/s200/5.jpg" width="200" /></a></div> 

<br /> 

<b>Osiloskop</b> adalah alat ukur elektronik yang dapat memetakan atau memproyeksikan sinyal 

listrik dan frekuensi menjadi gambar grafik agar dapat dibaca dan mudah dipelajari.</li> 

<br /> 

<li>Operational Amplifier<br /> 

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

href="https://1.bp.blogspot.com/-YisKQjfmAeU/Xt3yEvA87eI/AAAAAAAAAUs/ubRZb0GwFpkrfu7TISjJ



VxJcTEWyERuuwCLcBGAsYHQ/s1600/LF347.jpg" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="640" data-original-width="640" height="200" 

src="https://1.bp.blogspot.com/-YisKQjfmAeU/Xt3yEvA87eI/AAAAAAAAAUs/ubRZb0GwFpkrfu7TISjJV

xJcTEWyERuuwCLcBGAsYHQ/s200/LF347.jpg" width="200" /></a></div> 

<br /> 

<b>Operational Amplifier</b> atau yang lebih sering disebut op amp merupakan suatu komponen 

elektronika analog yang berfungsi sebagai penguat atau amplifier multiguna yang diwujudkan dalam 

sebuah IC op-amp.  

</li> 

 

</ol> 

<a name="teori"></a><b>1.3 Dasar Teori</b> <a href="#home">[Kembali]</a><br /> 

<ol style="list-style: lower-alpha;"> 

<li><b>Dengan V<sub>ref</sub> = 0Volt</b><br /> 

Rangkaian komparator inverting dengan tegangan input Vi berupa gelombang segitiga dan tegangan 

referensi V<sub>ref</sub> = 0 Volt adalah seperti gambar 88.<br /> 

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

<a 

href="https://4.bp.blogspot.com/-EluJVvfXhCk/Xo3vhfcdjUI/AAAAAAAAAKs/jmkYQrjywd410ZRgTAJ7

w5_Z7Id94X7NACPcBGAYYCw/s1600/7.jpg" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="487" data-original-width="718" height="217" 

src="https://4.bp.blogspot.com/-EluJVvfXhCk/Xo3vhfcdjUI/AAAAAAAAAKs/jmkYQrjywd410ZRgTAJ7w

5_Z7Id94X7NACPcBGAYYCw/s320/7.jpg" width="320" /></a></div> 

<br /> 

Untuk menghitung berapa tegangan ambang V<sub>UT</sub>(Upper Threshold Voltage) atau 

V<sub>LT</sub>(Lower Threshold Voltage) maka lakukan pemisalan kondisi tegangan output 

V<sub>o</sub> = +V<sub>sat</sub> atau –V<sub>sat</sub>. Misalkan tegangan output 

V<sub>o</sub> = +V<sub>sat</sub> seperti gambar 89 maka dapat dihitung tegangan ambang atas 

V<sub>UT</sub>:<br /> 

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

<a 

href="https://2.bp.blogspot.com/-RVv_dRImZmk/Xo3vh1eWM7I/AAAAAAAAAKw/6-G--n7Qvi8I3DeV

qO-GgTfYzYvaJLC1wCPcBGAYYCw/s1600/8.jpg" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="436" data-original-width="822" height="169" 

src="https://2.bp.blogspot.com/-RVv_dRImZmk/Xo3vh1eWM7I/AAAAAAAAAKw/6-G--n7Qvi8I3DeVq

O-GgTfYzYvaJLC1wCPcBGAYYCw/s320/8.jpg" width="320" /></a></div> 

<br /> 



Misalkan tegangan output V<sub>o</sub> = -V<sub>sat</sub> seperti gambar 90 maka dapat 

dihitung tegangan ambang bawah V<sub>LT</sub>:<br /> 

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

<a 

href="https://1.bp.blogspot.com/-aL8RYnigzDg/Xo3viNShkmI/AAAAAAAAAK0/mExyJLtD9BM5Hhy8y

5nArOQTw_qLQECDACPcBGAYYCw/s1600/9.jpg" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="365" data-original-width="793" height="147" 

src="https://1.bp.blogspot.com/-aL8RYnigzDg/Xo3viNShkmI/AAAAAAAAAK0/mExyJLtD9BM5Hhy8y5

nArOQTw_qLQECDACPcBGAYYCw/s320/9.jpg" width="320" /></a></div> 

<br /> 

Bentuk gelombang tegangan output VO adalah seperti pada gambar 91 dan karakteristik I-O seperti 

pada gambar 92.<br /> 

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

<a 

href="https://4.bp.blogspot.com/-KtX-kVukDn8/Xo3vcaCYNTI/AAAAAAAAAKg/xjN5KaOuXOECEnExYq

2DqwiOVUL7bM9VACPcBGAYYCw/s1600/10.jpg" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="615" data-original-width="720" height="273" 

src="https://4.bp.blogspot.com/-KtX-kVukDn8/Xo3vcaCYNTI/AAAAAAAAAKg/xjN5KaOuXOECEnExYq2

DqwiOVUL7bM9VACPcBGAYYCw/s320/10.jpg" width="320" /></a></div> 

<br /> 

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

<a 

href="https://4.bp.blogspot.com/-eoqoWj1HBOI/Xo3vcRY6dmI/AAAAAAAAAK0/Ud6dW4n-BYIENT3G

AyFAI43jEBtvlu0IwCPcBGAYYCw/s1600/11.png" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="667" data-original-width="813" height="262" 

src="https://4.bp.blogspot.com/-eoqoWj1HBOI/Xo3vcRY6dmI/AAAAAAAAAK0/Ud6dW4n-BYIENT3G

AyFAI43jEBtvlu0IwCPcBGAYYCw/s320/11.png" width="320" /></a></div> 

</li> 

<li><b>Dengan V<sub>ref</sub> ≠ 0Volt</b><br /> 

Rangkaian komparator inverting dengan tegangan input V<sub>i</sub> berupa gelombang segitiga 

dan tegangan referensi V<sub>ref</sub> ≠ 0 Volt adalah seperti gambar 93.<br /><div 

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

<a 

href="https://3.bp.blogspot.com/-iTjnFvuE0Ck/Xo3vc78Dx4I/AAAAAAAAAKw/BbPLKTHH_r09vhuiYXk

thACCLiIOXJbVwCPcBGAYYCw/s1600/12.png" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="388" data-original-width="685" height="181" 

src="https://3.bp.blogspot.com/-iTjnFvuE0Ck/Xo3vc78Dx4I/AAAAAAAAAKw/BbPLKTHH_r09vhuiYXkt

hACCLiIOXJbVwCPcBGAYYCw/s320/12.png" width="320" /></a></div> 

<br /> 



Misalkan tegangan output V<sub>o</sub> = +V<sub>sat</sub> seperti gambar 94 maka dapat 

dihitung tegangan ambang atas V<sub>UT</sub>:<br /> 

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

<a 

href="https://3.bp.blogspot.com/-Pi6Z0410rnM/Xo3vdR35utI/AAAAAAAAAKg/YmOHRmOxqsUMG3V

Yit5qSBGaCKwMOyS2gCPcBGAYYCw/s1600/13.png" style="margin-left: 1em; margin-right: 

1em;"><img border="0" data-original-height="430" data-original-width="865" height="159" 

src="https://3.bp.blogspot.com/-Pi6Z0410rnM/Xo3vdR35utI/AAAAAAAAAKg/YmOHRmOxqsUMG3VY

it5qSBGaCKwMOyS2gCPcBGAYYCw/s320/13.png" width="320" /></a></div> 

<br /> 

Misalkan tegangan output V<sub>o</sub> = -V<sub>sat</sub> seperti gambar 95 maka dapat 

dihitung tegangan ambang bawah V<sub>LT</sub>:<br /> 

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

<a 

href="https://2.bp.blogspot.com/-U6ifWywcjpY/Xo3vdPgsE3I/AAAAAAAAAKs/d9Deo6XeBVA_1e4KyD

Gbe_2KhNnl4b4nQCPcBGAYYCw/s1600/14.png" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="523" data-original-width="876" height="191" 

src="https://2.bp.blogspot.com/-U6ifWywcjpY/Xo3vdPgsE3I/AAAAAAAAAKs/d9Deo6XeBVA_1e4KyD

Gbe_2KhNnl4b4nQCPcBGAYYCw/s320/14.png" width="320" /></a></div> 

<br /> 

Bentuk gelombang tegangan output V<sub>o</sub> adalah seperti pada gambar 96 dan gambar 97 

dan karakteristik I-O seperti pada gambar 98 dan gambar 99.<br /> 

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

<a 

href="https://1.bp.blogspot.com/-PGSkwC5aQvw/Xo3veL8vtFI/AAAAAAAAAKo/lh58_z_axaEOZMBgT

hbvx4UAIFLJDHunwCPcBGAYYCw/s1600/15.png" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="604" data-original-width="861" height="224" 

src="https://1.bp.blogspot.com/-PGSkwC5aQvw/Xo3veL8vtFI/AAAAAAAAAKo/lh58_z_axaEOZMBgTh

bvx4UAIFLJDHunwCPcBGAYYCw/s320/15.png" width="320" /></a></div> 

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

<a 

href="https://3.bp.blogspot.com/-cOAH_7SJi-o/Xo3vfGT7bZI/AAAAAAAAAKg/c7IVpQQc-a8TP3LZ7hH

Fije1FG78c7VRQCPcBGAYYCw/s1600/16.png" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="621" data-original-width="876" height="227" 

src="https://3.bp.blogspot.com/-cOAH_7SJi-o/Xo3vfGT7bZI/AAAAAAAAAKg/c7IVpQQc-a8TP3LZ7hHF

ije1FG78c7VRQCPcBGAYYCw/s320/16.png" width="320" /></a></div> 

 

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



<a 

href="https://3.bp.blogspot.com/-v38hxYpDTMI/Xo3vfXwlf_I/AAAAAAAAAKs/EN6wcH3j4LkzRGw6M

Oef_utvJ2yogqGaACPcBGAYYCw/s1600/18.png" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="672" data-original-width="825" height="261" 

src="https://3.bp.blogspot.com/-v38hxYpDTMI/Xo3vfXwlf_I/AAAAAAAAAKs/EN6wcH3j4LkzRGw6MO

ef_utvJ2yogqGaACPcBGAYYCw/s320/18.png" width="320" /></a><div class="separator" style="clear: 

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

href="https://3.bp.blogspot.com/-v38hxYpDTMI/Xo3vfXwlf_I/AAAAAAAAAKs/EN6wcH3j4LkzRGw6M

Oef_utvJ2yogqGaACPcBGAYYCw/s1600/18.png" style="margin-left: 1em; margin-right: 1em;"> 

</a><a 

href="https://2.bp.blogspot.com/-D1opOvdMR0M/Xo3ve7qCG8I/AAAAAAAAAKw/4dxbAQ5_PUoV_6

U7mROceEL3XCVgSXbngCPcBGAYYCw/s1600/17.png" style="margin-left: 1em; margin-right: 

1em;"><img border="0" data-original-height="583" data-original-width="829" height="225" 

src="https://2.bp.blogspot.com/-D1opOvdMR0M/Xo3ve7qCG8I/AAAAAAAAAKw/4dxbAQ5_PUoV_6

U7mROceEL3XCVgSXbngCPcBGAYYCw/s320/17.png" width="320" /></a></div></div> 

</li> 

</ol> 

<br /> 

<a name="prinsip"></a><b>1.4 Prinsip Kerja</b> <a href="#home">[Kembali]</a></div><div 

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

Vsine akan mengeluarkan gelombang input yang kemudian diteruskan ke kaki inverting op-amp dan 

terus ke ground. jika tegangan outputnya + maka tegangan upper threshold dapat dihitung, 

sedangkan tegangan outputnya - maka dapat dihitung tegangan lower threshold<br /><br /> 

<b>2. Rangkaian Simulasi</b><br /> 

<br /> 

<a name="gambar"></a><b>2.1 Gambar</b> <a href="#home">[Kembali]</a><br /><br /><table 

align="center" cellpadding="0" cellspacing="0" class="tr-caption-container" style="margin-left: auto; 

margin-right: auto; text-align: center;"><tbody><tr><td><br 

/></td></tr><tr></tr></tbody></table>&nbsp;V<sub>ref</sub> = 0Volt<br /><br /><ol> 

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEg8HucZEO0L1uEQv_cUmLV2y

5JLb3bECWiDd7MqLFZVg20NxKdArEFAyGO-ID3j9JJhZfsSbTP1HGK2uVZA1no9_ooj-OQ_ilesdmg-GYi6a

cQRBJrVDYA6Rt0mxw7YH6XhiZdv9QlDeXouYVmjj4P-3iiNa7ezNSJEFsElNgVlHPrLVJQqfhC0z-uO/s923/

WhatsApp%20Image%202023-03-15%20at%2002.54.30.jpeg" style="margin-left: 1em; margin-right: 

1em;"><img border="0" data-original-height="666" data-original-width="923" height="231" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEg8HucZEO0L1uEQv_cUmLV2y5J

Lb3bECWiDd7MqLFZVg20NxKdArEFAyGO-ID3j9JJhZfsSbTP1HGK2uVZA1no9_ooj-OQ_ilesdmg-GYi6ac

QRBJrVDYA6Rt0mxw7YH6XhiZdv9QlDeXouYVmjj4P-3iiNa7ezNSJEFsElNgVlHPrLVJQqfhC0z-uO/s320/W

hatsApp%20Image%202023-03-15%20at%2002.54.30.jpeg" width="320" /></a></div><br /><div 

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEjSThbLGmEuulZiiBXxE40KawS6

7-Dbo2yLHkp6P1ym0830eIjnrL4KYtl3amq_fFKt-4sHx3jFsS2uqtaFtdcu-awCw_oX44MlAbpRs4TvfIpGut



hZoSwP3qoDFAofkTt5NGjn5KUq1pMj-q28ie9t0AxFFny9ELPADko3uQx1T3P9O10F3kH76ilH/s718/Wh

atsApp%20Image%202023-03-15%20at%2002.54.30%20(1).jpeg" style="margin-left: 1em; 

margin-right: 1em;"><img border="0" data-original-height="623" data-original-width="718" 

height="278" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEjSThbLGmEuulZiiBXxE40KawS67

-Dbo2yLHkp6P1ym0830eIjnrL4KYtl3amq_fFKt-4sHx3jFsS2uqtaFtdcu-awCw_oX44MlAbpRs4TvfIpGuth

ZoSwP3qoDFAofkTt5NGjn5KUq1pMj-q28ie9t0AxFFny9ELPADko3uQx1T3P9O10F3kH76ilH/s320/What

sApp%20Image%202023-03-15%20at%2002.54.30%20(1).jpeg" width="320" /></a></div><br /> 

<a name="video"></a><b>2.2 Video</b> <a href="#home">[Kembali]</a><div><br /></div><div><br 

/><div><br /></div><div><br /></div> 

<a name="download"></a><b>3. Download File</b> <a href="#home">[Kembali]</a><br /><div><br 

/></div><div><ul style="text-align: left;"><li>HTML&nbsp; &nbsp; &nbsp; &nbsp; &gt;&gt; klik di 

sini</li><li>Rangkaian&nbsp; &gt;&gt; <a 

href="https://drive.google.com/uc?export=download&amp;id=1KOSjif-7xvmY1olmEVqd5wJoPRcMSJ
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