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color: #202122; text-align: left;"><span style="font-family: times; font-size: medium;"><br
/></span></span></div><div style="text-align:
justify;"><span><span><span><span><span><span><span><span><span><span style="font-family:
times; font-size: medium;"><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp; &nbsp; 10. Voltmeter
DC</span><br
/></span></span></span></span></span></span></span></span></span></span></div><div
style="text-align: justify;"><span><span><span><span><span><span><span><span><span><span><span
style="font-family: times; font-size: medium;"><span>&nbsp;&nbsp;
&nbsp;</span><span>&nbsp;&nbsp; &nbsp;<div class="separator" style="clear: both; text-align:
justify;"><a href="https://studyassistant-id.com/tpl/images/0690/8141/07af0.jpg" style="margin-left:
lem; margin-right: 1lem;"><img border="0" data-original-height="551" data-original-width="378"
height="182" src="https://studyassistant-id.com/tpl/images/0690/8141/07af0.jpg" width="125"
/></a></div></span><br
/></span></span></span></span></span></span></span></span></span></span></span></div><div
style="text-align: justify;"><span style="font-family: times; font-size:



medium;"><span><span><span><span><span><span><span><span><span><span><span>&nbsp;&nbsp;
&nbsp;</span><span>&nbsp;
&nbsp;&nbsp;</span></span></span></span></span></span></span></span></span></span></span><
span style="background-color: white; color: #111111; text-align: left;">Voltmeter adalah
sebuah</span><span style="background-color: white; color: #111111; font-weight: 700; text-align: left;
user-select: auto;">&nbsp;</span><span style="background-color: white; color: #111111; text-align: left;
user-select: auto;">alat ukur yang berfungsi untuk mengetahui berapa besarnya tegangan listrik yang ada
di suatu rangkaian listrik</span><span style="background-color: white; color: #111111; text-align:
left;">.</span></span></div><div style="text-align: justify;"><span style="font-family: times; font-size:
medium;"><br /></span></div><div style="text-align: justify;"><span style="font-family: times; font-size:
medium;"><br /></span></div><div style="text-align: justify;">

<span style="font-family: times; font-size: medium;"><a name="teori"></a><b>1.3 Dasar Teori</b> <a
href="#home">[Kembali]</a></span></div><div style="text-align: justify;"><span style="font-family:
times; font-size: medium;"><br /></span></div><div style="text-align: justify;"><span style="font-family:
times; font-size: medium;">&nbsp; &nbsp; <b>A. Komparator Inverting Voltage reference
Negatif&nbsp;</b></span></div><div style="text-align: justify;"><p class="MsoNormal"
style="line-height: normal;">

<span style="font-family: times; font-size: medium;"><span>&nbsp;&nbsp;
&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span>Rangkaian komparator inverting dengan tegangan
input V<sub>i</sub>&nbsp;berupa

gelombang segitiga dan tegangan referensi V<sub>ref</sub>&nbsp;# 0 Volt adalah

seperti gambar 93.<0:p></0:p></span></p>

<p class="MsoNormal" style="line-height: normal; margin-left: 0.5in; mso-margin-bottom-alt: auto;
mso-margin-top-alt: auto; text-align: center;"></p><div class="separator" style="clear: both; text-align:
justify;"><a
href="https://blogger.googleusercontent.com/img/a/AVvXsEgbTgxWwJ7-xt2-4VLpvTwwVAAGpaxSeRNNv
Wo5nRkDS9jv9EPd2thlpOYURZRVMHjhvirL1Yv3M9UyvRW_Pcuab6WyBb9nFQKh6jKc9QYBadWeZnt2Wvo8
CWpCWO03Y9hFYhDtWjZaeAYAW2WINcBrQR3GYg5U7szEaG2mCCtFhlkYq8dj9hSdvalDEd"
style="margin-left: 1lem; margin-right: 1lem;"><span style="font-family: times; font-size: medium;"><img
alt="" data-original-height="282" data-original-width="500" height="180"
src="https://blogger.googleusercontent.com/img/a/AVvXsEgbTexWwl7-xt2-4VLpvTwwVAAGpaxSeRNNv
Wo5nRkDS9jv9EPd2thlpOYURZRVMHjhvirL1Yv3M9UyvRW_Pcuab6WyBb9nFQKh6jKc9QYBadWeZnt2Wvo8
CWpCWO03YShFYhDtWjZaeAYAW2WINcBrQR3GYg5U7szEaG2mCCtFhlkYq8dj9hSdvalDEd" width="320"
/></span></a></div><div class="separator" style="clear: both; text-align: left;"><span style="font-family:
times; font-size: medium;"><span style="text-align: justify;"><span>&nbsp;&nbsp;
&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span>Misalkan tegangan output V</span><sub
style="text-align: justify;">o0</sub><span style="text-align: justify;">&nbsp;= -V</span><sub
style="text-align: justify;">sat</sub><span style="text-align: justify;">&nbsp;seperti gambar 95 maka
dapat dihitung tegangan ambang bawah V</span><sub style="text-align: justify;">LT</sub><span
style="text-align: justify;">:</span></span></div>



<p class="MsoNormal" style="line-height: normal; margin-left: 0.5in; mso-margin-bottom-alt: auto;
mso-margin-top-alt: auto; text-align: center;"></p><div class="separator" style="clear: both; text-align:
justify;"><a
href="https://blogger.googleusercontent.com/img/a/AVvXsEi7RzZW9ANng0J2rS2TalQgqYO00q9PVpWKrA
We8VEMmpgprlbWK25mhRR8vA70k5UyFoiKwFI5S6JwwgkexV1uF6lEIAwq1LkP78UOGMqayMulr2roZuhl
FaUMNDhBw5KD1wlhHO-Aj2KccyzoMwdCyxonJ2cDj6aFuorizR6r81Cu11BOth9sCgPEZQ_w"
style="margin-left: lem; margin-right: 1lem;"><span style="font-family: times; font-size: medium;"><img
alt="" data-original-height="334" data-original-width="561" height="191"
src="https://blogger.googleusercontent.com/img/a/AVvXsEi7RzW9ANng0J2rS2TalQqYO00g9PVpWKrAW
e8VEMmpgprlbWK25mhRR8VA70k5UyFoiKwFI556JwwgkexV1uF6IEIAwq1LkP78UO0GMqyMulr2roZuhlFa
UMNDhBw5KD1wlhHO-Aj2KccyzoMwdCyxonl2cDj6aFuorizR6r81Cul1BOth9sCgPEZQ_w" width="320"
/></span></a></div><p class="MsoNormal" style="line-height: normal; margin-left: 0.5in;"><span
style="font-family: times; font-size: medium;"><br /></span></p><div style="text-align: justify;"><span
style="font-family: times; font-size: medium;"><span>&nbsp;&nbsp;
&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span>Bentuk gelombang tegangan output
V<sub>o0</sub>&nbsp;adalah seperti pada gambar 96 dan gambar 97 dan karakteristik I-O seperti pada
gambar 98 dan gambar 99.</span></div><p></p>

<p class="MsoNormal" style="line-height: normal; margin-left: 0.5in; mso-margin-bottom-alt: auto;
mso-margin-top-alt: auto; text-align: center;"></p><div class="separator" style="clear: both; text-align:
justify;"><a
href="https://blogger.googleusercontent.com/img/a/AVvXsEigWaqx7VGnavjblpXT-ZcAIiEBt-Hx_zz03LFCq_z
ZsIC_xElkloftbviglcYfXncO5UYIPb5H8JFrTeZK8pZ4GKZ7I1T7HUAXrd7g5axip7e7tl12Bm19AGLYMUEHIq8ljkG
HQLTFYDnhzyH3LXFZpes-Nlu75xYt3xCxjZ1D1EwYQX5soHiHO1dfxyL" style="margin-left: 1em;
margin-right: 1lem;"><span style="font-family: times; font-size: medium;"><img alt=""
data-original-height="354" data-original-width="500" height="227"
src="https://blogger.googleusercontent.com/img/a/AVvXsEiqWgx7VGnavjblpXT-ZcAiEBt-Hx_zz03LFCq_zZ
sIC_xElkloftbviglcYfXncO5UYIPb5H8JFrTeZK8pZ4GKZ7IT7HUAXrd7g5axip7e7t112Bm19AGLYMmUEHIq8ljkGH
QLTFYDnhzyH3LXFZpes-NIu75xYt3xCxjZ1D1EwYQX5soHiHO1dfxyL" width="320"
/></span></a></div><div class="separator" style="clear: both; text-align: center;"><div
class="separator" style="clear: both; text-align: justify;"><a
href="https://blogger.googleusercontent.com/img/a/AVvXsEifG8si1tAK_Qo8fN_D3I5u2FYGleWmG9fgyV
LQVKF3_AmGCFGwp57hTaBpAh7ytA8jR2p6x8Nddqpdzi63GxxrfXDE7mo2fgpliTvAIPXEp60U8SzfIWa6e9Bb
U_kiBEUWGmMqLrFSeojLJulSoaqiy62dVKEXRWPOhfyYoY85WJqU1PkJOIFjiOvmez" style="margin-left: lem;
margin-right: 1em;"><span style="font-family: times; font-size: medium;"><img alt=""
data-original-height="407" data-original-width="500" height="240"
src="https://blogger.googleusercontent.com/img/a/AVvXsEifG8si1tAK_Qo8fN_D3I5u2FYGleWmG9fgyVL
QVKF3_AmGCFGwp57hTaBpAh7ytA8jR2p6x8NddqpdZi63GxxrfXDE7mo2fgpliTvAIPXEp60U8zf)Wa6e9Bb
U_kiBEUWGmMqLrFSeojLJulSoaqiy62dVKEXRWPOhfyYoY85WJqU1PkJOIFjiOvmez" width="295"
/></span></a></div><span style="font-family: times; font-size: medium;"><div style="text-align:
justify;"><br /></div></span></div><p></p>



<p class="MsoNormal" style="line-height: normal;"><span style="font-family: times; font-size:
medium;">V<sub>ref</sub>&nbsp;# 0 Saat V<sub>o0</sub>&nbsp;bernilai negatif<br />

Vsine akan mengeluarkan gelombang input yang kemudian diteruskan ke kaki
inverting op-amp dan terus ke tegangan referensi yang bernilai negatif. jika V<sub>i</sub>&nbsp;&gt;
V<sub>LT</sub>&nbsp;maka V<sub>o</sub>&nbsp;bernilai - dan jika V<sub>i</sub>&nbsp;<

V<sub>LT</sub>&nbsp;maka V<sub>o0</sub>&nbsp;bernilai + .&nbsp;<o0:p></0:p></span></p><p
class="MsoNormal" style="line-height: normal;"><span style="font-family: times; font-size:
medium;">&nbsp;&nbsp; <b>&nbsp;</b><b>&nbsp; &nbsp; B. Resistor&nbsp;</b><br /></span></p><p
class="MsoNormal" style="line-height: normal;"><span style="font-family: times; font-size:
medium;">&nbsp;&nbsp; &nbsp;&nbsp;&nbsp; &nbsp;&nbsp;<b>&nbsp; &nbsp;</b><b>B.1. Fixed
Resistor</b></span></p><p class="MsoNormal" style="line-height: normal;"><span style="font-family:
times; font-size: medium;"><span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;
&nbsp;&nbsp;</span></span><span style="background-color: white; color: #222222;">Resistor atau
hambatan adalah salah satu komponen elektronika yang memiliki nilai hambatan tertentu, dimana
hambatan ini akan menghambat arus</span><span style="background-color: white; color:
#222222;">&nbsp;</span>listrik<span style="background-color: white; color:
#222222;">&nbsp;</span><span style="background-color: white; color: #222222;">yang mengalir
melaluinya. Sebuah resistor biasanya terbuat dari bahan campuran Carbon. Namun tidak sedikit juga
resistor yang terbuat dari kawat nikrom, sebuah kawat yang memiliki resistansi yang cukup tinggi dan
tahan pada arus kuat. Contoh lain penggunaan kawat nikrom dapat dilihat pada elemen pemanas
setrika. Jika elemen pemanas tersebut dibuka, maka terdapat seutas kawat spiral yang biasa disebut
dengan kawat nikrom.</span></span></p><p style="background-color: white; box-sizing: border-box;
color: #222222; margin-bottom: 26px; margin-top: Opx; overflow-wrap: break-word; user-select:
auto;"><span style="font-family: times; font-size: medium;"><strong style="box-sizing: border-box;
user-select: auto;"><a id="Fungsi" style="background-color: transparent; box-sizing: border-box; color:
#0066ff; user-select: auto;"></a><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp;
&nbsp;</span>Satuan Resistor</strong>&nbsp;adalah&nbsp;<em style="box-sizing: border-box;
user-select: auto;">0hm (simbol:&nbsp;</em>Q<em style="box-sizing: border-box; user-select:
auto;">)</em>&nbsp;yang merupakan satuan Sl untuk&nbsp;resistansi listrik. Dalam&nbsp;<strong
style="box-sizing: border-box; user-select: auto;"><em style="box-sizing: border-box; user-select:
auto;">sejarah</em></strong>, kata ohm itu diambil dari nama salah seorang fisikawan hebat asal
German bernama George Simon Ohm. Beliau juga yang mencetuskan keberadaan hukum ohm yang
masih berlaku hingga sekarang.</span></p><p style="background-color: white; box-sizing: border-box;
color: #222222; margin-bottom: 26px; margin-top: Opx; overflow-wrap: break-word; user-select:
auto;"><span style="font-family: times; font-size: medium;"><span>&nbsp;&nbsp;
&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; </span>Resistor berfungsi
sebagai penghambat arus listrik. Jika ditinjau secara mikroskopik, unsur-unsur
penyusun&nbsp;resistor&nbsp;memiliki sedikit sekali elektron bebas. Akibatnya pergerakan elektronya
menjadi sangat lambat. Sehingga arus yang terukur pada multimeter akan menunjukan angka yang lebih
rendah jika dibandingkan rangkaian listrik tanpa resistor.</span></p><p class="MsoNormal"
style="line-height: normal;"></p><div class="separator" style="clear: both; text-align: justify;"><a



href="https://jagad.id/wp-content/uploads/2018/07/Gambar-Tabel-Membaca-Kode-Warna-Pada-Resisto
r.jpg" style="margin-left: 1lem; margin-right: 1em;"><span style="font-family: times; font-size:
medium;"><img border="0" data-original-height="333" data-original-width="400" height="217"
src="https://jagad.id/wp-content/uploads/2018/07/Gambar-Tabel-Membaca-Kode-Warna-Pada-Resistor.
jpg" width="261" /></span></a></div><div class="separator" style="clear: both; text-align:
justify;"><span style="font-family: times; font-size: medium;"><br /></span></div><span
style="font-family: times; font-size: medium;"><span style="background-color: white; color:
#222222;"><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span>Dan satu lagi,
tentunya pasti anda juga bertanya-tanya bagaimana cara menghitung resistor film karbon yang memilki
banyak gelang&nbsp;</span>warna<span style="background-color: white; color: #222222;">. Biasanya
cara ini sudah lama ditinggalkan karena para Teknisi lebih sering menggunakan alat ukur agar lebih cepat
melakukan reparasi. Tetapi bagi anda yang belajar dan untuk praktik atau tugas sekolah berikut ini
penjelasan lengkap cara membaca Kode Warna pada Film Karbon&nbsp;</span>Resistor<span
style="background-color: white; color: #222222;">&nbsp;secara manual.</span></span><p></p><p
class="MsoNormal" style="line-height: normal;"><span style="font-family: times; font-size:
medium;"><span style="background-color: white; color: #222222;"><span>&nbsp;&nbsp;
&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span>Cara mudah menghafal nilai dari
kode&nbsp;</span>warna Resistor<span style="background-color: white; color: #222222;">&nbsp;yaitu
dengan cara menghafalkan warna berdasarkan dari urutan pada tabelnya yaitu dengan singkatannya. “Hi
Co Me O Ku, Hi Bi U A Pu” akan lebih mudah diingat untuk menghafal, yang biasanya digunakan untuk
praktikum siswa pada kelas jurusan Teknik Audio Video, Elektronika dan segala jurusan yang memiliki
materi pelajaran dasar elektronika.</span></span></p></div><div style="text-align: justify;"><span
style="font-family: times; font-size: medium;">&nbsp; &nbsp; &nbsp; &nbsp;</span></div><div
style="text-align: justify;"><div style="text-align: left;"><div style="background-color: white; color:
#575757; text-align: justify; user-select: auto;"><span style="font-family: times; font-size:
medium;"><span>&nbsp;&nbsp; &nbsp;</span><span><b>&nbsp; &nbsp; C. Operational
Amplifier</b></span></span></div><div style="background-color: white; color: #575757; text-align:
justify; user-select: auto;"><span><span style="font-family: times; font-size: medium;"><br
/></span></span></div><div style="background-color: white; color: #575757; text-align: justify;
user-select: auto;"><span style="font-family: times; font-size: medium;"><i style="color: #2e2e2e;
outline: Opx; text-align: start; transition: all Os ease Os; user-select: auto;"><span>&nbsp;&nbsp;
&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span>Operational Amplifier&nbsp;</i><span style="color:
#2e2e2e; text-align: start;">(Op-Amp) adalah salah satu rangkaian komponen analog terintegrasi (IC)
yang sering digunakan dalam berbagai kebutuhan perancangan rangkaian elektronika. IC Op-Amp sering
digunakan untuk banyak rangkaian elektronika antara lain adalah Penguat Inverting, Penguat
Non-Inverting, Adder, Subtractor, Buffer, PID Controller Analog, Komparator Analog, Band Pass Filter,
Band Stop Filter, High Pass Filter, Low Pass Filter, Penguat Integrator, Penguat Differensiator, ADC, dan
DAC. IC Op-Amp adalah sebuah piranti yang mampu melakukan penginderaan dan melakukan penguatan
sinyal DC maupun sinyal AC. Op-amp pada dasarnya adalah sebuah&nbsp;</span><i style="color:
#2e2e2e; outline: Opx; text-align: start; transition: all Os ease Os; user-select: auto;">differential
amplifier</i><span style="color: #2e2e2e; text-align: start;">&nbsp;(penguat diferensial) yang memiliki
dua masukan. Input (masukan) op-amp ada yang dinamakan input inverting (-) dan non-inverting
(+)</span></span></div><div style="background-color: white; color: #575757; text-align: justify;
user-select: auto;"><span style="color: #2e2e2e; text-align: start;"><span style="font-family: times;



font-size: medium;"><br /></span></span></div><div style="background-color: white; color: #575757;
text-align: justify; user-select: auto;"><div class="separator" style="clear: both; text-align: justify;"><span
style="font-family: times; font-size: medium;"><img border="0" data-original-height="196"
data-original-width="257" height="137"
src="https://4.bp.blogspot.com/-I6XX8WmGjFI/VC6z-MLY4r|/AAAAAAAAAtO/TNjiu6Sr2b8/w179-h137/si
mbol%2Bop-amp.jpg" width="179" /></span></div></div><div style="background-color: white;
text-align: justify; user-select: auto;"><div style="text-align: justify;"><span style="color: #2e2e2e;
font-family: times; font-size: medium;"><br /></span></div><div style="text-align: start;"><div
style="text-align: justify;"><span style="font-size: medium;"><span style="color: #2e2e2e; font-family:
times;"><span>&nbsp; &nbsp;&nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span>Prinsip
kerja&nbsp;</span><i style="color: #2e2e2e; font-family: times; outline: Opx; transition: all Os ease Os;
user-select: auto;">Operational Amplifie</i><span style="color: #2e2e2e; font-family: times;">r
(Op-Amp) adalah dengan membandingkan nilai kedua input (</span><i style="color: #2e2e2e;
font-family: times; outline: Opx; transition: all Os ease Os; user-select: auto;">input</i><span style="color:
#2e2e2e; font-family: times;">&nbsp;</span><i style="color: #2e2e2e; font-family: times; outline: Opx;
transition: all Os ease Os; user-select: auto;">inverting</i><span style="color: #2e2e2e; font-family:
times;">&nbsp;dan&nbsp;</span><i style="color: #2e2e2e; font-family: times; outline: Opx; transition:
all Os ease Os; user-select: auto;">input non-inverting</i><span style="color: #2e2e2e; font-family:
times;">). Intinya jika kedua input bernilai sama maka output Op-amp tidak ada atau sama dengan Nol
dan apabila terdapat perbedaan nilai input keduanya maka output Op-amp akan memberikan tegangan
output. Sebagai&nbsp;</span><i style="color: #2e2e2e; font-family: times; outline: Opx; transition: all Os
ease Os; user-select: auto;">Operational Amplifier</i><span style="color: #2e2e2e; font-family:
times;">&nbsp;ideal,&nbsp;</span><i style="color: #2e2e2e; font-family: times; outline: Opx; transition:
all Os ease Os; user-select: auto;">Operational Amplifier</i><span style="color: #2e2e2e; font-family:
times;">&nbsp;(0Op-Amp) memiliki karakteristik sebagai berikut :</span></span></div><span
style="font-family: times; font-size: medium;"><div style="text-align: justify;"><span style="color:
#2e2e2e;"><br /></span></div><span style="color: #2e2e2e;"><div style="text-align: justify;">Impedansi
Input (Zi) besar = «=</div></span><span style="color: #2e2e2e;"><div style="text-align:
justify;">Impedansi Output (ZO) kecil = 0</div></span><span style="color: #2e2e2e;"><div
style="text-align: justify;">Penguatan Tegangan (Av) tinggi = «</div></span><span style="color:
#2e2e2e;"><div style="text-align: justify;">Band Width respon frekuensi lebar = «</div></span><span
style="color: #2e2e2e;"><div style="text-align: justify;">Tegangan output (VO) = 0 apabila Vin (1) =V in
(2) dan tidak tergantung pada besarnya V in (1).</div></span><span style="color: #2e2e2e;"><div
style="text-align: justify;">Karakteristik operasional amplifier (Op-Amp) tidak tergantung temperatur /
suhu.</div></span></span></div><div style="text-align: justify;"><span style="color: #2e2e2e;"><span
style="font-family: times; font-size: medium;"><br /></span></span></div><div style="text-align:
justify;"><span style="color: #2e2e2e;"><span style="font-family: times; font-size:
medium;">&nbsp;&nbsp; &nbsp;&nbsp; &nbsp;<b> C.1 Komparator</b></span></span></div><div
style="text-align: justify;"><span style="color: #2e2e2e;"><span><span style="font-family: times;
font-size: medium;"><br /></span></span></span></div><div style="text-align: justify;"><span
style="color: #575757;"><span style="font-family: times; font-size: medium;"><span>&nbsp;&nbsp;
&nbsp;</span><span><span>&nbsp;&nbsp; </span><span>&nbsp;</span></span><span>Komparator
adalah rangkaian pengambilan keputusan elektronik yang menggunakan penguat operasional atau
Op-amp dengan gain sangat tinggi dalam keadaan loop terbuka, yaitu, tidak ada resistor feedback



(umpan balik).</span></span></span></div><div style="text-align: justify;"><span style="color:
#575757;"><span style="font-family: times; font-size: medium;"><br /></span></span></div><div
style="text-align: start;"><div id="post-wrapper" style="background: transparent; float: left; height: auto;
user-select: auto; width: 700px;"><div class="post-container" style="height: auto; padding-right: 25px;
user-select: auto;"><div class="main section" id="main" style="height: auto; margin: Opx; padding: Opx;
user-select: auto;"><div class="widget Blog" data-version="2" id="Blogl" style="height: auto; margin:
Opx; padding: Opx; user-select: auto;"><div class="blog-posts" style="height: auto; user-select:
auto;"><div class="post-outer" style="height: auto; user-select: auto;"><article class="post"
style="height: auto; margin-bottom: 30px; user-select: auto;"><div style="height: auto; user-select:
auto;"><div class="post-body entry-content" id="post-body-4799464052689998816" style="height: auto;
overflow-wrap: break-word; user-select: auto;"><div class="post-body-artikel" style="color: #575757;
height: auto; text-align: justify; user-select: auto;"><span style="font-family: times; font-size:
medium;"><span>&nbsp;&nbsp; &nbsp;</span><span>&nbsp;&nbsp; &nbsp;</span>0p-amp
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