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<p style="text-align: justify;"></p><h2 style="text-align: center;"><b style="text-align: 

left;">Percobaan 7<br /></b>  

Led RGB, Buzzer, Soil Moisture, &amp; Push Button </h2><div><b><br 

/></b></div><p><b><span style="font-family: Josefin Sans; font-size: medium;"><a 

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

href="#home">[Kembali]</a></span></b></p><div style="background-color: white; border: 

0px; box-sizing: border-box; color: #292929; margin: 0px; padding: 0px;"><span 

style="font-family: times;"><span>&nbsp;&nbsp; &nbsp;</span>1. Rangkai rangkaian sesuai 

dengan rangkaian percobaan 7 pada modul 2.<br /><span>&nbsp;&nbsp; &nbsp;</span>2. 

Setelah semua komponen (Buzzer, LED RGB, Push Button, dan Sensor Soil moisture ) 

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

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

&nbsp;&nbsp;</span></span>dihubungkan dengan&nbsp;</span><span style="font-family: 

times;">STM32</span><span style="font-family: times;">,</span><span style="font-family: 

times;">&nbsp;</span><span style="font-family: times;">lalu hubungkan USB STM32 ke 

laptop.</span></div><div style="background-color: white; border: 0px; box-sizing: border-box; 

color: #292929; margin: 0px; padding: 0px;"><span style="font-family: times;"><span>&nbsp; 

&nbsp; 3. Inisaialisasi program menggunakan STM32CubeIDE</span><br 

/><span>&nbsp;&nbsp; &nbsp;</span>4. Setelah program selesai, simulasikan 

rangkaian.</span></div><div style="background-color: white; border: 0px; box-sizing: 

border-box; color: #292929; margin: 0px; padding: 0px;"><span style="font-family: 

times;"><span>&nbsp;&nbsp; &nbsp;</span>5. Selesai</span><span style="font-family: 

inherit;">.</span></div><div style="background-color: white; border: 0px; box-sizing: 

border-box; color: #292929; margin: 0px; padding: 0px;"><span style="font-family: inherit;"><br 

/></span></div><div style="background-color: white; border: 0px; box-sizing: border-box; color: 

#292929; margin: 0px; padding: 0px;"><span style="font-family: inherit;"><br 

/></span></div><p><b><span style="font-family: Josefin Sans; font-size: medium;"><a 

href="https://www.blogger.com/null" name="hard">2. Hardware dan Diagram Blok</a><a 

href="#home">[Kembali]</a></span></b></p><p><b>Hardware :</b></p><p></p><ul 

style="text-align: left;"><li>STM32<div class="separator" style="clear: both; text-align: 

center;"><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEi2Dsu35XH_48ndhPs2_A

ZLR60MXFBR9Euawr-FryezPX9I7mdAqMgdX8Liy0ovMPfWxSqraiU_syn6Vil9PcMYy8l_KyI1VETjw



sPfhyphenhypheni8LJX9_jzbtPCbKL7T5kbIbpsqJcGtrAtTwaPdphjzpsLAsWk4GYfuzCXEAALGTfWrB

8yw4e4B9AOaKbY7eOM/s1052/STM32-Pin-Details_0.png" style="margin-left: 1em; 

margin-right: 1em;"><img border="0" data-original-height="719" data-original-width="1052" 

height="219" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEi2Dsu35XH_48ndhPs2_AZ

LR60MXFBR9Euawr-FryezPX9I7mdAqMgdX8Liy0ovMPfWxSqraiU_syn6Vil9PcMYy8l_KyI1VETjws

Pfhyphenhypheni8LJX9_jzbtPCbKL7T5kbIbpsqJcGtrAtTwaPdphjzpsLAsWk4GYfuzCXEAALGTfWrB

8yw4e4B9AOaKbY7eOM/s320/STM32-Pin-Details_0.png" width="320" 

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

style="font-family: times;">Push button</span></li></ul><div class="separator" style="clear: 

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEgvFo8oY_8Xj8k98ee_q5Z

vXIQKBkQ9rtUvgSrwNrwaiPSHg64kfnocQnpon01AO8m0RdxAzSfmKrnOoSiFgkAbYyow2S7kXpVi

7BhymC18djCoxuWtBNKc5q0oXW8LMZm8ZSy9P87Qpwj4IB-T9fs3Y8Vsn5kUasXOjiBcBHTECazO

PhE6NvM1TiU5Eug/s558/Screenshot%202025-03-17%20075743.png" style="margin-left: 1em; 

margin-right: 1em;"><img border="0" data-original-height="370" data-original-width="558" 

height="124" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEgvFo8oY_8Xj8k98ee_q5Zv

XIQKBkQ9rtUvgSrwNrwaiPSHg64kfnocQnpon01AO8m0RdxAzSfmKrnOoSiFgkAbYyow2S7kXpVi7

BhymC18djCoxuWtBNKc5q0oXW8LMZm8ZSy9P87Qpwj4IB-T9fs3Y8Vsn5kUasXOjiBcBHTECazOP

hE6NvM1TiU5Eug/w187-h124/Screenshot%202025-03-17%20075743.png" width="187" 

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

times;">LED RGB</span></li></ul><div><div class="separator" style="clear: both; text-align: 

center;"><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEihLHAebZic0CLqrpEXdWo

g3BPZStq2HNIGHSS4Qrpn8k2Yj98egVRihtsnNLdUnzDD9YzJAsyCcVSSGEHrTuZIsjwCVlN3PBzHE4K

AdjwVK7B-FkhqEx8Z8VE1dYWzDAneiBLL7jf_aTYyWu1yAYC9755wIeXOkdc3Geldq5XqG5_MifW8

0inYLanJQ5M/s1920/types-of-rgb-min.jpg" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="1080" data-original-width="1920" height="180" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEihLHAebZic0CLqrpEXdWog

3BPZStq2HNIGHSS4Qrpn8k2Yj98egVRihtsnNLdUnzDD9YzJAsyCcVSSGEHrTuZIsjwCVlN3PBzHE4KA

djwVK7B-FkhqEx8Z8VE1dYWzDAneiBLL7jf_aTYyWu1yAYC9755wIeXOkdc3Geldq5XqG5_MifW80i

nYLanJQ5M/s320/types-of-rgb-min.jpg" width="320" /></a></div><br /></div><div 

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

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

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhmKdMUtXfKifH8FnTVk1

wP5GfI9N67wRfreZLKqv1_ix8pNcBQTIcqxT09Eoi3X-UdpKP6cFwlmweQUmJjETeM-rdEtMXuRmhI



hUv6tHzj11bEE6OKqvw0fgd4HIzS8FAFmKZOgaYQDeBVswiyLnBaa0AsztAf4TpPdlBJ6xZtDqTgMXt

yMtVdnFvMULY/s328/th%20(2).jpg" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="220" data-original-width="328" height="137" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhmKdMUtXfKifH8FnTVk1

wP5GfI9N67wRfreZLKqv1_ix8pNcBQTIcqxT09Eoi3X-UdpKP6cFwlmweQUmJjETeM-rdEtMXuRmhI

hUv6tHzj11bEE6OKqvw0fgd4HIzS8FAFmKZOgaYQDeBVswiyLnBaa0AsztAf4TpPdlBJ6xZtDqTgMXt

yMtVdnFvMULY/w204-h137/th%20(2).jpg" width="204" /></a></div><div class="separator" 

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

justify;"><ul><li>Sensor Soil Moisture</li></ul><div class="separator" style="clear: both; 

text-align: center;"><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEiOLqTOL6NAWfPYyt3Vq

MFJQvZh4_SSX9X_wiih0ug6qcEqSIV6EigX-Nsk6_SUxIBxcCYqQNi7R8hFuUf9FTefZfmCzG1hLHjTM

crdIaG6C4kKqh3q86D8Sf_ZdOCIhaWzK6z9nCR5YD22ClvcWGHufphkGPDGnmWGp6OlInh3PrXqf

rRePnqWqcU7BqQ/s407/Screenshot%202025-05-02%20140134.png" style="margin-left: 1em; 

margin-right: 1em;"><img border="0" data-original-height="380" data-original-width="407" 

height="229" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEiOLqTOL6NAWfPYyt3VqM

FJQvZh4_SSX9X_wiih0ug6qcEqSIV6EigX-Nsk6_SUxIBxcCYqQNi7R8hFuUf9FTefZfmCzG1hLHjTMcr

dIaG6C4kKqh3q86D8Sf_ZdOCIhaWzK6z9nCR5YD22ClvcWGHufphkGPDGnmWGp6OlInh3PrXqfrR

ePnqWqcU7BqQ/w246-h229/Screenshot%202025-05-02%20140134.png" width="246" 

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

justify;"><br /></div><div><ul><li>Buzzer</li></ul><div><br /></div></div><div 

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEi3e5pXXu2E0VxfcKkwOrlt

hOrdmqoqQRw9cMF4DGshw16NmUJ0BjEyiiLnXYO81Ps78g0MgkNazoEyQe3CIsoqula9hdXTJbW

ujDSKNio5pHOQ2S0V0Z7PaN19EoHfoDT5VJkK3AKZzvUKesrP9GBpYZXQcXImO9bCqBLQsTlchCGc

u_aZwnYDJzm64BU/s2357/image.jpg" style="margin-left: 1em; margin-right: 1em;"><img 

border="0" data-original-height="2182" data-original-width="2357" height="178" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEi3e5pXXu2E0VxfcKkwOrlth

OrdmqoqQRw9cMF4DGshw16NmUJ0BjEyiiLnXYO81Ps78g0MgkNazoEyQe3CIsoqula9hdXTJbWuj

DSKNio5pHOQ2S0V0Z7PaN19EoHfoDT5VJkK3AKZzvUKesrP9GBpYZXQcXImO9bCqBLQsTlchCGcu

_aZwnYDJzm64BU/w192-h178/image.jpg" width="192" /></a></div><br /><div><ul><li><span 

style="font-family: times;">Jumper Cable Wire</span></li></ul><div class="separator" 

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEiAW4SotbNGcseBQV2fv5

K5FZ7azhq5_rGwAPHAKbDWYZ3b18yUC9QlKraQSlQ6h0YDbFuzIf_3Rejb69ekDyOKTAFQwkgqrU

YH_4P5QVkRgGZ6934OqA-2SkUXCnegraZymC67tuRNrO2VLHfBnT1CZ3y-kholJxQ7dM2-pDhcxTC

fBtc5m9RI15Z3ebc/s392/th.jpg" style="margin-left: 1em; margin-right: 1em;"><img border="0" 



data-original-height="220" data-original-width="392" height="180" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEiAW4SotbNGcseBQV2fv5K

5FZ7azhq5_rGwAPHAKbDWYZ3b18yUC9QlKraQSlQ6h0YDbFuzIf_3Rejb69ekDyOKTAFQwkgqrUY

H_4P5QVkRgGZ6934OqA-2SkUXCnegraZymC67tuRNrO2VLHfBnT1CZ3y-kholJxQ7dM2-pDhcxTCf

Btc5m9RI15Z3ebc/s320/th.jpg" width="320" /></a></div><ul><li><span style="font-family: 

times;">Beard board</span></li></ul></div><div class="separator" style="clear: both; 

text-align: center;"><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEjLr88rILiHj8-rkl2UqZwfm

osRdMGvs0mPEIvsAATMe_h8E0SpdCyK72bNMoaYXEMjkN7CZ1dDDTNOL8XSdQRRCySlBIrZ68he

iR91ME0CdDEYrWtT8Ct91w248ZfSEXt94lH7TU2NjvcHFRU_ud64f6375sxBexfn3r7uhjClO6NYevsF

EQRM2pnmc1M/s1600/small-breadbpard1.png" style="margin-left: 1em; margin-right: 

1em;"><img border="0" data-original-height="1600" data-original-width="1600" height="224" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEjLr88rILiHj8-rkl2UqZwfmo

sRdMGvs0mPEIvsAATMe_h8E0SpdCyK72bNMoaYXEMjkN7CZ1dDDTNOL8XSdQRRCySlBIrZ68hei

R91ME0CdDEYrWtT8Ct91w248ZfSEXt94lH7TU2NjvcHFRU_ud64f6375sxBexfn3r7uhjClO6NYevsF

EQRM2pnmc1M/w224-h224/small-breadbpard1.png" width="224" /></a></div><div><br 

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

justify;"><b><br /></b></div><div style="text-align: justify;"><b>Diagram Blok</b><br 

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

center;"><a 

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhdvzHEU9S906bwX6aGb

sDbrJoUyu43DVDPYtlnourRaYsQDv4345qFbpt3uHHJkUjjOHQATNf5LlWP81wJ5PDPC415cWScWI

_K4XXK0AZMDHWon11i0-6LY00_z9FE7JUSJBErE1eYy8gk5W7gu_w3ub5n15fy36CwfLumzN5-yQ

pTXw8jbzfi1A01wxA/s1536/ChatGPT%20Image%20May%202,%202025,%2007_39_34%20PM.p

ng" style="margin-left: 1em; margin-right: 1em;"><img border="0" data-original-height="1024" 

data-original-width="1536" height="213" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEhdvzHEU9S906bwX6aGbs

DbrJoUyu43DVDPYtlnourRaYsQDv4345qFbpt3uHHJkUjjOHQATNf5LlWP81wJ5PDPC415cWScWI_

K4XXK0AZMDHWon11i0-6LY00_z9FE7JUSJBErE1eYy8gk5W7gu_w3ub5n15fy36CwfLumzN5-yQp

TXw8jbzfi1A01wxA/s320/ChatGPT%20Image%20May%202,%202025,%2007_39_34%20PM.png

" width="320" /></a></div><br /></div><div style="text-align: justify;"><b><br 

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

/></div><p></p><p><b><span style="font-family: Josefin Sans; font-size: medium;"><a 

href="https://www.blogger.com/null" name="rangkaian">3. Rangkaian Simulasi</a><a 

href="#home">[Kembali]</a></span></b></p><p><b>Rangkailah seperti rangkaian percobaan 

7 pada modul 2</b></p><p></p><br /><p></p><p></p><p></p><div class="separator" 

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEiLGbRgRdr5JrCRXpzgluSL



RY1pWs6ZG1wjyLUnokPesiALGrOF4DhzA9aCcQUaDGMYVbpltb0Nf4UPbizU3-E-qIGVBUbcf61RtS

TN8889JQZFcOUW7SBsY9PBSVFpt3vQrEL4FIVEGEJS_A3HUn7erEEpGUFEHMLBWU9B354_jeBq1

lVFt_SevDx_J98/s652/Screenshot%202025-05-02%20192317.png" style="margin-left: 1em; 

margin-right: 1em;"><img border="0" data-original-height="423" data-original-width="652" 

height="208" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEiLGbRgRdr5JrCRXpzgluSLR

Y1pWs6ZG1wjyLUnokPesiALGrOF4DhzA9aCcQUaDGMYVbpltb0Nf4UPbizU3-E-qIGVBUbcf61RtST

N8889JQZFcOUW7SBsY9PBSVFpt3vQrEL4FIVEGEJS_A3HUn7erEEpGUFEHMLBWU9B354_jeBq1l

VFt_SevDx_J98/s320/Screenshot%202025-05-02%20192317.png" width="320" 

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

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEjaQvs3HMignKhxtcKrk6M

OyXzJ3-_znRXEU7rWlwkDx_PyBwqY0JBVNZJdRTZRZ4tN2KDxwz_bd_T0p-8zZ7hMqmd5ndOGKN

KWJAtpwrlXl-pODOHetmpDVk3-JuPQZqAryDMH2bczoY773iMFyvJajcrb5DNkE4UGOysxAWJW-W

eWHEZGE1yxVdEb5Gk/s1600/WhatsApp%20Image%202025-05-09%20at%2004.24.12_080d38

61.jpg" style="margin-left: 1em; margin-right: 1em;"><img border="0" 

data-original-height="1600" data-original-width="1200" height="400" 

src="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEjaQvs3HMignKhxtcKrk6M

OyXzJ3-_znRXEU7rWlwkDx_PyBwqY0JBVNZJdRTZRZ4tN2KDxwz_bd_T0p-8zZ7hMqmd5ndOGKN

KWJAtpwrlXl-pODOHetmpDVk3-JuPQZqAryDMH2bczoY773iMFyvJajcrb5DNkE4UGOysxAWJW-W

eWHEZGE1yxVdEb5Gk/w300-h400/WhatsApp%20Image%202025-05-09%20at%2004.24.12_08

0d3861.jpg" width="300" /></a></div><div class="separator" style="clear: both; text-align: 

center;"><br /></div><div class="separator" style="clear: both; text-align: justify;">&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>Kondisi tidak sesuai karena stlink rusak</div><br /><p></p><div><ul 

style="text-align: left;"><li><b>Prinsip Kerja&nbsp;</b></li></ul><span><div style="text-align: 

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

style="text-align: left;">Prinsip kerja dari rangkaian dan program di atas adalah untuk 

memantau kelembaban tanah menggunakan sensor soil moisture dan memberikan indikasi 

visual serta suara berdasarkan tingkat kelembaban yang terdeteksi. Sensor soil moisture 

terhubung ke ADC (Analog-to-Digital Converter) dari mikrokontroler STM32F103C8 (Blue Pill), 

yang akan membaca nilai tegangan sebagai representasi kadar air dalam tanah. Mikrokontroler 

kemudian membandingkan nilai ADC dengan dua ambang batas yang telah ditentukan: 

</span><code data-end="514" data-start="497" style="text-align: 

left;">ADC_THRESH_HIGH</code><span style="text-align: left;"> (3000) dan </span><code 



data-end="542" data-start="526" style="text-align: left;">ADC_THRESH_MID</code><span 

style="text-align: left;"> (1500). Berdasarkan nilai ini, LED RGB akan menyala dengan warna 

tertentu: hijau untuk kelembaban tinggi (cukup air), biru untuk kelembaban sedang, dan merah 

untuk kelembaban rendah (kekeringan). Jika kelembaban sangat rendah dan tombol ditekan, 

maka buzzer akan menyala dengan pola suara yang dapat berubah setiap kali tombol ditekan 

kembali, memberikan sinyal peringatan dalam bentuk suara. PWM (Pulse Width Modulation) 

digunakan untuk mengatur pola suara pada buzzer. Keseluruhan sistem bekerja secara 

terus-menerus dengan membaca nilai kelembaban secara berkala dan merespon perubahan 

melalui LED dan buzzer sesuai kondisi yang 

terdeteksi.</span></div></span></div><p><b><b><span style="font-family: Josefin Sans; 

font-size: medium;"><a href="https://www.blogger.com/null" name="flow">4. Flowchart dan 

Listing Program</a><a href="#home">[Kembali]</a></span></b></b></p><p></p><ul 

style="text-align: left;"><li><b>Flowchart<br /><br /></b><div class="separator" style="clear: 

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

href="https://blogger.googleusercontent.com/img/b/R29vZ2xl/AVvXsEif2cZGomATaowzKhyphe

nhyphenBS1qA6uUgdN3CxQaoYCaC235ZY8rfUvlNv7mZYr0T0_ZZHUtrgMfpU0d8ney_R-4RtBSgcj

lVSoRnTA2QhO2hMaK-YbWWc_9MfnriyTTh6Gu5sSvLlAV8TzU5K1wnCnVoQavf6U3C_r0Futd7VlZ

p9Ac3eLbCDlBr7OuU5MqvGPk/s659/Screenshot%202025-05-02%20193915.png" 

style="margin-left: 1em; margin-right: 1em;"><img border="0" data-original-height="659" 
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/></a></div></li></ul><div style="text-align: center;"><br /></div><div><b><br 

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

Program</b></li></ul><div></div></div><p></p><div class="separator" style="clear: both; 

text-align: center;"><div style="background-color: #fffffe; line-height: 19px;"><div 

style="text-align: justify;"><div><div>#include "stm32f1xx_hal.h"</div><div><br 

/></div><div>/* Global Variables */</div><div>ADC_HandleTypeDef 

hadc1;</div><div>TIM_HandleTypeDef htim2;</div><div>uint8_t sound_pattern = 

0;</div><div><br /></div><div>/* Pin Definitions */</div><div>#define LED_RED_PIN&nbsp; 

&nbsp; GPIO_PIN_12</div><div>#define LED_GREEN_PIN&nbsp; 

GPIO_PIN_13</div><div>#define LED_BLUE_PIN&nbsp; &nbsp;GPIO_PIN_14</div><div>#define 

LED_PORT&nbsp; &nbsp; &nbsp; &nbsp;GPIOB</div><div>#define BUTTON_PIN&nbsp; &nbsp; 

&nbsp;GPIO_PIN_0</div><div>#define BUTTON_PORT&nbsp; &nbsp; GPIOB</div><div>#define 

BUZZER_PIN&nbsp; &nbsp; &nbsp;GPIO_PIN_2&nbsp; // TIM2_CH3 (PA2)</div><div><br 

/></div><div>/* Threshold Values */</div><div>#define ADC_THRESH_HIGH&nbsp; 



3000</div><div>#define ADC_THRESH_MID&nbsp; &nbsp;1500</div><div><br /></div><div>/* 

Frekuensi Buzzer - using uint32_t instead of uint16_t */</div><div>const uint32_t 

pwm_periods[] = {1000, 50000, 719999}; // 72MHz/freq - 1</div><div><br /></div><div>void 

SystemClock_Config(void);</div><div>static void MX_GPIO_Init(void);</div><div>static void 

MX_ADC1_Init(void);</div><div>static void MX_TIM2_Init(void);</div><div>void 

update_leds_and_buzzer(uint32_t adc_val, uint8_t btn_state); // Updated function 

signature</div><div>void change_sound_pattern(void);</div><div>void Error_Handler(void); // 

Explicit declaration</div><div><br /></div><div>int main(void) {</div><div>&nbsp; 

HAL_Init();</div><div>&nbsp; SystemClock_Config();</div><div>&nbsp; 

MX_GPIO_Init();</div><div>&nbsp; MX_ADC1_Init();</div><div>&nbsp; 

MX_TIM2_Init();</div><div><br /></div><div>&nbsp; HAL_TIM_PWM_Start(&amp;htim2, 

TIM_CHANNEL_3);</div><div>&nbsp; __HAL_TIM_SET_COMPARE(&amp;htim2, 

TIM_CHANNEL_3, 0);</div><div><br /></div><div>&nbsp; 

HAL_ADC_Start(&amp;hadc1);</div><div><br /></div><div>&nbsp; while (1) 

{</div><div>&nbsp; &nbsp; static uint32_t last_adc_tick = 0;</div><div>&nbsp; &nbsp; static 

uint32_t last_sound_change = 0;</div><div>&nbsp; &nbsp; uint8_t button_state = 

HAL_GPIO_ReadPin(BUTTON_PORT, BUTTON_PIN);</div><div><br /></div><div>&nbsp; &nbsp; 

if (HAL_GetTick() - last_adc_tick &gt; 200) {</div><div>&nbsp; &nbsp; &nbsp; last_adc_tick = 

HAL_GetTick();</div><div>&nbsp; &nbsp; &nbsp; 

HAL_ADC_Start(&amp;hadc1);</div><div>&nbsp; &nbsp; &nbsp; if 

(HAL_ADC_PollForConversion(&amp;hadc1, 10) == HAL_OK) {</div><div>&nbsp; &nbsp; &nbsp; 

&nbsp; update_leds_and_buzzer(HAL_ADC_GetValue(&amp;hadc1), 

button_state);</div><div>&nbsp; &nbsp; &nbsp; }</div><div>&nbsp; &nbsp; }</div><div><br 

/></div><div>&nbsp; &nbsp; if (button_state == GPIO_PIN_RESET &amp;&amp; 

(HAL_ADC_GetValue(&amp;hadc1) &lt; ADC_THRESH_MID)) {</div><div>&nbsp; &nbsp; &nbsp; 

if (HAL_GetTick() - last_sound_change &gt; 1000) {</div><div>&nbsp; &nbsp; &nbsp; &nbsp; 

last_sound_change = HAL_GetTick();</div><div>&nbsp; &nbsp; &nbsp; &nbsp; 

change_sound_pattern();</div><div>&nbsp; &nbsp; &nbsp; }</div><div>&nbsp; &nbsp; 

}</div><div><br /></div><div>&nbsp; &nbsp; HAL_Delay(10);</div><div>&nbsp; 

}</div><div>}</div><div><br /></div><div>void update_leds_and_buzzer(uint32_t adc_val, 

uint8_t btn_state) {</div><div>&nbsp; HAL_GPIO_WritePin(LED_PORT, 

LED_RED_PIN|LED_GREEN_PIN|LED_BLUE_PIN, GPIO_PIN_RESET);</div><div><br 

/></div><div>&nbsp; if (adc_val &gt;= ADC_THRESH_HIGH) {</div><div>&nbsp; &nbsp; 

HAL_GPIO_WritePin(LED_PORT, LED_GREEN_PIN, GPIO_PIN_SET);</div><div>&nbsp; &nbsp; 

__HAL_TIM_SET_COMPARE(&amp;htim2, TIM_CHANNEL_3, 0);</div><div>&nbsp; 

}</div><div>&nbsp; else if (adc_val &gt;= ADC_THRESH_MID) {</div><div>&nbsp; &nbsp; 

HAL_GPIO_WritePin(LED_PORT, LED_BLUE_PIN, GPIO_PIN_SET);</div><div>&nbsp; &nbsp; 

__HAL_TIM_SET_COMPARE(&amp;htim2, TIM_CHANNEL_3, 0);</div><div>&nbsp; 



}</div><div>&nbsp; else {</div><div>&nbsp; &nbsp; HAL_GPIO_WritePin(LED_PORT, 

LED_RED_PIN, GPIO_PIN_SET);</div><div>&nbsp; &nbsp; if (btn_state == GPIO_PIN_RESET) 

{</div><div>&nbsp; &nbsp; &nbsp; __HAL_TIM_SET_AUTORELOAD(&amp;htim2, 

pwm_periods[sound_pattern]);</div><div>&nbsp; &nbsp; &nbsp; 

__HAL_TIM_SET_COMPARE(&amp;htim2, TIM_CHANNEL_3, 

pwm_periods[sound_pattern]/2);</div><div>&nbsp; &nbsp; } else {</div><div>&nbsp; &nbsp; 

&nbsp; __HAL_TIM_SET_COMPARE(&amp;htim2, TIM_CHANNEL_3, 0);</div><div>&nbsp; 

&nbsp; }</div><div>&nbsp; }</div><div>}</div><div><br /></div><div>void 

change_sound_pattern(void) {</div><div>&nbsp; sound_pattern = (sound_pattern + 1) % 

3;</div><div>&nbsp; if (HAL_ADC_GetValue(&amp;hadc1) &lt; ADC_THRESH_MID 

&amp;&amp;</div><div>&nbsp; &nbsp; &nbsp; HAL_GPIO_ReadPin(BUTTON_PORT, 

BUTTON_PIN) == GPIO_PIN_SET) {</div><div>&nbsp; &nbsp; 

__HAL_TIM_SET_AUTORELOAD(&amp;htim2, 

pwm_periods[sound_pattern]);</div><div>&nbsp; &nbsp; 

__HAL_TIM_SET_COMPARE(&amp;htim2, TIM_CHANNEL_3, 

pwm_periods[sound_pattern]/2);</div><div>&nbsp; }</div><div>}</div><div><br 

/></div><div>void SystemClock_Config(void)</div><div>{</div><div>&nbsp; 

RCC_OscInitTypeDef RCC_OscInitStruct = {0};</div><div>&nbsp; RCC_ClkInitTypeDef 

RCC_ClkInitStruct = {0};</div><div>&nbsp; RCC_PeriphCLKInitTypeDef PeriphClkInit = 

{0};</div><div><br /></div><div>&nbsp; /** Initializes the RCC Oscillators according to the 

specified parameters</div><div>&nbsp; * in the RCC_OscInitTypeDef 

structure.</div><div>&nbsp; */</div><div>&nbsp; RCC_OscInitStruct.OscillatorType = 

RCC_OSCILLATORTYPE_HSE;</div><div>&nbsp; RCC_OscInitStruct.HSEState = 

RCC_HSE_ON;</div><div>&nbsp; RCC_OscInitStruct.HSEPredivValue = 

RCC_HSE_PREDIV_DIV1;</div><div>&nbsp; RCC_OscInitStruct.HSIState = 

RCC_HSI_ON;</div><div>&nbsp; RCC_OscInitStruct.PLL.PLLState = 

RCC_PLL_ON;</div><div>&nbsp; RCC_OscInitStruct.PLL.PLLSource = 

RCC_PLLSOURCE_HSE;</div><div>&nbsp; RCC_OscInitStruct.PLL.PLLMUL = 

RCC_PLL_MUL9;</div><div>&nbsp; if (HAL_RCC_OscConfig(&amp;RCC_OscInitStruct) != 

HAL_OK)</div><div>&nbsp; {</div><div>&nbsp; &nbsp; Error_Handler();</div><div>&nbsp; 

}</div><div><br /></div><div>&nbsp; /** Initializes the CPU, AHB and APB buses 

clocks</div><div>&nbsp; */</div><div>&nbsp; RCC_ClkInitStruct.ClockType = 

RCC_CLOCKTYPE_HCLK|RCC_CLOCKTYPE_SYSCLK</div><div>&nbsp; &nbsp; &nbsp; &nbsp; 

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

|RCC_CLOCKTYPE_PCLK1|RCC_CLOCKTYPE_PCLK2;</div><div>&nbsp; 

RCC_ClkInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE_PLLCLK;</div><div>&nbsp; 

RCC_ClkInitStruct.AHBCLKDivider = RCC_SYSCLK_DIV1;</div><div>&nbsp; 

RCC_ClkInitStruct.APB1CLKDivider = RCC_HCLK_DIV2;</div><div>&nbsp; 



RCC_ClkInitStruct.APB2CLKDivider = RCC_HCLK_DIV1;</div><div><br /></div><div>&nbsp; if 

(HAL_RCC_ClockConfig(&amp;RCC_ClkInitStruct, FLASH_LATENCY_2) != 

HAL_OK)</div><div>&nbsp; {</div><div>&nbsp; &nbsp; Error_Handler();</div><div>&nbsp; 

}</div><div>&nbsp; PeriphClkInit.PeriphClockSelection = 

RCC_PERIPHCLK_ADC;</div><div>&nbsp; PeriphClkInit.AdcClockSelection = 

RCC_ADCPCLK2_DIV6;</div><div>&nbsp; if (HAL_RCCEx_PeriphCLKConfig(&amp;PeriphClkInit) 

!= HAL_OK)</div><div>&nbsp; {</div><div>&nbsp; &nbsp; Error_Handler();</div><div>&nbsp; 

}</div><div>}</div><div><br /></div><div>/**</div><div>&nbsp; * @brief ADC1 Initialization 

Function</div><div>&nbsp; * @param None</div><div>&nbsp; * @retval 

None</div><div>&nbsp; */</div><div>static void 

MX_ADC1_Init(void)</div><div>{</div><div><br /></div><div>&nbsp; /* USER CODE BEGIN 

ADC1_Init 0 */</div><div><br /></div><div>&nbsp; /* USER CODE END ADC1_Init 0 

*/</div><div><br /></div><div>&nbsp; ADC_ChannelConfTypeDef sConfig = {0};</div><div><br 

/></div><div>&nbsp; /* USER CODE BEGIN ADC1_Init 1 */</div><div><br /></div><div>&nbsp; 

/* USER CODE END ADC1_Init 1 */</div><div><br /></div><div>&nbsp; /** Common 

config</div><div>&nbsp; */</div><div>&nbsp; hadc1.Instance = ADC1;</div><div>&nbsp; 

hadc1.Init.ScanConvMode = ADC_SCAN_DISABLE;</div><div>&nbsp; 

hadc1.Init.ContinuousConvMode = DISABLE;</div><div>&nbsp; 

hadc1.Init.DiscontinuousConvMode = DISABLE;</div><div>&nbsp; hadc1.Init.ExternalTrigConv = 

ADC_SOFTWARE_START;</div><div>&nbsp; hadc1.Init.DataAlign = 

ADC_DATAALIGN_RIGHT;</div><div>&nbsp; hadc1.Init.NbrOfConversion = 1;</div><div>&nbsp; 

if (HAL_ADC_Init(&amp;hadc1) != HAL_OK)</div><div>&nbsp; {</div><div>&nbsp; &nbsp; 

Error_Handler();</div><div>&nbsp; }</div><div><br /></div><div>&nbsp; /** Configure Regular 

Channel</div><div>&nbsp; */</div><div>&nbsp; sConfig.Channel = 

ADC_CHANNEL_0;</div><div>&nbsp; sConfig.Rank = 

ADC_REGULAR_RANK_1;</div><div>&nbsp; sConfig.SamplingTime = 

ADC_SAMPLETIME_1CYCLE_5;</div><div>&nbsp; if (HAL_ADC_ConfigChannel(&amp;hadc1, 

&amp;sConfig) != HAL_OK)</div><div>&nbsp; {</div><div>&nbsp; &nbsp; 

Error_Handler();</div><div>&nbsp; }</div><div>&nbsp; /* USER CODE BEGIN ADC1_Init 2 

*/</div><div><br /></div><div>&nbsp; /* USER CODE END ADC1_Init 2 */</div><div><br 

/></div><div>}</div><div><br /></div><div>/**</div><div>&nbsp; * @brief TIM2 Initialization 

Function</div><div>&nbsp; * @param None</div><div>&nbsp; * @retval 

None</div><div>&nbsp; */</div><div>static void 

MX_TIM2_Init(void)</div><div>{</div><div><br /></div><div>&nbsp; /* USER CODE BEGIN 

TIM2_Init 0 */</div><div><br /></div><div>&nbsp; /* USER CODE END TIM2_Init 0 

*/</div><div><br /></div><div>&nbsp; TIM_MasterConfigTypeDef sMasterConfig = 

{0};</div><div>&nbsp; TIM_OC_InitTypeDef sConfigOC = {0};</div><div><br 

/></div><div>&nbsp; /* USER CODE BEGIN TIM2_Init 1 */</div><div><br /></div><div>&nbsp; 



/* USER CODE END TIM2_Init 1 */</div><div>&nbsp; htim2.Instance = TIM2;</div><div>&nbsp; 

htim2.Init.Prescaler = 0;</div><div>&nbsp; htim2.Init.CounterMode = 

TIM_COUNTERMODE_UP;</div><div>&nbsp; htim2.Init.Period = 65535;</div><div>&nbsp; 

htim2.Init.ClockDivision = TIM_CLOCKDIVISION_DIV1;</div><div>&nbsp; 

htim2.Init.AutoReloadPreload = TIM_AUTORELOAD_PRELOAD_DISABLE;</div><div>&nbsp; if 

(HAL_TIM_PWM_Init(&amp;htim2) != HAL_OK)</div><div>&nbsp; {</div><div>&nbsp; &nbsp; 

Error_Handler();</div><div>&nbsp; }</div><div>&nbsp; sMasterConfig.MasterOutputTrigger = 

TIM_TRGO_RESET;</div><div>&nbsp; sMasterConfig.MasterSlaveMode = 

TIM_MASTERSLAVEMODE_DISABLE;</div><div>&nbsp; if 

(HAL_TIMEx_MasterConfigSynchronization(&amp;htim2, &amp;sMasterConfig) != 

HAL_OK)</div><div>&nbsp; {</div><div>&nbsp; &nbsp; Error_Handler();</div><div>&nbsp; 

}</div><div>&nbsp; sConfigOC.OCMode = TIM_OCMODE_PWM1;</div><div>&nbsp; 

sConfigOC.Pulse = 0;</div><div>&nbsp; sConfigOC.OCPolarity = 

TIM_OCPOLARITY_HIGH;</div><div>&nbsp; sConfigOC.OCFastMode = 

TIM_OCFAST_DISABLE;</div><div>&nbsp; if (HAL_TIM_PWM_ConfigChannel(&amp;htim2, 

&amp;sConfigOC, TIM_CHANNEL_3) != HAL_OK)</div><div>&nbsp; {</div><div>&nbsp; &nbsp; 

Error_Handler();</div><div>&nbsp; }</div><div>&nbsp; /* USER CODE BEGIN TIM2_Init 2 

*/</div><div><br /></div><div>&nbsp; /* USER CODE END TIM2_Init 2 */</div><div>&nbsp; 

HAL_TIM_MspPostInit(&amp;htim2);</div><div><br /></div><div>}</div><div><br 

/></div><div>/**</div><div>&nbsp; * @brief GPIO Initialization Function</div><div>&nbsp; * 

@param None</div><div>&nbsp; * @retval None</div><div>&nbsp; */</div><div>/* GPIO 

Initialization */</div><div>static void MX_GPIO_Init(void) {</div><div>&nbsp; 

GPIO_InitTypeDef GPIO_InitStruct = {0};</div><div><br /></div><div>&nbsp; 

__HAL_RCC_GPIOA_CLK_ENABLE();</div><div>&nbsp; 

__HAL_RCC_GPIOB_CLK_ENABLE();</div><div><br /></div><div>&nbsp; /* LED Outputs 

*/</div><div>&nbsp; GPIO_InitStruct.Pin = 

LED_RED_PIN|LED_GREEN_PIN|LED_BLUE_PIN;</div><div>&nbsp; GPIO_InitStruct.Mode = 

GPIO_MODE_OUTPUT_PP;</div><div>&nbsp; GPIO_InitStruct.Pull = 

GPIO_NOPULL;</div><div>&nbsp; GPIO_InitStruct.Speed = 

GPIO_SPEED_FREQ_LOW;</div><div>&nbsp; HAL_GPIO_Init(LED_PORT, 

&amp;GPIO_InitStruct);</div><div><br /></div><div>&nbsp; /* Button Input 

*/</div><div>&nbsp; GPIO_InitStruct.Pin = BUTTON_PIN;</div><div>&nbsp; 

GPIO_InitStruct.Mode = GPIO_MODE_INPUT;</div><div>&nbsp; GPIO_InitStruct.Pull = 

GPIO_PULLUP;</div><div>&nbsp; HAL_GPIO_Init(BUTTON_PORT, 

&amp;GPIO_InitStruct);</div><div>}</div><div><br /></div><div>/* USER CODE BEGIN 4 

*/</div><div><br /></div><div>/* USER CODE END 4 */</div><div><br 

/></div><div>/**</div><div>&nbsp; * @brief&nbsp; This function is executed in case of error 

occurrence.</div><div>&nbsp; * @retval None</div><div>&nbsp; */</div><div>void 



Error_Handler(void)</div><div>{</div><div>&nbsp; /* USER CODE BEGIN Error_Handler_Debug 

*/</div><div>&nbsp; /* User can add his own implementation to report the HAL error return 

state */</div><div>&nbsp; __disable_irq();</div><div>&nbsp; while (1)</div><div>&nbsp; 

{</div><div>&nbsp; }</div><div>&nbsp; /* USER CODE END Error_Handler_Debug 

*/</div><div>}</div><div><br /></div><div>#ifdef&nbsp; 

USE_FULL_ASSERT</div><div>/**</div><div>&nbsp; * @brief&nbsp; Reports the name of the 

source file and the source line number</div><div>&nbsp; *&nbsp; &nbsp; &nbsp; &nbsp; 

&nbsp;where the assert_param error has occurred.</div><div>&nbsp; * @param&nbsp; file: 

pointer to the source file name</div><div>&nbsp; * @param&nbsp; line: assert_param error 

line source number</div><div>&nbsp; * @retval None</div><div>&nbsp; */</div><div>void 

assert_failed(uint8_t *file, uint32_t line)</div><div>{</div><div>&nbsp; /* USER CODE BEGIN 6 

*/</div><div>&nbsp; /* User can add his own implementation to report the file name and line 

number,</div><div>&nbsp; &nbsp; &nbsp;ex: printf("Wrong parameters value: file %s on line 

%d\r\n", file, line) */</div><div>&nbsp; /* USER CODE END 6 */</div><div>}</div><div>#endif 

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

style="font-family: Consolas, &quot;Courier New&quot;, monospace; font-size: 14px; text-align: 

justify; white-space: pre;"><span style="color: green;"><br 

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

Josefin Sans; font-size: medium;"><a href="https://www.blogger.com/null" name="video">5. 

Video Demo</a><a href="#home">[Kembali]</a></span></b></p><div><div class="separator" 

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

center;"><iframe allowfullscreen="" class="BLOG_video_class" height="266" 

src="https://www.youtube.com/embed/f1ChswqaTks" width="320" 

youtube-src-id="f1ChswqaTks"></iframe></div><div class="separator" style="clear: both; 

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

style="text-align: justify;"><b style="text-align: left;"><b><span style="font-family: Josefin Sans; 

font-size: medium;"><a href="https://www.blogger.com/null" name="analisa">6. Analisa</a><a 

href="#home">[Kembali]</a></span></b></b></p><p class="MsoNormal" style="text-align: 

justify;"><span>&nbsp; Tidak menggunakan amnalisa dan juga Kondisi tidak sesuai karena stlink 

rusak</span></p><p style="text-align: justify;"><b style="text-align: left;"><span 

style="font-family: Josefin Sans; font-size: medium;"><a href="https://www.blogger.com/null" 

name="download">7. Download File</a><a href="#home">[Kembali]</a></span></b></p><p 

style="text-align: justify;"><b style="text-align: left;"></b></p><center style="background-color: 

white; font-family: Arial, Tahoma, Helvetica, FreeSans, sans-serif; font-size: 14.85px;"><div 

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

style="font-weight: 400;">HTML <a 

href="#">[Download]</a></span></span></b></div></center><center 

style="background-color: white; font-family: Arial, Tahoma, Helvetica, FreeSans, sans-serif; 



font-size: 14.85px;"><div style="text-align: left;"><span style="font-family: times;"><span 

style="text-align: justify;">Listing Program&nbsp;</span></span><span style="font-family: 

times; text-align: justify;"><a 

href="https://docs.google.com/document/d/1ZHttIUT51vkshnwEBETYYtbdIs275S9G/edit?usp=s

haring&amp;ouid=114192511013306767593&amp;rtpof=true&amp;sd=true" 

style="text-decoration-line: none;">[Download]</a></span></div></center><center 

style="background-color: white; font-family: Arial, Tahoma, Helvetica, FreeSans, sans-serif; 

font-size: 14.85px;"><div style="text-align: left;"><span style="font-family: times;"><span 

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

text-align: justify;"><a 

href="https://youtu.be/SO7JlBcP-ew?si=Eox7jeJxXB7y_1OB">[Download]</a>&nbsp;</span><s

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

left;"><div><div><span style="font-family: times, &quot;times new roman&quot;, 

serif;">Datasheet Mikrokontroler STM32F103C8&nbsp;</span><span style="font-family: times, 

&quot;times new roman&quot;, serif;"><a 

href="https://drive.google.com/uc?export=download&amp;id=1tbZim1XjIijB6lwYI2WmRFDwuj

RLHyR3" style="text-decoration-line: none;">[Download]</a></span></div><div><span 

style="font-family: times, &quot;times new roman&quot;, serif;">Datasheet Sensor Soil 

Moisture&nbsp;</span><span style="font-family: times, &quot;times new roman&quot;, 

serif;"><a 

href="https://drive.google.com/uc?export=download&amp;id=17KpRof1SyI5bOR43Ss0A69-iDo

K9DSpp" style="text-decoration-line: none;">[Download]</a></span></div></div><div><span 

style="font-family: times, &quot;times new roman&quot;, serif;">Datasheet Push 

Button&nbsp;</span><span style="font-family: times, &quot;times new roman&quot;, 

serif;"><a 

href="https://drive.google.com/uc?export=download&amp;id=1VIQTislgc02BV2lwQB9QIdWkW

imf_RJy" style="text-decoration-line: none;">[Download]</a></span></div><div><span 

style="font-family: times, &quot;times new roman&quot;, serif;">Datasheet RGB 

LED&nbsp;</span><span style="font-family: times, &quot;times new roman&quot;, serif;"><a 

href="https://drive.google.com/uc?export=download&amp;id=1CyBz5E-EwINX0c54YYJsK9lEUC

m0lXVD" style="text-decoration-line: none;">[Download]</a></span></div><div><span 

style="font-family: times, &quot;times new roman&quot;, serif;">Datasheet 

Buzzer&nbsp;</span><span style="font-family: times, &quot;times new roman&quot;, 

serif;"><a 

href="https://drive.google.com/uc?export=download&amp;id=14mR97fBpumlDwS6vOiLQAx07

g5TZjCug" style="text-decoration-line: 

none;">[Download]</a></span></div></div></center><center style="background-color: white; 

font-size: 14.85px;"></center><p style="text-align: justify;"><b style="text-align: left;"><br 



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

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

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

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

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