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ABSTRACT

This thesis presents the electrical status notification system between the FM radio
broadcasting room and the broadcast control room. in the FM radio broadcasting system
If there is no power status notification system or live broadcast notification system (On-
Air), if there is a power failure, the power status cannot be realized, it will cause damage
to the station. Therefore, the cooperative project organizers Therefore, an electrical status
notification system has been set up to be installed in the broadcast control room for
technical personnel. It consists of the transmission sector and the transmission sector to
check the power status. The live broadcast notification light transmits the values via an
EASP32 (ESP32) microcontroller as the main processor and the receiver receives the power
status from the transmitter to provide an alert with an indicator light and an indicator light.
The receiver buzzer can measure the internal temperature of the broadcast control to
prevent the device from overheating as it may damage the device.

From the experiment it was concluded that The electrical status alert system
checks the electrical status. check live broadcast Can be notified every time when there
is a disruption Temperature measurements compared to digital thermometers have an
average error of less than 0.9 percent and the status on the LCD can be displayed

correctly.

Keywords: Live Broadcast (ON-AIR), FM Broadcast Room, Controlled Air Room (MCR).
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2.579951389n52u8 (Rectifier Circuit)

2998n#ls v iwaddwinszuaadulndulnihnszuanss nedflalendugunsal
udn laloadilioutiulife vlistaneu 19adeanssua I 3 uvu fedl

1. 2993 sanszuauvuasendu [6] iursasuvasiiinszuaaduidunsruansa (Half
Wave Rectifier) lalanifiesiaufelunsdaussiuliinnssuaaduoonlu@nla@nuia ol
nszuaaduilsuIndnasLeluaveslalon vivlilealenldsulusanss denszualmiines
ansalnasulelealuls lsiiorine Wudnuaneonluudillelwiinszuaadududsauyinla
lalenldsuludandudenssualniiagliarunsalvadulalealdvinliiondng sondu 0 Taad
Tngussuroonowing azdiameifiestauinvesiihnssuaaduinty faaunsodumm

Ausssulniiiade vie linseuanss (Vdo) feaunisi 2.1
Vdc = 0.318 Vp 2.1)

Vdc @Asusasulniiiede
Vp  Aousesiuaanuadnssnuudndune

99T TLINTLUARVUATIAGUAIFUT 2.1

I
-

o d v
< A O]
Talon AN AN
AC ‘ ‘ﬂv R Vout
AC
o -
L

JUN 2.11 29931389N TUARUUATIATY

(fla: https://powerelectronics-21052112.blogspot.com/2019/05/rectifier-circuit.html)

2. 135i38ansEuaLuUfuAaY (Full Wave Rectifier by Center-tapped Transformer)
(7] Wneldudoulasuuuduninanusndlveesidundu iulsasudasininssuaaauidu
nsvwanss lngldndeuvaswuuiiuny waglalon 2 67 anguilaiilalenaesdiiuise vyl

Ialoausiaziaaduiuinuaugisiianaedludanss viluald output aonuIAILNTINGEI
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(Full Wave) unszuansdlasussnuaionn (Output) azfilangiiesiisuinveslniinssuaaay

WINY FeanusaeuIAseulndngaun1si 2.2

Vdc = 0.636 Vp (2.2)

Vdc Aaussruluiiinade
Vp  Aousaiugesnuadnssiuidnduns

NATFLINTLRALUUANAAY AIFUT 2.12

A\_f

D2

JUN 2.12 1asdeanszuawuuhundulaglivdenvasuuiiununang

(fla: https://powerelectronics-21052112.blogspot.com/2019/05/rectifier-circuit.html)

3. 19953 8NTTLAR UL LARULULUS RS [8] (Full Wave Bridge Rectifier) Junsasudas
Inifnszuaaduunssuanss Tngldlelenrionmn 4 ¢ Sususedledilvingnuan (A) dhan as
vilv D2 uay D4 lesuludanse axlsednmduln@nuan denuileln@nay (8) wWhwn azvinlv
D1 uay D3 I#suludanss azldiodwmdulninuinuietuasduwvuiluFes q Fanlils
dnLdulninss lunslinuatafuasdesdesfiuuszquuniiondinefiudy ieldlnnssua
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Aussrulnieagla seaunisi 2.3

Vdc = 0.636 Vp (2.3)

Vdc Aaussauludeie
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Vp Aousaiugeanuadnssiiuaidnduns

a [ = a & o =
WAILIYINFC LA UULOUAAULLUUUIN QQE‘U‘V] 2.13

JUN 2.13 21995389NTTUARUUALARUANATLLUUUSAY

(fian: https://powerelectronics-21052112.blogspot.com/2019/05/rectifier-circuit.html)
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2.7 2995WgA1Y (Pull-Down)
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JU# 2.15 1935ngan
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2.8 vdauuaslnin (Transformer)
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2. nfenvasufuaud Wundowlasildly 2995818nnseiind wiersasdu q fn1s
Wasumanudvaeldo

2.8.1 Tassadrandautadluiln
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D
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Tauluknunanaintu s manidulkiuululAaz waUL1d AU Y MNAYDILNUENAD
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1) YaanneeuliIavnaInUgugll (Primary winding)

U

a a

2) apaanesnulileanysevnaianiuni (Secondary winding)

Y
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( fin: http://www.nayoktech.ac.th/webnew/attachments/article/917.pdf )
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wiwmdndnundu vibiiaussiulasuiuiivaniegilnedenudvingy wniegiasiivnainun

a =s @ v ) v A a & o a a & v & Y
L@EJ’WI‘J@Mﬁ’]EJ“U@ﬂI@ LLN@‘LJI‘V\I&@‘U‘VILﬂ@ﬁuu‘w%ﬂnmﬂﬁu%umwiauawua‘aﬂ‘U’e)Gli’lmuﬁuaﬂ

YNAIN HITIUIUTOUVRAUFUY T AUTIWIUTOUTRAN AT wswulWaduioanuivayde
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2.8.3 vinvaswdaulaslnin

1. guradnauds 1 Tasueud (vA) WumTeudasildfunisidouraszning
fyaaluanudiannseting

2w 1-1000 Ladueudidunsoudasiildtuausuesodlalnfinneludu
YUIALAN

3 quin 1 Alahaduent fe 1 wnzhadueudidundoudasiléfumusimung
T lulsesu ddhay ivnend

8. yunelvalfous 1 wnsladuendduluidunsouvadildfunussuulnimas

Tuannilndrges nsudawazaelnii

2.9 waadA (Light Emitting Diode)

weadd [10] Aeolalenviliawduas RAanursaluindduaunsaididnnsetindiiouans
anuy swdafieldiluunasiiawamwuuning o Wugunsalansiadiidnegludmnlalen 7
diagnludaaganunsailawasiurisanasuuay vosuainiuaeonunaziuegivedlsenay

maafivesiann st lduaziuauadlalndydasdansalaleianyasuasinoaiunas Yo

aAac

duls e flagun 2.17

Uil 2.17 lelonviaidaas
(ﬁm: https://www filesop.com/2016/05/light-emitting-diode-led.html)

2.9.1 laseadrqvaslalonuaquas
1AS9E519USENBUMBEISNEIUN 2 YU
1. asnediwtiaeu (N)

2. ansnesnian (P)


https://www.filesop.com/2016/05/light-emitting-diode-led.html
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2.9.2 #anNN157191uvaelalanUaauwas
wiadnglwinnszlansainudneadd neanelnuinliviwelus 3nelnauliun
o va d‘ 4! Y ) a @ a (v -gé’ v 1
wAlnA (Cathode) vildianaseunansieivdaduindanugdy auaunsadiuseesaan
a < 9 a A Aa & A A 1 a o Y a
asuiianeu lUsAUTaalUaSTRAN NSNDLENATIULARDUNKIUSDEADNLOU YINLANANTEWa LS

& 4 LY [ a N (% =
LUHN&iWiS(ﬂU‘WﬁN’W‘N‘U@Q@Laﬂﬁi@uLﬂaEJuvLULLﬂ%ﬂ’]EJWﬁN’]U’e]@ﬂQJ’ﬂUEUﬂaULLﬁQ

2.10 lwasnauaud (Pilot Lamp)

lwaeauand [11] Aeluansaniuznisiauvesssuulvidguansiufisaaiugnisviney
yosszuvitaganiugle Tnsaaugililaoiily 1wy uassaaiunisaliiny msmgaviheu ns
wdadou wansanugliin s

LY A

dnagLaendlunIsLansanug 3 a

1. A%e1 Muansinaiesfdnihaueg

2. uns lHuansinateamegayinau

3, Awdewitody Iuanmnisudaiounisinuiiinunivesniosns

dnuaizvadlwasnuaud Asgui 2.18

l

U 2.18 Inaesuaud (Pilot Lamp)

(fla: http://www.tic.co.th/index.php?op=tips-detail&id=188)

2.11 deygyraulweaunas (On-Air Lamp)
Gl

§ & [ v { dyo v A
gralnesules Wudygiuideinisuansinvasiinnalinisesnainiean n1s

o
I

29NDINIALULINNTDDNMADA 24 FILU9 WALIaIN1508ND1INAZA L NDIULDSALADIRA LNIIZAT
gangInAaaRALlusIen1TIzdasldauiSegraunnlunisaniusenis duianissuniunied
o d‘ 1 o v 1 dl =} 1 v 1 1 dd‘
Aneilimngaueenaall sihlvananundetioded sanasiazdmansenudoniaanin

niseenaMalagnizagaleiivinkiilwesukeseraviliiinnissuniuainyaainsnielu


http://www.tic.co.th/index.php?op=tips-detail&id=188
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Vﬁ@uﬂaﬂ']EJu@ﬂ‘VleiJﬂiquJ']ﬁUmau N1388NINAFRNNININA V]']IVLﬂﬂﬂ']iLLﬁﬂﬂNﬂﬂ'ﬂﬂi@LLﬁ@QLaUQ

v v

vimsiilimanganesna1naldld daunnlvesusesazineginiviosanfleliinasluanile

Y

[

71 Ang videviossades 1udu dygralroouuesiliifelvfuszniain #1803 dnuans uio
Aatu lssusiilesuoonainie
2.11.1 wann1svadlneauuas
definsiFueeneinisan Alafiviuiiieiuaudedunisesneiniaaziiinis
Foumnnaiynaiunuidssnouleaseneina vauaneiiia Judievhniswnesnainia Tng
fnwesildlunsesnameingaziiundneaiinees axiiyanealnsailodeurinnefynaiuau

Heanaulgasanania veuranesingeizdililvosunesinloriiniseananirandagua

2.19

Ul 2.19 viaenlwosuues

o (%

2.12 lalan (Diode)

lalen [12] \Wugunsaldidnnsedindfedafl uagdadu Meeniuuuagansnaiuay
famnenisluavesnszualii Suszsenlfnszualnilualufieniaiior wazrunisinalu
fiamansatudy dendndslalon aznuneddlalenfiviuiainaisiafiiAendnvesansi
Fahiisetulad sl 2 9 diulaleanuunasngyainia gnldianizniddumalulad
Inifussaaunsussnm Li“]waaqugmﬁmﬁﬁﬂszﬂauﬁwsﬂ%@Lﬁﬂimm (Electrode) 2 43 Alouuy
Frihuazualnedrlngasldlalenluniseeuldnssualulufieniaien nssuailuaiienims
Tufuazgniu desuisenaiednlalenidundnseaouuuudidnnseiinddadulselovd

281911 1u99sB AN Tetnd wu T dudnsesnseualuilureasunasanglu
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laleadaguil 2.20 fimnuaiusauinninisilugunsaliildila Yanssua lnlend

adnwauznsliifldidwdadu delududaunsadiulsalaenisusuasulaseasne

o]

sninsessoiidugnirluldusslevilununiingUszasaiey vililalanfizuuuunis

£, R

b

aulavainvangguiuy

g‘uﬁ 2.20 lalom

(fin: https://sites.google.com/a/samakkhi.ac.th)

2.13 51ad (Relay)

31a¢ [13] AvgUnsaididnnsedndildrusersunsvarslursasmuausnlusi@ v
Wisuiailouaindlu AldussiulwilunisdeuazUngunsailuiiifeaiuainsasein q Tadas
yhaulenstounseualiiliivueann iedsunswiuliih i dundanuwimn dmsuld

LY

Aamanihdudalriisuiianienisivavedini weriuaunisdrelnliiugunsalsne q adeiu

Y =i

aind fagun 2.21

Ul 2.21 31

(i https://th.cytron.io)


https://sites.google.com/a/samakkhi.ac.th/krumanoch/xixod?tmpl=%2Fsystem%2Fapp%2Ftemplates%2Fprint%2F&showPrintDialog=1
https://th.cytron.io/c-robotics-electronics/c-electronic-components/c-relays/p-songle-spdt-relay-srd-05v
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2.13.1 lassarumeluvasiiag [14]

1. anamavivtii fuussdulniiianisasmuauvislilasnealnsaiaeiiile
wilsnhnszualiliasudundanuusivanlunmsihlifsgavihdudalmnuaouums

2. yihdudavhuifwilouaind i musiiananisanenszualiinliiugunsal
Aesnisgareltnuinnsgiuluises

1UndETn (NO) Aemndslaifinisdrelilivamevindudadasifeudetuesam
(€ Tnevhluudussindesailiiriugunsaintewniaddlnifidesnislivhaunasana

ynAda (NO) Aovndslaifinsinglwlviuaaan wihdudaazdsliideusoriun
snlnehluindesaiiindugunsauteinded dluihfigesnislavhaulutanasaindy

YFwireinnuaiglu

[

Tassas1aneluressad Aasun 2.22

Y

windnda Unade

mr—Q NO

TATARIR c
Coil 215934 Common

- O NC

wirdndalnsadn

sUN 2.22 sUlassasuneluvessiad

(fla: https://www.primusthai.com/primus/Knowledge/info?ID=122)

3 .
2.14 a1U1Fama3 (Capacitor)
AUTanes Aefuiulszgisunit AounuesTual (Condenser Seacap) Avgunsal
a a ¢ a = o v o v o g o | \
ddinnselindviianils Mgnesnuuuildvimtmiundanulusduvuresauulnilagdnlg
anusanuliuuwnesasdiannsaling g q laununnasas
2.14.1 ¥aNN5VN9U
dieddiiudszgluserdniuesmssunasigliasuasdunalainnssualih
Ldanunsalvamudaiudseala msizdnludivlseaiiaviunuey lurazifeniuasiinUseq

Inihdluaduawiuldliagineg unudangy silvauiuivssglnfihauiees duwnuditisu


https://www.primusthai.com/primus/Knowledge/info?ID=122
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nsatuaznateidulszglnihauuinmssdidnaseulnaludnsunisdiuauiin nsidusy

q

a 1l v o v @ 43 1 1 1% = A g & v Y [y [J Y a
G]G]EJEJV]LLNHG]’J‘NW‘U@W]’JLﬂU‘Uﬁ%"Q“L(ﬂﬂL‘Wi']%’JW LLC‘]@%@’]U&JUi%QIWﬁ']V]LﬂusU’JGﬁ\‘iﬂusmiJﬂuV]’ﬂﬁLﬂfﬂ

Y

=% = o o & o Yo & [ v v & A [ v
awnuliih Aegadaiuuaziu Fwhlidmiiudsegansanundenudndviauswiulile

2.14.2 ¥iavasn1UnTinas

aunsanvUaeantedu 3 ¥ia fall

1. frnudsguuuang [15] Aesufuussgiilianunsasfsundasmlalneund
sefigudnuaziluinay wialunsinszuen Jadnuansafiduiuusey wu 5 Alavsa 10 Tu
lasisaununan (Plate) Arthdnldlansuasdladidnnin (Dielectric) Uszan lurda (Mica)

ws13iA (Ceramic) Bianlnsla@n (Electrolytic) funans ﬁdgﬂﬁ 2.23

JUN 2.23 AuNuUseguuuaIAe sinddantaslan

(fian: http://www.banmoexpress.com/product/521/c-10uf-25v)

2. friudszguuuliuaile (Variable Capacitor) A1n1siudszqgazilasuunias
LUaunsimdeunvasunumnyu lassasisngluusenausie wiulave 2 wiuvsauinniinddng

U wNunisazedfundludnupuniaziadounls addnasnildivalssiafleduae a1

Y

L wla waswanasin
AaiuUszquuudsuan [16] ladnydiandsfensuwes (Trimmer) Lazunaines

(Padder) lasaasnanielulsznaumeniulany 2 urunsuuiu lunsdiidesnisusumaiug

Ildlvprmyuadnasinansenfusuasiiaedsening 1 ilnvsa fs 20 Alnvhsa nsSentedi

£
4 (Y

=3 & a & A = 1 o J v Y o 1 [y
Lﬂ‘U‘IJS%*’QLLUUU’J’WI?&IL&IEHWi@LLW@L@@?UU%‘H@Q U’J’]QSU’WIU@@IUﬁﬂHmﬂG‘I Z]’]‘L!WIUG]E)‘SUUTUFIU

Y

FuUszamduaiiundy vsuwes uwidnhludesynsuazdonin unanes

9

1Y a

mg‘uvi 2.24


http://www.banmoexpress.com/product/521/c-10uf-25v
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Uil 2.24 fafuUszquuuysuale
(fian: https://picclick.co.uk/Miniature-AM-Tuning-Variable-Capacitor-290981523952.html)

3. ffiuuszauuudananlel (Select Capacitor) [17] Aadiafiudszqlusdaies

wadenliidenldausnnimileen Asgun 2.25

—o
o
—o

DABC

JUN 2.25 daiuuszquuuidenanle

(fian: http://www.9engineer.com)

2.15 n51uBanas (Transistor)

nsudawmes 18] iugunsaiiannanlalonansaluldenilusuvenedyaio 1
fvunalugtu Tnensdoudyyraiivnadnlinsudanes nsudamesiziinsuai
annsoiliAedyaravunlngnsneenliiasniudanesdadugunsalarsfeinii
annsovi il venedaaalni Jn Uadagaalni wsasulidn msviauwemadanes
LU'%EJUlﬁﬁ’mwéaﬁQﬂmuquﬁwﬁ'ﬂmwmiw%mLﬁi’h Wiausuruanszwalniivieandiunen

WAL IIFURIgUN 2.27


https://picclick.co.uk/Miniature-AM-Tuning-Variable-Capacitor-290981523952.html
http://www.9engineer.com/index.php?m=article&a=print&article_id=2490
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UM 2.26 nuBaines

(fian: https://www.ai-corporation.net/2021/11/12/transistor/)

2.15.1 vHiAU0MNI TN

I UFanesLUUNUgIU xflansiediniinnaiesiu 3 du Juuslaidy 2 Ussam
A [ N 2 N @ a
A9 LOUNLOU WAy NOUN

2 o) =% o o N s & Y a &

1. wuiey [19] @rsnenivemsiudanesussianil Ussneunleansyin ou

2 fuazadn A 1 fnsiaauiunieeiasenlain (Negative-Positve-Negative)
8 A & (Y aa < 3 v aa s A
WUUBUE Mgnasiniranvireaidnnes (C) luddiinmes (B) Aeluaniig

&

Maudninseualniiazivaaneeadnmasiudinmes lnefiundinmesaansnim Aesua 2.28

Y

C

E

JUN 2.27 dydnvalvsndamesyiaduiidu

(fian: https://commandronestore.com)

2. WU [20] arshedivemsudanesussiani Usenausigansuia W 2
fuazuiaey 1 Mneaduiu (Positve-Negative-Positve)
a < a o a a aa 6 v [ 6 =S
WUUTLAUR gnasifinanvdiiawmes (B) ludmeaidnines (O Asluanig

anuuninssualninaglnaandiamesiuneadnees (readnwmes Wunsnd) dsgun 2.29


https://www.ai-corporation.net/2021/11/12/transistor/
https://commandronestore.com/learning/transistor000.php
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Cc

JUN 2.28 dydnvalvsuBamesyila Moui

(ﬁm: https://commandronestore.com/learning/transistor000.php)

2.16 luganuawi 22 (DHT22)

Tupafuewii 22 (211 AelugadwisuTngamgiuazanudulugaufior fanuusiugige
fagunuadn (Pull up) Tusamsaseldenlaglsidessemaiumiusia Musedulad 3 fs
5 v Tunsvineu annsaiagaumgdlddou -40 fs 80 sarwaifoa (AmAa1aAdou +0.5
paLeaulea) warTaauduluanmalddaue 0 83 100% (Armeanaiadon 2 fe 5%) vieuld

Ainnud 0.5 13sadusaaulnflunisvinau 3 89 5 Tadnsewaliialun1svineu 2.5 Saduwaud

a

AegUN 2.30

U 2.29 wuLwesTngamngi
(fia1n : https//www.hwlibre.com/th/dht22/)

¥ S . . .
2.17 wunvowdagn (Liquid Crystal Display)
v aa A v v v (% A v 1 = 1 QII
WN304eaTA [22] ABNUITDUANINAFITNYT ANAVUIBENVITLA 9 TINTIUNTUN
aunsakansn NN miinlane Feueadftd i iuund s unUNABINITUEAINANTTYINIUANS 9
A Vg v A I ! = o a & a co v
dieligldnuaunsaendudiunilsiuinsdidnmsetndiu 4 I

12

anvuzaoueadnazuialu 2 snvauzlng o fedl


https://commandronestore.com/learning/transistor000.php
https://www.hwlibre.com/th/dht22/
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1. ¥uanLAesLoad (Character LCD) 1iuasiiuaninaifudisnysmutesuumed
U 90u0ATA YU 16x2 vunedvly 1 unn dfsnusldld 16 # wazdvionun 2 ussvia daw
20x4 agvaedslu 1 um Sisnusldls 20 6 wardivian 4 vssvin

2. nsAinueadi (Graphic LCD) iurefianinsnimualdinaslvusaggauumiinaeiu
uasvioUdesuasoeniy vilaetiannsaasaguiumuumiasld msssyrunazssyludnuas
yosdnaugainigalunsiaziul Wy 126x64 mngiaaeiifls uiuganuuuiuey 128 9a uaydl

ARUUUIAT 64 0 FagUR 2.31

5UN 2.30 t19818AT0

(ﬁm : https://commandronestore.com/products/ba200.php)

=

2.18 lulasaaulnsatass awaan 32 (ESP32)

oad 32 [23] Wuvssanimusolilnwiain dean 8266 lnsiinalulasasulnsaians

'
=

Nseefumsensielilviugnalusy anwnldlunsiamnlusunsufie nundvselnmeu dusuly

LY

#5128 Tduseulnilunisineu 2.6 fs 3 laadviouldnoamall -40 s 125 ssrwaidya

Tiduleosr9asnsesdyrasuniululrsasvenodygiu 1 uees ultvan L9 ulees

Y

duria (Capacitive touch) 58950 10 9949 T995UNTToNABAAAADA 32.768 Alaldsnddmsuld

[y 1 a

fudasiunalagiane ddnyugaaguin 2.32

Ul 2.31 vasadleatl 32

(fiun: http://www.ett.co.th/prodESP/ESP32-DEV-KIT/ESP32-DEV-KIT.html)


https://commandronestore.com/products/ba200.php
http://www.ett.co.th/prodESP/ESP32-DEV-KIT/ESP32-DEV-KIT.html

UszanSnwnisiganu

1

[y 1Y 14 < A a
.31163%8%61@ﬂ311ﬂ33%ﬂ@@% 150 LngUn
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2. Jeldnsilensorulusinaea UDP avanusniu dedayalaiianumss 135 wneln

3

G voBLaN 32 [24] T995UNISIWINADANY 9 Al

1

2
3
il
5.
6
7
8
g

lnsgualain 2.5 lalasueud
.1l GPIO 971U 32 %94

. 5893U UART 97171U 3 %09

. 5933U SPI 971U 3 909

. 9937V 12C 971U 2 109
59950 ADC 971U 12 %94

. 5995V DAC 91U7U 2 983

. 9993V IS 97U 2 109

. 5833U PWM

. 58995UNseaumanu SD Card

U vesdieai 32 Aaguin 2.33

GND

0 GIOP23 g VSPI MOSI

« SFg GIOP22 » 12C SCL

O—35HEEIE] TX0
(34HEEREE RX0
ERlg GIOP21 g 2C SDA

ADCO0 g GIOP36 glER,
ADC3 g GIOP39 gFRgle](®

ADC6 @ GIOP34 2
ADCT [ 6 )
TOUCHY g ADC4 g GIOP32 g+l ™
TOUCHS g ADCS5 g GIOP33 giFlig+]@®
DAC1 ADC18 g GIOP25 gER

© [« mFilg GIOP13 g VSPIMISO

« SEl]g GIOP18 g VSPISCK

DAC2 ADC19_g GIOP26 [ FEg GIOP5 g VSPiss

TOUCH7 @ ADC17 @ GIOP27 GIOP17 TX2

TOUCH6 ® ADC16 B GIOP14 ol :: e GIOP16 RX2

TOUCH5 @ ADC15 : G ADC10_g TOUCHO

#[«ZFy GIOP0 w ADC11 g TOUCH1
ADC12 g TOUCH2

GIOP15 @ ADG13 g TOUCH3

GIOP8_gFLASHD

GIOP7 g FLASH DO

GIOP6

EEREEEREEEERES
GRAARMERRAEREE

-

.

2]
o
o
&
&
0
0
&)
@
o
2

TOUCH4 ADC14 GIOP13
RX1 FLASH D2g GIOPS
TX1 FLASHD3 g GIOP10

FLASH CMDg GIOP11
Vin 5V

iiil

[ ono gy

[ToucHs & ADC14 ¥ GiopTs gIg-]e
[ i Brinsn o5 g Giopio giuig-]¢
o o Gior i1 SR

[vin sV S

:
iB
-
5
8
I
o
X

SUN 2.32 N5 UADUDIADLDEN 32

Y

(fian: https://www.as99shop.com)


https://www.as99shop.com/product/237/esp32-esp-32s-esp-wroom-32-wifibluetooth-development-board-%E0%B8%8A%E0%B8%B4%E0%B8%9E-cp2102

uni 3

N1S99NLUULAZNITALEUNNS

Tuuntagnanien1sneAase NANISNAABY 2 @1 ABNIAAILATAIASY WiavdIUALaSUNY
AeTUN15VNU vdanlaozinsy kNuIN1TYIN9IU A1TAIUI N1S9DNLUUNAT N150NLU

lassaiauaznsWeNse Sudloyan1see NUUUTUINY

3.1 Ugaﬂlﬂazttﬂi&lLLﬂﬂﬁﬂﬁﬂﬂ’]‘Jﬁqﬂqu

3.1.1 UAanlABzLNSULARIYANNITINTUYBINIAES

Power Supply

gaug Ll
Rack gunsal

Y

amusmﬁ’]‘qmqﬂﬂim LED WaRIAnTUENTIATD

A 4

Y

vieapuAuIdLID8Ne A

Y

anuglihypgunsaiie ON-AIR Lamp

Y

ESP32

Usznid

A 4

dadnludaninsu

Y

szuvlvudaufaunsasneiniaan

A0us Lﬁ’aﬂ’]‘ﬁaﬂ ABINAAR
(ON-AIR)

Y

JUN 3.1 vhenlnevinIuuanItannsyinnuYeInAds

d' [ LY [ 1 Y A
‘U’]ﬂEU‘V] 3.1 Uﬂ@ﬂlﬂ@SLLﬂillLLﬁfﬂ\Twaﬂﬂ’]iVI’]\‘l’]u‘U’eJ\‘m’]ﬂﬁ\i‘UE]\ﬁZ‘UULL%QLW@TAﬁi‘l’]U%IWﬂ’]

negneluesdinszaredeendy (FM)



31

1. unasdelunasanglniinszuanss (Power Supply) uiaslwinssiaaau 220 Taad
Wulwinszuanss 5 Taad 5 weud Todmsuduuvasanglwlidiululasrealnsaaes Siad way
gunsalnielunems

2. dunn (Input) Uszneausie anugliiinvesusa (Rack) gunsel gagunsalniunudes
yagunsaiviosuszma seuulnudauieunisesneiniaan (On-Ain) uaziileizusaneiniaan

3. mMsUszanana Useneume lulasaealnsalaes duead 32 (ESP32) Wudussunana
yénRsuABunanRTITdnanuy i 29samadeaniuznisesnainiaan

4. 1oine Usgnaudae Inueadiuansaniuglniinninieg sanazlnuansaniugnig
29NOINAN

3.1.2 U?ianlﬂazLLniu LEAIMNANNITIINGIUYDINIATY

Power Supply

Inlwansaniuellih

v

Rack gunssi

Iwansdauzlnih

Y

yngUnIivipIRTURLEsIaane A

A

Arantusvvhainnaga

IWwanadauzlnih

yagunInviowUiznia

ESP32

szuulvludufountsoenainiman

Y

)
=5

i)
2
=

e
f=]
A 4

amumﬂaﬂ'ﬁaanm naAen (ON-AIR)

v

\ 4

99 LCD

v

Buzzer

o < [ [ [
EUVI 3.2 UAaNlABLLNTULERIMANAISYINUYBINIASY

a 13 [ [ [y Y A
NFUN 3.2 VAenlRglNTULARIMENNITINNUTBINATUTBITEUULIRFB AU I

egneluriosniuaun1seanaInie (MCR)
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1. wnasrelnunasdelninssuansanlasludinszuaadu 220 Thad ulndin
nseuanss 5 1ad 5 woud Tadusuidunnasaslndululasraulnsaass 20uaads Wulwasin

4

gaungil S1ad gunsalngluleas uazliinszuanses 12 Tiad 5 wend lddmsulnuansanugnin
\3esuazuees (Buzzer)

2. 8une (Input) Usznaunieg aatugliirvesuiagunsal yngunsalmunuides
pono1MA gUnsaliesiuszne seuulrludaieunisooneniaan waziilelsueenennisan 7
dunnnads uar aumginngluiiesniugunisesnainie

3. MyUsvanana Usznausng lulasrealnsaiaes Sueai 32 Wusussananavdniidu
ABUNAIINNAAS LaziwuesIngamgll
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Handson Technology

User Guide

C Serial Interface 1602 LCD Module

This is 2C interface 16x2 LCD display module, a high-quality 2 line 16 character LCD module with on-board
contrast control adjustment, backlight and [2C communication interface. For Arduino beginners, no more cumbersome
and complex LCD dnver circuit connection. The real significance advantages of this 12C Serial LCD module will
simplify the circuit connection, save some 'O pins on Arduino board, simplified firmware development with widely
available Arduino library.

SKU: DSP-1182
Brief Data:

Compatible with Arduino Board or other controller board with 12C bus.
Display Type: Negative white on Blue backlight.

12C Address:0x38-0x3F (0x3F default)

Supply voltage: 5V

Interface: I2C to 4bits LCD data and control lines.

Contrast Adjustment: built-in Potentiometer.

Backlight Control: Firmware or jumper wire.

Board Size: 80x36 mm.

.- & & & & = 8 »

1 www.handsontec.com
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Setting Up:

Hitachi's HD44780 based character LCD are very cheap and widely available, and is an essential part for any project
that displays information. Using the LCD piggy-back board, desired data can be displayed on the LCD through the
I2C bus. In principle, such backpacks are built around PCF8574 (from NXP) which is a general purpose bidirectional
8 bit V'O port expander that uses the 2C protocol. The PCFE574 is a silicon CMOS circuit provides general purpose
remote IO expansion (an 8-bit quasi-bidirectional) for most microcontroller families via the two-line bidirectional bus
(I2C-bus). Note that most piggy-back modules are centered around PCF8574T (SO16 package of PCF8574 in DIP16
package) with a default slave address of 0x27. If your piggy-back board holds a PCFE5T4AT chip, then the default
slave address will change to 0x3F. In short, if the piggy-back board is based on PCF8574T and the address
connections (A0D-Al-A2) are not bridged with solder it will have the slave address 0x27.

Address selection pads in the 2C-10-LCD piggy-back board.
Table 5, PCF8574A address map

Pin connectivity | Address of PCF8574A Address byte value 7-bit
Az [ A1 [ A0 (A6 A5 [A4 [A3 [A2 [A1 [AQ [RW| Write | Read [hexadecimal
i | address__
| | | without RIW
Uas Mag _Nagd0__A<" 1 /A AGAGING BN A - 70h 71h 38h
Vss Vss Vpp 0 1 1 1 0 0 1 - 72h 73n 38h
Vss Wpp Vss 0 1 1 1 0 1 0 - 74h 75h 3Ah
Vgs Voo Voo O 1 1 1 i] 1 1 - 76h 77h 3Bh
Voo Wss Ves 0O 1 1 1 1 0 0 - 78h 79h 3ch
Voo Vss Voo 0 1 1 1 1 0 1 - TAh 7Bh aDh
Voo Voo Vs O 1 1 1 1 1 0 - 7Ch 70h 3Eh
Voo Voo, Voo W \ G4 1 1G22 7Eh 7Fh 3Fh

Address Setting of PCD8574A (extract from PCF8574 A data specs).

Note: When the pad A0-A2 is open, the pin is pull up to VDD. When the pin is solder shorted, it is pull down to
VSS.

The default setting of this module is A0~A2 all open, so is pull up to VDD. The address is 3Fh in this case.

Reference circuit diagram of an Arduino-compatible LCD backpack is shown below. What follows next is information
on how to use one of these inexpensive backpacks to interface with a microcontroller in ways it was exactly intended.

2 www.handsontec.com
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Reference circuit diagram of the [2C-to-LCD piggy-back board.

12C LCD Display.

At first you need to solder the 2C-to-LCD piggy-back board to the 16-pins LCD module. Ensure that the [2C-to-LCD
pigey-back board pins are straight and fit in the LCD module, then solder in the first pin while keeping the 12C-to-
LCD piggy-back board in the same plane with the LCD module. Once you have finished the soldering work, get four
jumper wires and connect the LCD module to your Arduino as per the instruction given below.

BALLLIGIA
Oh/OEE IORICR
16

BEEE

LCD display to Arduino wiring.

0 [UNDmson g

3 | www.handsontec.com
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Aosong Electronics Co.,Ltd

Tour specialist in innovating humidity & temperztire sensors

Digital-output relative humidity & temperature sensor/module

DHT22 (DHT22 also named as AM2302)

Capacitive-type humidity and temperature module/sensor

1
Thomas Liu (Business Manager)

Email: thomasliul98518(@ yaheo.com.cn
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Aosong Electronics Co.,Ltd

Your specialist in innovating humidity & temperature sensors

1. Featore & Application:

* Full range temperature compensated * Relative humidity and temperature measurement

* Calibrated digital signal *Outstanding long-term stability *Extra components not needed

* Long transmission distance * Low power consumption *4 pins packaged and fully interchangeable

2. Description:

DHT2Z output calibrated digital signal It utilizes exclusive digital-signal-collecting-technique and humidity
sensing technology, assuring its reliability and stability Tts sensing elements 1s connected with 8-bit single-chip
computer.

Every sensor of this model 1s temperature compensated and calibrated m accurate calibration chamber and the
calibration-coefficient 1s saved in tvpe of programme in OTP memory, when the sensor 15 detecting, it will cite
coefficient from memory.

Small size & low consumption & long transmission distance(20m) enable DHT22 to be suited in all kinds of
harsh application occasions.

Single-row packaged with four pins, making the connection very convenient.

3. Technical Specification:

Model DHT22

Power supply 3.3-6V DC

Output signal digital signal via single-bus

Sensing element Polymer capacitor

Operating range hunudity 0-100%RH; temperature -40-80Celsius
Accuracy humidity +2%RH(Max +-3%RH); temperature <+-0.5Celsius
Resolution or sensitivity | humidity 0.1%RH; temperature 0.1Celsius
Repeatability humidity +1%EH; temperature +-0.2Celsius
Humidity hysteresis +-0.3%RH

Long-term Stability +-0.5%RH vear

Sensing period Average: 2s

Interchangeability fully interchangeable

Dimensions small size 14*18%5.5mm; big size 22*28*5mm

4. Dimensions: (unit-—mm)

1) Small size dimensions: (unit-—-mm)

[ )

Thomas Liu (Business Manager)

Email: thomaslinl98518@ vahoo.com.cn



Aosong Electronics Co.,Ltd

Your specialist in mnovating

mmidity & temperzture sensors

5. Electrical connection diagram:

VDD

 DHT22 1Pin

M C U rA 2Pin

4Pin

GND

3Pin—NC, AM2302 is another name for DHT22

6. Operating specifications:

(1) Power and Pins

Power's voltage should be 3.3-6V DC. When power is supplied to sensor, don't send any instruction to the sensor
within one second to pass unstable status. One capacitor valued 100nF can be added between VDD and GND for
wave filtering.

{2) Communication and signal
Single-bus data 1s used for communication between MCU and DHT22, it costs 3mS for single time
communication.

Data 15 comprised of integral and decimal part, the following is the formula for data.

DHT22 send out higher data bt firstly!

DATA=S8 bit integral RH data+8 bit decimal RH data+8 bit integral T data+8 bit decimal T data+8 bit check-sum
If the data transmission is right, check-sum should be the last 8 bit of "§ bit integral RH data+8 bit decimal RH
data~8 bit integral T data+8 bit decimal T data”.

When MCU send start signal, DHTZ22 change from low-power-consumption-mode to running-mode. When MCU

finishs sending the start signal, DHT22 will send response signal of 40-bit data that reflect the relative humidity
3

Thomas Liu (Business Manager)

Email: thomasliul98518@ yahoo.com.cn
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Vishay General Semiconductor

General Purpose Plastic Rectifier

.—-/

DO-41 (DO-204AL)

PRIMARY CHARACTERISTICS
IFgn 1.0A
Ve 50V, 100V, 200V, 400V, 600V,
800 V. 1000V
Ipgp (8.3 ms sine-wawve) 30 A
Ipen (sguare wave t, = 1 ms) 45 A
VE 1.1V
In 5.0 pA
T, max. 150 °C
Package DO-41 (DO-204AL)
Cireuit configuration Single

FEATURES
* Low forward voltage drop

* Low leakage current
* High forward surge capability

» Solder dip 275 °C max. 10's, per JESD 22-8106 RoHS

s Material categorization: for definitions of COMPLANT
compliance please see www vishay,com/doc?99912

TYPICAL APPLICATIONS

For use in general purpose rectification of power supplies,
inverters, converters, and freewheeling diodes application.

MECHANICAL DATA

Case: DO-41 (DO-204AL), molded epoxy body

Molding compound meets UL 94 V-0 flammability rating
Base P/N-E3 - RoHS-compliant, commercial grade
Terminals: matte tin plated leads, solderable per
J-STD-002 and JESD 22-B102

E3 suffix meets JESD 201 class 1A whisker test

Polarity: color band denotes cathode end

MAXIMUM RATINGS (T4 = 25 °C unless otherwise noted)

PARAMETER SYMBOL | 1N4001 | 1N4002 | 1N4003 | 1N4004 | 1N4005 | 1N4006 | 1N4007 | UNIT
Maximum repetitive peak reverse voltage Viarsa 50 100 200 400 600 800 1000 W
Maximum RMS voltage Vams 35 70 140 280 420 560 700 Vv
Maximum DG blocking voltage Voo 50 100 200 400 600 BOO 1000 W
Maximum average forward rectified current I 1.0 A
0.375" (9.5 mm) lead length at Ty = 75 °C FiAv) i

Paak forward surge current 8.3 ms single half I 30 A
sine-wave superimposed on rated load i

Non-repetitive peak forward fp=1ms B

surge current square waveform t,=2ms [ 35 A
Ta =25 *C (fig. 3) ,=5ms 30

Maximum full load reverse current, full cycle \ 30 A
average 0.375" (9.5 mm) lead length T_ = 75 °C e

Rating for fusing (t < 8.3 ms) Py a7 Als
Operating junction and

storage temparature range Ty, Tste -50 to 2160 ¢

Note
1t For device using on bridge rectifier application

Reviglon: 29-Apr-2020
For technical questions within your reglon:

Documenl Mumber: 88503

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCHIEED HEHEIN AND THIS DOCUMENT

ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www vishay
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Vishay General Semiconductor

ELECTRICAL CHARACTERISTICS (T, = 25 “C unless otherwise noted)

PARAMETER TEST CONDITIONS | SYMBOL | 144001 | 1N4002 | 1N4003 | 1N4004 | 1N4005 | 1N4006 | 1N4007 | uniT

Maximum instantanecus

forward voltage 1.0A Ve 1 v

Maximum DC reverse curmrent Ta=25°C 5.0

at rated DC blocking voltage In bA
g Ta=125°C 50

Typical junction capacitance 4.0W,1 MHz Cy 15 pF

THERMAL CHARACTERISTICS (T, = 25 °C unless otherwise noted)

PARAMETER SYMBOL | 1N4001| 1N4002 | 1N4003 | 1N4004 ] 1N4005 | 1N4006 | 1N4007 [ UNIT
. Flgga 50

Typical thermal resistance - W

R 11 25

Note

{1} Thermal resistance from junction to ambient at 0.375" (9.5 mm) lead length, PCB mounted

ORDERING INFORMATION (Example)

PREFERRED P/N UNIT WEIGHT (g) | PREFERRED PACKAGE CODE | BASE QUANTITY DELIVERY MODE
1N4004-E3/54 0.33 54 5500 13" diamater paper tape and real
1MN4004-E3/73 0.33 73 3000 Ammo pack packaging

RATINGS AND CHARACTERISTICS CURVES (T, = 25 °C unless otherwise noted)

1.0 - T
Iz 60 Hz Fasistive
= or Inductive Lead
£ o8
-
3 \
B 02" x 02"
S o 5.0 Frrn % 5.0 M)
I Copper Pads
o
£ \
£ \
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0
(1] 25 =0 75 100 125 150
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INCHAMGE Semiconductor

isc Three Terminal Positive Voltage Regulator 7805
FEATLIES PIN 1, Input
= Oudpud current in excess of 1.5A 2, Ground
= Oudpun woltage of 54 3, Outpu
« Inbernal thermal averload probection ;
= Oudpud ransition Safe-Area compensation
T2 pacioage:
= Mirimum Lod-ba-L of variafons for robust dewics
perfarmancs and relishle operation
O - . 5
i i e | ~F
i
ABSOLUTE MAXIMUM RATINGS(T,=25) HE 67t
5!
SYMBOL PARAMETER RATING UNIT 8 &
2cY
v, DC input wokage a5 v I J;_ L
K
L Dutpurt curment inkemaly imied Ly
re— J
| <] f - R
Fa | Power dssipation iniematy imied '
c
T= | Operating jercion temperaiuss 40135 T =5
A | 7550 15,00
T Excrage femperaly £5-150 T . 5
9 —s § | Se0 [10.20 |
4,20 | &,
W AN
G| 4005
W 28a [ zoo
THERMAL CHARACTERISTICE J | oaa | oep |
F | 1380 | 1349
SYMBOL PARAMETER Max | uwim T ET IR T
R | 280 279
3 28 | 1.35
Fijc | Thermal Resistance, Juncson to Case 3 TN TR
W | B66| BEe
Fmjs | Thermal Resistance Juncion tombsent | 0 | Tew

isc website; www.iscsemi.com

izc & iscsem/ s registered trademark

95



/Isc

INCHANGE Semiconductor

isc Three Terminal Positive Voltage Regulator 7805
* ELECTRICAL CHARACTERISTICS
TRIET (V= 10%, L=0.54 C= 033 ¢ F, Cp= 01 & F unkss ohanwiso &pooified)
EVMEOL FPARAMETER COMDNTIONS L IL MAX LT
] Outpul Voltage Viem 20V, lomB00mA 4.8 5.2 L
20y | Line Regustion 7.5V S 20V, (=054 50 | mv
£V, | Load Regutason ELOMA = In % 1.5A V=10V 100 | mv
le | Ouiescent Current Vi 10V, o= 1.5 B0 | mA
Sy | Ousescert Curent Change E.Mnﬁ*‘l:f_".l.l:;i"h'ﬁ-?w 05 | ma
S | Quiescent Curent Change | TV = Vin =26V, lo=S00mA, 13 | ma
NOTICE:

ISC regerves the rights to rmake changes of the contamnt hersin the datashess at ary tirne without
notification. The information contained hersin is presented only 25 8 guide Tor the applications of
oo products.

ISC products e intended for usage in general electronic equipment. The products ane not
designed for use in sguipenent whith requiee specialived quality andfor refiability, or in egquipment
which could have applications in hazardous rironments, aerospace industry, o medical

field. Please cantact us il you intend pur products to be wsed in these special applications.

ISC makes no warranty of guaraniee regarding the suitability of its products for any particular
purpase, nor does ISC assume any liability arising from the application or wse of any products, and
specifically disclairns any and all liability, including withouwt limitation spedal, corseguential or
incidental damages.

isc website, www.iscsemi.com * isc & isceemi s registered trademark
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FAIRCHILD
]
SEMICONDUCTOR®
Switching and Applications LA
- High Voltage: BC546, Veeq=65V ey
+ Low Moise: BC549, BC550 '
+ Complement to BC556 ... BC560
1 TO-82
1. Collector 2. Base 3. Emitter
NPN Epitaxial Silicon Transistor
Absolute Maximum Ratings T.=25:C unless athenwise noted
Symbaol Parameter Value Units
Veso Collector-Base Voltage : BC546 80 v
. BC547/550 50 v
: BC548/548 30 W
Veeo Collector-Emitter Voltage : BC546 65 \
: BC547/550 45 W
. BC548/549 30 W
VegD Emitter-Base Voltage : BC546/547 6 v
: BC548/549/550 5 W
Iz Collector Current (DC) 100 ey
Pr Collector Power Dissipation 500 m
T, Junction Temperature 150 *C
Teta Storage Temperature -65 ~ 150 G
Electrical Characteristics T1.=25:C unless otherwise noted
Symbaol Parameter Test Condition Min. Typ. Mazx. Units
[ Collector Cut-off Current V=30V, 1g=0 15 nA
e DC Current Gain Vee=5V, Ig=2mA 110 800
Vg (sat) | Collector-Emitter Saturation Voltage | lo=10ma, |g=0.5mA 90 250 my
lc=100mA, lg=5mA 200 600 m\V
Vge (sat) | Base-Emitter Saturation Voltage le=10mA, lg=0.5maA 700 my
le=100mA, lg=5mA 900 mV
Vag(on) | Base-Emitter On Voltage WVee=5V, lg=2mA 580 660 700 my
WVee=5V, lg=10mA 720 m\V
fr Current Gain Bandwidth Product Vieg=5V, lg=10mA, f=100MHz 300 MHz
Con Output Capacitance Vieg=10V, Iz=0, f=1MHz 35 6 pF
Ca Input Capacitance Veg=0.5V, Iz=0, f=1MHz ) pF
NF Moise Figure  : BC546/547/548 Vee=5V, |o=200pA 2 10 dB
: BC549/550 f=1KHz, Rg=2KL0} 1.2 4 dB
: BC548 V=5V, [e=200pA 1.4 4 dB
: BC550 R=2K1}, f=30~15000MHz 14 3 dB
hgg Classification
Classification A B C
heg 110 ~ 220 200 = 450 420~ 800

2002 Fairchild Eemiconducior Corporation R, A2, August 2002
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