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1. AR IUNIULUUAIAIN (Fix Resistor)
LY % 1 d' < e‘d' o v d' o w dl’ £
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fian - http://www.star-circuit.com/article/Ohm-L aw-Resistance.html
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2. fadrunmunuuysuanls (Variable Resistor)
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iy : http://www.workin.in.th/category/55/

3. waana1$ (LDR)

WeaRe13 (LDR) 38 FaduyIuLUIUABUAIAINLEN RAN8ATININAIE9ALD9
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JUN 2.5 dydnualvesuoanens (LDR)

WaaRen$(LDR) ieTaifiuqfe Light Dependent Resistor Insulaninumiy
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w1 : https://phukphan.blogspot.com/2016/05/ldr-ldr-sensor.html
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6. mauautgaslulasinu (Condenser Microphone)
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JUN 2.9 Aeuwmugaslulasinu (Condenser Microphone)
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signal S :
diode
light emitting diodes photodiodes transient voltage
\_.J supressiondiodes
‘ —"—- (-
\,\ constant current A.
zener diodes iode

e
z
QARIYA.COM shottke& “diode L ;
diodes  gyperbarrier
I shockley diode l diode

) ~ -@ o
tunnel diodes 7,

varactor diodes

— PIN diodes

@ LASER d:o dw '.\;:: vaccum diode
silicon controtieatig .( w peltier diodes

gunndiode crystal diode 4 PO PR recuner - Ng

pointcontact,
diode

JUN 2.10 fregalalanviingingg

8. lalamawasuamsa LED
lalonwasuas Wulslenvdands wilauaniBfiesuandanlalonsssunide
dlefinszuafirmnafigniosuazUiinanszuanaming nainusdiy sgviliiAnnsidaua
oonuld fnldou 2 1 uaziiihiudueude vwelun (A) wazrualna () wilousulalen
593U wanfidsooninduunnazidunasiifididediufudniousnvesiiiuies Tnefifuan
Tourtidudsneg foll duns AiTe0 3y wazillalonwdsuasdnuuunilefisndudanla s

diowdateanunasiluuasduassisenlaloauuuiiin laleawduasuuguivesiusd

itk

U7l 2.11 fhedrlalendsuasvido LED

9. NIUTANDS
n3uFawes Wugunsalansisini dauautRlunisvenedygyirauaziduaing

Fnfalul99s NS uTamasiuandu 2 vils Ao ¥l NPN way PNP Iaedlenlda1u 3 w1 fe
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Y1pealinnes (Collector : C) v13fmme3 (Emitter : E) wazaiud (Base :B) #dnn13vinau
a 4 [ o 1 !

YowuTaned asilunisauaunsivavesnseualiinduiuanng Wlvadiuseninen

AoaLanmes wazu1dlinmes laanismupuiiviuanensualwiiissdntey wiloudu

H1 Ul A NIRRT UL WATINI LT AN DS TTaFANINA@INTWUUSITUAT A (WuaInd

Fauazfe19sNiinIusIgannn Fansiudamesunsiaunsadasetssiieainuiigady

NUASIFHBIUIN
Collector Collgctor
Base Base
Emitter Ermitter
wrudawmasuila NPN WU A o591 e PNP

U7l 2.12 dydnwalnsudanes
fian - http://phnote.blogspot.com/2016/06/blog-post _19.html

TO-92M
/ % T0-126 u
c T A
R
¢ Transistors—-Padkage
Transistors Mosfet
B = Base G = Gate
C = Collector D = Drain
E = Emitter S = Source
Type: NPN N-Channel
PNP P-Channel
Material: Silicon Metal oxide

UM 2.13 fredunsudamesviingig o

Y

i - http://ssc-servicecom.blogspot.com/2013/12/transistors-bias.ntml
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10. Yo INHINTELENSS
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12. 1waslaines
Wugunsalidsuideaunialidndundisunads Sevo motor  Lagn
Y ' o < o 4 1 . A
gonuuulviinuuduguarAILLSIIA Servo motor kANE199N Induction Motor ¥
w13 Auluegaf Anaudfives Servo motor axdpelinaiife
1. T8MIUINA
i 1 <
2. pauauBdliag19TIn,
3. §1uN13AIUANNIN
< v -
4. p3alunisvyusiesnsi
FanauautRmaniazduegiunisesnuwuulasiaiavewamesuas Jannldliinesduy

Y

widn#iduvi Motor saufiavaaiafiiuniiieadisaunuuivan {Hesannsniuaunis
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1371 Servo motor Wunisemupuwuulaundufatiuisa Servo motor azsedifitiuseu

Y Y

(Encoder) finagius Servo motor Memnea

Y

o/

¥iinves Servo motor wuseanl@dei
1. DC Servo motor
2. AC Servo motor
2.1 Synchronous servo motor
2.2 Induction servo motor
3. Stepping motor
TullagUuasienly AC Servo fduwuy Synchronous servo motor ﬁuuﬁﬂﬁqm
weTlinuasnsissdnuildie suavesewosiiue 30 W aufle 5.5 kw
13. WUslauasn
TUslauasansaunuiounarsasn1adidnnsedngd dnwazatousnyinfe
wanain dhumelulsenoumeunslavefidousetstlumnduaruuiuoy Tngluuuarasn
138N UAN EIULLIUBUNNLTEAIN WA LLquawzﬁasgjﬂwaiuLLaaLLawé'mamﬁ'u%L%awiaﬁq
fu uanwslavzsanalulsasuauasusazudn asuonesnaniuetedass lirefety delu
uwiazunILarusarnanazdsdmsudeuugunsaldidnvsedndsieg Tunisldauluslavesa
flduarannsaeenuuunisdensasidesndasy laifisuuuuiuiuou fdu wiuluslauasa
Jununzdmiunisnnasieassidnnsefinduazvrelineasneasdidnnselindlaazain
fesrnn1snersasvuunulislauedn azlidedldnisinndmilounisiensasuy
ueiasasiunt defu gunsaididnusedndfideatuundulusiaveinieaunsnnonuazii

navueaulasivule

U7l 2.16 fhegnluslaueda
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fian - http://www.tbe.co.th/th/product8.htm
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18. 29aslnindasdu

Tunaaslaifingh o Wasiaefiuniendes 3 eg19 fe nseualuil wssduladn
wazaudunulni nszualnihezlualulduiondouiilulsaz fosdsmdeans lnil
uazazdosdimdstuvousuadoulnin(y) dulinszualniilualy ssunuietostuegiv
wiearudelndin fauh wazaudumulsznouty 299t Ao maduveslidindua g
Tniazlnalunusatinieaslnaunssislnandunuaisuids wdessudalninduas
ASUSOU AB BBNNIAIesLnudInduinduaiesninsnadinils auasu 1 1Wle S
11995 %38 1 Cycle 29951 wuseanlu 2 Ussinn fe

18.1 2935Un (Closed  Circuit) 31n3UazLiiu nszualifirluasanain
uwnasdnia duluamaeln wdru aindlndeunziueg (Awmadnal) uda
Aszudlnihlwasslurumsii wdlwanduanfiumassudndnas Wiuldnszualniihaunse
Ivanulansua93s nasalilda

= o a o
oInT AW
et il ‘

A5z 1@ I Trarinua U993

= Ivtan

JUN 2.21 29sliiuuutn
18.2 2933Ua (Open Circuit) 9au3U 199500 Iaglaiamsnzdn Teen
nunasnidanaglualuniy aeneluivainidulniiseanainiu (nwiyainUaaing)

I AzulUlle nszualvdllanunsaazlna duliasulrsasle

= o ar_ e
ame r I

—»
+ a5 ua T Trarin wlai 6
= =Tvian

U 2.22 2saslyliuuude
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Melurarsassunnuvasdglnludigunsalluin 299slviiusenaumediundfey 4 diu

18.2.1 wuasn il vneds unasanglniiludasasinin wu
LUALD3

18.2.2 il viunefis anglniwdedefivsdudildnssualuih
Tnariulugaeseddlng Faeszninaunastudaiuiaiadldluii

18.2.3 w30l wuneds wlesldfiaunsadoundeanulilndy
wianugUIu FeazGendnogramiladn Inan

18.2.4 dgwuln (Cut out) w3eaiIng (Switch) \UumfnLazse
nszualnii

i - http://www.elecnet.chandra.ac.th/courses/ELEC1202/electricbasic/circuit.htm

19. 299INIADUUANDST MIlTNULUANBIITITNNIHEBY 2 WUU fie WUy

BUNTUUALUUUIUIUASGY

UUAKDS 12V 6A. 2 an HUAIND3 12V 6A. 2 an
12V+12V= 24V 6A. 6A+6A= 12A 12V.
nliﬂ'mmumgm:u NMSADUV VUMY

JUN 2.23 msseldauuuniness

20. DC to DC Converter: Step-Down
NITAALTIAULUU Step-Down IaL38ndALUUIT Buck Converter (Unnau
neiined) Manussiuainusediugalimas Tindnnsainda-famdeail) Feihliany
Sounazmugaydeiddlaties liwfleufunsanusadulagly IC aszga 78xx / 317 Ml
TimdnmsaanewhliAnauougs 1asdaneunedinesideanussfuaudiozlinszua
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unasdY YA99TUUALLTIAU DC-to-DC afdiwes

JUN 2.24 feganssieldern DC to DC Converter: Step-Down
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