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1. silavesdiadunuitype of resistor) wivoondlu 3 wilalny 9 sunlsznnuosni

Waadiit 2.1)

1.1 ddumagiifixed resistor) wustsdmumuiiinnaidmiunsldauideanissite

r r [ r i
ma Iavsanszue IihluFwaiama laamilaluresla 2995uil sadummriiailzw 18l
A A A & Y = wa i - w & ' o Ay
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1.1.1 ¥ilamfueu(carbon type) s eurasiumsiiunuuTed sy nig
(rubber powder) wiatntioaclay powder) mamadutalcum powder) Tugasidaunig 9 ol
IRammdumnuiidesns mnsdiiensuowenzianudumueglutauauio 20-27 Teruso
WaadoinSuudnanitidurmgudnga 1 ) sdumuridanivouTaoia lszn Iddwdung 1 -
22 MQ usddgadumusfiniisamivou lndovuudunuusiuuudaiuuuaianui deld 18
AMuEIATIRReIms uazaunsadiva i un i IdR 33 MQ

1.1.2 vilaauTanz(metal film type) srsdumuilidnvaziiuuiuiidy Tavzuduinaiusou
LUAURWALAIIA NIRRT Tanudiumu 0.5-100 MQ Sanuiananlidiudosas 2

1.1.3 silafduaamn(cermet film type) msfumudludmnanveins Tavzuazsiiia
Wusouunuauau ianudumugaga liiiu 10 MQ fiawranwaa hinudesas 2

1.1.4 yiavaaia(wire wound type) 1¥aiaTany fed1dru agail Tasu adauuaniiiv

11
. . as r = o =
(manganin wire) Wuuuunanszdias niedwusdicement) udaudionstay Wiowaadin Auen

= ] L di r P
yoiaamvziludiimuaausunu Falinae 1-150 kQliartuddviaa liinuiesas 5
a = o r . . o o c;- r =l o o
1.2 fdumurialSua 1d (variable resistor) duddumunldmsdunmusu@oiduda
] a a v o P = ' i o o Y M E ' oo
AMumurtiaginai udduiuasangansowasuaiangiiunn 1d Taemsdsudisiionse lua1s Yuegnu
F T
anpazuazzUinuazansuzvs s umugdmunuafiatilivinlunsauaulSuanszue T 1d
: @ 1 ' a o 4 = .
thgresnniesnuanudenis MediuruaindniuguaiuEivenasemyuvisi(centrifuge)
A a a o 4 ' o 4 o A A o
wiolinay aandvaugiginiveanasallih andus Taem ludadumuuuutilienuan anusunu
' ] v g A | R ' & AN Y o q ¥ g/ ' A o
53131 2 ndsagauuenatadi diuni 3 eegasinasezmaoun 1o v ldanudiunusznineniing
91 2 suninalaeu 1y uneaoliznineaun SnaunnumamnzanlunmslFauGgln 2.1)
@ = ¥ - = @ ~q o o o g s
1.3 dmdumuriadeana Idtapped resistor) dudumunldin ldihhasganielud
Aumulivaaaduniti@ini Tasy) Wuegiauwnueslin naueniussnulutaziv lanzsesonin
A g oy - P @ @ ¥
Meuennaty q 99 e Inaunsnfendormanua i ldaudonts
' ' r o o w ' s
2. mseamanuduniy manusunuenivusiluduaws 2Q (mineds 2 Tevu,ohm)
a o - <
10 kQ (vnaie 10 AlaTeviu, kilo ohm), 5 MQ (wuneis 5 wnng Teviy, mega ohm w3aonaven
' o w A ~ A ES o P rey
A niusia® 4 uou geraei 2.1) Teauouf 1 szFuivanuoudiedaearsauladu
] @ W = = & w w A w A 0w e o w
wilvasdanun woui 1 uazuoui 2 ssdluadiavdin 1 uazdah 2enuddy uouimuazsiludinm
- o ' =y o r ' P oy s =] 1 ~A 8 ’é‘ 1
uoud 4 suiluaanuianais dreduru Muoudaddunuyidaniuewilu Fues Fd Fhmanosd
@
o w ' @ w A P o = Py
NoIUEIALLEAI Adumud tifia ity 20 x 10 = 200 Teviu Tagunu@noueasiifdanain +
row a cﬂ,ﬂg{ r ] ’ 3 s
5% vnsanunasumuAaiimanusunuegsznan 190 (95%) Teviuie 210 (105%)Tovu
b o = o = o ] ' = 3 w — @ Ad A
Fammumuriianivounazyilaldyorfvuamanuranaiasanu@ed 2.1) ddumuiioed
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w < o o @ w o
3. maldau madonldmamumuuenanizg Toiuuds Suiludosgdesmunszue Tl dad |
5 . - ' w - ' = o 0w
watt) g ldnn nszue lbihi lnadhuddunuiimbodlulewnls (ampere, A) snihidieaos
r =) r o o ~ r ar a =
guaausung Inthadulowu (ochm, Q) wszdifinszue T Trarudsumunniuezda
W A o Yoo G W A ooq o 9 = & w W =
anuFoudunnazi Idamumu i WiehIdawesanudunudalil Tagaa lddunuitinee
Tnajninelionsmua Iihganm

~ sl r @ A a r IS
13190 2.1 Llﬁﬂﬂ?'ﬁﬂ'lﬁEl'IuﬁWﬁﬁﬂlﬂﬂﬁ?ﬁ'mﬂ'lucluﬂuﬂEJT’GWELI

@ w1 Ui 2 o 3 o 4 w4
(Fuavs (ﬁammﬁaﬁ' (An) (anudanae | (AMRanae
L) 2) BAAIT1O1) wilaHdw)
i 0 0 1 20 % 0%
hena 1 1 10 1% 1%
LA 2 2 100 294 2 9%
du 3 3 11000 3% -
M4 4 4 10,000 - -
8 5 5 100,000 0.5 % 0.5 %
it 6 G 1,000,000 6 % 1.25 %
N 7 7 10,000,000 12.5% 0.1%
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V17 9 9 0.1 10 % -
N4 . - 0.1 5% 5%
4 - - 0.01 10% 10 %
Tifid . - - 20% -
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1. silnvasdunuilszy (type of capacitor) diigesniluvatovia ﬁdﬁ(gﬂﬁ 2.2)

1.1 fudusyyrilanszaty (paper capiciter) ﬁﬁﬁ‘l‘ﬁdﬁﬂQLLN'uﬁ‘IﬂWﬂﬂizﬂWBﬂ%gﬁﬁM’N@ﬂﬁ
(aluminum foil ) assnansdluwruauiusindasnszaiindou lu(waxed paper)iududu
NIINTEUON Tﬂaclﬁ’ﬂmﬂﬁqﬂwmﬁ'ﬂﬁmLLpJuwaimq%uuﬂﬂqmmmdm—m cﬁdﬁ'ﬂﬁmﬁqawmaﬁn AN
1’;“Mﬁwﬁﬂ%ﬁwdlﬁ’uuﬁmﬁuﬂimﬂﬂElﬁfh*mwm;%qmi 300 pF na 4 uFéﬁLﬁuﬂiz@wﬁﬂﬁmmmﬂumm
aading ldns 600 Taad

1.2 fafun)syquialin aiéa capacitor) sufszriaiiv 1 fusin lunduuiunuum
seaunu Tangd il muesawyonvenduday wie ldsiadadioduddumuus lidestionldlu
Hapiu ﬁmﬁuﬂizwﬁﬂﬁﬁﬁhmmﬁaa Tazagluae 1-500pF(picro farad) uagenunsanuanusig

dnd ldgana 7,500 Taad
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r g r o
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Taensa
NSTTANE (Electrical plug)

ﬂf%ﬂ“lwﬁwﬁmmgmmiﬁmﬁaméﬁﬁmmmﬁa ground terminal, hot terminal uag
common terminal Tag hot terminal dluanedingsua Tl “lwag?m%"mﬁa 91 common
terminaldlutmeiinssue T lvasenviniaietiiondu dunasiuiia lhith dau ground terminal
Lﬂumdﬁclﬁ’mmm“lwﬁwﬁmﬂ%r'qmmd%mgfﬁqm%qﬁaiwaaqﬁﬁuﬁu

1. wilavealanluifh Uén ldiheraumisean 14y 2 nuvde Yandadieds terminal #a
awfidnuazduzguish i dauddnsad terminal %ﬁﬁm:ﬁﬁ'ﬂymzLﬂusgﬁdiawxﬁuﬂaﬂmw(gﬂﬁ 2.3) log

17 9 lmeliihadazsedu.common terminal gyuasduasszsenu hot terminaluazena®iian

"o . ' 4 = 4 = e 4 % =)
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519 2.3 Tassadsveslan ldihdaduuu2 vazuuu3 an
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2. M5l diesnmlanldihdmnnfinulufpiuinduldn#dimmzcommon
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terminal uaz hot terminal duluarsaoavduimdnes Taoldaranewesnioma ldihuinalug

wolinszua i TnaszandefudiuiidluTanzuosdundodlo udrdorawdnd 1aniiadunm
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»>auru (Insulator)

suudlumsiitaudddnaseucvalent electron) winn 4 FafiameniRoondnszua i
Tarhusaiued ldmnde i ldag Wewnauiddnarounaaesnnnozaey Idnn a1ss1a 4 fianw
Fhusuniuandraiu Taofondgaaime FusidradaTanldiidanmi Wi dielectric constant)

@ dd ' o
widu T wodenne g B nsgewmns il o Tum wag 1hosaa Gananh dduilu 1.0006 |

r
= @y

2.5-35,2.5-8, 3.5, 5-10, 5-6 uaz 81 awdwusnivaislanlaanui ldhaann wdlinmei

Tumsdlunurudosas auaudadimhidesdunsena TWideses vazldlosdusuas ol
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— @ S 1
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American Wire Grade (AWG)
waf Fusrgudnan TGRRIH wes idenqudnats | wewnls
W) {(33.)
12 2.05 8.70 ) 0.644 0.85
14 1.63 5.40 23 0.573 0.75
15 1.45 430 24 0.511 0.54
16 1.29 3.40 25 0.455 0.43
17 1.15 570 26 0.405 0.34
18 1.02 210 27 0.361 0.27
19 0.912 1.70 28 0.321 0.21
20 0'813 130 29 0.286 0.19
21 0.723 1.10 30 1.255 0.13

»¥ha (Fuse)
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1.2 Aot rowen (physical fase) Radedia Hozannrzun A TnomAeminrTranuiave
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D1 9

1. silavosmionlas I wdaulas ldihiinulunsedioldiond] 3 wilede
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{secondaty coil) uenmy

1,22 Autotranzformer wanwdgura qprimary coil) wnz vanaamrendl secondary
coil) v pluu A e eafi LAULE LR BT IR T IR MR W T TH T AT A T T
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»msneai (Semiconductor)
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