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(O RS

3211 : Power Electronics

wilanndan : 70 : Power electronics devices

oani 1 :
dolszdngansAominitdilluaindidolusudidnnsadndinds Aanunsaiinssuale 2 molaua
1: IGBT, SCR
2 : SCR, GTO
3 : GTO, MOSFET
4 : MOSFET, BIT

fmauiignsag : 4

v o
2@an 2 :
Aolsedusansaesniniladiiluaiaddirdelunusidansaindringds Mldouidanudliiu 10 kHz
1: IGBT, SCR
2 : SCR, GTO
3 : GTO, MOSFET
4 : MOSFET, BJT

fnauiignsag : 2

o 2
2an 3 :
dalszawsansfedninitdiflusiadidolususidnnsatindidorilvinnuigeriaalaun
1 : MOSFET, IGBT
2 : IGBT, SCR
3:SCR, GTO
4 : GTO, BIT

fnauiignsiae : 1

ofavi 4
dolszwsansfedninlunudidansatindirdoitdifiuaiadidorilvididogerianidunalnsaiziala
1 : MOSFET, IGBT
2 : IGBT, SCR
3:SCR, GTO
4 : GTO, BIT

fnauiignsas : 3

2afi 5 :
dalszawsansfedminitdiflusiadids Asansathnszualalaalisniusasnsdugraiminlinaaanamdsannaisiuasousnlaua
1 : MOSFET, IGBT
2 : IGBT, SCR
3:SCR, GTO
4 : GTO, BIT

dnautigneag : 3

2avi 6 :
aadnralariladiwundsaanaa Thyristors 1ilu Phase-Control Thyristors ffu Inverter-Grade Thyristors
1: AfenTEwa
2 : NABUTIAY
3 : 29nansaa9as (turn-off time)
4 : nsyudfia(Holding Current)

fnauiignsas : 3

oavi 7
dalaaduneidnmsvinlitaadasnaainnssua’laatiivgneag




: 1/1umﬂauﬁmmwmﬁadtﬁjﬁmmmma\nam?m‘s' .

: laudgyanaiadauiinfizinevasaadars lusasiasdarfiasuusediuinasa

: aanssuarikuasdarilvisininnszuafia(Holding Current)mmﬂunmmnnh turn-off time
: flauRanawadurniniantneuadiagdans luaasiladgdanslasuusidusnasa

: gAnnaa

uabhWwWN =

fnauiignead i3

2favi 8 :
dalananfiemnunaneiuainaanaysening vagwaniay du laddildativgnsiag
1: laddvimuaualanseud drunasdiiamILANAILILTIAY
2 adfiifianudlunsaindgonituasia
3 :afdviiddadideigeninuasine
4 : addfimuauelaussu SIUNaRWAAMILANGILNTILE

fmauiignsag : 3

2ai 9 : )
laTanufla Fast Recovery tmungAuaudssianiasali
1 : 9as3aonszuarisudunaiuluuinu
2 : unadnalWuuudagy (linear power supply)
3 wnavdnalWuuuainds (switching power supply)
4 : 9 ladsziuseaueng

fmauiignsiag : 3

aaii 10

GTO fnaautidsuluizain

T NARNTZURFY

T MAALIIAUFY

» nsvinbivaminnseuale’

: mMavinTnnszuale 2 ne

D WN B~

fnauiignsas : 3

|

dan 11 :

allnsallailisnunsailaudyaaniuaudalinaainnssus
1 : MOSFET
2 : IGBT
3:SCR
4:GTO

fnauiignsas : 3

ofavi 12

alnsallavinuusedulanamaide Bihasfizualugvsaidniau
1:SCR

2:BIT

3:GTO

4 : MOSFET

Anauiignsas : 4

oavi 13 :
IGBT fluailnsaifiitaseasasnadunininanalnsalfi§nnsafindsasatnoanissnausindu alnsaifidansafindsacatioiudaayls
1 : SCR-DIODE
2 : BJT-SCR
3 : MOSFET-SCR
4 : BJT-MOSFET

fnauiignsas : 4

oavi 14 :
aunsallafiafinsuldsundasusvsuanadanaavnai(dv/dtg 9)asvinliinassualeias




: SCR

1 IGBT

1 BIT

: MOSFET

D WN =

AnauNgneag £ 1

ofavi 15 :
BavaduanNansalumnuussdutaundugegn (Maximum reverse blocking voltage) anaunnludwivaasening IGBT, MOSFET uwag
GTO
1 : IGBT, MOSFET, GTO
: MOSFET, IGBT, GTO

2
3 : GTO, MOSFET, IGBT
4 : GTO, IGBT, MOSFET

Amautignsias : 4

oavl 16
Bavanduanudaindegoqa (Maximum switching frequency) annslvngesenine IGBT, MOSFET uag GTO
1: IGBT, MOSFET, GTO
2 : MOSFET, IGBT, GTO
3 : GTO, MOSFET, IGBT
4 : GTO, IGBT, MOSFET

Amautignsas : 4

dat 17
uiBsuisnusendng MOSFET way IGBT ﬁﬁmwmm;nL1/i'1f‘1”u‘lums1i'1nszl,l,asgasm (Maximum conduction current) uagnuussdutaunau
gudm (Maximum reverse blocking voltage) TuaaisiinassuaLvindug Au anugaiauas MOSFET aufauiiauduuas IGBT ag
1:anam
2 windu
3 : vaund
4:9n19 1 uay 2

fmauiignsiag @ 1

2aii 18 :

luussaalnsalfidnnsafindrideansAedninii body diode aglulaseasie daainsaididnansafindirdodla
: IGBT

: MOSFET

: GTO

: SCR

: hifidagn

b WN =

fnauiigneag : 2

|

2ian 19 :

WAsEFanszualusl Lﬁ'aﬁqmum‘lﬁtma’o:hu"LvLﬁwﬁehusoﬁuMwﬁn 220 Vrms anudwinAu 50Hz latanviladluieasazsasiaAusedu
breakdown voltage atinvsingaiidlidaaninATiast




: 110 Vpeak
: 220 Vpeak
: 311 Vpeak
: 540 Vpeak

DWN =

fmauiignsag : 3

|
2ian 20 :
BaeRAnANNE T urasalnsalansAvdnindalid ananudldeusigalldeanudldonugess
1 : thyristor , IGBT, BIT, MOSFET
2 : IGBT, BJT, MOSFET, Thyrister
3 : Thyrister, MOSFET, BIT, IGBT
4 : Thyrister, BJT, IGBT, MOSFET

fnauiignsas : 4

|
2an 21 :
uavaduusesuluratatnsalansAvaninalud anusedusrgalunusedugean
1 : SCR, BIT,IGBT, MOSFET
2 : Thyristor, GTO, MOSFET, IGBT
3 : MOSFET, IGBT, BIT, Thyristor
4 : IGBT, BJT, SCR, MOSFET

fnauiignsas : 3

aatl 22 :
2035IGBTudavlugl nszudlwihnlualureasinafidvinduvinls Wadmualiuseduduing Vi diewvindu 20 V anusunuvicaagiy
anafiavindgdu 20 Tand Tuaadaranusumuindu 10 Tand wudvarglWvihnaaliduwasfisuseduinidu 200 V

-

AWN =
N
>

fnauigneas : 1




oavi 23 :
9335 Tugl auunaeangiwvihdevindu 220 V iananuawindgu 50 Hz SCR Mildluvasazsiaviieusesu forward breakover voltage ating
AdasadAILIIAUNINATIATIRA TIRG

Vn
>

1110V
1220V
1311V
1540V

DWN =

fmauiignsag : 3

Aafl 24 :
alnsalSidnnsafindidoufialavii
1:BJT
2 : IGBT
3:SCR
4 : MOSFET

Py

Ay W gsn

fnauiignsag : 3

|
2an 25 :
alnsalddnnsafindidvufinlaidaaauidadulssdnauasanusumuiluwuy positive temperature coeffecient
1 : POWER DIODE
2 : TRANSISTOR
3:SCR
4 : POWER MOSFET

fnauiignsas : 4

sfavi 26 :
wasBavnszudlusl AusedulwihmaanTunasfidvinduvinls WadvualviuvnasanalWvihfiauseduivindgu 70.7 Vrms adnuéwindu 50
Hz Tuaadudisdrumudiawvindgu 10 Tanyd

VIJ
L i
€ -
ol R, Yo

:-31.8V
1 -63.6V
:31.8V
1636V

D WN =

fnauiignsiae @ 1

2 27

1. ansalvifi Switching Speed goignda ...... uaralnsaifimuausiausiduda.....

: MOSFET, IGBT
: Thyristor, IGBT
: MOSFET, BIT

: BJT, IGBT

DA WN =




fnauiignsiae : 1

ofavi 28 :
alnsaldildnnsafindirdenidndamdeulwigerigadaainsaluiiala ......
2Afiala

1 : MOSFET,-IGBT
2 : Thyristor, IGBT
3 : MOSEET, BJT
4 : Thyristor, BJT

uaralnsaifidansafindidoimuausianssusdannsal

fnauiignsas : 4

2an 29 :
alnsaliAfinAnmdeulwihdigada ... uaralnsaliimuausianseusda.....
1 : MOSFET, IGBT
2 : Thyristor, IGBT
3 : MOSFET, BJT
4 : BT, IGBT
5 : Thyristor, BJT

fnauiignsas : 3

afavi 30 :
alnsalifianlaianuddviall (50HZ) Aa ...... uaralasaiieasmuausinnugeannlunisasioda.....
1 : MOSFET, IGBT
2 : Thyristor, IGBT
3 : Thyristor, BJT
4 : BT, IGBT

fnauiignsas : 3

ofavi 31 :
alnsalifanuuinzaudviunsideuianudaiadlaiiu 20kHz uassasfiuTvaaiddanseusge 9 Aa
1 : MOSFET
2 : Thyristor
3:BIT
4 : Thyristor, BJT

AnauNgnead : 3

aati 32 :
IGBT eiaunan
1 : Gate Turn-off Thyristor
2 : Static Induction Transistor
3 : Insulated - Gate Bipolar Transistor
4 : Silicon - Control Rectifier

Amautignsiag : 3

oavi 33 :
daladadeydnwaiuas MOSFET




4.
5:
=

fnauiignsag : 2

2aii 34 ;

avuandimnuuanevuay GTO fu SCR
1: GTO inszudladasnidn1ane SCR innssudlanivéien
2 : GTO ansavinlviugainnssuasaanszua gate tiluay

3 : SCR ianu'hlunsainadganiin GTO
4 : SCR unszudladaIvidn19ne GTO UnnszudlanioLGen

Anauiignsag : 2

2iadi 35

SCR ua4 IR-S30EF fian dv/dt = 1000 V/us sruagsialaiorua dv/dt Tureasiian 1350 V /us uauedish SCR azfinanseviuatinglsting
: SCR wldsuaatugann OFF iilu ON 1etae'lisasideuanat Trigger

: saaaanalu SCR agtAnAnusauunn

: SCR haiigunsa ON e

: SCR waauaauzann ON ilu OFF

DA WN =

fnauignsas : 1

2iadi 36 :
SCR was IR-S30EF fian di/dt = 800 A/us sruagsialaioruen di/dt Tureasian 1050 A Jus aaieiida SCR asfinansenuating'lsineg
1 : SCR &unsa ON lelaalisiavfideyaunan Trigger
2 : saaaanalu SCR agtAinmnusauunn
3 : SCR "highunsa ON e
4 : SCR waauaauyann ON ilu OFF

fnauiignsas : 2

ofavi 37
alnsaididnnsafindirdenfialasalldauisavinourianudgenavige
1:SCR
2 : IGBT
3 : MOSFET
4 :BIT

AnauNgnead : 3

2favi 38 :
aunsalluzialafunsuanivasamuauduiasidiaanannduladatobiaua

1 : Isolated Transformer




2 : Differential Amp.
3 : Opto Transistor
4 : Opto Diode

fmauiignsiag : 1

aaii 39 :

v o o v P o o o a v,
dninlasuaa winssudlansailanssuanriudiuiiudale
: Latchihg Current
: Holding Current
: Peak Forward Gate Current
: Conducting Current

D WN B~

fnauiignsiae : 1

afavi 40 :

M5t SCR wgminnszuavinldaen'ls
1 : vinlWinszuaiiluasinu SCR fidnannninnszua Holding current
2 : 12f9as commutation
3 vinlvinszuanluariiu SCR fidunnninnseua Latching current
4 : 12933 snubber

fnauiignsag : 2

aail 41 :
angivasiiruaIn atuglnsealeasidaasls fdsylamiaenels
+100V

LOAD | 196 (2

: #2295 Darlington f1iiudnsINsuENBUTIFUFI

o

: 422935 Push Pull 13ANSERs 1 ANTULNELIIA U
A
a

: 421935 Darlington f13iindnsansuenanssud §09
P AWy A o
: %22935 Push Pull 13tANSas A5 ULNENTEURFI

DWN B~

fnauiignsiag : 3

2atl 42 : )
ANNWATNAMUAUT WMAIATEL TnarIunsudsieas Q2 fiAwvin'ls uazaisfiaunai WATT

+100V

LOAD | 1962

A=10

A=100

7 j'lcg

010

: 10A ,100W
: 50A,500W
: 50A ,100W
: 10A,500W

DWN B~

fmauiignsag : 3

aaii 43 ; 5
alnsaldindrindelasialud Wngauiazninanldanuianuigenin 10kHz




: Transistor
. IGBT

: Mosfet

: Thyristor

AWN =

AnauNgneag £ 4

oavi 44 :
1aTanuiialasaliil finsgedaifiasannnisinnssuaegn

—

: Power diode

2 : Schottky diode

3 : Zener diode

4 : Fast recovery diode

Amautignsiag : 2

oavi 45
Darlington power transistor fiaauanaigteuluaiule
1 : ddasarseenanssuage
2 : 18051N5ULNLUTIAURY
3 : nyatinszualasIngn
4 : nuwsaaulagnIn

fmauiignsiag : 1

2atl 46 : .
alnsalaindenfialadidadidosan
Dlssseas

1 BJT

: MOSFET

: IGBT

DWN -~

fnauiignsag : 3

" 47:
adnsala@in o lrumuaNMTUNNTELRFILLTIAY
1:BJT
2 :lssseas
3 : MOSFET
4 : lasuan

fnauignsag : 3

ofavi 48 :

allnsalainafdnla Watnssusaziusedunnasausininalnsaigiaug
1 : MOSFET
2 : IGBT
3:SIT
4 BIT

fnauiignsas : 4

afavi 49 :
anunaneuasnsidatuiuas idualnsaldindoizdu BIT iNaingussavddala

1 : Wlaaamdvnugadaannnsainads
2 1 nANREINISLAALLTNANIUATINIEAY

dvoa oy s o
e S i 2 Ll Anmedns it
3: vt dt 1
4 : gannaa

fnauiignsas : 4

2ia7i 50 : .
AsdAnnsvingunadlataa Tuav recovery time tiaas'ls




Dalasindulatanafialuu

: ay'ldyIn Storage charge Tudilalandidvinls
s aglatdanldlvilnangauduaug

: gAnnNa

D WN =

Anaungneag £ 4

2favi 51 :
alnsalaiadosla Wataszuauaiazninnszuade wavasngminnssusle sasfreaslunisaauiien
1 : MOSFET
2 : SCR
3 : IGBT
4 :BIT

Anautignsiag : 2

2favi 52 :

dvinmananiiuansanuduRubsszninsusaduCollector-Emitter A nszua Base wavainsalfidnnsading BIT douanelugyl Tuareas
aldansafindrideerui bianusainunldeuaas BlTatgluzela

VOE !

A WN =
= WN =

wae 3

Anauiignsag : 2

ofavi 53 :
1aTanlszaniuuriliusedunnasanlugnnuinnszuasigaialdonuiidadadu
1 : Standard diode
2 : Fast-recovery diode
3 : Ultra-fast diode
4 : Schottky diode

fnauiignsas : 4

ofavi 54 :
1aTaniszian Silicon Carbide dafluuuy Schottky asfinudnwarauiialutala
1 : 4 Reverse recovery time f1un
2 : i Storage charge ua#
3 : ArdvougaLReasiunn
4 : gannaa

fnauiignsas : 4

2favi 55
Tun1s Turn-on 1vidy Mosfet fiaan1u Mosfet Minnseua 100iTAsWNAR way Duty Cycle aadni5vinaiu 50% averunaianuduasnisidenu
ua9 Mosfet

1:50 KHz

2 :100 kHz
3:150 kHZ
4 : hifidagn

Anaungnead : 1




2favi 56 :
Widnsardualnsalfidansafindideauarduanuildouananiag dvunnfarduluadnels
1 : BJT, IGBT, Thyristor, Mosfet
2 : BJT, Thyristor, Mosfet, IGBT
3 : Thyristor, BJT,;.IGBT, Mosfet
4 : Thyristor, IGBT, BJT, Mosfet

fnauiignead’: 3

aiaii 57 : )
alnsalnfialasallifidausedunasnszuagonian
1 : Transistor
2 : IGBT
3 : MOSFET
4 : Thyristor

fnauiignsas : 4

|
2ia 58 :
alnsaldiadeniialaanansaldnulaianudlunisaiadqgean
1:IGBT
2 . MOSFET
3:BIT
4 : Thyristor

fnauiignsas : 2

Wi 59:
alnsal@intivrfialadddafiidogodn
1:IGBT
2 : MOSFET
3:BIT
4 : Thyristor

fnauiignsas : 4

afavi 60 :
alnsalfidnnsafindrirderimuaunisvinausanssuadaailnsaifidansaindidouiiale
1:IGBT
2 : MOSFET
3:BIT
4 : MCT

fnautignsas : 3

" 61:
aunsaladintivufialainismiuaun1svino I uaAILLIIGY
1:IGBT
2 : Thyristor
3:BJT
4:GTO

fnauignsas : 1

2 621 .
aogulAisavnsuavalnsalainde Aa
1 : Vce fiangoaazinnssud
2 : finszuauanaghiinssud
3 anuddIndoge
4 : fizhenaldsugaiusunu

AnauNgnead : 3

2iadi 63 :



Waulalavivin v SCR neatinnszus

1: VAK fafluinin )
2 : nszudualuavagninAinssualdaany
3 : aszuALaTuadaaNINAINTELELANTY
4 : nszuaineiugug

fnauiigneags 2

WA 64: .
alnsaldiadvuiinlandaiiluilszian snubberless
1:IGBT
2 : MOSFET
3:BJT
4 : Thyristor

fnauiignsas : 1

2favi 65 :
alnsaifidnnsafindrirderifheassuyalsznavdansudsinasaacd Aaalnsdbidnnsadindidoniiala
1:IGBT
2 : MOSFET
3:BJT
4 : Thyristor

fnauiignsas : 4

2 66 .
adnsalansAvaninufialanbisgusamuaule
1:IGBT
2 : Diode
3:BJT
4 : Thyristor

AnauNgn6aY @ 2

2 67 . ) )
alnsaia@intivuiialananunsallanunssualaio 2 Midng
1 : MOSFET
2 : Diode
3:BJT
4 : Thyristor

Anautignsias : 4

2avi 68 :
allnsalainddindelasa’lli Bivusauiaziunldouisasnunssuagouazusodunnasauunnnii 1000 Thas
1 : Transistor
2 : IGBT
3 : Mosfet
4 : Thyristor

Amautignsiag : 3

v o
2an 69 :
alnsalaindidolasalui tanzauitazininlaluasulasiuiasedindausodusi nszuage
1 : Transistor
2 : IGBT
3 : Mosfet
4 : Thyristor

fmauiignsag : 3

aafd 70 :
o . ¥ a e P P < o o 4 o > o o s v,
Tuasin Transistor Tavuflugindlureasdidnnsafindiady Wanlanmunzaunge lumsiuinnuddinasiatale




. Blg=1Ic
. Pz =1
. Plz =1
Pl I

AW N =

Anautignaas’: 2

oavi 71
Transistor snilvuasinnssuafiusodunnasan Vee(sat) = 2 V uazfinszudluariiudiiu 4 A asdnmnannaiavnugyiaiiiadu
1:2W
2:4W
3:6W
4:8W

fnauiigneag : 4

2Aafl 72 :
unstinin MOSFET Tivinnuiianudganaaaauifuasisasimindalasdyiian
1 : @1 Output impedance asﬁaaﬁﬁhﬁw
2 : @ Input impedance agsiaafiaein
3 : @1 Voltage gain agsavfiAanuin
4 : @1 Current gain agsiagiiAtanlnanils

fmauiignsiag @ 1

2 73

waldauagnsiunssudiuauas Transistor MidaanaAnlldaasls
: Transistor 1nasyualansAull

: Transistor ngainssualean )

: Transistor in1sgautdatiiadannnistiinsyuaFIdU

T Heanna

DWN B~

Anauiignsag : 2

wan74: 5
61 Capacitor M12Tu2933 Snubber fidunatAaullagvinllAnaslstiu

va &

1: ilasAuusedunazaszuabilviAuiuriuas SOA lefidu
2 : nMsgaRaannnsaindusarasIuadigas Snubber asgodiu
3 anusauiiiAntuidindazanas

4 : gAnnaa

fnauiignsas : 4

ofavi 75 :
alnsaldildnansafindrirden ianunsamuaulivivgainnssuasadyanamuauuasdialnsaldidnnsaiidias Aaainsaldidnnsadindiae
Aiala

: Transistor
: Thyristor
: Mosfet

: IGBT

DA WN =

Anauiignsag : 2

23 76 : )
1aTanutialacaldil lddnsuasausIdua198
1 : Power diode
2 : Schottky diode
3 : Zener diode
4 : Fast recovery diode

fnauiignsas : 3




2iafi 77 : .
IGBT finausutifiteusula Mnilanin MOSFET
1: mwﬁ‘tumsvhmua;am’w
2 : H80NTULNLUSIAURY
3 : naainszu 6t
4 NARUTIAULRZATEURFINI

Anauiignsias : 4

oavi 78 :
alnsalufinlasalilid deauiaseasaafiauilalansandun1efuidniouadnssuananiaua
1 : Power Transistor
2 : IGBT
3 : Power MOSFET
4 : Thyristor

fnauiigneas : 3

2dan 79 :
daladadnrasiuansrelunistiuglnsainnudanasidofunasiaiadoidaiau

: udanasgndusmausedulwigrunadgiagnduslianssua

: nudanasgndusanszud W& unasgilagndusiausau .

s v uddinasgatusiaussauinihgenin srunasinagadudauseaulniainia
: nNudanasgndusansELasInINSIUNadNagATUAIANTILAFINT

: hifiziagn

UuabhWwWN =

AnauNgneag : 2

2ian 80 :

alnsalfidnnsafndidevhimnudanaimarafiundahududaviddanamanugedu wasvinnuiuaindido'ls dadala
: Darlington

: Anti-saturation

: Push-Pull

: Complementary

: hifizdiagn

uabhwWN =

Amautignsias : 1

ofavi 81 :

dalaagunaTaseasvuaginidnas lia p way n AadnsNuaNinYdle p uay n auaIGY
: npnn

- Pnpp

: pnpn

: pnpnp

: hifiziagn

PR WN =

fmauiignsag : 3

v o
2ian 82 :

o ’~ s o o o o
agvinlilniamasnaidoinnssuanaminnssudlelag
: vi'l’LﬁLL'soﬁu”L‘v\Iﬂmnﬂ's‘auimamﬂu"lmlau ;
s vinlvinssuaneuindsinasiaaniinszua1dany
s vinlinszuansulnssinasunnInsTuR1aamg
T Heanna

DWN B~

fnauiigneag : 2

2iafl 83 :
GTO umneinaiu SCR Tunduasnisunluldadnels
1 dhnssudea eyl N3nULAG
2 : vaainszualasieduaa snune
3@ f{hneviue 3 17
4 : annadavilaudgyananaaaianviinsasnishiilinnssus

fnauiignsas : 2




2iavi 84 :

Aalai IGBT finauauiifndaadedu BIT
1 : Tafusvsulunisdn
2 : mdvugandaenlugnnginnssus
3 : duneduduaudiienge
4 : LifinstusAaaiialenidag

dnauvignea : 2

favi 85 :
IGBT finausdutiingunaiusznitvalnsailadualnsaile
1: BJT fiu SCR
2 : SCR Au GTC
3 : MOSFET Au BJT
4 : Diode fiu GTO

fnauiignsas : 3

favi 86 :
dalauvuanfdnearnisvinonuuas SCR laatrvgnsiag
1 : SCR agngminszuaifailaudeyanaian gate
2 : anudnsaiadgegauay SCR 61n3n anudnssindgugauasMOSFET

3 : SCR hisnunsagelifiidanssuaganin IGBT e
4 : SCR snsalinnssudle 2 idng

AnauNgnead @ 2

ofavi 87 :
daladneaduRAnnAsnunsuagOgauad BT, MOSFET way IGBT fimnunsassvladanunnldvasiagnsias
1 : BJT, IGBT, MOSFET
2 : MOSFET, IGBT, BIT
3 : IGBT, MOSFET, BIT
4 : IGBT, BJT, MOSFET

Amautignsias : 1

2favi 88 :
daladmeaduRdnanuinssindgogaiianuisaasnolsuas BIT, MOSFET uag IGBT annunn'ldviasiagnsias
1 : BJT, IGBT, MOSFET
2 : MOSFET, IGBT, BIT
3 : IGBT, MOSFET, BIT
4 : IGBT, BJT, MOSFET

fnauiignsag : 2

v o
2ian 89 :
Switching devices Tifiaulailu switching power supply #aainsalfidnnsafindrindoluzala

1 : Thyristor uag Transistor
2 : Gate turn off Thyristor way Insulated Gate Turn off Transistor

3 : Mosfet wag Transistor
4 : Mos Control Thyristor wagMosfet

fmauignsag : 3

aaii 90 :
aalalailavinfiuas 2935 Snubber
1 : am switching loss
2 : aa voltage spike
3 : an Electro Magnetic Interference (EMI)
4 : am Acoustic Noise

fnauiignsas : 4




2iavi 91 :

SCR anusatdasuganuzaia Liiaszua u dinssud laan1e'ls Walsaalvan ine Lifinsaiuau
1 : ilauuseduseniiedh Anode Au Cathode Tvinnnitusesiu Breakdown
2 : flaunseduseningda Anode fu Cathode Twiunnndtusedu Breakover

3 : flauusedusznined Anode Au Cathode tvfiaiilu au _
4 : muaulvdasnsilaaundasuasuseduaaial 58131927 Anode fu Cathode TvifiansinnIinfide

Anauiignsad : 2

i 92: .

dalasaliigasas WaalnsaldiandArde 1ilu SCR
1 : nszud Latching siasfianguninnszua Holding
2 : aszud Holding siavfiAnguninnsyua Latching
3 : nszud Gate siaviidngeniinssua Latching
4 : nsvud Gate siavfiAnganinnszua Holding

fnauignsas : 1

ofavi 93 :
UJT (Unijunction Transistor) finauguiifivian fAa
1 : aenadygnaniuidodu’lss
2 : fimusumuasiiaaand unIsyingu
3: ﬁﬁnﬂmzmmeﬁumutﬂu au Wakuinssus )
4 : dianszuaual azlvuganisvinulalaansindyanaaiuau aan winidu

AnauNgn6ad : 3

2avi 94 :
damnusa’lidfitalagnsaciige Walvnnadaeasiidevitnululueaingd
1: Adogeude azanadu asindeoaiug s
2 : AMdegade azunndu Wagiaddraaud gedu )
3 : Adegaide azundu WaluaafiAianudiunmu gedu
4 : MmavgLiy azanatiu Wagind vinnsinassuaANaLARRALIAN

Amautignsiag : 2

2iai 95 : .
dadiuay Power MOSFET viwiilanin IGBT da
1: ﬁLLsor;Tulmmehumu"luwmzﬁﬂwnsmasﬁndw
2 : viuneudgelatinin
3 Vit unusdugelafinan
4 : fimseuaunsvinouleadanin

fmauiigneag : 2

v o
2ian 96 :
unrsilasdulily dasnsldnusdlasuasusidusana MiAadusenineda Anode uae Cathode a9 SCR gatAu'ly viv'ldiae
1 : sia7935 L aynsudu SCR
2 : @a2935 R-C Snubber aunsufu SCR
3 : @a2935 R-C-D Snubber auudu SCR
4 : 622935 R-C aunufur9as Gate-Cathode uag SCR

fmauiignsiag : 3

o o
2ian 97 :
ansaladnddrinds DIAC fieanin'lliseaslalurnsivineuniiila
1 : Rectifier
2 : Oscillator
3 : Snubber
4 : Freewheeling

fnauiignsas : 2




2favi 98 :

29335CR saagAuinanaunsu RLC uasd trigger pulse duugavlugil wiadiualv anuediumufidwvingu 1 ohm dudaweasiidnvingu 1
H u,avmﬂ'vﬁmmasnmmwnu 1 F unavdawvhnszudase( V) deusesuvindu 200 Volt uia SCR 1e¥udeueunen trigger pulse ant
1vin 13 SCR B nssud WA AaIiSCR aduanugatnszuadanvinduvin'ls

&

s1haas SCR anuanlvasoynsy RLC

Trigger pulze H H
2

1

e

Jlaiu Trigger pulse wazqUadunizuafiluadu SCR

: 3.6 sec
1 3.14 sec
1 1sec

: 0.5 sec

D WN =

Anauvignsia : 1

2avi 99 :

2933 SCR daatduTuanaunsu RLC uaz SCR 165 trigger pulse duudavlugal wiadmualvl anusumuvindu 1 ohm dudainasiien
widu 1 H ua”mmcﬁmmasumtmﬁn 1F memu"lw%hnivuam\a(V)umLLimuLmnu 200 Volt uia SCR 1nszuatiiasann'ledu trigger
pulse anvints siaarnfwdia SCR aduiugainnszua Anhdainasasiusofunnasanilszanad Volt

&

a3 SCR mu@u‘[ﬁa@auﬁm RLC

Trigger pulee H H
2

1

o

ARy Trigger pulse wazpUadunszuafilvadu SCR

: 400 Volt
: 200 Volt
: 0 Volt

: -200 Volt

D WN =

Amautignsias : 1

afafl 100 :
2933 SCR daatduTuanaunsu RLC uaz SCR 163 trigger pulse duudasluzil wiadmualv anusumuvindu 1 ohm dudaiaasiien
windu 1 H wagaihgdaeasfiavindy 1 F wuavanalWihnszuaas(V)fiausedurvindy 200 Volt wfla SCR innseuatfiasannlesu trigger



pulse ynvinile saanntdfuiia SCR nduuvigatnnssud SCRazfiussduanasanlsznai Volt

51ha35 SCR anuaulvasoynsy RLC

Trigger pulse H i ] i H H
: 2

1

I o 1\_ |

qlaiu Trigger pulse wazqUadunizuafiluadu SCR

: 400 Volt

: 200 Volt

: 0 Volt

1 - 200 Volt

DWN

Anauiignsas : 4

2iafi 101 :
29335 SCR daatduTuanaunsu RLC uaz SCR 165y trigger pulse duugaslugl iadmuall anusiumulvindy 1 ohm dudainasiien
wirdu 1 H uasaihdaasiidvindy 1 F unasanaiwihnszuaase(V)iduseduivindu 200 Volt wiia SCR ihassusiiiavainlesu trigger

pulse aniiuile Miatdia SCR Bwinnszuausodunnasandudonasiavindud Volt

s1haas SCR anuaunlvasoynsy RLC

Trigger pulse H i ) i i H
; 2

1

s 7 '#\_ |

Jlaiu Trigger pulse wazqUadunizuafiluadu SCR

: 400 Volt

: 200 Volt

: 0 Volt

1 - 200 Volt

D WN =

Anautignsiag : 2

2 102 :




1935 SCR muanTranaNusiuvudongaslugl sudainasiisaatiueas salitiaimiriagls

SW L

R Load

: L*ﬁ:aﬂaaﬁua”mswmstﬂé‘iuuuﬂmwaom;umfaLamﬁ"l,uamu SCR "LitvitAunidauay SCR
: WiailasAuusedu surge wnanluvasiasvinlviAaauiawasa SCR

s adnmsedunssuanlualurvasliiiFaen

: ialwleien ripple factor 6N

DWN =

fnauigneas : 1

2favi 103 :
alnsalfidnnsafindaindirdouuuls Adalainiuginsaiuuy Voltage-controlled
1:BJT
2 : IGBT
3:SCR
4 : TRIAC

Amautignsiag : 2

2favi 104 :
Tunsanamalszaszaniulalan(Qrr) windimaslutalafinudniulunisdruin
1: a”m"]Q'lsl,ﬂﬁﬂuu,ﬂmnizuaﬁ"lviamu“lmiam(di/dt)
2 : nailududizadlelaa(trr)
3 : nszuddaundugegavavintaa(lrr)
4 : gannaa

Anautignsias : 4

L o
2ian 105 :
Tumsldvunsudsinas (BIT) tuaind a-1lla nsinaszualulvasdi@ansaiindriiade Tuuanisvinoulalideuls
1: cut-off
2 : active
3 : saturation
4 : gannaa

fmauiigneag : 2

22 1061
alnsalainddvlnardanisraniien
: GTO

: SCR

. IGBT

1 IGCT

1 BJT

P WN =

fnauiignsag : 2

af 107:

alnsal@indderale Gnsduinsausediu
1:IGCT , MOSFET
2 : SCR, MOSFET
3:IGBT, GTO




4 : IGBT, BIT
5:SCR, GTO

fnauiignsag : 1

afavi 108 :

alnsalainaddelasinfiudasi Baker's clamp
1:GTO
2 : SCR
3 : IGBT
4 BIT

fnauiignsas : 4

2t 109 :
daunnavatraiulatnsening IGBT Au MOSFET Aaziala
1 : dauananeauaNd
2 : Aaunna1vuavavIan turn-off
3 : dauenavsuiavgeaLia
4 : gAnnaa

Anauiignsas : 4

2iaf 110 : o
msnadnsalgindvinunanuigedinaliitinayls
: MsFeuLRaAIRI9IuINA

R e I GHEN

T WSIAUEAUNRUAIRY

: gAnnaa

DA WN =

fnauiignsas : 1

al 111 :
msaeduanaanzuIu SCR lunsdidvaniu R-L msiluduanauuula
1 : Short pulse
2 : Long pulse
3 : Pulse train w3a chain pulse
4 : gannaa

fnauigneas : 3

2ad 112
5

aigiiseadeve M uTmAni 7, = 150°C nazganigiitied 7, = 25°C diauviuaudi

a

1!'17‘”’6;‘121!11‘.133‘] (thermal impedance) R_jc = 04" %—'aRcs =01 C%"F' naz

é.'h_q Flad)

R, =105 %, VIAIUIVINAIGUNNIVDIAIN (case)
1200
2:150
3:100
4:50

fnauiigneas : 3

ad 113 :
adnsallalilsatlunszna thyristor
1:SCR
2:RCT
3:GTO
4 : MOSFET

Anaungneag : 4




wadl 114 :

== 1 o = = o
910519 transfer characteristic 3211319 Vegtiaz [z 10N uaames uina C aiainy
Amauludela

¥

: Cut-off

: Active

: Saturation
: Amplifier

D WN =

fnauiigneas : 3

2 115 :

R 1 - & = d oo ar
100319 transfer characteristic 321113 Vg llaz 7 WM IUTHADS V5110 B A3
faauluaela

Veg!

: Cut-off

: Active

: Saturation
: Amplifier

DA WN =

fnauiignsas : 2

2 116 :




ningthwinlamauamae siluaanginnulugn1zoud) (saturation)iin s 18
Vegcary = 0.5V, Vg = 0.7V aziifnasgapdalusosdaguoctionmnisamila laegn

Anmualiz, = 1duaz 7, =1.54

RB TC‘U
IB
+ e

LJB I

1 43.2W
1 33.2W
1 23.2W
1 13.2wW

DWN =

fnauignsas : 3

2ia 117 :
anniwmmualiaandinizualunar o nazngaiingzua nai t, lundaslana a9

A28 duty cyele MMMV 1IN

A
P | —p
r)
'fl
1: f2
lr.1
f2 h
2:
I
o Lt
Iy
f,+ 1t
4 2 :

fnauiignsas : 3

2 118 :



@ e ar g = & . s ahy @ ar 4 , e 1 = o
aingdddgapalunsvninaing 7 iihildesadwemva 77 iludsgl annaeaing

Tuglie gunsoila

Ve
A
% "0
) =L e B r
—_— V;éR """""
1 <
Vin F 3
- V=0
>
1:SCR
2 :RCT
3:GTO
4 : BIT

fnauiignsias : 1

2an 119 : _
wiaulaslwihnudamilenhdalandnldgndes

1 RUBUU IR WNRINWLAA AT LAL AL EUNAIN Y
ARaLUaILaza RN ABININIEUEYILALRANEN
wibuiasuazdunisihdasmanszuariusiivangs

N

Y
anvInNua
a o a

fmauiignsiag @ 1

v o
aian 120 :
' = . e oo o a wa

WnULLWAN (Magnetic cores) MldvimdautlasmsfiomaniiGizula

1: fsseufmaninine
faranuidanandutinand
lifinsgayFoanmsliliwes (Fringing) lugasisenma
fiehanuihdenanduinangs

S wWN

Anaungneag : 4

dan 121 :
Usingnisaineil (Skin effect) fa
P A X va o o a &
1: deanudgsdiuriliifedaslwiadsundn
P S v PR ¥
2 : deaamudgeduildnszualwi lnasinaianhends
4 a4 X @ a = v &
31 Weanudgsduriliseuineefidaniouniu
4 : annnda
U 9

fnauiignsas : 2

2ad 122

- o . . P . P .
@Airringplimuebisruaioind e nudunmitiy 1000 Him wesldauwmy
WRATROITAY 100 T8 WA TSUSSEITIIETMIRYITAL ¢ em GRZFIRITUE T MR SR TI F

e -t . . - -
mitdy 307 H T awiasmadimienin

Q
-
Py
=

DWN
=
o
3
T




fnauiignsiae : 1

aal 123 :
Fasisemaluniudindngwiumisanuuuaaniisiifensedols
1 wlimadmufiazsuluunuudmaniasniwasowiszanlugasainiea
2 : gasinemarliedmiisaiianas
3 lwmeumiesiadeneed
4: gninia

Anautignsas : 4

2ad 124

. i - = S =
deladwry mrunduifiadre i sesnmfsrn ueninodailinandwia
= A_. = - oy - o 0 o

Arurmudaiwus burduediwe STy W) =17, sinfax )

»,

I‘dﬂ

N
S

=

Hll‘q 3

4.

fmauiignsag : 2

|
Aan 125 :
ngihvasasAnamAInTEuaRIaa T InasusIwdain (L) waswdsnuasaugeaaluan1iei BIT innssuavizionan tl
+¥
fnualw
V(.l,. =90v
L=200mH
R=20Q
T, =100ms
t, =10ms
A fl
-]
o T,
|
1: 10A usz 10J
2 : 5.5A uay 3.02J
3 4.5Au8z 2.02J
4 Aennia

dnautignsag : 3

wflav9ai : 71 : Magnetic material

2al 126 :
aeaaRusauwnunsasancavzl S1uu 50 sau Teasuud Nuauvitulududasuuazunuf relative permeability=1000 agvinlviua
aIaavnaNdaaNuuiieinlssinayinla

i =10cm

50 Turns -4\ A=1cm?
. =1000
My =4m=10""H/m




: 314 fiafigus
: 314 Wlasiaud
: 3.14 fiafidus
: 314 lesiau’
: 31.4 fiaddu3

UubhWwWN =

ﬂ’ma‘uﬁqnefao 3

Wait 127 :
winulasiladunualsiaanuuulvvinuianug 20 kHz Wiaaausedugillaniann 220 Vrms asmda 12 Vrms nssuafidasuaan
windu 10 Arms wnldwiandasdenanduunansedugdieni 220 Vrms anudgeniniaanuwuu'ly 10 win da 200 kHz assudsuaan

windu 10 Arms
1 : unumiauilaoazdudn o
2 : nszuavinuliwan(magnetizing current) agtfndiu
3: mmtﬁgﬂmmmmﬁnegmm(Bmax) ALROAY
4 : dnaun 1 uazAnaun 2

AnauNgnead : 3

2ai 128:

fwmileihuasneamauseduvinouianug 100 kHz 393dns97u 50 % sﬁaavvh‘mu,saGTu"Lv\Iﬂ'ms.,uaaﬁuﬂsaummﬁmu'nilusﬂﬂﬁu
Awmdny dnstudlnaserinu 5 Arms nssugnssiiantasunn winldmwmianindonanduwnasussdulvinssuaadyu aud 100 kHz g
silndudmdnnuasizuadvinivinszuasinudnniieningdianzasdlsznavisenauliadu 5 Arms

1 : unuzasdunimiinazsaunnndu . .

2 : wsesulwvhnszuaaduasandiuileninazgeniniialalulvasnaussau
3: mmm’uammmmé‘ngmm(Bmax) AAILAUILRAAY

4 : dnaun 1 wazAnaun 2

Anautignsia : 4

ofavl 129 :
wiaulasiaay lilldfulihassuasduualuanusudidnnsadnditdeasiinslidvdaulasdineasdansud Wadavdawlasinduy
LUAILTIAU LasHasawsdulnaseasaunianlasuarnszudlnasorirumiandaslunnzadhdd walvindandasvinouleaddsnd wsodu

uasnssuduaIniandasay

ageaeliffasdlsznavussduinasuazasdlsznaunssualnnge
s gavlifiavAdsynavussulwasuafiavailssnaunssusiwasele
: favAsznauuseaulvaseleudaaslufiasdlsznaunssudluase
: flanvavAlsznauusvsulnasnazavAlsznaunssuaIwas

DWN =

Amautignsiag : 2

2favi 130 :
unuaaalIagluuulaviinunWuaealiaiagsvmianlasvisgsvsunwitanaanunsunIuiaaign
1 wnuuuy EI
2 wAuwuy EE
3 wauwuuaau(POT)
4 whuanne

fmauiignsiag : 3

v o
2an 131 :
wnuniawlasuiinlailaifdautihanasafiumiauilasluleas fly-back
1: wnugda? EI
2 : wausden C
3 uaulnsaus
4 : wnusdedu(POT)

fnauiignsag : 3

aai 132
) . o, a o o 2 & P g oo Ay v &
adavarnd (Air gap) Tudiuileninnldlueasdildnnsaiing Ade T'13Ra
1 : winausnansatunsaindeligedu
2: {laanumsamm‘lummumml,uuu'ammnsvu,aaaﬂ
3: quLann'smw’mnummmmumm
4: 9o 2 uay 3




Anauiignsas : 4

sfavi 133
Janufalawanzauiazladiiuwnu (core) sasniaulaviadimiimindnsieassidnnsadndidoriianudaindegonii 1 kHz
1:Si-Fe
2 : Iron Powder
3 : Ferrite-MnZn
4 9AN9.2 uay 3

Fnauigneas : 4

il 134 :
Avualunuiiie ferrite § core cross-sectional area = 0.6 cm sqgr. uay Mean length per turn = 4 cm savnsTaunudenaNads )
wiflenihnfisgulfdell nssuagugn = 3.6 A, L = 70 uH uag Bmax = 0.25 T asmamusauzadigualiavisasfusaunnuy

1 16 sau
1 26 5au
1 29 sau
: 10 sau
1 9 5au

UubhWN=

fnauiignsas : 1

2aid 135 :
Faauiinanildvinviaudas i lussuntwih Adevialad vinewidaiud 50 Wdsnd luisauwimdnuiala
1 : Diamagnetic
2 : Paramagnetic
3 : Nonmagnetic
4 : Ferromagnetic
5:

fnauiignsas : 4

2ai 136 :
winlaluuildanuiigen iuluunavargiuuuaiatedodanldunumdnuuy (Was1syl ununsldunudndanaunialal
1: ﬁmmmuumume\fuusau,ajlmﬁﬂ (g9gm) unAnIn
2 : fisenugadasiulunauainin
3 : fimAganMn
4 : wnumdnfinuudousannnnii

fnauiignsag : 2

ofavi 137
wnuniawdasuazunuduniieninfasninnlalunuanuigediniunudidansafindidvazsaviunnuuiinle
1: unAuLUan
2 : unutwaslse
3 uAumsuay
4 : unuudu

AnauNgneag : 2

aati 138 :
daladiadingiadu Magnetic Flux
1 : Techro — Generator
2 : Opto — Counter
3 : Resolver
4 : Hall — Sensor

Anautignsas : 4

2 139 :
dalalildnarasnszudastufindluduiasinas
1 : e Pulsation Torque
2 : iim Copper - Loss &9
3 :Aim Iron - Loss &9




4 : \Aim Electromagnetic 'Noise g3

fmauignsag : 3

2t 140 : .
winlawnuwmdnluvasadadedofiauldununaslse
1: memﬂuma‘ipiaﬁmaiﬁdwnm‘1
2 : Tduluanudge'lafinin
3 vuanwsaulagenin ‘
4 : usdpugeyLRasnnINauaag

fnauiignsas : 2

2iaf 141 : . .
agdranaTIwIusau(N) vasfmituteninidiinualu

L=25 tH Hr=125 Jlo = 4TX1¢6" Hm

Ie = 3.02em Ac= 0.113 em’

111 say
1 21 sau
: 31 5au
141 say
: 51 say

UubhWN =

fnauiignsas : 2

oavi 142 :
datadudiamnudusnuwitdnuasgaynd
:1H/m

: 8.854*%10-12 H/m

1 4*3.14*10-7 H/m

1 3.02*¥1012H/m

: hifidalegn

UuabhWwWN =

AnauNgnead : 3

oavi 143 :
datadudiamnudusnuwitdnduinsuasgayana
1:1
2 : 8.854*10%e/(-12)
3 : 4%3.14%10%e/(-7)
4 : 3.02*10%e™(12)

Amautignsiae : 1

2adi 144 ‘
wnuafialailinsgandalunnulaage
1 : Laminated iron
2 : Powdered iron
3 : Air-core
4 : Ferrite

fmauiignsiag : 3

27 145 :




a2 & a PV = a ' & aes & < a
N'»n'aLanm‘a‘unﬁmmmawmm‘maqamnﬂ]LLnuLLumanmnm‘l'ﬂmaasmimuunuman‘ﬂum‘lry\

: Laminated iron
: Powdered iron
: Ferrite

: Cast iron

D WN =

Anauiignsas 3

2aii 146 :
nszualugasiwiddauduvaswimdnaisasiluadnels
1 : mmf
2 : Reluctance
3 : Flux
4 : Flux densily

fnauiignsas : 3

2adi 147

unmisaanuuuwiaulasanudge vinlufeldaadudninsazuudunaiadulunsiuunu

1 : iaaawauasan Skin effect
2 : Wudhannaratguluegj

3 : aanauadAn Proximity effect
4 : gannaa

fAnauiignsas : 4

2l 148 :
anuduius B-H uazaaauiid Hysteresis vitAadiunalunnuwitnanivinliiianasule
1 : vinlilAensganiatunnuwiman
2 : vinlWlAansgaudalualiadiiin
3 : vinbitAanissuniunmeauuwian T
4 : finnnaa

fnauigneas : 1

2iai 149 :
fslanlildarsasisuuniudn
1: dfia
2 : Tasudiau
3: Tauaas
4 : wdn

Amautignsiag : 2

2t 150 :
ihaiauasanunsguNwitndndadinautale
1:H/m
2:A/m
3:T
4 : Wb

Amautignsiag : 2

2ia? 151 :
MiharasaNunuduLiuan Aa
1:H/m
2:A/m
3:T
4 : Wb

fmauiignsag : 1

2ia? 152 :
M eaIANURUILUUIUINWNMEA Aa




1:H/m
2:A/m
3:T
4 : Wb

AnauNgneag £ 3

aafl 153
Nnusavlunisiuntandasanudgy fanuduiusiudsunasie 9 adrgnsad fa
1 : wilsmafuduusosu
2 wilsnaduduanud
3: u,ﬂsmuQamumuﬂutafuusoLL:J'mén
4 : wdsauAuNuine e

Amautignsiag : 2

fai 154 :
sa'ldfidamnulagnsas
1 : wiawdasunundnumansiasladonuninudge
2 : gramdignmindwuuunnuiudn bidndusacd Air gap Tunnnsel
3 auneravalndiin bifinasanisgeydazasniiauilas
4 : fiasnnaa

fnauiigneas : 4

v o
2ian 155 : .
aaFuliduasniaulasluaaunfisaliiialafia

1 : @1 Primary Inductance fieatius

: @1 Primary Inductance fianwvinAueue

2
3 : Magnetizing current fianwvinAueue
4 : fiesnnaa

fmauiignsag : 2

i 156 : 3
aaFulifuasniaulasiuaaunfisaliiialafia
1 : @1 Leakage Inductance fiawvinfugue
2 : @1 Primary Inductance fianwvinduguel
3 : Magnetizing current fianwvinAueuel
4 : fiesnnaa

fnauiignsag : 2

o o
aan 157 :
) ' & de v o o a oA . N & &

Wazavnsnunuwluan i lavindmilennd Air-gap Tulvaswiiianda

1 : @1 Inductance fidnunndiu ' .

2 : anszuanvinlviciuiienintiAnnisausial6ay

3 : A1 Permeability wavivaswinaniagoau

4 : fiannaa

fnauiignsas : 4

2iafi 158 : 5
aasudfuasniavilasluasuadaa’ldil dalagneas
1 : @1 Leakage Inductance fiewvindugue
2 : @ Primary Inductance fianwvindueuel
3 : Magnetizing current fianwvinduaiue
4 : gnnnaa

fnauiignsas : 1

2atl 159 :
Wiafinszud iL warusduwmilenin L iiausedunsandainidaniirzuia VL wasouiseanludiudanidaniuwinle




lLVﬁ

1: 2

1o
Z:ELIE
3:LV§
4:1'1.§

fnauiignsas : 2

2adi 160 :
Waanausesunuie Vee uadaudeniin L iflussazian T danssuaisusu iL(0) anduausd wavounazauludimtenindaiuwinls
le?’
2
1:
i’
2: T
v 7)*
3: 2L
V 2
4: 20T

AnauNgnead : 3

2l 161 :

. 4 W & oo " ¥
unnnsaed Semiminmindaing (4 )=125 Aufvidia(a )= 0.1130m ez
i = kg o = = )
A AT USTUImEe ([ )= 2.120m v wims limemoaiisouTaaz @ mow
WHE I T 25 8
110 sau
119 5au

121 5au
1 25 say

DWN =

Amautignsiag : 3

fai 162 : . .
Taaazausadwunlainilu Ferromagnetic wsa Nonmagnetic siavtiuagAunisiaisanannieladiusdey
T AuAn®al B-H

D AauAnwaly V-1 ‘

D AN AuasAANNKilaIn

: AR TAzadAIANUN TWN

DWN B~

fmauiignsiag @ 1

2iaf 163 :

ws9aUIW9RT AN ddsaudaudulaswimdn asasiludindale
: mmf

: flux

: reluctance

: flux density

DWN =

fnauiignsiag : 1

2aii 164
anuEuMUlas Wi asauviaudueaswimdnasldiuilsia
1:mmf
2 : flux
3 : flux density
4 : reluctance

fnauiignsas : 4




2iafi 165 :
lalenwialafmanzauiunsldnulinsensssnsuaauiduasitamasinigs g
1 : Schottky diodes
2 . Fast-recover diodes
3 : Line-frequency.diodes
4 : Ultra-fast'diodes

fnauignsag : 3

2ati 166 :

Fafnamrmdnaasiasnilanaomeludsuuua1iaedi (Darlington) Aa
1 : Switching loss Fenaadas

mmL%ﬂumia?wﬁmtﬁugﬁu

fsanmyvensnszualnasslduniu

AALTIAUANATONYILINNIZUR

A wWN

Amautignsiag : 3

2dan 167 :
ﬂ’alﬂﬁaﬁmﬁ'ﬂwﬂhm Isolated gate bipolar transistors
Drain
Gas,eJ:l
1. Source
Collector
Base
2 Emitter
Collector
Gate °_|
3: Emitter
Collector

Gate
4 :  Emitter

fnauiignsas : 3

a7l 168 :
EﬂniﬂwlﬂLf]unﬂﬂﬂmau%msa’imﬂuqauﬂﬁmaa IGBT

1A
On

Off
y_
1: 0 Ver
IDA
On
/Off
2 O V])S




On

/Off X
,, 0 Vs
1,1
On
/Off :
4: 0 Vis

fnauignsas : 1

2an 169 :
Matalaansafindmasrfia GTO uaz SCR Talanaifia

1: GTO Wnszualamasianiaus SCR tnTzua lanadnd
2: GTO mmsnﬁﬂﬁ%qulmsnl,a@ﬁmmmm gate \uay
3: SCR ﬁmwﬁ‘lumm?wﬁgmdw GTO

4 : sCR ihnruslazasfianiiud GTO Wnszualaniaden

fnauiignsas : 4

sfavi 170 :
Jalafdasaunsuad Crest factor

1

— " s{peal)
CF = A

I 5

— “alomg)
ar=tf.

.

1:

2:
I
__ “afrm)
CF= T

3: E 3
(:F:‘%
4 of peai]

fnauiignsiag : 1

o 2
aan 171 :
Talafesunsvasartsznaumasluszunlidadu
1: PF =cos8
PF:iuusﬂ
2: I s
3. PF=DPF

4. PF=Vicos@

Anauiignsag : 2

dan 172 : .
JaladorunsveInaTINMIAALNUBINTEUEENSNaANE (Total harmonic distortion)




L& .4
-l

2: s

i

"} x100
3 Lo

Sl

o K00
4: hm

Fnauigneas : 4

2iafi 173
un siﬁ'"l;u'.ﬂﬁ"uﬁ'iai"ld:iﬂ Aol sunTasd aaf
Wi)=10+ 20005{100::{ -30° }—305&11(5002! —80°) Taaf asdnmamenduTnarhidy
\BE {True rme voltage)

1:25.6V
2:27.4V
3:45.35V
4 : 60V

AnaUNgN6aY @ 2

2iai 174 :
quRBuATsimR g FriwuslinTue T, SF0iiL 104 s sendnTue §, Swiae
ueriifmew
;: “(Fundumntlhputmrrent(ilsl}
e
| - A T
; 4
19
.rf 1
L =f b e wlt
' I
L I
- 2 .
l‘\-_.J/
1:7.07A
2:10A
3:14.14A
4:12.73A

fnauiignsas : 2

Wavi 175 : .
SMRANTITER )4+ Beinlar+10°)+ Samlant+50° ) T @, =Dag swdmaraon Tots

hamonic distorion (3THD)

1 95%

: 250%
: 58%
: 158%

DWN B~

fmauiignsiag : 1

wlandan : 72 : Converters

2aii 176 :




NngladuaansruaLazLsIFuITL power factor 211293sH Avinle

; 22042 sin af
b /

i /\ /\ y
= A NS
a Power | :
|
v Electronics iy I I
|
~ Cirouit 518 :
—
af
504 - ——
1:0.5
2:1.0
3:0.75
4:0.9
5:0

Anauvigneias : 4

Wail 177
2112935 buck converter dogvinauiiaug 20kHz asAmamian L shiigarivinlvieasvinouluTuuanssuad L sacilacle’
= i
! aaasl
-
!L +
v, =12F |
C) Ap s SF e =W

: 73 fiafuaus
D 73 anEus
: 730 Asiaud
: 730 fiadiEus
1 7.3 fiadgud

P WN =

fnauiignsas : 2

aii 178 :
2933 Buck Converter fidunwe 12 Taasvinululnuanssud aatflavdisasnisuseduiivian 9 Taasazsdasiviualu Duty Cycle vavainad

Huwinla

1:0.5
2:1
3:0.9
4:0.75

fnauiignsas : 4

Aan 179 :

29335 Buck-Boost Converter fiusesudune 24 Taas win sdasnisussusiuaan 30 TaasazsadAuali Duty Cycle aavdiadiiluvinla
: 0.67

1 0.55

: 0.8

: 0.9

1 1.0

UuhWN =

Anauiignsag : 2

2t 180 :



317935 Full-wave Controlled Rectifier dag1l Maaninnssua goaatvinla Mvinlvinszuaviinandonsaiilas

Gi G3 J’-

A ~ 2=302

2207 sinf 27 5063 % v

_ A A £ s0mi

:.62a9@0
1 92a960
: 30296
: 90aven
: 120a9@n

UubhWwWN =

Anaungnead : 1

2iai 181 :
AalalitAendasdu Inverter

—

: Induction heating

2 : UPS

3 : Induction motor drives
4 : DC motor drives

Anautignsias : 4

2 182 :
Aalaliuldi8n1s commutation aas SCR
1 : Line commutation
2 : Regenerative commutation
3 : Load commutation
4 : Forced commutation

fnauiigneag : 2

aaii 183 :
ag'lsdadaumnsnvuas half controlled Au fully controlled thyrister bridge converter
1: dwnulnidnas .
2 D aumauseduLaGnaLalg
3 AnwarAmaLAurinineu
4: gannaa

fnauiignsag : 4

2aii 184 :
Mslalvsaeas(SCR)wgasraililasazinnugoenluiasla
1: msmuﬂszua"l,dmf'\
2 : msnuusveuleen
3 9n1vUa N. LAY U.
4 : msvinlvivieminnssus

fnauiignsas : 4




2iafi 185 : .

maila PWM Turvasdunasieasidiiayadszaedla
s Sneusesuasnaliaei

D anuuna dv/dt rasaingdAiae

: anendludnduasliuuseiu

T MuAunsTLELIGNa Tvinen

DA WN =

fnauiignsias : 3

2iafi 186 : .
Series resonant inverter innzanAuUNainadanrasia
1 : winuwladnszuavianle
2 : ASTURFY
3 AdvIuge
4 : 722 2 wae 3 gnsiayg

fnauiigneas : 3

2atl 187 :
3 phase Inverters #Avinonuuuy Mode 120 age ainditdsazvinonunsauiunfoazis
1:2
2:3
3:4
4 : 2ua3

Amautignsias : 1

2iati 188 :
Anavdalabildaaaudfivasiaszanszud 3 wanuuusadaguuias(Semiconverter)
1: finsazauiu 3 afolu 1 au
2: ﬂwnsma“lsfﬁﬂma}ﬁm
3 usvauaaniiAlany uan uag au
4 : usvsuaaniiAmvasninALanuaILIIAURE

Amautignsiag : 3

2favl 189 : ) ) ,
2933 cyclo converter tWaLAen wilasaauaain 50 Hz iy 12.5 Hz suaduusvduaanaziidnsasduWadinadiy 1 au
1:2Wad
2 : 4 Wad
3: 8 Wad
4:16 Wad

fmauignsiag : 3

aaii 190 :
v v v = a oA A I < v o+
f1siavnsasIvvasdszaLuataadInsdwrifiadalusa Taaudasuseduann 12 V idu 7.2 V agsiaslzheasia
1 : 2935 buck
2 : 2935 boost
3 293513 89NITTURAIUAN
4 : 29358UNATLAAT

fnauiignsiag : 1

2afl 191 :
WATAUNASIAAsSULLLSAT PWM ke d1lvdnsinsuagian (modulation index) ma = 0.8 wsvdu'lWasedrutainvindu 400 V useau
aanazfdanlszanavin’ls( Vrms)
1:320V
2:230V
3:160V
4:110V

fnauiignsas : 2




2dan 192 :
J9Rsdunasinasuuufeuiasi(half bridge) PWM wlaidien d1lddnsinisuagian (modulation index) ma= 0.8 usedulWasesuiinvindgu
400 V wseduaanazfiaidszananvinls (Vrms)
1:320V
2:230V
3:160V
4:110V

fAnauvigneas : 4

al 193 :
1958 W(fly-back) lutadasAaniinasdriulnadaulaceasinainieasasls
1 : buck
2 : boost
3 : buck-boost
4 : cuk

ARaUNYNGY : 3

2avi 194 :
1935 buck-boost converter fiusogusiuain 24 V sasnisuseduaan -12 V vineuluthenszuasaiiias assasle duty cycle dszsnauvinls
1:1/2
2:1/3
3:1/4
4:1/5

Amautignsiag : 3

2an 195 :
2933 fly-back fiusedusuiain 300 V sagnisuseduaan 10 V vinuluzhonszuasiaias 1o duty cycle Tumsadnaflszana 0.5 dasaiu
aasndandasiisdasldlszananvinls

1:60:1

2:30:1

3:15:1

4:10:1

Amautignsiag : 3

2l 196 :
NsBavAszudddamuanlavddmnuunuiad usvauLthiiel 220 Vrms useduaan 100 Vdc Tnandinszudsaliiay azsaslvnuanauudl

Alszanatiasen
1:30
2:60
3:90
4:120

Amautignsag : 2

sail 197 :
"qu.tj,ﬂaﬂaunaﬂmaiﬁﬂsznanm‘m SCR wuu wiadulaviwinszusasy 3 tWa 50Hz u'lWinssuaady 1 oWa 10 Hz agsasaanuiu SCR

Arslu 1 Ay
1:5
2:10
3:15
4:30

Anautignsas : 4

|

2ian 198 :

2933 buck 7Mal5uan duty cyclewindu 0.5 useduduizn 10 V arszaannszud(peak-peak) 10% anafiidvsiuaan 100 W audnssing
20 kHz Tvidunamasmumiieniniaalssanalureasiavinduwinls

:1/2 mH
: 1/4 mH
:1/8 mH
: 1/16 mH

AWN =




fnauiignsas : 4

2an 199 :
Wwnadunimiinianlsyananadeas buck-boost it duty cycle 0.5 usadusuizih 20 V anudnisaina 50 kHz Arszaannszus (peak-
peak) 10 % rindvvruaan 100 W

1:0.1mH

2:0.2mH

3:04mH

4:0.8.mH

fnauiignsag : 2

2ati 200 :
Anuali VS = 12V, V = 42 V, switching frequency = 150 kHz wag Output power = 150 W 29v1@12a9 duty cycle

In""*‘ﬁ ”
+
V=

CI

I
A
1 << 4+

1091
:0.81
:0.71
1 0.61

DWN

fnauiignsas : 3

2aii 201 :
Amual VS = 12V, V = 42V, switching frequency = 50 kHz uay Output power = 100 W mAaadnsTuaads IL Mnasudi
witleni L

L D Ir

LGS B
+ I J
=T 5
12.38A
:8.33A

:10.32 A
111.23A

Il
A
o=

D WN =

fnauiignsag : 2

2ai 202 :
avmlszananw (efficiency or rectifier ratio) uavi9as rectifier 279819 TaaAinualwbifinsgaialuniandasuasintlaa

181 %
71 %
170 %
161 %
: hifidalagn

U WN =

fnauiignsiae : 1

afavi 203 :
2935 CUK converter fidasarunisudasfuusesuluase (DC conversion ratio) wiiauduivasia

1 : Buck converter
2 : Boost converter




3 : Buck-Boost converter
4 : Nifivialegn

fnauignsag : 3

|

2an 204 :

Anualniieas Buck-boost converter 2vanedi VS = 12V, switching frequency = 20 kHz, L = 150 uH, C = 220 uF uas nseua IR 1l
=1.25A

71 duty cycle = 0.3 asmAuausIdy VO

0 3
+ ¥ +
V=t L lIL C= R3Vo
i -
1:-49V
2:49V
3:-51V
4:51V

fmauiignsag : 3

v o

2ian 205 :

Anualrvasaaunasieasdieaed Vs = 15V, switching frequency = 15 kHz, L = 150 uH, C = 330 UF uag nseua IR Wdn =2.0A
11 duty cycle = 0.25 a9mAnuaIusIdY peak to peak uasusedu ripple Miarvinm Vo

o 3
+ Lr! +
V=t L lIL C= R3Vo
i -
1:91.0mVv
2:101.0 mV
3:02V
4:81mvV

fnauiigneag : 2

2/avi 206 :

w2935 inverter wnusWavnaindildinafinuas Space vector modulation fzaginin imafiauassinusoidal pulse width modulation
aev'ls

: usafuansuafindeinin

D IANERRIIAIMmLANLLLLAUIRAN

: Miusasu de link windu #unsadsionsesuta 1 vinnlaganin

: gAnna

: hifidalagn

PR WN =

fmauiignsag : 3

v o

aian 207 :

UDLEBTNITLRATIAILANTALIIAT single-phase converter wanvagnIva19 Avuali VS = 311sin(314t) V, Ra = 0.4 Ohms, Rf = 198
Ohms, Kv = 0.8 V/Arad/s, load torque = 40 Nm #iayui$adenn Omaga = 100 rad/s Taaanudlianugandalunamasiisniasinn
a9u firing angle & 1wsudiu SCR

ia It

(|
|
.|
| Ll

Ra
Vg A Ve

: 90 av@n
: 80 av@n
1 70 av@n
1 60 av@n

D WN =

fnauiignsiae : 1




2aii 208 :
alasaldinlignunsaldlunsauauainuisiuas Torque uad Induction motor
1 : Stator impedance control
2 : Stator voltage control
3 : Frequency control
4 : Stator current control

fnauignsas: 1

2aid 209 :
W353avnszudlug Wiaduualvuseduszuinvaaaia secondary wisudu ground fidnwindu 110 V anudivindu 50 Hz 1atlaaildlu
asageiaviiAn breakdown voltage atinvsinlivaaninATIas
Ve
O i,
C—-—. ,—-—--—--H .

t D

1110V
1220V
1311V
1622V

DA WN =

fnauiignsas : 3

2aid 210 :
BaAsTURLLUMmUAN ladudnaTugll Wadvualiuseduiiihseninsunaia secondary winufu ground fiAnwvindu 110 Vrms
AMudindy 50 Hz SCR 7i1zlunvasasaasfidusodu reverse breakdown voltage atingshansadfidannnIATIac

o |
I Ji SCRI i
i )| : = .
= E o Vi, = ' .
v, 2E .l
- GlET 1% 3
7 ‘f Ve sCR2
o ! !',"_'_H_'_
Vi
1:110 Vrms
2 :220Vrms
3:311Vrms
4 : 540 Vrms

fnauiigneag : 2

|

an 211 :

Nast‘“smQ‘smauunmuau"l,e\"é\”ouamiugﬂ SCR m‘lﬂuwasa“maanmusmu reverse breakdown voltage atingsngalaitaaninATIas wse
FulwihAsnalviruuaaia dsugd fawvindu 220 V anudwindgu 50 Hz viiaulaefidanaiuuassaulsuni sandagi(N1/N2)windu 2

‘r.fJ

-

o}
Y

100000 r+-
700000 -+

o]
e
e, ;*
[
Lal
—
.
J

1110V
1156V
1220V

:311V

DA WN =

fnauiignsas : 2




2ait 212 :

AT EEINTERALUUAIUANTATUTL MyuAsEsuLnaLYindu 0 avd) ALATIALYNADILTIAUTEUINY L1 iiaudu L2 yavuealn secondary A

29AN
L

3 SRS -
%‘ Thi Th3 S R
Ly
o j \'“

g\
4 ? : 3 -_\)Elv"" 3
o Thd Tht Th2 |

Il
< % ¥ s
Vit =¥ i1 =V oy

: 0 avAn

: 30 avAn
: 60 avAn
1 120 aven

DWN B~

fmauiignsiag : 3

aaii 213 :

a v P o v e . Y - a a A P~ o v
WAsEmnszuaLuumuaNlddsuaaslugl adsununsssuinaatvindu 120 29 AusvaulasnatadaazfiavinduATiad adivualu
us9eUsTUIENe L1 wisudu L2 uasuaaia secondary windu 220 V Taavilvaatidudasdrumiunas L=0

Ly

Th b ;'"»sar X,
L]’
o UH
L,
¥ e
& T n;\‘ :l m?‘r |
seul < Vﬂs! - Vﬂ]
1:0V
2:110V
3:220V
4:380V

fnauiignsas : 1

il 214 :
WaAsFaInsTuALLUATIAdudesnanssualyifu uaauuudsuntu 10 1avin drusedumesudunn(Vs)ivindu 115Ta (ardiduas)
AUl aiivaa (Vo) dauvinduwvin'ls

D

Vs I~ R Yo

: (115%1.414)

: (115%2%3.14%1.414)/10
: (115%1.414)/3.14

: (115%0.318)*3.14

: (115%0.636)*3.14

UubhWN =

fnauigneas : 3

ofavi 215 :
195 39nsEuRULLATIA&uFegiazdan PIV (Peak Inverse voltage) winduivin'ls
Auual Vs = 115 Vrms waz R = 10 Taviu




Vs [ R Yo

: (115%1.414)

: (115%2%1.414)

: (115%0.636)*3.14
: (115%0.318)*3.14
: (115%1.414)/3.14

UbhWN =

fnauigasias : 1

2aii 216 :
ANWATBEINTTUTLLUATIARUGITIIRUnsTUR T RAaTIrulaTan (Amp) (Idc) TudvasazfiAvinduvinls
wadmual Vs = 115 Vrms wag R = 10 Taviu

D

Vg [~ R Vo

: (115%1.414)/10

: (115%2%3.14%1.414)/(10%10)
: (115%1.414)/(3.14%10)

: (115%0.318)*3.14/10

: (115%0.636)*3.14/10

UubhWN =

Anauiignsas : 3

Wavi 217 :
Nastsmnimmmumuﬂauﬁosﬂ (Lmu’t'z.muauﬂawumwﬁumammﬂ) AanszualiduTuaauwuudidiunmu 10 Taviu dusedunivaiuua
mmnmmu(mmuo’uawmamﬁmum)mwﬁu 100ThaY (afidniad) Auseduadaivaadiavinduinls

: (100%1.414*2)

: (100%2*3.14*1.414%2)/10
: (100%0.636*2)*3.14

: (100%0.318%2)*3.14

: (100%1.414*2)/3.14

UhWN =

fnauignsas : 5

ofavi 218 :
AsFEIATTLRLLUANAR UL LLLEUIR asuwiY Susedundand V1,V2 windu 100 Vrms lalanvilafazfian Peak Inverse voltage (PIV)
wihAuvinlvg

: (100%1.414)

: (100%2%1.414)

: (100%0.636)*3.14
: (100%0.318)*3.14
: (100%1.414)/3.14

DR WN =




fnauiignsag : 2 J

aadi 219 :
aammam‘mmuﬂaousoau"meomuaanmausamu“LWmsomuwwaowasmau'sumu (BUCk converter) vn/m'm‘Lumﬂnimta‘tummumm

saifiag Wadvualu D Aa Ypdnsouaasaindlionu
1:D/(1-D)
2:D
3:-1/(1-D)

Fnauignea : 2

2ai 220 :
aammﬁmﬂmuﬂaausoﬂum‘mmmwmmau,ioﬁumi\‘auwm 2893975 DC-DC BOOST Converter iafiviual D #a DUTY CYCLE (2933

vinuituanssuadudanassaliiag)
1:D/(1-D)
2:D
3:1/(1-D)
4 :-D/(1-D)

dnautignsag : 3

dan 221 :
WM AdaT@IutasusIduidiarvinnsaussduidiunn uasreas BUCK — BOOST CONVERTER wiariualn D #a DUTY CYCLE (nszud
dudnlpaseatiiag)
1:D/(1-D)
2:D
3:-1/(1-D)
4 : -D/(1-D)

fnauiignsas : 4

tiavt 222 :
sBensTuauLLL3ad 1 s MlalaTan tdAuunasanaiiihnssuaady 220 Taasd mwd 50 Wdseed GTnamdudaiuniu 100 Taviu
Tidwam e lWihATuaaddvindurinls

1:484.0 Tael

2:968.0 o6

3:392.3 Ta6l
4 :684.0 Tas

fnauignsas : 1

2iafi 223 :
WasFmnsTuauLLLEad 3 wa Mldlalas Mfduunaeaalwvhnszussdy 220/380 Taasl anud 50 dsadf ldduinaadudisumu R
wafignileniin L enlvaisiaaunsudu R auvihlinssudivansatiias wWalidanauasnisinnssusindanuiu wsvauadasiuaanasaual

suvu R fidwvindu
1:491.9 Tad
2 :594.0 Ta6

3:537.4 a6l
4 :514.6 Tae

Anaungneas : 4

2iafi 224 1 .
dalasialilil 1ild auautifinignsasuay cycloconverter
1 1 dluvasiivihminvulasuanudzasivihassuasduiaalisasulasuiuiviasenau
2 : anudduaangnInaNuaGIuLdLEND ‘ .
3 : 1o SCR ifluainadf uay SCR naaiinszuaiadlaussdulilauvie
4 :deau 1 wazAinau 3

Anautignsias : 4

2favi 225
9asnusydu (Boost Converter) Avinulunizag iR fANuFNWUEITnIIAILRAL I LTIAUATULZN VS  us9auaan Vo , nseuaauain Is

way nsuasuaan Io dodl




Vs < Vouag Is < Io
Vs < Vo uag Is > o
Vs >Vouag Is < Io
1 Vs > Vo uag Is < To

D WN =

Anauvignsiag £ 2

il 226 :

sudaciuluase-Tuase Augiu diaaanuuuliviulumanssugsaiiaslaadnszuanssiianludininiinvasun aAalaaasusisu
aanuazigdnsu(duty cycle) wirdu(usodulvasosuiniidnusdasvindu) Lifndulssasuaanuazdsumuivaawindu 293
AUAUILTAUNTELNaNM UaanFIRAAa9TuTIaTA

1 : 293smausedu (Buck Converter)

2 1 933nuseau (Boost Converter)

3 9snau-nuseau (Buck- Boost Converter)
4 1 J9ATNUTLAUURLIIITNAU-NUTEAY

Anautignsiag : 4

oavi 227
dusnvsuilasduluase-luase Augiu diaaanuuuliviviulunmanssussaifiaslaainsnsziianuasussduaantaninn asuilsan
alnsaizavivastalasaluivinlivasizngaianisvinounseuabisaciiag

1: Lﬁwumwaaﬁqeﬁumuiuam

2 Wunwnaminileninuasvasnsag
3 inanadAulszanadasnsay
4 : gAnnaa

Amautignsiae : 1

aiail 228 :
AUIAYDIIIAUNTELNANATUDANUDIINATNAUTEHY (Buck Converter) wilawseduliasesrudnmen dudumiadnsaiviadiuilslaing
1 : Arzasanuwiianin (inductance)
2 : @rAnuauaviLAuilsyy (capacitance)
3 : Ypdnsenu (duty cycle)
4 : gannaa

Anautignsas : 4

aail 229 :

dudneaTnuszau(Boost Converter) wiaaanuuulviviteulumanszussaiiias Manudaiad 50 kHz ussdusuian Vs = 100 Tiasl use
fusihuaan Vo = 200 Thask anusumuluan R = 100 1aviu diAvilsyyuasivasnsadsiuaan C = 10 'ulasihia Taafinsnsziiay
wavnszudluduniienindasunn luamzagal Agasivaanuasussunssiiauduaan dalszuna

1:0.1 Tae
2 : 0.2 Taae
3:1TNasl
4: 2 a6

fmauiignsag : 4

2iari 230 : . . .

& miuavasnau-nuszau(Buck-Boost Converter) wiaaanuuulivineiu Niaud 50 kHz usesuduan Vs = 100 Taael usedusuaan Vo
= 100 Thas anusumulnan R = 100 1avin diAvdszauazdimilaninuansasidsngnnvinlinsassiianaadnssussinudimien
iuarnsnssiianuasusduasanditAulseafianias luamzagdl Aadanasnszudpiudinianinindu

1:1.0 uayuils
2 : 1.5 wanuals
3: 2.0 wanuls
4:4.0 uanuils

fnauiignsag : 3

aaii 231 :
ﬁuwa‘:‘ma‘;‘gﬂmﬁuﬁu@éuu(square wave inverter) 1 Lwadl,muﬁan%mﬂmmmLLsaﬁu“mea 300 ‘iaaj\' Winsedu'ihnszuaadusuaan
Hluesnddeaasiada(root mean square) Smsuanuananya (fundamental frequency) winduATIR6

1:300 Tase
2 : 190 Tae
3:150 Tasl
4 : 135 Tiae




fnauiignsas : 4

aatl 232
nszuagﬂﬂﬁuﬁmﬁuu(square wave current)ifaunadisindndvaasiada(root mean square) 10 wauuwis finssuaansuaiinsiuvinla
1:7.07 wanuils
2 : 5.77 uauuils
3:4.35 uanuils
4 3.16 wauuils

fnauiignsas : 3

Wi 233
damnuaa’ldidanule i gnsag
1 : aduuasuisusvsuhaaamdgaialusioduasdainddnioas
2 : afuwasmirenszuazhaaaidogayida lusinduasaindaaioas
3 1 dialdaifuasidegaiavionuaannnsaindazanadiana ‘
4 : dialdaiuiuasAiidvgadaianueannnisaindaraninninuwiadaaninfabildaiuiuasi'le

fnauiignsas : 3

2dan 234 :

dalasalufifluaunisusoduiansinauadigas buck converter 1aa Vs = Input voltage , D = Duty Cycle
: Vo=Vs/(1-D)

: Vo=VsD/(1-D)

: Vo=VsD

: Vo=Vs/D

: Vo=Vs(1-D)

UubhWN =

fnauiigneas : 3

2aid 235 :
3113935 BUCK CONVERTER snuglasaiwmiaimaiaindieniin (L) srganvinlvinssuanlvaniudindeninaglugnanzaaciiag

S L Vo=10V

}T[

Vs 3 Co A
30 D& 5

/1
A
=

f =25 kHz Duty Cycle =0.6

140 uH
: 20 uH
10 uH
:5uH
:1uH

ua b WwWN =

Amautignsiae : 1

2afi 236 :
augidtaiivuaiv Vs udygnaclanifidizuna 120 Vrms fianud 50 Hz uasfidinssudvan( Id )uwindu 10 A Bidwameaide’ly
asvLada(Pdc)nanalvduiuan R




Vs vd §R

: 1000 W
: 1080 W
11160 W
11240 W
11320 W

UubhWN =

fnauiignsas : 2

2adi 237

wwmgilees cascaded converter sam voltage gan Teeswitch faanad duty cycle (D)
wifiu

1 L o, a

: (1-D)2
: D?

: (D-1)2
: D2-1

D W N -

fnauiignsag : 2

2ad 238 :
avaanuuy boost converter 1%vingnulu continuous mode ey specifications sia'liil output power = 30 W, VO = 45V, Vin = 24V,
output ripple = 2%, switching frequency, fs = 30 kHz

1:L=130pH, C=11.5pF
2:L=130pH, C=7.5pF
3:L=180pH, C=7.5pF
4:L=180pH, C=11.5pF

AnauNgneag : 4

2ad 239 :
#iansaun buck converter dafi DC voltage source 80 V ua¢ Rload = 18 ohm siaan151i converter gunsalvirindveuatnodaa 100 W Au
Tnan uay switching frequency = 150 kHz autdanan L d1siaani1511vinenulu discontinuous conduction mode

1:25pH
2:30 pH
3:35puH
4 :40 pH

Amautignsias : 1

2iadi 240 :

asmin THD (total harmonic distortion) saesssusmais s 1 fll biridge irve ey frand
508 duty o yele inedusaioge 120 ¥, outpat frecuenc v 50 He unz o = mi frmia B load
thznmMa B=2 Qe L =30mH (M0 wend '.l‘ﬂ‘hmmnnic)

:0.2458
: 0.8576
:0.6743
:0.9832

AWN =



fnauiignsiae : 1

sfavi 241
Wa1saun 1-phase half-bridge inverter ﬁa’(ﬁwa“qmu 400 W uA RL load Taad output frequency 50 Hz uag DC source 420 V Auual
adsznaunavlial 0.6 (lagging) avmAaduuavnszuailvalu diode was transistors

1:0448A, 1.79A
2:0.812A, 2423 A
3:0.655A,3.43A
4:0.124 A, 0.574 A

Anautignsias : 1

v o

Aan 242 :

#ansaun forward converter 114 n1:n2:n3 = 10:20:30 2911 maximum output voltage vitlulal'lsisia converter vinorulu continuous
conduction mode fawugin: WARasaNgaainssuai magnetizing inductance

D2 L
L

{4
i ¥
D3 CT R v

M nz

L

o
]

4

v |
w

A

[ Attt g

: 3Vs

1 2Vs

1 Vs

: 0.5Vs

AWN =

Amautignsiag : 3

aatl 243
gAY Vdo tausesutWgmesrudunatvindu 220 Vrms

<
o

"—Q B va Qrd

1600V
1381V
: 514V
1400V

D WN =

fnauiignsas : 3

2aii 244



> R=30
Vs 4
220 vims€Q) Vo
50 Hz L=70 mH

Py = . a = - . i
s aeianmieliiuinanld deysmsmuay SCR azodluais
[ T - 14

11048 W
: 1000 W
1900 W
: 800 W
1700 W

b WN =

fmauiignsag @ 1

aail 245 :
Anualvidn Displacement power factor (DPF) = 0.707 ausf1uiaunnan % THDi zavnseuadune (is)

4
iﬂ
Vs s vd ((id
220 Vrms i ()
iormum 1

Vo= 098

Velo: =%Vdo wm: o o= 9
1:50.5%
2:48.5%
3:355%
4:38.5%
5:60.5 %

Amautignsag : 2

an 246 :
angihies feumanssdunaznszuadunnie vs=310sin wt
ar,
naz is= > —Lsinfn(wt - g)]

nalis NT . .
wdnamnIzIEsuIm Gs) fdduatueilngd 3

— non-linear
system

3 e
310F
isl (!-5
104
Wia [
-104 ;--‘iJ “
[
#=30
1:3A
2:66A
3:76A
4:9.6A



5:10.6A

Anauiignsiag : 1

2af 247 :

N33 AaunauIadunaznIzuadunnie vs =310 sin wt
uag is= > ﬂsin[n att— gy ]
e T

AIFUIUNT power factor MIAUBUNN oM uAlANTZUE fundamental frequency (is1) =9 A
> T rms

nAzZNFZUEBUNN (is) =054
- rms

—r nan-inear
systemn

310F 4

104

—10A o

FH

S
]

L

=}

1 0.707
:0.82
:0.89
: 0.9
:0.95

UuabhWwWN =

Anautignsiag : 2

2aii 248 :

angthiat daunraussdunaznizuadunnie vs =310 sin wt

nas is= %sin[n at— g

nalss M

asdum madllih real power madudunn

—r non-linear
system

310F 4

104

- 104 o

N

.
]

L

=]

: 1980W
1 2200W
1 1710W
: 2416W
: 3100W

ua b WwWN =

Amautignsiag : 3



aaii 249 :
1935 1 & Full Wave Rectifier wuuaiuau'ls dnavtialasinavinlvinssuaiivaniuivaniva'lisaiiag
1 yuaszwIuInAnTRueWduaIIvian
2 yuarudadayuadWaE2asInan
3 wuannuvinALyuaWEralnan
4 1 Undnszualulgasaylicaiiasagua?

fnauignsad’: 1

aiaii 250 :
112933 SCR - DC Chopper 124381avinTu SCR wigavinou
1 wasudumenislvazasnssus
2 §OUNAUADG I ULKRIANL
3 andansslauuuduadivian
4 : vanaszusAnealway

fnauiignsiae : 1

afavi 251 :
datafluiinirAauagigas SCR — DC Chopper
1 A& W geunn'lails
2 : Tdfunawnasiveselaadrodien
3 vihuianudgennlile
4 : vinouniuseaugannlai'le

fnauiignsas : 3

2iafi 252 :
wiale Inverter S9ldainsalussinn Self Turn-off
1 : wialisalunisaanuuieas
2 walvldeunardegenin
3 wiasassusyuululasTisiasiaas
4 : adavnssindnauagY

fnauiignsas : 4

i 253 :

Wanaeasuyulu Quadrant 7 1 nstusnuateasualitwaverunduinssuuaglu Quadrant 1a
: Quadrant i 1

: Quadrant 7 2

: Quadrant v 3

: Quadrant 7 4

AWN =

fnauiignsas : 2

22 254 :
2935 Haft Wave Rectifier with R - Load ifieraausiumuuindy 10 Taviu drunaanafussduuidy 240 Taas anmduwindu 50 idsaal
draanuavnszuan luaruluasiidsvinduiuanil

1 7.6A
:169A
:31.1A
133.9A

D WN =

Anaungneag : 4

afafl 255 :
AsauauaNIaeas lWdgduilaaiu daumuauiaalddunasinasiiiuuuule
1 : Pulse Width Modulation Inverter
2 : Pulse Code ModulationInverter
3 : Pulse - Pulse Modulation Inverter
4 : Pulse Amplitude Inverter

Amautignsiae : 1




tiail 256 :
3 & Half-Wave Controlled Rectifier ii Free-Wheeling Diode asanTuaa dunasdnaauia 100 TiassalWa anzuau SCR 7iyu 60 age
undualeIvan asdivinssudivancaiiias fiduvinls

1:47.7V
2:67.5V
3:716V
4:101.3V

Anauiigneas : 2

2afi 2571
ANWATAITUNAMUA T A IaALsIau Vd
Ls= 5 mH
~YYL

Is

Vs

125%\::1569 A va ()a=10A

1415V
1515V
1615V
1715V
1815V

UhWN =

fnauiignsag : 2

afavi 258 :
WAsAmLANULsIGU WA ULLY 1 W& rsasnisaadideiivan isumuas azeniivaasnssanseduunasane (Vs) agsdavsiinuayunin
aadarsuwinduints

1 90 av@n
: 360 aven
: 30 av@n
1 120 aven
: 180 aven

UubhWN =

dnautignsias ; 1

2atd 259 :
dusunmstuinaiagdlulvasdunasinasiuuunasitansesu twsznaladesacdi dead time

: Lﬁa‘tﬁaimmﬁﬁnmﬁ%mﬂmems”auaanmneh

s wiabi'bitAinnsnszannaadnssuaiflagannas turn-on &inal atnenag?

s ailasAunmsiianisnearuaasassusiiiavannaiaadlung wimAuinnssuanwsauiu
D alWdssndandvsnud nsuvastuinaina

: gAnnNaa

UubhWN =

fnauiigneas : 3

2aid 260 :
ﬁunps’mas’uunu%m:fﬁhfmmﬁﬂmsa‘imﬁmu PWM zfiafifinmsainafusedunuudaides (Unipolar PWM) fiiadininaisainaduseduuuy
&avi (Bipolar PWM)atine'ls

1 : MsnsadANNAgeazaINAT
2 : msafledayanaduinvirlediania




3 MsAuANGIENI .
4 : §59us9auaAIuaanlagININNLTIG UG ULILVINAY
5: gannda

fnauignsag : 1

2afl 261 :
funasinasuuuunasanauseduiousasiladinatia PWM diusedusiuindaidudssautiouseduusasdiiiu 400 Tiasdazanunsassiouss
auaneidiuaaniaglaifinng Modulate tAu lagegadszunawvinla (A1 rms)

1: 280 Tamsi

2 : 400 Thae

3:565 s

4 : 220 a6l

fnauiignsag : 1

2ail 262 :
aiala'lildviniuagieas Snubber
1 : dauseduiiainalilvigoduluaasaiag turn off
2 : anzhenanlunis turn-on aasdind
3 : andannisiinzadnszuai@Iagduae turn on (aa di/dt)
4 : andnsmainuasusvsunInduas turn off (am dv/dt)

fnauiignsag : 2

2 263 :
a1A9as chopper Aalafluntsvinenuhe Overcharging

-y o o me .
l L AL
B~ ie T _
. | || r=n
vy 1
L Dy

g

N/p it1 k la Im
4
T

2

: nszualuackiiu Ls - T1- Load

: nszudluanu Ls - C- T2- Load ( Dm ‘Liunnszug)
: nszudluariiu Ls - C- T2- Load ( Dm 13u1innssug)
: nszudluariiu Ls - C- D1- Load ( Dm 1nnsgug)

DWN B~

fmauiignsiag : 3

2iaf 264 :




Mvas anndalaflu sususedunsanlalan D1

+
* v (1)
Dy £

@ ¥()

|
WY - grearry v

v (4

Vm
t

Anaunigneal : 4

2adi 265 :
nasiuua AC Supply =115V rms a7 @1 IGT =15mA uazen R1=3Kohm asuinazd5uan R2 wiv'ls duazvinlul Firing Delay Angle =
90 ava dainanusiuniu RLoad Waaunlunsdruiaidinnsaasivle

Arnus AC Supply =115% rmg

167 15, =15ma wazAT R1=3K 0D

aam1inaz YA R, Wivls 494zl Firing Delay Anale = 90°

1
LOAD é R,

m B
L, 2n366D
oA

Voltage Supply

: 10.8Kohm
: 7.8Kohm
: 3.8Kohm
: 8.8Kohm

D WN =



fnauiignsas : 2

2atl 266 :
a7n39a5611iAg Trigger SCR 1w ON 11 yu 25 aven anardnyuinaszuauay SCR W fluin'ls

Trigger Uit

: 155a9@0
: 335a9@
: 155a9@0
: 6552960

D WN =

fnauiignsias : 1

watl 267 : 5
1935 Inverter finnsvinoulu 1 saudeil
Van = Vg
v
7 —
vD ¥ Te t
% -I_ D, 2 Vf 7‘ _____
T R k Iy -ﬁ_ I
0 AR= 0 t
. 1° & T, Te
v _J_ Van =Vg Q: Vi 4is ¥
T ‘}' }“ T
u] 0 O
T Ta
; 7
(&) Circuit (b) Waveforms with resistive load
W, F«
g
BiL | | |
1 1
4 /u'\:\i/j ,
1
Dy : ] ] | Dy :
on on on on on
(c) Load current with inductive lnad
Figure 8-1 Single-phase half-bridge inverter.
a a [m]
1:D1-D2-Q1-Q2
2 : D1-Q1 -D2-Q2
3:D1-Q2- -D2-Q1
4 :D1-Q1-Q2 -D2

fnauiigneag : 2

27 268 :




a1ng119as Full bridge Inverter &au5unisvinou 1 sau Tuusazdvmzaisvinaudfialnsaldidnnsaiinddaladnainnssus

2
; 0 = >t
03 v, b Voo
V- Ds :'—o 7
EI... 0 T >t
b % -
b 0 Load > b Vab
: lo v, —
Y.I_- D Qz
27 4 Dz j 4 - -
Q % T. t
o (a) Circuit " (b) Waveforms
|
. 1
0 + >
|
|
|
{c) Load current with inductive load
1: D1D2-Q1Q2-D3D4-Q3Q4
2 : D1D2-Q3Q4- Q1Q2-D3D4-
3 : D1D2-Q1Q2- Q3Q4-D3D4-
4 : D1D2-D3D4-Q1Q2- Q3Q4-
fnauiignsiag : 1
2iafi 269 :
T Butk-Boost Converter ﬁwuﬂ'lﬁﬂlmﬁuﬁu\!ﬂ V =438, switthing fequeney ML 30 $He
uge THaT A T iy 20 7 9awnamn i il et edivin 1n s et
7. B aatawauds 1 7 Duy rtio ey s0%
T I
nT 4 f,
I b 2
o V3R

:45.33 uH
: 83.33 uH
: 60.33 uH
;10 uH

D WN =

Anauiignsag : 2

aadi 270 :

o £ Vo
%Eﬂﬂﬁﬂﬂﬂﬂﬂ’li‘ﬂﬂ’lﬂllﬂﬂu [‘— ]ﬂlﬂxﬂxﬂ‘ﬁ step - down converter
/in

laD= Duty ratio



Vin RiZ yo

5:

Anauvigneias : 5

2adi 271 :

Vo

Vin

E = as 2
‘Ilﬂwlﬂﬂﬂﬂﬁﬁ"lﬂ’lﬁsllﬂ'lﬂlﬁw‘lﬂu[ ]sllﬂﬂ'lwii]'ﬁ Boost Converter

e D= Duty ratio
YT TY L I ” l [> ‘.‘0
L D
¥ T sw € I RL

5:

Amautignsas : 3
Wavi 272 :

= = Vo
delafedunimivenansifiu [H } 8474973 buck-boost converter

1ile D = Duty ratio

W

F Y




5:

dmalvigneag : 1

aid 273 :
Tunsaanuungas flyback transformer siavasilsunaiaay magnetizing inductance (luacine'ls
1 : magnetizing inductance fimunng.
2 : magnetizing inductance fianvaangn
3 : magnetizing inductance fiawvindu core loss
4 : hifidalegn

fnauiignsas : 2

oavi 274 :
2933 flyback converter gadauilasunainivasia
1 : Buck converter
2 : Buck-boost converter
3 : Boost converter
4 : hifidagn

AnauNgn6ad : 2

aafl 275 :
2935 forward converter gadauilasunainigasia
1 : Buck converter
2 : Boost converter
3 : Buck-boost converter
4 : hifidagn

Amautignsiae : 1

2iadi 276 :

asnsnszualug dermald useiu ¥ 110V awidivinfu S0Hz
R = 0Q L = 500mH denszduinadsewaduasnszuadilayu

a = 90° scrRamvgmhnszualimsaiuyuresusedulni ¥, wiviufesen

: 180 aven
1 270 ave
: 360 aven
: 0 agdn

DA WN =

fnauiignsag : 2

Wadi 277




allnsaladadeuuy IGBT dvinonuianizislauuual azfinavinlieasanunsaminaaylslvgedule
1: anud
2 AELANAR
3@ usvdy . .
4 : 2hemsinsElEANINALTY

fAnauiignsags 1

sfavi 278 :
fJeyanansadudisisioilu Square wave Mfianunieiad 50% Tuavnuay 50%lurivauiaaifiAiaanuasusiduinauazay 100

a6 AIIaUMmIAILTIAULTERNENA
1:200V
2:100V

3:150V
4:50V

Anauiignsag : 2

it 279 :
19735 DC Chopper 13an9as Buck Tviuseduaanivinduinlsanusadusiuaineindu 50 Vde iaaigdnseu windu 50%
1:75V
2:50V
3:25V
4:125V

fnauiignsas : 3

2ati 280 :
1975 DC-DC CONVERTER uuulavilvuseduianswanduinfiaiieuduusosdusune
1: BUCK
2 : BOOST
3 : BUCK-BOOST
4 : ifidagn

fnauigneas : 3

2iai 281 : .
2933 DC Chopper wuulavitlu DUALITY Auvas BOOST
1 : BUCK
2 : BUCK-BOOST
3:CUK
4 : gannaa

Amautignsias : 1

2l 282 :
mMsyeamutagdarsviiniusasla pulse train lunsduiniduinanuiale
1: aadlu R
2 : aaflu R-L
3: aaflu L
4 : gn1a u,m

Anautignsas : 4

L o
2ian 283 :
DC Chopper wuu Buck fiduwe 100 V Tvitarsiwe 30 Volt Power Output 90 watt asduiaunn R Adafuivian
1:10 Taviu
2 : 100 Taviu
3:1 ATalaviu
4 : 10 Alalaviu

fmauiignsag : 1

27 284 :




Nnmﬂémﬁu@mﬁ-iﬂmsa wuy Boost vinoutunianssudsiaiiiag Susodusiuain 100 Volt Tiusedustuaan 200 Volt 112 MOSFET
19U Aud 50 kHz agfimnarlunisiinszuglunsazaiuvinls

1:40uS
2:20uS
3:10uS
4:5uS

fnauiigneae.: 3

afavi 285
2935 1iW& Half control aghiiuseduanvinatadavinduieas 1w full converter luidau'lale wWiawsedudunavindu

1: assugauneLvindgu
WIAEUIY o HIAL

2.
3 aaiflu R wihilu
4 : gAnnaa

fnauiignsas : 4

favi 286
2935 AC-DC converter Milfiagdarsaianuu Fully-controlled Tuaniiznssudianvinasaifia azlvusedutarvinaadeiuau dafdidaula
Huaols

T
UETRR 1 4
i ol

[y

2 Ausvaudunafiaining

o= ast
. 3
4 : eusvauduneiiaiian

fnauiignsa : 1

ofavi 287
1935 DC to DC converters vinliusoduansuandunaiuusosudunadaloasuiiala
1 : Boost
2 : Buck
3 : SEPIC
4 : C'UK

Anaungneag : 4

2iaii 288 :

i . -
1993 AC-AC Converter 7 183WET LA

m

+
T2

' - F I I . #
LI Jﬂulﬂ"lﬂ'l-‘!ﬁlﬂ'ﬁﬂm']lﬂ"l“h A L =0a-¥" ﬂ"lH'l-l.’ﬂrl'H Ve =100W

. - - .
LSRRG BN“lﬁiﬁlﬂBi =0 1uﬁ'ﬂ11:u1ﬂi:llﬁ

100
B
sz
: 100
:0

DWN =

AnauNgneag : 4

2iadi 289 :




1337 ON-OFF Controller 14 AC Voltage Controller fiananaluyl dranuguliflsimeans 11 uaz T2 1flu

-1 : - =
fiafl ON 5 Cycle OFF 5 Cycle Inayugaruiylsimend o sam asdnnudandiu
Vin

m

+
T2
Vin @ R Ty

1:"’5
L
2. 42
3:1
1
4: 1

Amautignsiag : 2

2t 290 :
finuma Harmonic Order aavnssudavsannivasaauiasinag asdmammAInssudlssdninas6aui 9

st

235

1 3 3 7 9 11 Harmonic ordsr

'\E-‘rﬁg

1: 2
2:\4',8_2+62
i

3:“3{5
NCE L
4: V2

fnauiignsas : 3

2iafi 291 : . .
wasAaunasienasiaai linmssazuulalasnvinlidiiaagls
1: Lﬁaiﬁmoﬁumﬁ )
2 wialvinszudluariuluvasunndiu
3 inauaRdauadiidvIuzaslalan
4 : gAnnaa

fAnauiignsas : 4

2ad 292 :
2935 AC-DC rectifier filafiagdars uaindasudnalusl ardunaiilu Sine-wave Ausdutansdnaal RMS agfiausosuasanfisuadunss
Auaanuavaunnlunsdile



Tl

YRR AL G =10

D JUaWIULinAY 30 avdn
D JUARAWIULINAY 90 avdn
D YunawIULindy 180 avan

DWN =

Anauvignsias : 1

2iaf 293 :

= i m P PR -
Aafinszud Twan el mane AreynssFsuds inmaunsnail
sindad  sinSat sinnnn‘:| “

in@)% sinat + Tt e = 1357

2333y
i | - = =
s s i nE Nﬁ(ms)ﬂmﬂmaﬁmgﬂ Winndamental fre queney)

47,
1: T
20,2
2.
2f,
3;: @&
47,
4. 37

Anauvigneias : 2

2ati 294 : .
wasildasdarsdegy aadarfazgnmauiiansiaidlageaniige
1

N/

: Im pulse Commutation

: Rasonant pulse Commutation
: Natural Commutation

: Load-side Commutation

DWN -~

Anauvignsias : 3

v o

2ian 295 :

s ldiaadansdenl iaadarfasgnraniiansinislaazaniian
Tl




: Impulse Commutation

: Rasonant pulse Commutation
: Natural Commutation

: Load-side Commutation

D WN =

Amauvignsiag £ 3

2l 296 :
1935 Forward Converter fiausedudunan 50 V 1a16iwa 35V dasadruzasuiawdas Vp/Vs=1 uag Vp/Vr=.25 1aa Vp =Primary vdtage
Vs=seconday Vr =reset voltage asA1uIauninAn duty cycle

1:09

2:0.7

3:0.5
4:03

Anautignsiag : 2

oavi 297 :
2935 wlasduluase-TWase (dc-de converter)ufinlanlvinusedudruaansininnsaausrudniaua
1 : Buck converter
2 : Boost converter
3 : Buck-Boost converter
4 : Cuk converter

Amautignsias : 1

2ai 298 :
2933 Buck-Boost iilausediutaisinn 20V useduduns 10V nseusiadudunn 4 A asdninamainssudiadnaisne aanudlunislideu

50 kHz wazivashifinnsgeaytdaaidoeu
1:4A
2:2A
3:1A
4:05A

Amautignsa : 2

v o
2an 299 :
2933 Half-Bridge Inverter il Mosfets (Judindlaainnudluaisaing 50 kHz usesuduwaad 300V uas duty cycle aunsaldoule
50% avmusesunnasau Mosfet Tuanizugaiinnssua 611 Mosfet (lusindluaaund
1:450V
2:300V

3:150V
4:0V

fnauiigneag : 2

aiatl 300 :
2935 Full-Bridge Inverter 12 IGBT flusinf 1aafianudlunsaing 30 kHz usoduduwadd 300 V uag duty cycle snunsavinou'lsil

50% griuualv IGBT lusindluaauad asvuseduanasan IGBT lugangvgainnssuaianvinduitias

1:450V
2:300V
3:150V
4:0V

fnauiignsag : 2

afavi 301 :
9asiEInszua(Rectifier) wuuduadudofiinaady audiuniu 10 Tavu wseduduwaad 220V asAnamnmnssuaadsiivaniu

Tuan Avualilalasiluaaund
22
LT

2242

2. 7




3%
a44./2
4: T

fAnauiignsag 4

2ati 302 :
WATFaINTEUd 1 auuuudedidnadu Aldlatas dluasaifluaudiumiu 10 Tavin usedulWvnssudadusuinfisdadulaiauie
120 V agdmwamasidsznauniidvaiusn

AnaUNgneaY : 3

2aid 303 :
1935 3-phase AC-DC Converter wuu Half-Controlled (Somiconverter) asduaunatusoduarvinaiuiniigaviaziulalle wamvualn
us9eusznIvae (line to line) Vs=220Vrms, Tnaatdludasruniu R=10 Tanw

33042

1: &

6602

2. &

22042

3: iF

22042

ARaUNNGY : 2

2iafi 304 :
2935 1-phase AC-DC Converter Taalyf Thyristor siauuy Semiconverter iafimualviussduadaunavindy 220V aaanusumuR 4
Avindu 10Taviu DidnannaiusvaulWilladageganivasanunsadsulefimvindualias

1. 22042
220
2:“’rz
3. 2242
22
4:“4'{5

fnauiignsag : 2

2avi 305 :
2935 1-phase AC-DC Converter wuu fully controlled 1aalal Thyristor agfiaadausedugeganiiuldlaatias drdivualiusoduduna
wadt 220V aaiilu R=10 Tau uazliusedunnasan Thyristor Tuanzinnszuaiiugue

4402
1. &
22042
2. 7
4442
3. @
222
4: R

fnauignsas : 1

2ati 306 :
wasulasiulnese-TWassuuy Buck fluaaiiuanusdiuniu 50 Tavin ussduluasesuizn Vs= 100 V 61 Y93nsonu (duty cycle) uas
#in2d191u Wwindy 50% asAnavnaianuaIumuanyasiunzasvastlasiuluase-1Wasevinasanaunasaainese Vs

1:50 Tauu
2 : 1007a%u



3:150%auu
4 : aayaliwa

Anauiignsag : 2

aaii 307 :
2933 AC Voltage Controller uuu 1 iasiozy fiusedusiuwe Vs =220 V 50 Hz drdmanaaaruulviduiaadarsifludonl asdnamen
WwAnLsIAULANENATIAAATANMEIUNIU dauyAllaTaauaziaddaisifiainnszuafiusiduanasan=0

2 D1
‘-
o
T T2 i
~) 1
T
1. 22042
2:220
220
3:“~JIrE
4:0

Anauiignsas : 4

2ati 308 :
waTFanszuauuy 3 iadaaaliidu L aanaqlaalnssuaTuaaiileiilu 60 A Taahifisiillanasnssus Wauramfida peak
reverse voltage 1av'lalan diusvduinalunissawuy Y windu 220 V 50 Hz

1:220V
2:380V
31460V

4:540V

fnauiignsas : 4

2add 309 :
a1n7935 Boost wiandivualyi D da Duty cycle A1svinenuaagivas AVoltage gainuavivasiavinduwvinls

fnauiignsag : 2

2 310:
WATNUTEAU(LANLTIGNY) avAE-Gd maulasinas da
1 : Boost
2 : Buck
3 : buck-boost
4 : Cuk

Anaungnead : 1

2l 311 :
Waswdasdulwase-Tnaseiaanaussaunseadulaifuvaciioifenda

1 : Boost
2 : Buck



3 : buck-boost
4 : Cuk

Anauiignsag : 2

aai 312: 5 .
295N ldivannauLazfinusseiu uasid-ad Aauasinas da
1 : Boost
2 : Buck
3 : Forward
4 : Cuk

fnauiignsas : 4

2iavi 313 . 5
washd-d raunasinasia Allundnnisvinouiugiudiuiureaswatauin
1 : Boost
2 : Buck
3 : buck-boost
4 : forward

fnauiignsas : 3

aatl 314 :
asulasmdolwihannddiduad fdawmwizineasadls
1: dunasieas
2 1 3HINTELA
3 aadulad
4 ;5 lainuun

fnauiignsas : 1

aavi 315 :
WasEeInszussuFuLLlaTan Suvasanausesulula 380 V asmusedulWvhddndasuaan
1:380V
2:440V
3:220V
4:513V

fnauiignsas : 4

ofavi 316 :
msaanuuuiaaasaidnnsaiind msifanldanuinisaindfivinlafeazlivinviAadaosuniusly
1:25kHz
2 :5kHz
3:1kHz
4 :50 Hz

Anaungnead : 1

2iadi 317
WasEmInssusadmfuadunuylalan funavinausssdulvid 220 V 50 Hz anaaiseanusiumu asmussduiviadasuaan
1:198V
2:220V
3:110V
4:99V

Amautignsias : 1

2ati 318 : : .
wasulasmaewihaaadiiiuagdia dldudasaunausedunazanuiialadluuainge
1: dunasmas
2 :aflAamaunasieas
3 : aaulas




4 1 5 afuuuv

fnauiignsag : 2

2atl 319 :

29sAd-Ad Aaaunasinas MfiAussustaanadu (ripple voltage) wilsunduduriidosasuasanuiainds dAareasuiiala
: Boost

: Buck

: buck-boost

D dutlasieas

D WN =

fnauiignsas : 2

afavi 320 :
dalaildusyiaminasnisladrvas Snubber
1 : lasAuuseduuaznszualilviiAuiiuiiuas SOA
2 : aansunsnsyanaguuwuanluih
3 aaanusauniiiadunaina
4 : nsgeudafiagannnisiinssusaiicianag

Anauiignsas : 4

i 321 :
Tun1saanuuu Isolated switching power supply Aldouduuseduusodulvihnszuaadu 220V/50Hz 19aslaliivianganiiaglafuailnsal

PP

FiadA1dnfindanisnuusesu 500V

: Push-pull converter

: Asymmetrical half-bridge converter
: Half-bridge converter

: Full-bridge converter

DA WN =

fnauiignsas : 1

2al 322 :
wiaulasrindeaiudgonas Isolated switching power supply lasialdiisiusad Air gap iiailasAunsau
1 : Flyback converter
2 : Double forward converter
3 : Half-bridge converter
4 : Full-bridge converter

fnauignsas : 1

oavi 323
fusfuSunmnvindy 10 V uagdasnsuseduanviwnivingu 5V inazsidanitheasarls Taaldalnsal L,C uwasaindianign
1 : Buck Converter
2 : Boost Converter
3 : Cuk Converter
4 : Sepic Converter

Anaungnead : 1

oavi 324 :
1937 Rectifier wuu Bridge ufia 1 wa 7l Diode 4 & lunsdidinaaifiuanusiumuiu usesduadadianvinn azfiedvihduwinia ia
Aaanuatusvfudunnda Vm (Lidaussdunnmsanlaian)

2Vm

“‘§ ﬁw|§ t1|§ 3

4.

fnauiignsiae : 1




tiail 325 :
wasiFunTEuRULLLSANfa 1 s 1ilaf Diode 4 ¢ filuaaiuaiusiumu useduRMSisuaanuavas3aonssus favinla wause
dulwihaszuasdusuandisdaduiluland Afiasaavindu Vm (hidaussduanasan’lalan)

2Vm

N‘E ﬁ‘;‘? :‘@ :a‘

4:

fmauiignsiag : 3

v o

2ian 326 :

2935 Inverter 1 LWA& LLuuAFuII-Bridge Square wave Inverter iiarfuualviuseduluaseduain (DC Bus) fievindu Ed 20/ 1uiamiauss
#u RMS shuaan Mienudyagiu (Fundamental frequency)

4Fd
1:E
Ed
2. &
1Fd
3:T

4 : hifivalegneag

fnauignsas : 1

aavl 327
1935 Inverter 7finnsldfusediu DC Bus a1n29as Single phase Full-wave Rectifier 12 C a1lviailuns Filter usadu drusodu AC Aanaly
Aulvas Full-wave Rectifier fianwvindu 220 Vrms ud? aenansiudn usvau DC Bus azfianlaadszunanvinlug

1:311V
2:200V
3:400V
4:220V

Anaungnead : 1

ofavi 328
NTC AldTluaedunwnaas Switching power supply fdseiamilddwsuvinminaglslviduieas
1: LﬁnﬂixﬁmﬁmwmﬂLﬂq@ﬁuﬁm’dmu
2 : vinlvusedudunnisaudiu
3 AANITUANITAINUAUSIINYINIU
4 : aaduanasunIuitiadu

Amautignsiag : 3

2favi 329 :
siuaviwnaad Isolated switching power supply Tasia‘llilsiswilusiasfi Output Inductor wiavinlvinssusiavinnsuEeay
1 : Flyback converter
2 : Double forward converter
3 : Half-bridge converter
4 : Full-bridge converter

Amautignsias : 1

afati 330 : .
Tu935 Buck Converter msvi’m’mﬁamuia( Boundary ) Wu nangauIvineu e 3ala
1: amﬂwomm‘lﬁnisuﬂ’tuﬁumﬁmﬂwaomasniaamuaanammtﬂuauﬂwaﬁtﬁaﬂsumumia'“mﬁn'auﬂ"mﬂ’hmuaz&umnszu,a
2 :vvun D= 0.5
3:vivunL=C
4 : hisidalagneag




fnauiignsiae : 1

aatl 331 :

2ial&ea2a97935 Buck— Boost Converter Aaas'ls

: Tdalnsai-L,C uazainzduinninieas Buck Converter
: Tfainsal L,C uazainduinninieas Boost Converter
T LSIGULRIANANR LAY

: hifidalagneav

D WN =

fnauiignsas : 3

2 332 :
29a5 Half wave Rectifier #iia 1 wa TunsdalviTuasifluanusiumiuiiu useduadaiavinnm agfiavindurinle WanssdurRanioeud
unnda Vm (Lidausssuanasaulaian)

2

w
SEEEEEN

4:

fnauiigneag : 2

v o

2an 333 :

2935 Half wave Rectifier 2fia 1 wa lunsdliiiuaaifiuanusiumiu dusedu RMS fiavinm azfiavinduaTias (Lifausduanasau
atan)

2

fnauiignsas : 4

2avi 334
Inverter Alvusosusuaaniilugladulanidu Inverter ilviusodusuaanifugladudivion fanumiauviaunnsofuacine'ls
1 : THDv 6oy Taei Inverter Alviusedusnuaaniflugdadulanii THDV snnd ‘
2 : Switching loss envfu Taadi Inverter lviusedudruaaniilusiadulanid Switching loss s1n7n
3: a0 gn da v e
4 :7a n gn da v gn

AnauNgneag : 3

aati 335 :
1w3aslalusiasnsvastuufiauannsue
1 : Flyback converter
2 : Double forward converter
3 : Half-bridge converter
4 : Full-bridge converter

Amautignsias : 1

P

287 3361 .

i1 Capacitor 12113933 Snubber fievamAuldazvinlviAnaslstiuduleas
1 : msilasAuusedubitviAuiuiinas SOA azvinlaid

2 : MsgaRaannnsaindudazaisuagieas Snubber asgonin
3 anusauniiadunaindasanay




4 : gAnnaa

Anauiignsiag : 1

Wi 337:

damnulasaluidalefia

: Switching power supply finnsunsnszanaaduwindnlwiiiasnia Linear power supply
: Switching power supply fidss@nanwnisudasdunasouinigeniiwuy Linear

: Switching power supply fivhuiintunnduwuy Linear

: Switching power supply fiaauanuseduLaisinnaaanin linear

D WN =

fnauiignsiae : 1

afavi 338 :
Tu933 Buck Converter Tuasdivivinonululuansylvialisiaifiaviiu wawsesuduwaivindu 10V uasdrsasnisuseduiarvinavindu 5v
Duty Cycle msfianwvindutvinia

1:D=05
2:D=0
3:D=1
4 : Ligwusauan’le

fnauiignsas : 4

2ati 339 :
112935 Buck— Boost Converter Tunseivinszualviasatfiaviiuiiia wsedudunnvindgu 10V useduarviwmivindu -10V 1iu Duty Cycle asil
AvinAuwinla

1:D=1
2:D=0.5
3:D=0.25
4:D=0.75

fAmautigneag : 2

2t 340 :

2991 Rectifier WL Bridge 76 t i T Diode 447 Tunse#ii van uarudumrntiu b R =
100 @, Vm =100 ¥ wnrinda b dewssiubunds Paisinat) ¥,

50 W
25w
1200 W
1 300W

D WN =

fnauignsas : 1

2adi 341 :

29w Half wave Rectifier viin 1wl lunseWlnanuenafnordin b R=100 02, V=
100 ¥ winwvia B fifsmunu dhusdiuiuwdts Pocsman 7

(50w
25w
1200 W
1 300W

D WN =

Anautignsiag : 2

oavi 342 :

Finla9uraeeas BUCK de-de converter vinanudd duty cycle 40% winusesu VDC fAilauiinieasilvindu 60 Taask asmusadusiuaan
1:20

2:22

3:24

4 : hifidagn

Amautignsag : 3




ofavi 343 :
29335 Cuk Converter finnsvinoulvinanaraduivasuiiale
1 : Buck Converter
2 : Boost Converter
3 : Buck-Boost Converter
4 : Forward converter

fnauiigasas : 3

2iafi 344 : .
dead time azdfimnuddey uagsasafivdvaiiofelulvasia
1 : dc-dc chopper #iia 1 mauasuviniaaana A (Class A)
2 : inverter
3 : cyclo converter
4 : Rectifier

AnaUNN6aY : 2

2adi 345 :
Waswdasdulnase-TWassnuulasusadsussauusaulvasedruaanlviiarunnduniavasaviilaisuduusdulnasauizin
1 : Buck Converter
2 : Buck-Boost Converter
3 : Cuk Converter
4:1a 2 ure 3

Anautignsias : 4

2avi 346 :
dalanalvtAnasuafindardusnvasusesuiarsiyalurvasdunasinasituusnusuaziiaden Wadulvaanfdiniain
1: anudnsaiad
2 : 2hvaan Dead time
3 1 2935TUANNITIFY
4 : 2935 snubber

Amautignsiag : 2

2iadi 347 ;
wastusialuiiualy dv/dt uag di/dt thulurvasainadriae'le
1 : 2935 Resonant
2 : 2975 Darlington
3 : 2935 Snubber
4 : 29335 Inverter

fmauiignsag : 3

2aii 348 :
Hamafiansaindluieasdunafinasdatale
1 : Space Vector Pulse-Width Modulation
2 : Voltage Source Inverter
3 : Zero Voltage Switching
4 : phase control switching

fnauignsiag : 1

aatl 349 :

2935 cuk converter fi Vs = 10 V(usosuaduwn) & duty cycle = 0.25 warvineuimug 30 kHz ¥n9asiian L = 150 mH agvuseduian
viwn

14V

-4V

1333V

1-3.33V

: hifidagn

U WN =

fnauiignsas : 4




2atd 350 :

WU RIRUINAT9-TNA59 wuunauszau Juseaulnases uizn100 V 393nsou 2.5% fusedulvasearuaanivindgu
5V

125V

125V

175V

DA WN =

fnauiigasas : 3

2ati 351 :
wanaaulalunsaanuuuunasanglWihnszuanse (DC power supply) wuusindtedaas'ls
1 : zunadiA3asidn
2 D dntinLn o
3 : AdvgaRalumainsalaindoan
4 : gannaa

ﬂ’ma‘uﬁqnefaa 14

ofavi 352 :
usoduasesuaanifivasiluanusdumunaneasdaenssuaaia full-bridge 1 wafiauiluwinusidailauusodusiuizi 220 Vrms
(a'laTaafluaina)

1:99.07V

2:140.13V
3:198.14V
4:311.08V

AnauNgneas : 3

2favi 353 :
usodulnsandasuaanuasivasdaonssuauda full-bridge 3 wa Aftnasiluanusumusisuiuwinladiailauusedu (line to line)
@uzi 380 Vrms (1'laTasfluainduarbifdausssunnasan)

1 342.24V
2:363.06 V
3:513.36V
4:726.11V

—

Amautignsiag : 3

2 354

nsaduhlnssdhueenunansasdeanszuaria Full - bridge 3 wafilvaaiuaudn

muflaniunilndilalanms adu (tine to line) H10041 350 v, unga3 1IN 30 2aM

1 148.19V
1296.38 V
:314.40V
1444.59V

D WN =

Anaungneag : 4

22 355 : .
aunsallafivinmindudae'lW AC flu AC
1 : Rectifier
2 : Inverter
3 : Cycloconverter
4 : Cuk converter

Amautignsiag : 3

2iadi 356 :
usvdud uaantadauaglvas Buck wWavhululnuanszuasatiiag danfluvinlusdrussduunasananasesuaindauia 200V, Duty
Cycle = 30%

1:30V

2:60V
3:90V




4:120V

fnauiignsag : 2

2iafl 357

Aalanangnsag
1 : us9dusdIuaanuavIvas buck agiAgunInsIduLaIaAL
2 : useduuaanuavIvas boost Munsadennuialaaniiusesuunasang
3 usvausIuaaNUa9INaT buck-boost fAsinnILsIAULRYANLALNILEELD
4 : usdpueEIUaanuUadIvaT boost azliAgunInsIdULARIAL

fnauiigneas : 4

afavi 358 :

usedulWnsesiuaanuadlens Boost converter fafuvinlusisiailauusodulviasasuin 200V duty cycle = 45%
12124

1 363.6

: 444.4

1636.5

DA WN =

Anauiignsag : 2

2atd 359 :
wsedusUaanuadINas Buck-Boost fieuiluvinlus iailauuseduunasinginasosiuinauna 200V uasd duty cycle = 25%
1:-66.67
2 :-150.00
3:-600.00
4 : -800.00

fnauiignsas : 1

2iafi 360 : 5
waslanahalvargasldeunavalasal aindeuudu
1 : 2935 Drive
2 : 2935 Snubber
3 : 2935 Switching
4 : 7975 Rectifier

fnauiignsas : 2

ofavi 361 :
usodusuaan (rms) yag1uuadivas full-bridge inverter fafuvinlusidailauuseduunasainalunse 200V uatfiuauwdsn vagiatiu

windu 0.8
12042 ¥

14042 ¥
16072 ¥

180742 ¥

A W N =

fmauiignsiag : 3

2ail 362 :
v o s a o g rs s
wihnadgyuavivasiindrauasinasiaayls?
: @Fouseduavinaifausedusiniusaduiuna
F @vusIAULVINATIALSIAUFINIIUSTIGUAUNA
: @vusvdulavinaniauseduvinAuusssuaunn
D #9usAUNVINaA T AT WA UFIATILTIAULaI LRI E T

DWN =

fnauiignsag : 1

2aii 363 :
daladatasuas PWM Inverter Afinaneitsasiu

1 : am Switching loss




2 : am Total Harmonic Distortion 2avnssu&nigaruuaan
3 : amTotal Harmonic/Distortion wadussadunI6 uAIaan
4 : DC voltage utilization &

fnauiigneag : 2

|
Udan 364 :
2975 DC/DC Boost converter luTunanszuasaiiasdamndinusoduanvinnsausodudunnvinduziale wia D = switch duty ratio

D
(1-11

—

2:D
1
D

(1-D)
o

4:

fnauigneas : 3

2favi 365 :
21n2933 AC/DC convertertnvavdiunasaglinssuaaauusesu 220 VrmsilavihoululuuenssudiavinnealiasiuuanzduiuSCR
902961 WANMNUMLTIAULRALLAVINN

& 2

th th

D& v

th % th
4 2
i L

0V
1495V
199V
110V

DA WN =

Anauiignsas : 3

2iaf 366 :
dasaldtitdalegn
1 wseduavinnuas 6-step Inverter fiavdlsznavansuafinddui 3, 5, 7,9,....
2 : 2u293INTAE NI square wave Inverter agfiauaidn
3 aduusvauansuatinuay PWM Inverter fiuatfu frequency modulation ratio (mf ) ‘ ‘
4 : aunausveu fundamental aadgtanviwnnuas PWM Inverter innuduwusathadoidududuinnsfianqias (ma) wia ma nnaninnie

fnauiignsas : 3

2iafi 367 ;. .
Tuaataanalddala1ild Non-linear loads
1 : DC drive
2 : AC drive
3 : switching power supply
4 : Heater

ﬂ’ma‘uﬁqnefaa 14

2favi 368 :
6-step Inverter vinmisanaTvan 3 wa daiily Heatersauuu star Taafimusiunu 10 avu gamamesudunniduuninad 12 V 150
Amp-Hour d1uhu 40 gasaaunsuasainadiiay Wi ntuan

1:4840 W

2:14520 W

3:15870.4 W
4:15268.6 W

Anaungneag : 4




2atd 369 :
31n2933 1-phase AC/AC voltage controller 2n9ane dhusesiudunn 220 Vrms vinmsilau Heater fianueiumiu 10 Taviu tWaldlunisin
a'lAyuaauIu SCR 90a9d A IwIAMIAIRY W NI9AI UL viNn

5,

-+

1210 W
: 1500 W
12420 W
14840 W

DWN =

fnauiignsas : 3

2t 370 :

o
wria 1w 9l L lmdu S g Eiteunasdh
) = 10 + 20 cos(100 7F - 30°) - 30 sin 500 - 90%) V

Ty Tvmem s mdmn T 100 338 rd e Tl

30 W
1 75W
100 W
150 W

DWN -

fnauiignsag : 2

2avi 371 :
asEeInszuatiamuanlils 1 wa wuuwausad Alvnszuasuaanmesuigasiiautos DC faaeil asdnszuasuiniusladula
1: el
2 a
2: 5;1,11&{13'1
3 AvELnAaN
4 : hifidalegn

Anauiignsag : 2

i 372 :
19Rs3nonseufinaIuAnlailauny 3 s 6 Wad Alvinszuasduaannereasidantas DC fidaei avfinssuasuiiniiugladula
1: Ebﬁﬂ (Sinusoidal)
2: muﬁay (Square)
3 : Av&mAsn (Quasi square)
4 : hifidalegn

fnauiignsa : 3

ofavi 373
assudasuafinduadnszuasiuinlueasdanssustinauanlils 3 e 6 Wad farduzasasuadindiinlaiine
1:1,2,3,4,5,..
2:1,2,46,8,...
3:1,3,57,9,..
4:1,5,7,11,13,...

Anauvignsiag : 4

oavi 374 :
assudafuadnduasnssuasiuinieastasnssuaudanhifi;saiuay uuuWaused 1 wd fardurivinlagne Wausedusiuainilugladu
laninlufdauiey




:1,2,3,4,5,...
:1,2,4,6,8,...
:1,3,5,7,9,...
:1,5,7,11,13,...

AWN =

fnauigneiag ¢ 3

2favi 375 :
Asaruauussulnihnssuaaay 1 oWa Taalavas AC voltage controller wuulanfidayenaisuniu (EMI) 6
1 : Phase-control wuu Half wave
2 : Phase-control wuu Full wave
3 : On-Off Control wuu Zero-crossing switch
4 : Pulse width modulation control

fmauiignsiag : 3

2ail 376 :
P I I v o . I a e .
sumduussdulWThdsuaaatuzl T wamaIwsediu RMS danwvinduvin'ls

v(volt),
50F---;

: 70.7 Volt
: 50 Volt

: 25 Volt

: 15 Voot

AWN =

AnauNgnead : 3

aatl 377 :
sUaduusosu i douaalugl I uaunatusediu RMS aas ac component fisgnavatlugladufiavindud Volt

v(Volt)
50---;

: 50 Volt

: 38.5 Volt
: 25 Volt

: 19.29 Volt

AWN =

Vi = ¥ =¥ = J25°-159° = 1929 o
5:

Anaungneas : 4

2iadi 378 :




siaduusodu Wi douanalugl Wisuiuem ripple factor fiswvinduwinls
v(Volt)

50F---

12

1 1.21
:0.81
: 0.5

AWN =

fnauiigneag : 2

'u;aﬁ 379:
WauFauAauanuuane19sendngvas Center tap rectifier Aul9a3 Bridge rectifier 1 1W& uddalofin
1 : %9 2 2vastuigdaduuseduznaanuuy Full wave wiffaufu
2 : Ausvsulanvinawada Turvas Center Tap rectifierfininanninieas Bridge Rectifier
3 auavagniauladlurgas Center Tap rectifier fiaualuainitwuy Bridge Rectifier MAdaf1a9LvinAY
4:

Lifidalefa

fnauiigneag : 2

2iatl 380 :

P o o & v < a vl 1 & v v ' S v,
WavinmsiinafLAYdsER mvduaving Turvasiiavnsend 1 wWd Wiidunndunadd dalasaldiilignsiag
: @1 Ripple voltage fiAansag
D AusvAuLIVInaLRRaiAIRARAIAY
: /1 peak current sagnszua Inanulalaadegotu
D AAINLRIIIATIEIATERETAGTY

D WN B~

fnauiignsag : 2

2ia7i 381 : )
anandalasaluiilignsag
1 : 2935 Half wave rectifier fian Ripple voltage §9n3129as Full wave rectifier
2 : 7935 Full wave rectifier fiehuseduiade Vdc (lusasvinaagieas Half wave rectifier rectifier
3 : A1 power factor uav9as Full wave rectifier fisn7igan3inigas Half wave rectifier
4 : ifidaleda

fnauiignsas : 4

2ati 382 :
NaNTENUUANUBISURLAUZVINIIAIULTN2D9AsEAR IWIaasiouLY 1 W& uae 3 1Wd da
1 : aszussnuendmufAaiisuangdaduland iadu
2 : ansenauideuagINaT §oliu
3 wsedulvaseeuaan aaay
4 : nszudansuatinNanadueaiy q godiu

fnauiignsas : 3

ofavi 383 :

Tanuszavdandnuasnmsaalvasiadluiaasuuy 3 s 12 Wad da
1: ﬂi“uﬂiogﬂﬂSunsmamulﬂﬂmna”l,ﬁr;m"Lq.iﬁ
2 : aausvsunsEiianaadussdulnas nvsuaan
3 ANTUNAYAILTIAUGAIUDADA KT AUIRUDINTLUAGIUAAN
4 : gannaa

fnauiignsas : 4

2aii 384 :




WiaTuanzasneasdadiviaasuuumuau'ls wuy 3 s 6 Wad dasnsuseduadasiuaanvindu 0 Tias sasvinmsaazuIudnuwints

1: 30 aven
2 : 60 av@n
3:90 av@n
4120 av@n

fnauiignsas 3

2iav 385 ; .
2935 AC voltage regulator finiiin
1 : muauusaiunsuianianasannan
2 : MUANLNIAULRETIANATANTRAA
3 1 MUANLTIGU rMsTIaNASaNTUAR
4 : muauAIMUsznaLARIURNATNNLUTIGUTUAY Tran

fnauiignsas : 3

2avi 386 :
asvinlviailnsal SCR way TRIAC vgan1svineu s msussuuildfuusedusiwaniiu DC aglaignsuuula
1 : Source commutation
2 : Load commutation
3 : Self commutation
4 : Forced commutation

fAnauiignsas : 4

ofavi 387 :
asvinlviadlnsal SCR uae TRIAC naansvineu s msussuuvildfuusedusduniiiiu AC azladigasuuula
1 : Source commutation
2 : Load commutation
3 : Self commutation
4 : Forced commutation

fnauvigneas : 1

a7l 388
wasuuavae lwhnsenansy wuu Linear regulator fisiadviuiianiiwuu Switching regulator da
1: fAfdegeude dnan
2 : finaunwaasnsasulnase Ggnin
3 : fldlszRnan wuagias gonin
4 mangRuAUNUNIRARA189g9 Andn

Anautignsiag : 2

2favi 389 : .
wastuavae lWvhnseuansy wuu Switching regulator fzadinuiianinwuy Linear regulator da
1: ffdegeude i
2 : usvsusuaaniaaaw fnin
3 : finsauAudnanin
4 : gannaa

Amautignsias : 1

afati 390 : , .
wassad liaasuuuyauied 1 wWa usvdunssiianuasivaseduaan agdianuiaeels
1 : hifiewdifiasanaduussduinase
2 : diaud wihdy anudaasusauenuian
3 : deud LﬂuaaomwaammﬁwaaLLiaﬁumum‘l
4 : fimnud dusuivinzasanuduadnsiAua1uLn

fmauiignsag : 3

27 391 :




Aszuddunwa(Irms)uadieas 1-phase controlled full wave rectifier Mifilnaaiilu RL fid1 wihdu 22 A uasfinssusdunaiuauunaa
(fundamental current (I1,rms)) windu 20A asulasifuuas Total harmonic distortion (% THDi)uadnszuaUNG

1:10.00%

2:9.10%

3:45.80%

4:41.70%

fnauiigneae.: 3

2an 392
1-Phase fully controlled thyristor rectifier vinnsanaiuaa RL Taasuydlvinssugmosuatvinailunssuaaseddaybifisiiila (ripple) 7
YuAwUIULYINAY 60 avan finssuaduwa(Irms) windu 22 A uasfinssugdunwaiuawunaa (fundamental current (I1,rms)) windu 20A
aAam Arddlsenaunide (Power factor, PF)

1:0.45

2:0.85

3:0.76

4:1.00

fnauiignsae : 1

2atl 393 :
Io
L’ Jw J-su 'fGl +
e T ii Vi Thi k Vs mk Vias %
/8 o
< Vo
L Ja. .I'“ 'm Lu
v v v
e '} L ™ e ™ 2 | e

aawslugyl  sidefmun umdsious i ifhinssuaadumuaiiius siusshaas
iy 380 Vol Anwfiniiiy 50 Hz Tvan R, Tdniiiy 10 ohm waz L, fii X, oh
1 10 ohm 13y trigger (@) vy 30 pam WanmmA G e ATA YA
Volt

1: 444 Volt
2 : 257 Volt
3 : 594 Volt
4 : 128 Volt

fnauiignsae : 1

ofavi 394 :
IO’
L Lo 'fai st + 4
1
- 1 anme;ka s K Vs
R

VTM VM VM -
Th T o Thé Th2 f

l% L] ] ) o a =1 [ )
aeslugd  disdmualdumdatioussdu Tihnszsuaadumulaiidus uszueme

e cl 1o L= L ™ v L)
Y 380 Volt ANWANIAY 50 Hz  Traa R, T wifiu 10 ohm waz L, i1 X, wh
v _ i : ; e
fitl 10 ohm 1y trigger (@) Wit 30 samn  MANMMIAASZUMRALH THariiy

T |
Traaiiawimun Amp

1:59.4A
2:444A
3:25.7A




4:14.14A (@

fnauiignsag : 2 )

~

2t 395 :

1 60 avdn

1 120 av@n
1 150 av@n
: 180 ave@n

D WN =

o o v,
Amaunigneal : 4

2 396 :

: 60 avAn

1 120 asdn
: 150 asdn
: 180 aven

A WN =

fAnautignea : 2

2ati 397 :

@
&
&
&
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T =Y
D—‘i] N
L?
o
LJ Jﬁ Iﬂ fﬂ
e | S
msT i mﬁT‘ o nz\T

2995 Tug

dommualfimdssoussdu fhnszuaadumunaiaussdusnieme

Wiy 380 Volt mandiniiiy 50 Hz  Tvaa R, IAWNIAY 10 ohm  waz L, X , o

- A 3 - " o = - o 3
0 ohm 3y trigger (@) FoafvagsznitneaminzannsonIuguuIWLIDINA 1A

1: 90 avAn
2: 120 ave@n
3: 180 aven
4: 270 aven

fmauiigneag : 2

afavi 398 :
Io
L "rliu‘ [W IW +
i —""""3
’ Thi Vina Th3 ? Vins ThS Vias
L : R,
o
g’ J f@l iﬂi !ﬁ: Lo
V. V. V.
m}r,““ ms\]f gl mT e -
A o ) 1 s L =) L L]
‘34“1‘“;1] I.!JElﬂ'I‘H‘uﬂ1.‘ﬁll'Hﬁﬂ'i?"ltllLNﬁN‘h’l‘ﬂ'lﬂ‘iﬂlﬂﬂmiﬂ'lmﬂﬂllﬂ'llli\'lﬂ'l-lﬁxﬂ’a‘lx'lﬂ'ltt

Y 380 Volt ATy 50 Hz  Traa R, Ty 10 ohm  way L, iMX , oi

#1110 ohm Wi nammmnssudmaogegai Inaduscr Thllmoihiui Amp

:51.3 Amp
1 44.4 Amp
1 25.7 Amp
:17.1 Amp

DA WN =

Anauiignsas : 4

2 399 :

V.
Th3

stugl  Hdesmsdadmdsnuifhonumadsietihnszuaasa (V) Tdwmds

i & o o = ' T
muusaﬁu‘lﬂﬁmwuﬁaﬁn(VI.) vedo Uy trigger (@) afiznitanesm




1 0 69 90 aven

1 90 &v 180 aven
1 0 v 180 ave

: 180 49 360 ave

DWN =

ARaUNNGDY £ 2

aati 400 :
Ilﬂ
I Lo Yot J. ’
: yo=
T WYY O
i v
¥, L R, &
;ﬂl IGI
|V, K| L
Tht ™ Tha F ™I o

4 o A ar a = o
aslugd  dledmualfimdstions i Ifhnssuaady Ve, Swssduriiiy 100
Volt AT S0 Hz  Tnaa R, Sy 10 ohm uaz L, Tid X, oiiiy 100 ohm

M trigger () Wit 60 aam I wammIALE AR AR AR Vot

1 - 78 Volt
1 - 32 Volt
: 45 Volt
: 20 Volt

DA WN =

2

v,
52 %Wl eosq = 2 STXI0 60" = 45 Volt
T

Olave) =
5:

fnauiignsag : 3

aadi 401 :

Iy
Voc

l -
R, Vo
LO‘

& ' @ W
awslugl  dledmualiimdedwessdu ihnszsuaady V. Sawsaduahiy 100

0w i e 1 roa
Volt awint1fy 50 Hz iwdstwussduliihinszuanss 17, dawiiu 50 voir Tnan
R, By 10 ohm waz L, i1 X, o 100 ohm 1y trigger (&) wirfy 120

o ' . s al ar v owod
LELA ‘1‘ﬁﬂ'I‘LI'JH’I?I’II.LNﬂ'lilEl”lm]@mﬁtlﬂznﬂ‘lm‘lﬂuﬂ Volt

1:78 Volt

2 : 32 Volt

3:-22Volt

4 : - 45 Volt

2
oy = 2o DLAHAO 5 _ gy
Z T
5:

fnauiignsas : 4

2aii 402 :




¥

Ly
R, Vo
E lpm LG

s

anstugl  dedmualdumdssionssdin Iithaszumady V. Sdwssdusidu 100

Volt AMANNY 50 Hz undsiwussdulilihnsznanss V. Sewii 55 volr Tiran
R, a1y 10 ohm  uaz L, 01X , 0h1fiu 100 ohm fyu igger (@) witiy 120

aar WA nsIE ] o AR YA Amp

1:0.7A
2:1A
3:-0.7A
4:-1A

fnauiignsas : 2

2favi 403 :
2933 1 phase full bridge rectifier uuuamuanlai'le aaagAuivasdmeunmunaziiuiitinndeiunngauvinlinssuameduiavinas
anusaliiay Teaiafansannssudgnesuduns (Input current) azfiansuatindnssugadudulaiing

1:1,2,3uaz 4
2:3,5 7uaz9
3:5,7, 11uay 13
4:11 uae 13

fnauiignsas : 2

2an 404 :
1935 3 phase full bridge rectifier wuuaiuANlails daadfulnananuaiumy wasiafasannssuamesiuduna (Input current) agf
gsuaiindnssuddudulaiing

1:1,2,3uae5

2:3,5 7uaz9

3:5,7, 11uay 13

4:11 uae 13

AnauNgN6aY : 3

2iadi 405 :
dlagiunavdanalihnssuaass 12 V wagsdaonisuinusesulinssuaaseiiliidlu 48 V assasldvasasls
1 : Inverter
2 : Boost converter
3 : Rectifier
4 : AC-AC voltage Controller

Anautignsiag : 2

2iadi 406 :

ar = ¥ d = ] 3 L 3/
i]1ﬂE‘IJLHQﬂulﬁﬂﬂ“ﬁ‘ﬂ@ﬂWHLEﬂﬂ‘V‘!ﬂ( VOmg)3Jﬂ1t°l‘!ﬂﬂ£ﬁ'ﬁ]ﬂ1ﬁuﬂ1“r’i R=10Q2

vJ@ Vo § R

311sinot




1 220V
1 99V
1 89V
1110V

D WN =

ARaUNNGDY £ 2

2iadi 407 :

N 3UeAIAmA LT WURMS msdewiva (¥, ) Tawnladedmuald R=10Q

VJ@ Vo § R

31 1sinomt

1 220.00V
: 155.50V
1 99V

1 311V

D WN B~

Anauiignsag : 2

afavi 408 :
uAsUFuusIFUMMIS UL ViWATa9293T Boost converterlyitfintiu agsiasdiuaidindsla wadimvualy useduddaunasianaeit
1: anudlunmsainad
2 : @1 Duty Cycle
3 AINTUINTEUR
4 : gAnnaa

fnauiignsas : 4

2adi 409 :

i 1 o 4 = 1 1 4 & 3 o
wiImmAIe A 7, ., ) Iauila wedmuald o =45° uaz R=10Q

vj@ Vo g R

311sinomt

1 99V

: 84.54V
1311V

1 70V

DWN

fnauiignsag : 2

ai 410 :

1u2935 ac-ac converters MfiTnaatiludsnumuunaziiuieniin fyanaduinauas SCR AmslianeazadiiglsNNIUN&e
: Long pulse

: Short pulse

: Pulse train

T gAnnNIa

DA WN =

fnautignsag : 3




2an 411 :
1935 Buck-boost converter wnuTuuanszudsiaiiias aslinszuadunaindozasieasianiudwinzasnszusiarvinaads sriviualy Duty
cycle = 50%

1:1/2

2:1
3:2
4:4

AnauNgAcag : 2

2avi 412 :
Tun93s 1 phase rectifier wuulyd SCR wadwsuaswssduLavinaazufiaudulvas 1 phase rectifier wuuldlalanluwdile
1 yuaazauiIunag SCR = 45 agen
2 : yuanauIuuay SCR = 90 avrn
3 yuynuuIuuas SCR = 180 aven
4 : yuyaAuIuuay SCR = 0 avsdn

Amautignsias : 4

2adi 413

= o=y 1

1995 Switching - mode de-ac inverter ¥ UATH 15 IAUATIUNAWNAD 100 V 11a2 ma = 0.8, mf= 21801
o w o
TvaAaR =10 (2, L =20 mH AU WS AVOMNA V] gy

1 99Vrms

: 80Vrms

: 66.4Vrms
: 56.57Vrms

D WN =

Anaungneag : 4

2iafi 414 : .

n3anas SCR naminnszusiiale
1 : lé3uus9eiu forward bias
2 : Anode current Waanin Holding current
3 : Anode current 1nnn31 Holding current
4 : hifidagn

Amautignsiag : 2

2adi 415 :
: L S Y a g A LS w
k1 Tﬂgﬂ NAIN 1“]51'1"; TUHEETLAD I Lﬂ‘l!ﬁ'?‘l-"l“]i‘l"l 1 111!1‘1!@11 12201 (saturation) LT IR

=4 1 & 1
Vegceay = 0.5 vz iinazua lnaruaomanmo inila

. | =

R, s
—'Wv—l: Ve T L2

1A

1 1.15A
1 1.5A
1 2.5A

D WN =

AnauNgneag : 2




i 416 :
1n312993 Aniualiandiinszuag a4 = 10S vazngainazud 7, = 10S Tuud

sy e R g . 5
a=lana laeing Ve =107 3i a0 3 9auo miam ag

v Py s
"
% A
+
i
VSI R 3V, y | g
—p |—>
-l »l ?‘b
T 1
1:2.5V
2:5V
3:7.5V
4: 10V

fnauiignsas : 2

1A 417 :
nngihws mnualiamdinnszuar i 4 = 55 nazngainizud 7, =55 Tuua

azlana Tagiingadu 77, = 2017 9311981159810 11110 RMS

+ I’ -
H
% A
+
r rd
I:/S T R I:O rl 112
' P |—>
i =l f’
T L]

1:14.14v
2:20V
3:24.14V
4 : Naifiaiagn

fnauiignsas : 1

av 418 :
1993 half-wave rectifier Aagi1ualsingadn v, vy 220V, ANu0ndy S0Hz naz

3 a9 | o o =
IaA@a @ UMUNNY 5Q 1 ILTIAULD WMylamas v

vy =V, sin{wr) R= v,

170V

1 99V

: 155.5V
1 220V

D WN =

Amautignsiag : 2



2adi 419 :

a1n719asild TRIAC ilueasudn sudyanausedumesiuavinadilamaasiiulaanuglia

e

v, =1 an af

{

+

23

U Y. A

A 4

D@ .
RILER
1@ A.
D@ 9.

A WN =

fnauiignsiae : 1

a) Vo A

h 4

afavi 420 :
Wasaugl daledfagdusedunmesiutarving

v = Vsin(an) ()

mn A

) VO

) 1'OJL

v

v

D 2a n.
D22 2.
;a2 .
D 2a V.

D WN =

fnauiignsas : 1

A\ J

v

2adi 421 :




w9asengl Aaladagdusedunivsiuanvine

l1
™~

n Y 3 Y
v, v
>
L Y LR
v ov, g Vol
> »
1:4an.
2 %a .
3: %a a.
4 :qa 9.

Anautignsias : 4

2adi 422

1193 half-wave rectifier 1931 ivinaliiug 1@ v, vy 2207, a2 maniiny 50Hz uaz

1aAAIANEINY 5 U3 AN v

a,rms
Vd
-+ -—
Bl
i
-1'+
v =V, sin(wr) (t) RZ v,
e T

170V
1 99V
1 155V
1220V

DWN =

Amautignsiag : 3

2ai 423 :
193 half-wave rectifier 1931 i hiug sdu ¥, uhiiy 100V AN 50Hz 913
wsvineimamas Taghidaus danasai’la lan
Diode

=l
=1

R=10Q

17, sin mi@ ’ = 0.1mH

1:94v
2:64V
3:32V




4:16V

fmauignsag : 3

2@aii 424

a9 =i 9 9! ' P ot
wsaduaaun la lanasieanulagagaianinla ulad ninali v=220v

¥s = Vi sin(w) (_) RZ v,
>

1:-141V
2 :-220V
3:-311V
4:-70.7V

fmauiignsag : 3

ai 425 :
1195 half-wave rectifier 1131 iruahiug 10% V=220V sazdddmnuiingy s leant

AT WA NN £,

v, = V,, sin(wf) C) R3

P 14A

1 19.8A
:31.1A
1 44.2A

DWN =

fnauiignsag : 3

2 426 :
1493 half-wave rectifier 1131 Al 10% V=220V, sasdaiunuidy 5 Tausi

amnma wlihi iaaaad

v = Vsin(an) () RS

: 980W

1 1620W
1 2420W
: 4836W

DA WN =

fnauiignsas : 4
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o = q 2 a Ve oo o 1oar
7993 half-wave rectifier @ ﬂg‘lj A ]fl’i' IR Ve 10U 220 V Haz@2@nuinuinmu 5

@371 99911 power factor V91393

vg =V, sin(wi)

AWN =
o
\e}

fnauiignsas : 1

22 428 :
1193 half-wave rectifier 4931 AniualilmIRARHIAY 0 8370 Az v = 10017, 99

AIaIMae yANAIm I

SCR
sy
§ o +
Vr
Y SR=100Q)
v,
1:10W
2 : 50w
3:70W
4 : 100W

Anautignsas : 4

2iadi 429 :

3193 half-wave rectifier /1931 AiuAliIRARINEHINY 0 0371 1Az v = 10077, 91

o i ' w9
AT NI ZUER adin 1rIfl'i‘(;‘i FTHAINTHN N

SCR
.
+ I"-fr i F
Vs éR =10Q2
Vi _

1:1A
2:2.5A
3:5A
4:7.5A

fnauiignsas : 3
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1993 half-wave rectifier /1131 9371I0NANT2UA8DA (peak current) ' larhala Toa

10 71

D

MN@§9 ||“

e

+

Vo éR =10Q

1A
1 2.5A
: 5A
1 7.5A

AWN =

fnauiignsag @ 1

27 431 :

2993 full-wave rectifier 4131 Al 11 ¥, 1Ay 311V A0 S0Hz waz lan

AR 20 Ta3NT 999115 1AM 11TIA RMS

v, sm @f

: 155.5V
1 180V
1 220V
1 311V

DWN =

Amautignsag : 3

AD, xa#l?
v, g R
AD, &D.yv

27 432 :

10312193 full-wave rectifier DIA1INNATUTIAMRAEN WML 1A TaggUnsnin

Adluaanna

10 "l

|

Vp= 10( pmfr 7

Bl

SD#

§D2 v

I

v, 2R=10Q

o

1 2.5V
1 4.5V
1 6.5V
: 8.5V

DWN

fnauiignsas : 3
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o ' w i o N
1 1ﬂ§j’1h 193 full-wave rectifier 938113117 13103 Z@nBrain e 1111A laa

alnsannaailuanina

Ve

KD, ZD}

10 &1
@ 3 E Vg v, 3 R=10Q
Vp =100 P}mf( KD, ZSDJ;
1:3V
2:5V
3:7V
410V

ARaUNgN6aY : 3

2adi 434

7193 Full-wave rectifier 4331 fiaa hiug adu ¥, 6oy 311 Vad i S0Hz

waz anAIAIMNIIIINY 20 1839 999 u 1A N A A Y

1

5 + 3"0

v, sm ot — b %SDBT l

v, §R

AD, %SD l

1:198Vv
21 220V
31311V
4: 179V

fnauiignsae : 1

2adi 435 :

2193 full-wave rectifier 131 A1 ANIE AN v = 1000, ANID S0Hz 933 10103

a = TR q 2 a’ a2 =
wARas 01\ mea i adnsannalilueaina

I-S & l_!,o
— XD &Df
v, ZR=100Q)
Vv
5 PN D, 25[)21!

1:1000W
2 :100W
3:200W
4 : 2000W

A1RAUNYNEDY © 2

2iadi 436 :




3193 Full-wave rectifier 131 ivinahiug 1du 7, sy 1414V A0 S0Hz uaz hian

e @l o = o ar 9 A Ay o= ' i W R
AIUNIUENND 20 L@y a5 us an peak reverse Uadnga n lFI laguaazal minu

wihla
I * lf
. —_ &D KDY |V
v, sm ot
v, §R
4D, 25[)21!
f.1002 v V. 100V a.5042V 1. 50V
1:4qan.
228 .
3: 22 aA.
4 :qa 9.

fnauiignsas : 1

2 437 :
3995 Full-wave rectifier 131 A hing 1au ¥, ii1iu 311 Va0 SoHzuaz lian

AUMUENAD 20 123037 IRIATZ0E]

o,rms

Is 3 i
= &p #&ph |
v, s ot
v, §R
AD, Z‘szl
n. 10A V. L1A . 12A 1. 15.5A

1:2an.
2 :1a .
3:1a aA.
4 %@ 9.

Anauiignsag : 2

2aii 438 :

2493 full-wave rectifier 1931 fAninaliws 161 ¥, Wiy 311V A0 S0Hz uaz liaa

iy 20 Toant sanmaa lilihn hraaddmmin

]

s x i

. =2 ND, KD 3

v, Si @f : BT l

v, §R

AD, zs[)zl_

1:4,805W
2 : 4,840W
3 : 2,000W
4:2,420W

Anauiignsas : 4



2iadi 439 :

495 full-wave rectifier 1931 Aninaling 1du ¥, iy 211V a21910 50Hzuaz iaad)

AN MUANNY 20 T@INF 99911 Power factor V13333

1

&g

o

Vv, Sl it

: 0.7
: 0.5
:0.95
01

DA WN =

fnauiignsas : 4

AD,

=l

D, 1

2iadi 440 :

19R539nsEuauLY full-wave AdAdsuavinaindulaafiunaesinasening center-tap Au bridge fianuuansnaduatingls

1: Aszudaving

2 : nszuanluanulalanuaayed
3 usvsuaving |

4 : usvsutdaundunanasanlnlan

Anaungneag : 4

2adi 441 :

3193 full-wave rectifier 1931 11 uA kI U ¥, 41110 100V S0Hz daiy hiaa RL 3iA1

WA 10 Quaz LmHEMIGAY NANOIWHUI WUNTARAs V,

v =

S_

v, sl @t

1 63.7V
1 31.8V
1 50V
1 99V

DA WN =

fnauiignsas : 1

il‘.S'

o

1

AD, KD} ‘5?
VO

L
AD, zgpzl_
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1393 Full-wave reetifier 4131 Aniualiusadu ¥, niny 100V S0Hz dend iaa RL 3

AmiAY 10Quaz 10mH A1IE1AY 93819199311 71 harmonic output voltage &AL 2

was 4
i =%
2 D, ZSDzT R
Vo
v, =V, s ot l L,
AD, D,

1:24.4V uay 7.49V
21 198V unz 24.4V
3:10.5V ua 2.24V
4: 42.4V uaz 8.49V

fnauiignsas : 4

27 443 :

1Azl A miua hiuzaan v, sy 100Vp S0Hz dant hian R 9145140110

mgﬂ
1 - J,io
— e ZSDBT R=10Q
VO
-‘/S = 0 lﬁ’H
AD, zggzl,
1:74v
2: 64V
3:54v
4 : 50V

Anautignsiag : 2
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3995 full-wave bridge rectifier 131 i A liiusdn ¥, uiidy 100V 110 S0Hz
dvadiy hiaa RL A 110U 10 Q uaz 100mH a@dy lsinpning zuavai SCR
gAY 0 990 9333 3815 Dind Tuddun 2 vaz 4 lasdszana Taglsnsil

aA3 1IN AU Dindaaus iiuad luudazninazue

i

& + iO
L= Xr X t

v, sin @r R
v,

£r %1l a

Cutput ripples of a 1phase fully eantrolled ract.
1 = — e

Ne2

o 30 &0 80 1ze 150 180
Firing angle in degree

: 1V, 42V
: 42V, 198V
1 2V, 10V
1 8V, 41V

DWN =

fnauiignsas : 4

i 445 :
2493 full-wave bridge rectifier 131 A1iua v AudUIAUIAY 2207, 1A
S0Hz#@adnu hian R= 10 Q 1aai)ninizuavay SCR 1inU 60 331 238149990

13 AU INADAY

5 ¥ E.o
= X XLt b
v, Sl @f

1 179.5V
1 155.5v
1 148.5
1 220V

DWN -
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3993 full-wave bridge rectifier A131 iiualitiinssauauyaniiiy 22007, . AN
50Hz ABBEN liaa RL #AWNAY 10Q uaz 100mH MHa 1A lagiiyininizuausa

SCR WA 60 BIA VIAUIDINTIAMB VA RMS

fs = | §
| — AT 2§T2T Vo
v, smn ot R
vo
b
N D, N DZVL
1:311V
2220V
3:197V
4 : 148V

Amautignsiag : 3
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3193 three-phase rectifier A331) Aiualaiins @uavlanihiy 380V line-line 121310
S0Hz doadny l1iaa RL IMINY 10Q waz 100mH a10a 11 93/119811115 30

VAR Y

A
b
A By D

v D Load

1410V
1 363V
1 537v
: 513V

D WN =
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L B, e q e e 1o ” . - . _=:-
1073 three-phase rectifier ﬂ&gﬂ i lias wduenulaniny 380V_ _line-line AN

S0Hz ABBENU 111aa R.L IANAY 30Q 1az 100mH A1HE1AY 138NN zImaas

A _
k
v D Load

1 1 o=
lrasna liaa

1 17A
1 19A
1 21A
1 23A

D WN =
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2adi 449 :
7493 Controlled three-phase rectifier @131 i 1ia Hidiuz s e nilaiiny 380V, line-
line A0 S0HzABAHNY Miaa RL IA11IAY 20 Q uaz 100mH AIEAY 1110

U3 IAMDABN AT 1INA 13PN LAV CRITINY 60 91A)

[

1 179v
1 256V
1 268V
: 310V

DWN =
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3193 Controlled three-phase rectifier 1931 1 i1 Tialus adua sl ny 380V, line-line
A0 S0HzAaadn Y Miaa RL 1A 100y 30 Quaz L00mH (3 zua hian lia kadderia)

DI 1UININE R QSN 1ANAINTA NIPNNNIZIAVAISCRININY 90 837

oV

1 180V
: 268V
1 310V

D WN =

Amautignsias : 1
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7493 single-phase ac voltage controller AAAFNY HiaAAIA 1M 20 Ta1n lneri ninaliusidmn

AR ¥, = 3107 2131105 10M@1NTIA RMS (v, ,,,.) Wvazndliuamgnauan sCR i 30

CEiR
. T .
i L 1,
“ r% —
v, sin ot Lig— -
T, _"o R

1: 155V
2220V
3:216V
4: 198V
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] noas S Y- o o' = o q ¥ ar
3993 single-phase ac voltage controller ABdENY hrana2a11913 20 lawal lasen nina s an

AUV, = 310V 29005 0 MDA RMS (4, ,,,,) Tuazi Y5 uaaaninm SCR i 90

GEiiN
: T ;
E‘S' ¢ I‘O
=y = 5
v, S o g .
T, ?"o R

1:99v
2: 110V
3:155Vv
4: 198V

Amautignsiag : 3




2iaf 453 :

1993 single-phase ac voltage controller AiB@dn 1 hianaIM N1 20 o laainiualiuidn

AR ¥, = 3107 9331 power factor Wzl Ui RARMIN SCR NI 90 DI

. L
- B S
v, S ot g -
T, }'o R
1:0.7
2:08
3:0.9
4:1
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2493 single-phase ac voltage controller 1931 ABAEAY MiaaAIA MY 20 Taviil Taar niua i

U3 IAUAUIA 7, = 3107 asinoannnszuaaas i hiaim 7 Tz A5 uaaiom SCR

=1

nyn 60
; 1. .
i ; 7,
S e 2
v, sin ot g .
T, }'o R

1:3.7A
2:4.7A
3:57A
4:6.7A
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2493 single-phase ac voltage controller 1931 ABAEAY MiaaAIA MY 20 Taviil Taar niua i

U3 IAUAUIA 7, = 3107 asinoannnszuaaas i hiaim 7 Tz A5 uaaiom SCR

=1

nyn 60
; 1. .
I ; i
S e 2
v, sin ot g .
T, }'o R

1:3.7A
2:4.7A
3:57A
4:6.7A

Amautignsiae : 1
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ar

2993 ac-ac controller 7131 I dynnmgarinluie’la

. T
T
v, sin wr g .
Tz 1’0 R
ﬂ)lk
0 i .
b ,
B I ,

1) gninie

D@ .
D 2@ .
D1 N uay u.
D 2@ 9.

AWN =
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27 457 :

7343 ac-ac converter )3 AU 1ML3 1A WD 11TIAAG A TR 1A HIBIAIATIILNNATFUTD I

. T )
IS : I‘O
—p B 2
v,, sin @t g .
Tz }'o R
¥
n o A A v, A
o Y A A
) 9 v,
1:4an.
2 : %a .
3: 7a a.
4 :qa 9.
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P P Q8 g
29935 AC-AC Controller 2331 Tyaayanagarinuluvala

Ly o 5
v s @t g &
VO L
) t
0 T .
b I S
T .

v
1) Ve v uaza

p2dan.
RILER
1 2@ A.
T 2@ 9.

DWN -
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7993 AC-AC Converter zdldayay 13 1ma 1iians 1nuiala tiadigazi sz 45

GELR
A4 "ER=10Q
vs AY VO .
L=1mH
¥
mno° oA v, A
o V. A
! Y.
1:4an.
2 %a .
3: %a a.
4 :qa 9.
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3993 AC-AC Controller Vo Tl uus iduanasen T, dalimsaaruiu (¢4

i <7
= P S

v_ sl of [
) v

n) VH % f) Vr“
1

2 @ SR

A\ 4

v

Y

D@ n.
RILER
D@ A,
D@ 9.

D WN =
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» .
Jsde hlu Ivaneniiesls

I

[R—
I
=

I)'

. L i i
- YL
+ =t VL - T
I?)z 4 D e v, SR

: Buck

: Boost

: Buck-boost
: Cuk

DA WN =
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» .
yaaade hln Iven anezls

D i

: Buck

: Boost

: Buck-boost
: Cuk

D WN =
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2aii 463 :

b N
Jsaa hli e an ezl

: Buck

: Boost

: Buck-boost
: Cuk

D WN =
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2ari 464 : .
2933 Buck converter finauaniigisuluizasle
1: AssugdaunaunnnIalvine
2 WSIAULDIVINAEINTITILIIAUSUNA
3 MdsnwavinawinAudaune
4 anuddindge

Anauiignsag : 2

2aii 465 :
1935 de-dc converter sialailvuseduiavinandudafuunaoanglwmesuduna
1 : Buck
2 : Boost
3 : Buck-boost
4 : SEPIC

fnauiignsas : 3

2l 466 :
dalaiflunaudnuaizaas power supply
1 : fimsuanszunounagdraviuinuag
2 : Power density g9 tNaaauuIALAZUINIA
3 ansamuandilsznauideldgarunasanaiulu AC
4 : gannaa
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ail 467 :
dalaflunudnaiziauaas switching power supply
1: anudainden ‘ }
2 : Power density &9 tNaaauuIaALasiInn
3 : gnsamuannsluauadide Il 16
4 : pdfayaaduneauasianviwad THD 60

Anauiignsias : 2

2l 468 :
1935 boost converter fiusedudunn 5V uazuseduiarvine 15V Taaviainuderianud 25kHz azfidn duty cycle winduziala
1:55%
2:67%
3:70%
4:25%

AnaUNN6aY : 2

2an 469 :
2933 buck-boost converter fussfuduna 12V uag duty cycle windu 0.25 Taadsindeniaiud 25kHz asamamAusaiua1ving
wa Wadualvivinululuuesaciiag

1:8V
2:4V
3:-8v
4:-4v

Anaungneag : 4

2iadi 470 :

1% 1 =
voltage gain —2 = —— AlMva 17995 1A
v, 1-D

Lﬁ'é] V5 = Output veltage
V; = Input voltage
D=Duty cycle

: Buck

: Boost

: Buck-boost
: Cuk

DWN =
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27 471 :

v, -0 - q
voltage gain —2 = —— 1iluvaaaala
v, 1-D

1) V5 = Output veltage
V; = Input voltage
D=Duty cycle

: Buck

: Boost

: Buck-boost
: SEPIC

DA WN =
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2iafi 472 .
2933 DC-DC 193slafinsanadiaeIni wiagindarlugaiug turn-on
1 : Buck




2 : Boost
3 : Buck-Boost
4 : Cuk

fnauignsag : 1
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1975 DC-DC 7ialanan‘bignsas “Measlafinsainamaeiwihdiasindaglusanug turn-off”
1 : Buck
2 : Boost
3 : SEPIC
4 : Cuk
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2afi 474 : )
2935 DC-DC wastaluiuseduiarving 16592y useduadauna
1 : Buck
2 : Boost
3 : Buck-Boost
4 : Cuk

fnauiignsas : 3

2aii 475 :
2935 DC-DC 293sladiguniseulas ripple voltage wiilaufu
1 : Buck wag Boost
2 : Boost way Buck-Boost
3 : Buck-Cuk
4 : gannaa

fnauiignsas : 2

2afi 476 : o
2935 DC-DC 2935101 ripple factor amay wilawiiumi duty cycle
1 : Buck wag Boost
2 : Boost way Buck-Boost
3 : Buck-Cuk
4 : gAnnaa
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Wi 477 :
2935 DC-DC 19351014 ripple factor uneiu Au switching frequency anflgvaas
1 : Buck wag Boost
2 : Boost way Buck-Boost
3 : Buck-Cuk
4 : gannaa

AnauNgnead : 3
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7993 Single-phase half-wave controller @131 Aaadny lwaaan1unu 100Q tiatiualy

U3 IANY, = 2207, waz SCRINGZUENNI 60 DA 33 1IN U5 3@UNA e (7,)

il RMS
b e
& O_.
Ia +
D
71 1 T
TS T’O:.R
1:110V
21189V
3198V
4 : 280V

Amautignsag : 3
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Single-phase half-wave controller A33UA@ gAY I aAdIA1MNINL00Q tiiad1siual

W3 AANT = 2207, way SCRIINGZUai 90 2471 3@ 113311 15 1AM ASN 194 1118 19111A

rms
v,)
1 Tl 1
7 I_BH L
I_H_‘[ +
)
7 1 g
4 " 2R
1:-29.5V
2 :-39.5V
3:-49.5v
4 :-59.5V

fnauiigneas : 3

2iadi 480 :

3rsaag) Ania i iaadud s eid i Quas wsaduduna (7, Juiiy 310V Ak
AINHHINY 20KHz duty cycle 50% nazaInienimiiiy 200 2 H vl hidwnuilszgiivna i

NG VAN ADNTIARAY NANATAIAIAINN 1Y

»
a3
Vd__ L i i
- Y
4 + VL - T
Ve ZSD == v R
y

1 170.5v
1 110.5V
1 155.5V
: hifiziagn

DWN



7993 Buck converter

v
?‘f =4 SV, =0.5(310)=155.57

@

5:

fnauiignsiad 3

2aii 481

yaasda ll3 Yo lade 1393 cuk

eteoerd

fad L
1L lsaan
LY I
Vot ; T l
4 i 4
2) B e'a'a'a" ” laaas
Va‘_—'% 4% & e T 2k
7 L
3) Yy Bt Y YL
Va‘_—% 4% == b3
C L
4 _ﬁé‘n IH e
+
—F = &
YT 5‘ o] RTH

Daa 1.
T 2a 2.
T 2a 3.
:1a 4.

DWN =
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2iar 482 : o
1935 DC-DC 1935 Iusosuaviwavinduusoduduna wWiadsu Duty cycle windu afondlsnasanunanmsaingd
1 : Buck converter
2 : Boost converter
3 : Buck-boost converter
4 : Buck converter
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2aii 483 :

LALFS ERRER RN IR LA TS aﬁ'man"l'igﬂ(vo y it wina’lii 7, =50V, Duty eyele = 0.4, C=100 47,

L=400 (15 , frp=20kHz 18z R, =200

o +o

R;

Qi

1:20.00V




2:33.33V
3:125.00V
4 :83.33V
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2aii 484

110303193998 10INMAINIENN Dinamnga Tuan13z Continuous operation Lilar niua lif

V=50V, Duty cycle = 0.4, C=100 (4F , fu,=20kHzuaz R; =202

N +0

: 100" TAsta3
: 2001 TAsLEud
: 3001 TAsiEus
1 40010 1ATLEUT

DWN =
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2933 buck converter Aitnualyiiseduilauin 310 Taad drsiasnisdiuuseduaiaan 48 Tasl agsiasdsuliif duty ratio winla
1:10%
2:15%
3:20%
4:25%

fnauiignsag : 2

2aii 486 :

[l
=

3993 buck converter 3@ 1MIMYMIAAIAY5 24 1IBABING Output voltage ripple A1 12 1ifa

fmiuali DC supply( V;)=30V, Duty eyele = 0.5, L=400 /1 H, [, =20kHzaz R; =200

. =10 (1F
5. =20 1UF
5 =30 1UF
4 =40 jHF
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3993 Culk converter N 'Jﬁﬁ!ﬁ‘l!.‘i"!ﬁ 12V wez switching frequency 10U 30kHz lnelliy duty cyele

wiif 0.25 NN e rianas v, | tiemiianmeiniiag b hinadeias

I & 2

. ny cT REV,

AAA

1 8V
14V
1 -8V
1 -4V

D WN =
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11031193 A3z @ d eniA Y, asanuesla

S(E

e A 3 Ve A

|
)

4
4 Yo

.2
=2

=

=

=1
-
=

L

Daa 1.
D 2a 2.
D 1a 3.
: 1a 4.

DWN =
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1193 Half-bridge inverter #i0adny hian RL Jidiiny 50Q uaz L00mH A3zl dniwali
amplitude meodulation ratio (1) AN 0.5 721310 fundamental frequency (N 50Hz waz
Cartier frequency IANINY SkHz 05963 ¥y, 1101 200V 936 193990 115100 WA (7 g ) N

77110 fundamental fie quency

=L
5

175V
: 95V
1 150V
1 53V

D WN =

Anautignsia : 4

2favi 490 :
2935 DC-AC inverter wuulalviiasonuarvinaunniige iladivualinsedudunanasnssuaivingu

1 : Half-bridge
2 : Full-bridg
3 : Push-pull
4 : ifiaiagn

Anautignsa : 2

27 491 :

1995 Half-brid ge inverter A9V MiaAR.L A 1011AD 50 Q2 uaz100mHE 31 A 1iuahi Amplitude
modulation ratio (/) JIAANAY 0.5 N 7130 Fundamental frequency AN S0Hz Maz Carrier

frequency IANAY SkHz 15 AN Ve AU 200V 997 114901301 fraquency modulation ratio {2 Y }

=0 4.5
load

=c; | _"\/A%

:5

.10
125
: 100

D WN =
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2993 Full-bridge inverter d@odny ian RL Jawiny 50Q uaz 100mH dagd dniuahi

a4 w = o o & o E)
Amplitude modulation ratio (72, ) IANINDY 1 IMTAINFUUY Bipolar voltage switching F37 31310
fundamental frequency (1101 S0Hz a carsier frequency WA A SKHz 15 989 Vi H10U 200V

o P | ' = =t ' = :
VAATUINT T LT AAUNAD AT l‘liﬂﬂﬂl‘li“l-!']ﬂl‘]h!.m{tﬂ

15 &
! joad

- 4(%}TMKS}

: 148V
1311V
: 150V
1 184V

DWN =
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2993 Full-bridge inverter d@agny ian RL I wiiny 50Q uaz 100mH dagd dniuali

a4 w = 5 & o
Amplitude modulation ratio (#2,) AANNY 0.8 IMFTAINTUVY Unipolar voltage switching H 31
77130 fundamental frequency WINY S0Hz taz camier fraquency IAWINY 1KHz 033an Vi

AN 300V 997194300311 13 A UNANAI 831 liaa i s RS

Il
1]
Q

A

L]
ICLQ\ i
i

1:147V
2: 311V
3:174V
4:133V

Anauvignsias : 1

27 494 :

1993Full-bridge inverter @@agNY MaARL IMiiny 50Q uazloomH Az Aniuali
Amplitude modulation ratio (72, ) AP 2.24 5 7171310 Fundamental frequency WAL S0Hz taz
Cartier frequency IAWHIAY SKHz w5989 ¥, il 300V 93@193001105 i@duianasaa liaa

(Fundamental voltage) ELIRTET: IHJ NURMS




1 190V
: 310V
1 234V
1 330V

DWN =
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1193 switching power supply A 1AM aGan 1111930215 vazgnaaulanniniiesla

L =1 +

: Forward converter dauiasuiainigas Buck-Boost converter
: Forward converter siauiadnnannigas Buck converter

: Flyback converter éiauiadnnannivas Buck-Boost converter
: Flyback converter éiauiadnnannigas Boost converter

D WN =

fnauignsas : 3
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1193 switching power supply A1z UiivaGan 1319502 luazgnaauaninniwsla

o L
s H ST L +
[ ]
R
a2 & D =FcC v

: Forward converter gagatdasunannivas Buck converter

: Forward converter gagnuidasnnainivas Boost converter

: Flyback converter gndauwdasurainivas Buck converter

: Flyback converter gndauwidasurainigas Buck-Boost converter

D WN B~

fnauiignsiae : 1
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1193 switching power supply A1 131031380 11119502 liuazgnaamlanansla

ol + L o
/1 2 H Y Y Y +
° +
M M2 7 ——'5: v,
°
oe °
Vi— M w2
- - D3
o3
™
rfﬁ T3

: Forward converter gnaauilasunainivas Buck converter

: Push-pull converter gngnuilasunannivas Buck-Boost converter
: Push-pull converter gngnuilasunannivas buck converter

: Push-pull converter gngnuilavunannivas Inverter

DA WN =

dAmautigneag : 3

2aid 498 :
1935 switching power supply 29aslavidnagiunisnsesunnuuuy unidirectional core excitation
1 : Forward converter
2 : Boost converter
3 : Push-pull
4 : Half-bridge

fnauiignsas : 1

2favi 499 :
1935 switching power supply 29aslavidnaglunisnszsunnuuuy bidirectional core excitation
1 : Forward converter
2 : Boost converter
3 : Push-pull
4 : Flyback converter

AnauNgnead : 3

2iadi 500 :

ar o ar o A e o
ﬂ]T‘INﬂﬁﬂﬂgﬂ VAR THIANT TG IS ]‘Il‘i‘!ﬁ (VO) Lﬁ@'ﬂ 1‘]?‘]&&5]111‘ Vd = 3007, Nl=1003a1 , N2=50

581 1Az Duty ratio A A 0.3

D2

1 480V
: 240V
1 48V
1 24V

DWN B~

fnauiignsag : 2




2iav 501 : )
#7191 Input harmonics current Uad9asi3INTzuaRtaNafa

1:13579,....
2:35709,...
3: 157,11,13,.
4: 57,11,13;...

fnauiignsag : 2

v o
2ian 502 :
&161 Input harmonic current Ua99aTL S BINTLEEINERD

1:135709,..
2: 3579,....
3: 157,11,13,....
4: 5711,13,...

Amautignsiag : 4

2iadi 503 :

) = " - = A . o oo
TUREnm AUy asdwnenundu v dedrmusliumdn 1, déwitdy 10ov

o

AAWAWAWAR™
VYN

R 7]

1 50V
1 32V
1 64V
1 70.7V

D WN =
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- - * . . - A . - '
aiwemfuiidnenl 2sfhwissundi Rime voltage (ledmusbiundy I I

IRTRTRT T

1 70.09vV
1 31V

1 98.5v
1 63.7V

DWN B~

fnauiignsag : 2
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Pl = = - d v . .
i"lﬂp]ﬁ ARLTIT WA AT A TE WR L LR AR WEH ﬂ“ﬂﬂ A TR TR0 M SR

driniamlumnTn =

'IP”

AAWAWAWAR
V VA

3 a i3 4

1 81%
1 45%
1 70%
1 66%

D WN =

Anauiignsag : 1

2aii 506 :




amplenduannumn s leaud i e musdism i mdada (eooile

)

—
i
— i} o i
" -
— 15 . R= (v,
% Vi —L
o, Fim, o

o S B3l e
=5 ofy
- -

- QY =
0 (a Q.o
o o

1
2
3:
4

fnauiignsas : 1

221 507 :
= 1. T S ) ' i (N Y | .
arhapimma b tindiunm daeeibinzan § e vdedioos:

= r 4w ¥ roef, ™ ror_e !
Tﬂlﬂﬂﬂﬁhﬂ'lﬂﬂ'ﬁ'ﬂ efemrinemeun efwe i Dulunefinet sfasiime ua

R LEHI LR g R gl

2:
3:0:)?(
4

Anaungneag : 4

2iai 508 :
4 & o a . & o % a
N132aNLULYIIT DC-DC AauLInitaal T%’]@]mﬂﬂﬂ']Lﬁuﬂ']%’]“ﬂuﬂ%ﬂuﬁﬁ]ﬂﬂl@]&l']ﬂ'ﬂﬁ;ﬂ
1: Duty cycle
21 anudlumsaiad (Switching frequency)
3 @ Current ripple
4 ANAMAITEINDT

fnauiignsag : 2

2iafi 509 : .
mesLLiaﬁ‘uLmﬁvgmamnsﬂaml,im‘"u Buck converter fia (Lﬁa D=Duty cycle)
y_ta
1. ° D
). V=VlD)
¥, = ¥a
3: (1-)
-

fnauiignsag : 2
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AUNIULTIAULDIENATEINITNULIIGH Boost converter Aa (1ila D=Duty cycle)




w
I
oy

1:

A
Va

3. ED)
-D

fnauigasa : 1

2iafi 511 :
2997 Buck-Boost LilausIduiandneg 40V ussaudumna 100V nizumadudune 4 A asdwmmednszumaisendna aanuilunisldom 50 kHz uazlifa
iasnugysluins

1:4A
2:2A
3:10A
4:0.5A

fnauignsas : 3

2ai 512
24933 cuk converter & WIIAUIUNNLYNTL 100V Uaz duty cycle = 0.25 uazvhuAiaud 30 kHz #INATTAT L = 50 mH I IUTIAKEIAWA
1: 13333V
2: 25V
3: -100V
4: 3333V

fnauiigneas : 4

sail 513 :
2993 DC-DC converter Naﬂﬂﬁﬁuuﬁwuwﬂ%’uﬂgaﬁ’aﬂsznauﬁwé’a (Power factor correction)
1 : Buck converter
2 : Boost converter
3 : Buck-boost converter
4: gnnnda

ARaUNNGY : 2
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1997 Buck-Boost Converter fussaufuna 310 laad win daansussauduaan 100 hasdazdasrimuali Duty Cycle zassdadiduiiila
1:0.67
2:0.55
3:0.8
4:0.24
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2997 fly-back rumﬁ‘ml,ﬂmmﬁ]’m’mﬁa:vh
1 : Buck converter
2 : boost converter
3 : buck-boost converter
4 . cuk converter
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73997 Forward converter gnﬁ'ml,ﬂaau'mn'mﬁaz"l,s
1 : Buck converter
2 : boost converter
3 : buck-boost converter
4 : cuk converter




fnauiignsiae : 1

2atl 517
29397 linear power supply WANG193IN3937 switch mode power supply 8&14'ls
1 : 2997 linear-power supply Tfwalourasanuidn
2 : 2993 switch mode power supply lFwalautasnanuiidn
3 : 7937 linear power supply fmsuonszuunIg
4 : 73393.switch mode power supply Inmsuenszuunsnig

Amautignsias : 1

2favi 518 :
’adﬁlﬂﬂﬁﬁni:ﬁuuﬂmmu Bidirectional core excitation
1 : Push-Pull converter
2 : Flyback converter
3 : Forward converter
4: gnnnda

fnauignsas : 1

2favi 519 :
Nai’l@ﬁﬁns:ﬁ:w,l,nuuuu Unidirectional core excitation
1 : Push-Pull converter
2 : Full-Bridge converter
3 : Forward converter
4: gnnnda

fnauiignsas : 3

2t 520 :

21923A2uANIE U IHThaIsuaady (Single - phase unidirectional controller) 4431 1N

i
nizuagnlfuiiuduain o 81 150 pamn usaduedinazliegluiada

v, (vn(v.,/ﬁ

1

2 v, <v, <0
3 vy <vy <2
4

U‘I«E(v‘,<ﬂ

fmauiignsiag @ 1

2iaf 521 :




21323A70ANId U IHThAIzuaadY (Single - phase full wave controller ) A3 FINYUIN

T 5 ¥ -1
nizuagnlfuiiuduain o 84 150 eam usafuedinazlieglutada

v, (vﬂ(v,fﬁ

1

2 v, v, <0

3 v, <v, <2
4 v,fﬁ(v',(l!

Anautignsiag : 2

2iaii 522

29asmnuRsadHlIihnszuaedy (Single - phase full wave controlle ) 6371
inualAngdy vs = 120 Vv yuilinizuavad scr i 20 aam Tnaaduddumuila
10 Tesiu asdnnaBmansduedim

T1 g

A

I + J'Is
T2

Vs @ Vo| = R

Is

—_—

1 60V

1 74.85V
: 84.85V
1 99.85V

D WN

Amautignsiag : 3

afaii 523 :

N13AILANULL on-off control #8249 AC-AC voltage controller ﬂfuz&'mlmjsi'mh:;‘lﬂm“l’ﬁﬂ”ﬂmaﬂs:l,nﬂlﬂ
1: 1%1%@@1mwmw?ﬁﬁmﬁumm%’au

¢ llumsmuquualaainadn

: Iﬂﬁ’lumsmuqmamaﬁfuﬁﬁ

annnda

SN

AnauNgnead : 1

Aan 524 :
v a a & & o A ¢ A o A o
Jaduas PWM dulnafinasiuindenuainaiiniiedtinfedala
1: susansesusiauaniueinglaing

auInUTusIauuazANu AL GNa Lo
sanszugzeuafindeuaugslad
annnta

UG q

HwWN

fnauiignsas : 4

2t 525 :
a ] o 4 a o a i a o o e 4w o o
funafiaefuuuunasdnousiaunieildinaia PWM Sanudlunsadativindy 5kHz wazussauaduavinny 400 Taad Avualw Fundamental output voltage

a a o o a
UANNDNINY 50HZ I WITWAN ﬂ@]i’]ﬂﬂi&lﬂ@l,ﬂ@’lﬂ’l’mﬂ(mf)

1:200




2:100
3:20
4:10

fnauiignsag : 2

|
an 526: B ) )
Sunefineizuadufinioy (square wave) 1 W8 uuufisuTad IFunasussawlnass 300 I’mﬁlﬁLLiam”uvlwﬁﬂmmaaé'uﬁmaanﬁm’mﬁué’nga (fundamental

frequency) \vinny
1: 300V,
2191V,
31150 V¢
4: 135V,

Amautignsiag : 2

aafi 527
wasBunediaafuuy PWM Wausad nualddannisuegian ma = 1 ussaulwassdudurinn 310 v ussduanaanazldndszanouriily (vims)

1:320V
2220V
3:160V
4: 110V

fnauiignsag : 2

2aii 528 :
a 2 a . v g g . . o o o 4 o .
29938unefinafuunfisnied (half bridge) PWM wlaiiiun drlddasmsnagiaa (modulation index) ma= 1 usianlWassdud vty 310 V ussdusanaziien

dszanawninls (vims)

1 320V
1 230V
: 160V
: 110V

DWN =

fnauiignsag : 4

aaii 529 :
NINAQLAALUL sinusoidal pulse width modulation (SPWM) uae Space-vector pulse width modulation (SVPWM) feanuuandnanuaeingls
1: svPwM ussawandwalugnudaduunnnit SPWM 15%
2 : SVPWM finanmsisrenin SPWM
3: SVPWM fnannmsfigugaunin SPWM
4: gnnnda

Aeaungnead : 1

wilanndan : 73 : Solid state motor drives

2favi 530 :
waslaldaiuauarnusy DC motor
1 : Cycloconverter
2 : Chopper
3 : Inverter
4 : Variac

Amautignsa : 2

2ai 531 : )
umsmuauainawmasiWihnssuaaduuuude Tasiani 4 10 mnsasnislinamasiinnugl 900 sausauid Sunafinasazsias
vihunanuduinia

1:20 (dsaaf
2 : 25 \dseaf
3: 30 dsmaf
4 : 40 \dyaaf




fnauignsas : 3

2 532 :

nanasuasnAtaasaaulnsafatale

: m‘lw:mmaa‘waaﬂanm‘mmmmasnnﬂanﬁmismasmmauLWanumaamum

: m‘lw,ammaa‘maaﬂanﬁmmmmasnuﬂanﬁmismasmwmmﬂz\mu 45 2961 ARAALIAN
: m‘tmammasmaaﬂanﬁmmmLmasnuw:\)nﬁmimasmuummﬂz\mu 90 29f1 ARAALIAN
: mnﬂuunmmwamaoWanmmaao‘tmamsvmw 0 9 90 aven

DWN

dmauigneas : 3

2an 533 :
AtanuasusIfusaas viuANNdudnya vasdunasinasuia PAM desaTuaaifluwuy &anf fuualsznafvinuasussduivaseuas
WIRRIANE

1:1.wih

2 :2/3win

3:1/2 win

4:1/3 win

dAnautigneag : 2

WA 534:
dalaflunmsiinarlaundndlvidunainas
1: Lﬂaﬂu‘IsLmas‘lmanaou,mmmu
2 vinbhminlvdulseas
3: “lﬂsmasduuai&uénmas Taiasfindseau
4 AnaaIananily i nTwaunaslsinas

fnauiignsas : 1

2iadi 535 :

inae19'15393¢Ti SCR nanlinnszuale
1: am@n dv/dt av
2 : 112933 snubber

3 : 12h9as commutation
4 : vinlvinszuanluacsinu SCR unaninnsgua Holding Current

AnaUNgN6aY : 3

aati 536 :
nawmasivvhnszudasesaadAunvasdanszuduuumunulddvugaslugl Taadivualviyuaazduiuvindyu 30 ase uasaundine
inductance 1a9 Armature Sargewaaunseuaitivasniuieulsid ripple nszuaFInaMAZiAVinAULYN S

:f Ry =0250

+ I‘a

22012 sin wt

[ |

=
s

() e, =165

1:26.13 uauil




12,13 wawil
: 584 wawil
1 216.13 wawil
: 200 wawil

auabhWN

fnauignsiag i1

aiaii 537 :
naLmaé‘lwmsacsiaa:jﬁmaasL%qunssummnmnqu"lm"ﬁagﬂ TaafmualviyuaazauIuvindu 30 asan uagauy@inal inductance uav
Armature fiagowaaunszuanluariudau’lifi ripple assugaonanagfiavinls

Iﬂ
—-
-SI R,=0230
Fi
+ Lﬂ
2202 sin at
A A o, =165F
1:26.13 uawil
2 :2.13 uayil
3 : 584 uauil
4:216.13 uauil
5: 200 wail

AnauNgnead : 1

aavl 538 :
Aaunasieasdusuduiadau DC motor dvgiaunsavinoulaa Quadrant

Il
L]

o

ANA
b A

.
[

Za

Il
L]

®

: 1 Quadrant
: 2 Quadrant
: 3 Quadrant
: 4 Quadrant

DWN =

Anautignsiag : 2

2ian 539 :
AsAILANAMNET Induction MotorTaalfuanuduasusesulviiiilaulviuanasasnodo agvinlvitinaylsiu
1 : lamnudanaginifidainng asih litiansaudzas iduusawimdnluztasiteainia
2 : WaeudvAndugenindidaunng asvinlitAans audzasidunsswiindnlutasinvannd
3 @ agdinarirlvusediaaasnuasuateasgariull
4 : agdfinarvinlvnssuaaasnuavuatnasgotiuly

fnauiignsiag : 1




afavi 540 :
Separatel ly - Excited DC Motor #yuauidy 750 rpm Taaassudaisiuaasfidawingy 10 A anusiumuaisiaaasiiavingy 10 asm
Tusveuiilaulvfunawmasaisfisvinduvinla
1:100V
2 : 150V
3:50V
4 80V

fnauiignsias : 2

ofavi 541
TumsmauauauEIZa9 Induction Motor wuunsenszsan I msavin'lalaeiala'leing

1: ﬂsmwmumﬂau‘twnnnamai
2: ‘ﬂiummawaaLLiamumﬂau‘mnwamas
3 : dsuanudwsaudulfuusesuiilaulvdunamasiudasidiu V/F aoii

4 : gAnnaa

Anauiignsas : 4

dan 542 :
Induction Motor grwdlefiziayadefl 1500 rpm, 220V, 4 poles fsiasnisiuanuiizasuainasiily 750 rpm acnANSILIUTIFULRY
ANNAzasNatnasaIsiA lndtAasdudala

1: 110V, 50Hz

2:110V, 25Hz

3: 115V, 27Hz

4 gANvZa U uRL A

Anauiignsas : 4

il 543 :
Dynamic Brake fiviinviagls 1u Inverter Nldaiuauuatnasiniiediin
1 dlugldindelnihain C i DC Bus tialvusodusiAenag
2: Lﬂumm’tﬂjﬂaanunswuanswmnmaumau,sn (Inrush Current)
3: Lﬂumwmumummaaunmnn Induction motor 1ailsuaiusisan
4 fluarusumuiitalusaeinamasiidosemug

fnauignsas : 1

ail 544 :
aosuifuasuanaswinssudnsofadinaudale
1 : Separately — Excited DC Motor §i Speed Regulation @#n31 DC Motor wuuuuu
2: Startlng Torque wav DC Motor wuuzuudiniuuuaunsu
3 : Wlanssusuavua field ﬂwuawnwam’m speed Fotiu
4 : usefinuasnawnasfiAduagAuusofuarsunaas

Anaungnead : 1

2iaii 545 : .
Tun15U5u Speed uay DC Motor iaunsadiuilvuleiing
1 : Wruiindnafuaiindn
2 : Usuviusesuiiilau
3 : 11 R eaaunsudAuaisiuLaag
4 : gannaa

Amautignsias : 4

2favi 546 :
Tumsdsuaraudizas Induction motor Taaly V/F Inverter i dranuiigeninanusivididausy dalagnsasvige
1 : usofingodnzasuainasaziannndniea
2 : wseilagegauasnatnasazdainAundale
3 1 WdndwimdnazfidvinAuiAale
4 : uwsvadundrabiduuaeasidArunnninaiide

fmauiignsiag : 1




Wail 547
uasi¥uaNuEIzas Induction motor Taalal V/F Inverter ifu dranuiisnnitanuiviisausy talagnsaciign
1 : usoduiaavifunawnasfisiannineida
2 : WanAfwimdnasfianvinduide 16
3: 72 n gn WA
4 9AVv 22 nLRY 22 2

fnauiigneas : 4

2iari 548 : o
T ldud Trasdssinn Waan duin duasdinaduiifszning useliaduanuiiaae'ls
L hak,
2: & er
3: & 2 N’3
4: % N’4

fnauiignsag : 2

72 549 : 5
daansailasaldiintdifudaizanuasalnsaiulasfundonuinllduinfaunainasnssuasdu
: Inverter
: Chopper
: Snubber

: Buck Converter
: Cuk Converter

U WN =

fnauiignsiae : 1

o o
aian 550 :
dalaflufawmaialunsivuauuainduuy PWM luieasdunasinasuuuanuiale
: Space Vector PWM
: Harmonic Injection PWM
: Sinusoidal PWM
1 QAva 1, 2 uae 3

UhWN =

fnauiigneas : 4

2iadi 551 :

dalalildnausuiifuas Induction Motor
1 : agnifawisudy DC Motor
2 : anuii TseasenninanusIdelasils
3 anuii lswwasvinduanusidlasila
4 alauiingesneledne

fnauiignsas : 3

2atl 552 :
Induction motor 3 W& waula 20 w9 380 / 220 V 50 Hz 1440 rpm 4 dindn fianusideTastavinduwinle
1 : 1500 sau/u1vi
2 : 1440 sau/u1i
3 : 1420 sau/u1i
4 : 3000 sau/ui

fnauiignsas : 1

2favi 553 :

Induction motor 3 wauum 2 wseain 380 / 220 V 50 Hz 1440 rpm 4 fhwiindn anuditsmasfisivinia
1:1Hz
2:2Hz
3:3.3Hz




4 :50 Hz

fnauiignsag : 2

|
2ian 554 :

v o P rs <o & < a o v
dafiuad PWM dunasinasiuinfaunatnasiniienindazale
: an EMI.(Electro-Magnetic Interference)

: a6 Switching loss aavaunasieas
: aanIsAssianzasuseiianalnas
D uduusIwiman (flux)luzravannduasuainas

D WN =

fnauiignsas : 3

afatl 555 :

3a3j9nu8waIMsld Turn-on snubber Lﬁa'ﬁ“@lqﬂs:aaﬁmufﬂlﬂ
aasaTMsasunLasuasusian dvidt
aasammaasuulasuasnszua diidt

86 conduction loss

annna

D WN =

fnauiigneag : 2

afaii 556 :

3a3j9muewaIM3ld Turn-off snubber Lﬁai’ﬂqﬂi:aaﬁmwﬁalﬂ
1: sesamnsiasuuyaivesussa dvidt

aasammaasuulasuasnszua diidt

8@ conduction loss

annnia

HwWN

fnauiigneas : 1

2dan 557 :
o ¢ A ea A€o o um 4 & o A o o a 4 a ¢ '
NR‘IJﬂdﬂﬂi‘ﬂuqﬂﬂimﬁ'}ﬂ’ﬁﬂLﬁﬂ“flﬁa%ﬂﬁﬂ"lﬂdlﬁﬁﬂﬁﬂuﬂEi‘\ﬂ]% YIWLﬂﬂﬂWﬂ\‘]vlw‘V%giyLGEJY]K’J@]‘HL'T]%SEJ'NVL?

{ A ¢ 4

1: dngodsnaiadasi

)Y
D.

ﬁﬂ']ig{y}ﬂﬂ“ﬂﬁ'lﬂ“ﬁﬂ@ﬂ'lﬂﬂ
a A ¢ X

2
3 dngudenaiatgsin
4

)Y
D.
>
o

)
D

U

]

)

NaNNUa

]

feauiignsas : 3
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