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ZNUOAVTIKES TANPOPOPIES TOU npéneko?vapi{ouys yto tn diodo:

* AmnoteAeital amo dUo (wveS NULaywyoU UALKOU, TUTIOU-pP Kal TUTIOU-N.

* AloOETEL OV0 AKPOOEKTES: rrfv dvooo (A), ou Bploketal otn (wvn-p, Kal
v kaBodo (K), ou Bf}gfsrou otn Cwvn-n.

* AE&LTOUPYEL OV EVAG [N EAEYXOMEVOG OLAKOTITNG.

LIEK AAOA



HAEKPTIKA AYTOKINHTA

AlobocC

‘Otav n dlodoc eival opBa TToAwpEVN, ONAOT) BETIKT) Avod0g
Kol apvntikn kaBodog kat ) taon uF ival 0,7V, TotE
OUMTIEPLPEPETAL GAV KAELOTOG OLAKOTITNG Rgt AyEL.

OpBa moAwpevn 6i0dog

LIEK AAOA



HAEKPTIKA AYTOKINHTA

AlobocC

‘Otav, avtiBeta, n 0i0d0¢ elval avaoTpoPa TTOAWMUEVN,
OUMTIEPLPEPETOL OOV OLVOLKTOG OLAKOTITNG KOlL OEV QAYEL.
AvoTpodn TTOAWOT ONUAIVEL: apvtskr] dvoSoc Ka
Oetikn kaBoodo¢ ,%

X/__/A LK

Avaotpodr) ToAwpevn 6iodog
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AimtoAiko Tpavliotop (BJT — Bipolar Junction Transistor)
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Mepikéc epunmopikéc popdeEc Twv transistors
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Katnyopieg tpaviiotop BJT
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B“"” Collector ~ Collector
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Aeltoupyia npn-tpavlictop

To tpaviictop AelToOUpyEL OOV EAEYYOMEVOG OLOKOTITNG. o va
AELTOVPYNOEL OPWG, amatteital opOr OAwon. AnAadn:

— BOetikn) tdon (+) otov cuAAekTn (C) \

— QPVNTLKT) TAON (=) OTOV EKTIOUTIO ,ﬂn VELWMUEVO EKTIOMUTIO)
— Betikr tdon (+) otn Bdon (B) v
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BJT — Bipolar Junction Transistor

Avaloya peE TO pevpa Baong IB (1 tnv tdon UuBE), AapPBavoupe kol
dtadopetiko pevpa IC. Mapakdtw daivovtal ol yapakInpLlotikeg eE0dovu IC
=f (UCE), e TTapAPETPO TO peV A Baong IB. \

\ A,
Ic, Q
12A7 .

70mA
10A7

8A1 SO0ma

x 30 mA

2A
Ig = 10maA

; T
ZX. 1.15: Xapaktnplotikeg Ic = f (Ucg)
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BJT — Bipolar Junction Transistor

‘Eva tpavlioTop ylo v AELTOUPYTiOEL, TIPETIEL AdEVOC Va Elval opOA TIOAWUEVO
KoL apeTEPOU Vo EQAPOOTEL Lo OeTikn TAOTM oTN Bdion
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IGBT

Edav Beloupe va eAeyEoupe pevpa loxvog 100 A pe eva tpaviiotop BJT
TIPETIEL 0N BAON VA EXOUE LoXU 5 A. AUTO EXEL AV ATIOTEAEGUO UEYAAN
TITWOT) TAOTG OTO KUKAW MO Kol UPNAS pevpua le\{Kpd KUKAWLOTO
gANEyYOU.

TpaviioTop pe KUKAWMA &\E—E&ou
X/ :

L 2
; 5A
Control % B =20
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IGBT

Me to IGBT pmopoupe va eAEYEOULIE TO PEUMA LOYVOG 100 A LIE EAGXLOTO
peLH oTnV TTUAN (Gate).

Collector -+
C
Simplified (o] ircui

Equivalent Circuit
% h 1
=0A |F*—
ontrol will

o
E N V circuitry
J, 1004

PNP

K | Transistor
G “ )

M-channel
MOSFET

Mewovéktnua tov IGBT \(/
‘Eva pelovektnua tou IGBT o€ ox€on e €va TUTILKO BJT elval o 1o apyog xpovocg amevepyornoinong tou. MNa
ypriyopn evoAiayn kot unAn tkavotnta XElpLopol pelpatog, ival SUOKOAO va VIKNOETE To Tpaviiotop
SutoAkn¢ Staotavpwong. OL TaxUTEPOL XpOVoL amevepyornoinong yia to IGBT pmopouv va emteuxBouv e
oplopEvec aAlayéc otn oxebiaon, aAAd povo og Bapog tng LPNASTEPNC KOPESUEVNC TTTWONG TAONG LETAEY
OUAAEKTN Kal ekmopmol. Qotooo, 1o IGBT mapexel pla koAl evaAlaktiky Avon ota IGFET kot BIT yia
epappoyec eAeyxou uPnAng Loxvoc.
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IGBT - XapoKtnplotiko

Fully

Erteldn) to IGBT €lval pia cuoKeUT) EAEYXOMEVT] QITO TAOT], QITALTEL MOVO HLa MUIKPT TAOT OTNV TUAN
yla va Slatnprnosl TNV aywyluotta HEoW Tng oUoKeung os avtifeon e ta BJT mou armmattovv va
TIAPEXETAL CUVEXWG TO PELA BdanenapKﬁ JTOOOTNTA WOTE va dlatnpEeital 0 KOPEOTUOG.

Ertiong, to IGBT eivat pua cuokeun Hovig KatevBuvong, ToU ONUALVEL OTL WTOPEL VA HETAPEPEL
pPELMA LOVO OTNV "MPog Ta EUTPOG KatevBuvon", dnNAadr amo >uAAekTn o€ Ekmourno oe avtiBeon
ne ta MOSFET mou €xouv duvatomnta MHETAYWYNG PEVUATOC au@idpoung KatevBuvong
(EAEYXOMEVN TIPOG TA EUTTPOC KAl LN EAEYXOMEVT OTNV avTioTpopn Katevbuvaon). .
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EAeyyog ndektpikov kivntrpa ue Tpavliotop
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[Mukvwrteg - Capacitors

L 2
Ot MUKVWTES eivau &onqé;u; Ol OTT0iEG ATTOINKEVOUV NAEKTPLKO POoPTIO.
XPNOLUOTIOLOUVTOL WG «aTtoONKES GOPTIOU KOl EVEPYELNG» TIOU UTIOPOUV VO

doptiCovtal kot PeTA va ekdopTifovTal akapLola, TIAPEYXOVTOG UEYAAES
TTOOOTNTEG EVEPYELAG [LE EVAV GUVTOMO TIAAUO.
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[Mukvwrteg - Capacitors
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HAEKPTIKA AYTOKINHTA

[Mukvwrteg - Capacitors

Xapoktnptiotikda Mukvwtwy :
o Xwpntikotnto — petpletal o€ farads (f) , 0TO KUKAWUOTA XPTOLLOTIOLOUIE
TO microfarads (pf)

|‘#

ITOR CAPACITOR CAPACIT!
jOOuF 50‘# 1000* ¢ EO“

* XWpPNTIKOTNTA TIUKVWTN OXTLATOG 1000 uf
* Meylotn tdon Aettoupyeiog 5o V.
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[Mukvwrteg - Capacitors

Baoikoi YroAoytouoi

Calculate energy stored in ¢ capacitor

Formula: Energy = 05 x Canacity x VOlTCIng

(Joules) (Farads) (Volts)

Example: ot
12V
100pF |'

(I0OuF = 1,000,000 = 0.000I F)

= 05 x 0.000I F x 122

= 05 x 0.000I F x 44
= 0.007Z2 Joules
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[Mukvwrteg - Capacitors

2Uvéean o€ KukKAwuoto

€ oelpa Mopaiinda
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[Mukvwrteg - Capacitors

MapaAAnAn Zuvdeon

220uF 100puF

Jucan [T ANCS [T

Total capacitance = C; + C3 + C3
To*al capacitance = 10uF + 220pF + 100pF
Total capacitance = 330pF
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[Mukvwrteg - Capacitors

MapaAAnAn Zuvdeon

10pF 220puF 100puF

.« T g il T g ™ g

Individual charge: = Individual capacitance x Voltage

C1 Cz C3
= 0.00001F x 9V = 0.00022F x 9V = 0.0001F x 9V

= 0.00009 Coulombs = 0.00198 Coulombs = 0.0009 Coulombs

Total = 000009 + 0.00198 + 0.0009 = 0.00297 Coulombs
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[Mukvwrteg - Capacitors

2uvdeon gv osipa

10pF 220uF 100puF
C C C

| | | | | |

| 1
l i 220 h 100

1

Total capacitance: = 8.73puF 0.1 + 0.00455 + 0.01
=1/((1/10)+(1/220)+('/1900)) 1

L Write Formula like this on
calculator or excel

S AN R
= o}
B 00 Ry

or
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[Mukvwrteg - Capacitors

2uvdeon gv osipa

10pF 220pF 100pF
G

it )

Total capacitance: 8.73pF
Total Charge:? 8.73uF + 1,000,000 = 0000008 .'F

Total Charge = Total capacitance x Voltage
(Farads)  (Volts) = | 220pF

'C

Total charge = 0.00000873F x 4V = 000007857 Coulombs | |

Individual voltage = Charge = Capacity
(Coulombs) (Farads)
C1: 000007857 C = 0.0000I F = 7857V
C2: 000007857 C —~ 0.00022 F = 0357V
C3: 000007857 C =~ 0.000I F = 0.786V
Total voltage = 7857V + 0357V + 0786V = qV

2 g
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[Mukvwrteg - Capacitors

2uvdeon gv osipa
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[Mukvwrteg - Capacitors

Xpovog EKpOopTiong mMUKVWTI)

C (capacitor) = 2000 uf /1000000 = 0.002 f \

TC (time Constance) = 500 Q * 0.002 f = |se\c(/

Second 0: 9V 368% 135% 5% 18%

Second |: 9V x 0368 = 3.3|2V 100%
Second 2: 9V x 0135 = |.2I15V 80%
Second 3: 9V x 005 = 045V 60%

Second 4: 9V x 0018 = 0l6ZV 40%
20%

0%
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Metatporm amo Ac ge DC
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Metatporm amo Ac ge DC
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Metatporm amo Ac ge DC

Capacitor
r ___..-—-.h.__ — .fﬂ“'.'"- — ,F'.“-‘-“T'- — ."-“'.'-1{ E: i I;I e
x: Y Rectfied
i Waveforn
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Metatporm amo Ac ge DC

constant voltage
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Metatporm amo DC ge AC
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Metatporm amo DC ge AC
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Metatporm amo DC ge AC

81 \ S 2
A s

\U A B

L 2
s 3 S 4
X/
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Metatporm amo DC ge AC
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