P ¢ oA = 5 A SR ¢
nsUsegnalyasuiipsinasuilanadmiunisnaaaunsnsadunsiinfa s

yredulunualag

APPLICATION OF A SINGLE PHASE CONVERTER FOR PARTIAL DISCHARGE
DETECTION TESTS OF TRANSFORMERS

e
ULV A3
a ar O
WWINEUNW  WuGLdEN
wgdangn - Ale

Viganimusiiiuaunilsvasmsinuanumdngasianssumansdudia
A AINTsUINNN AgddanssuAEnS
anumalulagnwszasunanaiaammsaiansyds

JnasAne 2559



msUszgnaldrauiasinasuianddmiunismagaunisnsradunsiiafayiia

yrsdauluniiaudas

APPLICATION OF A SINGLE PHASE CONVERTER FOR PARTIAL DISCHARGE

DETECTION TESTS OF TRANSFORMERS

lng
WYYV GENEY
UIHBNTUN Wusideu
PREGHBRI ATUUS

£

Usgaiwusiiduduniisvesnsineniunangasienssueansdudia
nAdYdanssulni auziaanssueans
daUumalulagnszasundndinammsainnssus

Un1sAnen 2559



APPLICATION OF A SINGLE PHASE CONVERTER FOR PARTIAL DISCHARGE

DETECTION TESTS OF TRANSFORMERS

Wanitcha Seephoowong
Ittinop Puneim
Supakit Kampang

THIS PROJECT SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENT
FOR THE BACHELOR DEGREE IN ELECTRICAL ENGINEERING
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
2016



Unsfnw 2559
malszgndlinsuneiinesuianadmsunimegaunisnsiadunaiinfadsaunsdau
Tunslaudas

APPLICATION OF A SINGLE PHASE CONVERTER FOR PARTIAL DISCHARGE DETECTION

TESTS OF TRANSFORMERS

oy
WYY GEFIRR
WILBVITUN Huglasy
WIBAANGA AT
8197138905

HYlemans1asd asisdl  gvslain
&

CEE

I8AIENT19738 2303 Auasyy



a &l

USyafinusUnisAinwn 2559
AA33IAINT sl
AMEIAINTITUAIERNS an'xﬁumﬂiuiaﬁwnaammé’%{fmmmmiammsﬁ’a

1599 nsUssgnaldreunesimesuilavadmiunimageunisnsiadunisia

farsaunauluntioudas

AiaNg
£ WYY A3
2. UeBVEUN fiugiBey
3 UIMANNG AT
................................... -7/L s DSV
(fYremans1asd asdisyd  gslniv)

M 9191387UI N9 37

(aemmansnsed 1atad  Auasy)



¥ -3 ¢ o s ar =3
nmsUssgndldrauiesinesullanadmniunismaseunsnsradunisiia

fav1saunedruluniianias

WYY AT

WL FVEUN WugLoe

WIANNGA GRINIY

9 | ¢ = a a sl e
HYI8AERT19138 A3 AT EnsnIv eI TENUINYT
AeAans19158 25fiat fuly 91 sdiUSnuTI

Un5finwn 2559

UNANED

Vigainwudatuidiauenisopnslunassenavadamsosnteminuilng 191993
= « I3 %) = = =l aaa & & a o e o @
duLadwasvatasssustanIdian %amlaawmuqﬂﬂmmm‘*ﬂmammaaLLasmuammmu
N3HAF D995 LAY 585 1 90NaFE A sNLaY199sFNAUNAD Y TunseontuuBusual8n1S
$180929950181U51N53 ORCAD- [eAnw nauUsENauas19934 FapSasulasanyianynse
USueaiiilaions 25 18399 e 400 18304 Tuntsussandldinsostaganuiiduunaedne

FUTUIINTIRUN AR S Al unsawdameununisieieS ot @ lnin S vuaaiuald

I
| o

91udl 200 Bswd el BsUN UL VRERUNSRTIRTURISRR RIS U s LA
uaraansavadouldnutaeigiu lludesdesnnsasnnaigadiiussuy Seannns
wmﬁauﬁ’mﬁym'sumuLﬁalsjﬁaéﬁ‘maqmm?iqa%ﬁﬁhﬁfygymwmu 374.1 Wanasuy Foay
Lianansmiunihnsvegeuinsesiadunisiienasiiounsdauld dasasnsosmnuige
wuhedyanosuniuanainde0.716 Mlaraed Fsazaisivitnsvadeun1snsadu

maiafEfauedlanuLnsgIu IEC 61869



APPLICATION OF A SINGLE PHASE CONVERTER FOR PARTIAL DISCHARGE

DETECTION TESTS OF TRANSFORMERS

Wanitcha Seephoowong
Ittinop Puneim
Supakit Kampang

Asst.Prof.Dr. Peerawut Yutthagowith Advisor
Asst.Prof. Worakan Limcharern Co-Advisor

2016

ABSTRACT

This project presents—a design and. construction of multilevel frequency
converter by using.-multilevel cascade. inverter. To-use IGBT is the switch in power
circuit and control by pulse generator circuit, Use ORCAD program for simulation. This
multilevel frequency converter can adjust frequency from 25 Hz to°400 Hz The
power rating of .600-VA so we-applications frequency: at.200 Hz for using in supply of
converter for a test'to detect the occurrence of partial discharge'in transformer
circuit that instead-of using a generator so-use generator is power ‘supply that have
to specific design, high cost, a lot of weight and space and need higch'maintenance. A
result of test without filter is 374.1 pC so cannot usesfor a‘test to detect the
occurrence of partial discharge.then“Acresult of test" with-filter is 0.716 pC so can use

for a test to detect the occurrence of partial-discharge according to the standard
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PURTFDINIS

mMneean1sUsuLTIulnihieviny (Voltage Qutput 1 Vo, ) 9838ul30$mesanunse
Vilnenisinmsssiushsinmsveis (Gain) vesdulofwesliasiidasnine1aiud wavuiu
wsesiulnnBunm (Voltage Input : Vi) w‘%am@mmﬁulw%ﬁuwLLé”;LU?ﬁJuLLUma"M‘iwmsJ
vasduneipaslaonisuiudanuifaisisausuagusn useulni e vinvlsiguty

SMI1N15VEN VDD UNIDTH BSA XSS NSRS dIuTE NI aT Bk WInANN ST LaadU

'
o = A

vinsiar s sTulninsElan UM nieasnUTUNRYlin1suamas (Modulation

Index : m.) [6]

2.4 2993138an52ud (Rectifier Circuit) [5]
wasunszuadviesiifiaaauiilunsuasngeuelnih nlwihnssuaaduld

Hulwinsznanse w9 enlsineessensewatiy Wureasieeulinseualwinlvacu

lludienddafienwildasfouldgunsalansisiinidusimuaufianimnisinaves

q

ar =]

nszwalwi dwivgunsalansieinintealdvalufelalen (Diode) Fslalondieulduas

'

= « 1

Yrelunuvowaln Aelalenslinddnou Fedlminusedng 0.7 Thad wazvdeaesuiey
Fallmusnadng 0.3 1ad
19955aansealnfwusaandu 3 9la As 2995 3ssnseualnfiwuuaTImaY (Half

Wave Rectifier Circuit) ’J\‘ﬁ]'ﬁﬁ‘&lﬂﬂ‘ﬁ%LLE‘IIW"W’]LLUUL&N@%U (Full Wave Rectifier Circuit) uag



29953 an szl wuuuIad (Bridge Rectifier Circuit) TnensasSasnseualniiusaz s
eazdunsalull

2.0.1 1995389nsenalwiuuuasamdy (Half Wave Rectifier Circuit)

19955 8snseuaENTuuueSwmauUsEnauselalon 1 s Teea9esSeansyualadia

4 A & | v g a o - o

WUUATIAAWNY anunsakusaantailu 2 oda Ao 199sSaanszualuiiuuuaSeeduuin way
1995 589N s el wuUAS P AUaUA

- 19955 N syl uuuaseauuIn

2asiipnszualnihuuueTendiuuin awnsosensaslafeguil 2.1

+ D‘ +
%\'\ =31 - TY/\\ 'f/\\
n bﬁt = 3‘; Ve, D= f \';t.

JU 2.1 nasvhurenwsSeanssualuiuuuaieduuan

NN5URt 2.1 niledidyaiaendn (nput) Sadudyginniedundnn ardne
wsasulnialinulelon (Forward Bias) timnszaalwinlvalue9s Wansssulndiatos
fdumu | R, anadneastesdyganenda visenandildidniaeiesn (Output)
wilounudygunidn (Input)

MM Wl g (input) Fududyrnnieduandiun wavane
usasrulwilsiulalemuuunduds (Reverse Bias) silmlaitisnszuglniinlyaluaces dauals
Lidauswiulnihaseudsuny R vie R, = 0 lesiu S oenaman lsinlsiindymyiamn
gan (Output)

qunsgstedayg el (nput ﬁ?iaL?Juﬁgygyﬂmﬂ"?ammuﬂé’umﬁnm%’jﬁﬂﬁé’ﬁwm
91980 (Output) WArtuBnada Feuandlugud 2.1

- 2995 5enseualninuuunienaua

29955 8anszualwiuuuRSIRduaY asasiesaslafeguit 2.2
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Ui 2.2 mavhowensenszualwiuuueimduay

NNgUT 2.2 Wefdyaaed (nput) Fadudygrnedmiuaudiun lalomazgn
ludamse (Forward Bias) iianszudlwiivlnaluases Wewsswiulwiaseusdumin R, s
anwalzpsd e Mseandialamdynueisen (Qutput) wileufudyyiaed
(Input)

vivndu defiduannund (nput) Fadudymueswauuand [EIGERERT)
ludandu (Reverse Bias) vinlulaiinnszualuvirlvaluies dwalrlliousssulniatoy

UV R, ¥30 R, =0 levuniesnananlainlifndyyiswiasn (Output)

@ a b

unsgitsdtyaa It (nput) Jedudanaeiauiunduandne Seddddya e
090 (Output) WWetudnadetaandusudl 2.2

nsAINRNNAENG W, iauseulniihluiees3sanszualninuuueSseay
annsovilglaelaunsdt 9.1 5l

V“

de

- 0,707V, (2.1)

e ¥, f9 Avussdnglninenga (nput Voltage) dmunefu 1as

V. Ao anussindlniigioen (Output Voltage) fwiiedy Tias

e
2.4.2 2as3sansruglniiuvudundu (Full Wave Rectifier Circuit)
idesmeasidssnszudliiuuuaierdudadymdyanaliiineen (Output)

lidey vieanananldiuAnsesndn (Ripple) vesdygnaslwiln fagudt 2.3 Fafinshndu

2esFvsnsuudliihuuudirduiudeantymoesssesvsnifistuainisasosnsy walidi

WUUASIPAY .



JUN 2.3 seendnvesdynaviesnaineasisnseualwiuuuadendy
n. fyanvsenvensisnseualniiuuuaeauUIn

9. FYa 190N BN TRl UUAS IR uaY

NngUT 2.3 Tuprsuiitymnsesvdnvesdiyanueioen 19a3Bsenseualnihuuusa
Aau Aelatanld ngreasSeenszialwiinuuiiuriuiudsenousatlalen 2 51 Teeasas

Seanseualwityuwuedudy - aunsonuseonlady 2 gia-As 29935 8ensenalninuuu
o o - o o o
WUAFLUIN w2199 Seansnaliiiuduaauausedl

- 29933 yansyial Wi UUR LA aLULN

2asiTuan ssuelnFyuARR RN A sorer e stAeg U 2.4

v ; vV
a8

|
) P T/\ Th
} kuﬂ ) 3’ ] §RL¢> | ?m‘/ Lot

L

I

D. )

JU 2.4 aowhamwensetusnssialihuuusuaiuuan

NNFUA 2.4 Dadihdygran i (npub) axagludnuanvisednau Aazanunsany
R, nasualwiawnsnlvaidininsuinsuinuge C wis Center Tap vawsiautaiuy

Center tap transformer 16 Ingaziiuldndgyaalnidculs avnuanlfanzdygo
UL
- 299553890 szualwiuuuduaduay

19935 snszualwiuuusLaiuay aansasioiasleReguil 2.5



10

BeaNt S iivess

]

JU 2.5 maheurenstenssualniiuuudueduay

9N3UT 2.5 Fawdrdeyanndn (nput) sragludnuanuiednau Nazanunsaniy
R, nazudlwihanansalvadianesuinesuinmugn C wie Center Tap vemsiauvasuuy
Center tap transformer I Istaswulddrdmaalifadidulity  aeruunldany
Fynadnauiniy

nsAuuAd s sEndlih vEsuseu il Sesnseualwiwuuundy oz

Ju 2 whweresosnseualwihiuuaSeedau aunsovilelasbaunisy 9.2 aail
V,.=1414V (2.2)

die v, Ao anusnsdndlning e (Input Voltage) sivisiaetu Taas

ac

v, Ap enusnefndlwiiunean (Output Voltage) vy Lias

2.64.3 2993 3uensyudlwiuuuuiag (Bridee Rectifier Circuit)

asBsansE gl uuuUIndiduerSeansrualnihuuuiuedugtanis Sidos
Ae  anunsalysindurtowlassssuenla - Iaglddndudeddndeuvamineunasin
(Center Tap Transformen)-lagsassaansualwiuuuusadatursawiseantsdy 2 ¥da
WUl An 299358 seualniwUTYSAdUI Nkay 933 SeenseualiuuuUSeday Taeusiay
silnfiseanSondsd

- 2995 anszualniuuiunduuan

2assanszuglwihuuuuinduin aunsasiensaslafsgud 2.6
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5UM 2.6 Mavhnuvenwsisenszealwihuuuuiaduin

NNgUT 2.6 Wevhnsladayannd (nput) Enuanveslwihnszuaadu lelendad
D, woz D, ragluan1izdreusswiulniinlviiulalan (Forward Bias) nszualniindsluansu
295y aieen (Output) Taglalensadug swagluannzdeuswulninlviulales
WUUNEUTH (Reverse Bias)

Tuvhus i fedynimendn (nput) adududuanudngy lalaasi D, v
D, azagluanngdnauswiulilliiulalen (Forward Bias)nszualvin3sluansuisas e
dyaaween (Output) Tnglnlessdus avagluanniziionssiilwitlFfulalasuuundu
i (Reverse Bias)

- agasBesnssialinuusiuaduay

asTemnsznalwiuuuEaduIn anunsasiessasliseguii 2.7

":tl

&\

=1

JU# 2.7 msvhaurssresssanseualniiatuuiindau

nngud 2.7 Wievinsladyanidn (input) Snuanveslwiinnszuaadu Talonsad
D, waz D, awagluannedrenssiulwinliiulalen (Forward Bias) nszualwin3slwansu
2993 Windygyameen (output) Tnglalenshdun avegluanngdroussiulnihlsiulalon
wuunduth (Reverse Bias)

Tuhusadieniu Wedyaueidn (nput) adududyanadnau laleasadl D, uar
Dy avegluanmgdteussiiulniiliiulalen (Forward Bias) nszualuiindelnansuieas (e
Syananeen (Output) tnglalonsdug sragluanizdrewssuluildtulaloauuundy

1 2
w

97 (Reverse Bias)
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Weswmeasdeanseualniuuuusedduirmsseanseualwiuuudueduydanil
MIAIUIUAIAUAFNT LN Fedurnmilouduiasseansewalwinuuduaduialy

ar

@ﬂﬁ‘f
V,=14141, (2.3)

dle v, Ao eanusiedndlwied (input Voltage) Swnedu Thas

v, Ao anusedndluihensen (Output Voltage) flwinewdu Tad

2.4.4 wywulwi3Ua (Ripple-Voltage)

nswasusUatsisulninssuaedUlAluus wulwinssuanss  lneldhasses
nszwalwi warrssnsosdgyqalwiioluntsnseanssualiiy - uaznsosusesulwiniveld
o s P ] Qs o = a & A A
WuwssiulwinsguanssiGou wiiennananiirewaliulsyy Julineiiuuszqdied]
sl aameesSonssialni waeeiauseqldiulvan (R~ deuseulwihannieas
Seanszualniirdenanas Juhldnsnsideuivamewssiuluih gy Seniuswusuda

(Ripple Voltage) e insati 2.8

VOut{max}
vOut(average)

Cutimin]

31Jﬁ 2.8 W3 ulWisUa

sUlWaunawmes vunefe  dpsrdunsdsunlamwoasseulwisuilasnenis

WaguwUaswoswsstulniinszuansdenunsonwinlaan

Vr[ rims )
= (2.4}
V

de

dia r Ao SUdawiawas luilvie

v, A9 famswdpuudausiiudatn Tmhodu Tas

rirms
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v, fo wswulwiinseuanse Swdiedu Tias

WAYATUINNIAT Percent of ripple factor Leigiadl

Vr[rms}
Yor =———x100 (2.5)

de

2.4.5 NM3MIUANLS WUl (Voltage Regulation)
MIAUANLSIAUlNAY (Voltage Regulation) wanefis swymsidsunlaswes
wsaaulwi PTaldlurgfilnnsemalnidunsdsuwlawa s sadulwihisa lalu e

laifinsgmslaih Feenansofuamamsaurmessiuliildnaunseolud

poaln e (2.6)

Vi
4 EL

lngf v, Fa nseaumnussiulvila (Voltage Regulation) laifimiae
vy 80 ussealiinddnl funuedilifanselniy mhedu Thas
v,y Ao uswiulniidialslunnediimeyniiia Swiaelu Taas

o

WAEAUIUNIAY Percent of Voltage Resulation leisiadl

%, =Lﬂ;ﬁx1oo (2.7)

&

2.5 BurleinasmaLAen (Single Phase Inverter) [6]

= [

funeiweimadisrvzuiisenluadn s lafeuwuUsIanyusng (Half-Bridee) wasuuy

Wausad (Full-Bridge) luwuusdnuindasdivninulsygaesssoidiuiuogsewinsumasdie
wsssulninszuanssuaemnivuslidfiuussqaesshiirwitu avhldusediulwinen
AsoudfvUsEquAaeiaziihiude V2 ainanauseiulaih (g O Tugu 2.9) 9edl
Aasidledisuiiudaay (V) Fuandugy 2.9 dursesdunsineiuuuaussdmaisine
Usznaulueaesiefions A uas A 8 lugu 2.10 Tnsuuuyauindagldmdddiingandiuuy
gdnuIndanwh Sumneaniiondontfislesoensiemddlniivangsy
Reuleddiidunedwesimafimuuumanuisdussuuuyausng Aemshauves

@ind S, wae S, deaddirnunieuilunndiiinn fesduudiavfansdmassening
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vauandudeau lugaumiinainsedngewes S, uay S, easetiuiu wilumisufiRas
o ! a a g 5 ! (] = = I L4 3 « i
AeensrIsImfiddndnglaiiinsug FaziSenduaalng (Deadtime) laswmalviiavorly

P23na1naudziUBeuaniunsaladng antnsewadulidinszuandeannlutinnsyuaidy

UINTLLA
‘e *—
+
+ Vd: L
Cl - ‘__|/ Dl
— 2 gk
—_ - lo
—
Vae ? 0 t A Vo=Vao
+ lb———‘
C2 Vdc
e / D,
2 — \
- AR
— . '
SUN 2.9 Bunasiwofinaiisaueamiag
T-I- T *r— ;—-—'
|+
T )
(4 J__ Ve R Ds | ™ Da
—‘7— A = ._. lo
Vdc ‘
o O Vo
J|_+ V j *—
G N Da D,
< . : —|f/ \
T LN ™
_ - \

b.

UM 2.10 Bunefinesinaldewuunauing

Caf}

2.6 BuLIBIMBIVIAIESEAU (Multilevel Inverter) [10]
suneiimeivagseiulninus i gUAdulsd (Sine Wave) 91nn15393gnAaY
lwideoan vaneq gnididefuigunasasussiulaiiaundmes (Capacitor  Voltage

= 1

Sources) &e9zdiafninduriofinosuusIsunaguInuTY W 9xtisanaINRniey
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815109523 (Total  Harmonic Distortion @ THD) a1unsaldainuiiainds (Switching
Frequency) ﬁ‘ﬁiaaaﬁaﬁﬂﬁm'ﬁgmLﬁamﬂmiaﬁm‘ﬁ (Switching Loss) amas

Tuidedazndnfedunadinoiuarssydusinan 3 sUuuu Aedunieiineiuane
sziuniinlaloawmant (Diode-Clamped Multilevel Inverter) Butiasmasuanasesusia
WanedsUBwesd (Flying Capacitor Multilevel Inverter) wazduliasimasvangsesuaiia
ATdLAA (Cascaded Multilevel Inverter)

2.6.1 Bunaiwasuaneseausialalonwnand (Diode-Clamped Multilevel Inverter
: NPCMLI)

duneiweivaneseiurinlalenunauy Aeduneiweivanssedusiauwsng Aldsu
anuidsufuediwunsvarslugaainassy Falnraiimesdunoiimoivaesedueia
lnTonunaudduilaseadiauansdsgud 2.11 Tnasufuuseqaedaedoussiulfinnaas

auna Ivvhliduneiweivaresyivelalaleniaaud Seariuannsodandsanulsassiirms

5 PO

H #ﬁ}' Se

WINIE AR
190 U

NS ; l J ﬂC} Ss

o 1\'{} Se

) d} S,

+——

ﬂa} Sy

JUN 2.11 19958unesweinameseiurdnlelonwaaud

2.6.2 BuneswainatyszaurdananedemU@iwmes (Flying Capacitor Multilevel

Inverter : CCMLI)
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duneimaianesyaurianansdwUdwesasiilnsadimdeiudunoswasuany
goruinlelonwaaud FduiBdasdunslddiivusyqunulelan Tnesufuusygiayded
aé | Itsl o 1 = [ ﬂl‘ & o -3 Qs a 1
yanenansvesgaegidwmisie iy Wesnldd@ufuusequnulelon fMifiuuszqagll

Uosiuussiudoundu yhlrdnnuaindduiududgui 2.12

I e
¢ L=
e —— X
[ — g . &
T 728, | —(l} Se
L ﬂd} 57
MO gqé} -
l |

JU1'2.12 193358U00SesAUsERURlanana BT ees

2.6.3 duneiwoinarysyrugiamean (Cascaded Multilevel inverter : CMCI)

Tumsinuwasdunsmesvasssiueianaaaiivsinnsiiurialalonu paud
wazadanane e dmes Trelunisad usdurans seiu Sumasaonsyuans@eugndiey
Tiuwiarluga Tuwsazlugaazilurasyauiadlngaoslugaazaionswiuld 5 seiv 2n+1)
desanunasienssunszansafiugnanfudesmnsdmsuildauiundanunauny 5
wamalugui 2.13
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S | S:
s Di s Ds

Load

45(} D- 45:'1 HxD.’.

JUN-2.13 19938uneswaivalusyiurdna e

2.7 N1399999UAYI50UNNEIU (Partial Discharge : PD)

Tuady Suwsafifinsveasuiagauanuaz gunsalliiliinagld3s neanusumiy

L2 17
= o

UAALAD INGINUGAUET tand IagRAEUMIAILIIIUUINATIINUTIAT tand  TuTuetiu
vuausey Jdddudeulslumstmunamuatwesnisauiu msdupdideseun nuiiings
5885 sesupnwanisauruitliayseimeluagilfiAen1sfaw savsdauidy (PD)
Aavniusdmenarhlviinaalivaisatne Wy was Foe 38 Yinsenedwaznani sl
sy wavesiarsaibiiinwdsuggudwazdensldifnaiiudemesassuunisauiy
vhlvausudenanimda argmslinutesgunsnidiasiaeihlugmawsnmailuiian asdu
AmnsgeeniuunsesniuuawupUnsalliius e Faiialonashassauvisdu (PD)
unamasdAyfuandnannsegunsnl Sewerermmamds daliAnnisiasnsaunsdy
(PD) Tu Tngeanuuudnvardaninsaiiusaanenueienauslni guiunidnang
AINUYBIaulIY ag1vlsintuntsauiugunsalussgaunng darugesndudou
msdav$auedi (PD) onaiintulsedlddlavioenairiuunniedunsruunsuanuie
aumnvasawulalldnuiidinun Ssdudufedinimsntamaiansdavsauisdead
e lsinane gy msvsuanmauagiulsiintusiusuasdisliuAlafuims

aulsigneiseTings (3]
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2.7.1 AEVINEYDIRRYISIUE I

Remnaundiy Ae Aavisausnenadiilalasysel ndenuivilhAnaan sadulainn
wafegshlfauudsuanwluluammir i ldnaeawuisenindidnlase Susonin
famnsaunsdiy wzauiuvesdidnlasadumils violeosiiu fienaluvowds vesvan
viefne fudueuudiauysaiduney

Ramsannsdasintulussuvauiuiiidnuuzauaniinlsiahiaogs veauad
frnallsiasiiane violidudodortu viefdadovu Suiliauaisnaualniunegs
TwawudiengeninAaueSeaauiulniiiings uiliorailidausnaiilasauysalls
ynuiARRE U sy

fiamn sounsauintuldvisluausindinssuaadu woraulnihnssuanse eld
aunsllwinnssuaady faviaszifetudmnelefavasissiy IneUnfasdntuvasius iy
fitloufstuaneudliudesen

Aavriaunsdivennvisantitiiu 3 vleds Talsuifasisa Aayasanuia way

Pamn$amely dagud 2.14.17)

| Y e, \ 4 W N
™ 7 J[: Y J: =~

=~ o = I a - o
a) 1al5u1AT5 b) ATHIFIATNAD o) aanTanmuluy

|
N\ NG ANES
g
S

a o - & A
d) AaysameluIngg ¢) Aaysanmuluiag

598910

\

21N nlantasu

UM 2.14 JULUUResRaniauIedu (PD)

Saft

2.7.2 NANSEVUYDIRATITIUN9EIY

1
= @ ! Y A a

AagnsavsdIubsaEASRElnSuaawmlEtuRuRtauY TudnemsunsEULNA

aaa =

& 2 o o PO o o a o g w o a
Juwgliiiaaufouiistuemnzga WunaldiAnufiSemaed sildeuiudedugay
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uaziinfianiasveneianndy wagenairlugniniauananidedeauyselld vildauau
ey orgnisldauvomuauarduas

mMafiafiawrfaueduuamedussgauuudeinia endi Talsu wunefanisiia
wirugydenanaiiat wazBandrduniaialalsuiiadiasniasend silhAnady
wlvdnlfiunsnszaeeenlusumussuudoansirumuiing Sondn edusunmuing

arfuiieliiongnisldaurasgunsallnihussgsldauldentun lnelfiAnady
TUMUIMY MIvenkuuNsawIuvesgunIailwiaesodinunwine auelonauislni
Ausefuldauunfazfesdiniidrrinuassaauinlniiningfussauiy axgaalad
favaunsdiu uazariiuseduiaduidasnainussdunseifenindu sdaelsing ns
auugUnsaiuseas Senugssndudou-Aamsavisdineiaiatulaglalldsile wieorad
anuunwsaslunsyuIunindn visnaareswlsilFnuiiminue avdu Weauiule
lupuniwnsawiuvesgUnsadlnfiwssge S1dudesdnisvageunsiatnrmsifinfan$a
UNEIU i’mmmaﬁmumuﬂﬁu%q (Radio. Interference Voltage : RV snuiisnmsgiu
ivium (7]

2.7.3 Aefouaildanadunsiishadaun sy

nInsIRduLae TadIRaT SavIsdL AredunaiinanAae1iauTsdiy Seesiing
Auiledluguiuusngg

- dnssuanadininfeturneiiinfansoisd

- \eddsadeladidnesn e ted =f(U) unsmieginaandlotuiia

AN SauEIY

- Arndusnausimdnli Tugueuiags sumuszuvdeats

- Aedowas desnnAnlesslumiuiulelsn

- Anlalsunlugane axfindulelou (0.)indssdads (hissing)

- Aeenusufiigsde

- ifiepusau

- WAedhAsemand

mMansedumsiinfansaviedi  dunnagorfenansini delinaiifen
gnieiniI§aun AefaviaviliiAnnszuaadlnaiuisasedusuiuauniunaaey 3
Ei’lan’iﬂ’?@LL‘NﬁUWﬂ@‘fEm?JMﬁLLGIU??ﬁGiE]@EﬂUN%lﬁ nsl¥dedyanaiy sxfimnuliteunin
veehsideafindauiaviedn w1ng Faensiaduld nsesiadudedygaadin

aunInleneiliiewsasuyaiiinisfefavsaunsdiu [7]
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2.7.4 195Uy aveRaYIFIUIEIY

ooy iRaefavisduneluiiinduluideaury vislugunsaidslaannse
Fansuiliden agiy Weldmusnamadunetasfar sounsdluauuld Seiims
Foureesauyavasauiuiidiaviiauisdndy lidenduiavsausurielafaunse
Wewsasenyalst deliheienmieudls Sddasauyadmivawuiiifinsde e
THlumslieszinafiauasmUBinafaviavidumely fnwsauyavosauinlugud

luguf 215 a uame¥anauiu dlnssfenmoluilenuiy wagaurunsetsening

Bianlnsm A-B Inssiwazidouinusenuglwill ¢ duswuiideoynsufiulnssfienie
C, Wauunusigrnuglin ¢, dwddeeynsuiu ¢, 4 szswmiulalu ¢, dwawaud

auysaifieglagsevves C, lvidudn €, uazsimuludauiarlaly ¢, fasuil 2.15 b

U

Fereuqluimasagmeaey ¢, awlidilasussinaing fu c, fsdawnniy C, 19
WupD
(11 Ve Cu > C:c, > C1b
OA
ks ‘ J
‘ c.f |
g
1 XB E =
T \_I_/ i
T
|
— N

B é)B

3T 2.15 wasauyavesianidinssiauaziinfayisaunsaiuniel

ffeunswiy U, 7197 A-B ilVussiunnaseulnssediingeninausswiuiusnanng
voslnsaingiunume ¢ Aozdausnanidlulnseiie Sadeuwnusiiedesinernia g
(wiodeussiueen) dawsumiy R deeynsuegidusidiinnseuananise i (1)
= oo <] v & | 2/ I = = [ 2 a (% i & a
Felldnwaluiaddiniraluuludund wagdliifouwssdiuen sU, flwsstminnis

UaneUszazaanuiu
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Ag, =8UC. (2.8)

nszua i, (1) dlvaegaeluiilienansoinle uinsfawrsaves ¢ ldAansaewUses
999 C, way C, lurasauya (unaliinussdiunniivn A-B whiu 6U, Jamldanuszq

luc #o

0,

SU, =
6 e

(2.9)

v 2
1 o =

Auswiunndldliteyneglsifiedtu sq, e wiludadiuiv C,6U, m sU, TTalilu

Wadgudu Juegiv i, (¢)

Sawnuan
54,
0 = (2.10)
el
 dp o 3 AYA (2.11)
e\ (G]3E/)

Ames sU, Tatieadiyiiadlhantdles lusnei oU, Sanduilalias uslaefilivsiven
C uwey C, lmamenaduiusuas sU, fu U, hay g, la oe1dlsisny msfawisa
lulwsste ¢ \Dunaldifamswiaunassnemusey wonstugluiosnmeuaniiananse
#1930 [7]

2.7.5 Useqiisanguasyszqinla

o a2 ' ¥ A s | a g =4 fal 9 !
ssiilenanianu fan Sauidungluintumeluauau wionelugdnsaiiivuve

97
a = (%) = ti

fadn ardu Ussgnionszuaiithiadmussgiasidalulnseedulaiannsatnld uinis
favrsalulnssfing ¢, du dnaliifnnistinemyszy Wunalfidaussiuen sU, fidadeu
usauMEUEN A8 wagmstdouiivesusyy videenssudlnaruduidesnusesiusn Hu
AnszuavAEATal (measurable current) ift) faguii 2.16 Lmia‘?“l’dﬂmgaw%aﬂﬁz:qﬁﬁwﬁu

939n8lulng e
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E
I i
U
i(t).q
U e
s | C~(c+c)
L
qUil 2.16 Aavsausdrnlulnssfelutanauiy
U, fa shdewssiutouldiuinfulssgenuiien ¢, wardasmeaey C,
C, # ?LﬂU‘U'ﬁ”fﬂmumm

C, fo Aufiulssquadiasmaanulsehouny G, C, Wae C, mm

i(1),q/fo nszuaiad PO Adevansewing ¢, U C, Wevagplssdudinnly

SUJ a30U Cpa il +C)

AnswalnaIn i) fmled ﬁuaqnwamwmummumsa T, /Cons U589y
indeuiinndaAuussgauies ¢, fenweaiswiuin sU, Tunsdigaund €, > C, uay
C,~C,+C, U3t ¢ wilannias

C, 3 C, #1160, wliSusnweainysal wagUseqiianew fasnstuai(r)

UsEgiianewau1savlaanaunis

L

q=fi(r)dr= C o+ C (f su, (2.12)
C.FC;
W C, <C,
g=(C,+C,)8U, (2.13)
dlounueluguns awld
¢
q=(—f’5qc (2.14)

o '
= s a a

Usyq ¢ 1 B9nd1 Usegiunnguesiad PD wineUsey ¢ i liwindudszgiiiingda

5

Tulnwssfing €, widuiusiu 8q, sedandiuves ¢,/ C. wavlufiugiuvesnsinainis
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Aedavrsavnsdry illenudusdennni sU, Taedl ¢, Wusifivissqndnees ¢ Sl
fnaferfusmainfaniiounsdiy

Tumej i Feulaflaeiildld ¢, > ¢, mnefls Anfuvssgauieadidunng
fu Bulldenn wzdaenanedulvaslitufasoussiu waglivsendn egnslsiinnm i
Wulsey C, vgind ¢, vostaameseusivadniios suliunavhldaiwhlunisesadu
iansiainRavsaunsdutiuliosas downnszuavains (1) aeleliovas

dieRarsannnmsatamveslsegssning ¢, U C, agldimnudinius

Q=CoU, e C ~(C,+C,) (2.15)

g=(C,+C,)oU, (2.16)

o U7 Ao-wseufitmasnduaantsaemdsey Ussaiivaesainsiaiulseq

AU C, musadnld waeisandiUsegiidale ¢, (measurable charee)

gL, S (2.17)

|
U

ity SnEIuYRssEndnla souseaiivsang fe

1)
Fe = (2.18)

g (C,+C,)

2.7.6 1ashiugrums Tamdafanaunsday
nsmsisdumsindawisvassulnsarfenamsinihaelinannugniosiiniiisoy
AanavasAay sIIvARnsEuaadlnanIuIees aunsonsiadunsy uawadliandisAols
ASILaEIT95aURa [3)
1. FWassnszuaiadaninsdusuiuhlfifoussiunnaieudufiunud Faazgn

enesiaiiiniesoaadalaalay (CRO) duanslugy 2.17
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Ck A M,CRO

JUN 2.17 1993n529dumsAawnsoueausigiBese

= el =i

G fig FUIIFUES F #9 ansa9nuiige
C, Ao AR Emes P fle Tannnzeu
Z o Bufiuaudin M A8 ATBsIANTIREYITIUIEIY

CRO #o ppadalaalad

o/ |

faeksedugeuntiluniulameapuasiesduniouaiivassRayisaunsau

melusiniesadgs F i dinudlinisiiedagisauisd (PD) . ainmsleudamidas

I > o

Poussiugudrlulugasia uwianudiulssiunadgoy 501859 ssiulule waz

'
=

Bandnudinseseuigs (F) - dddosiunisiinfianisaunsaiu (PD). Fisadnsiaiiagin

) | Aaa - a

fhoteTasmaaan (Po). dflivasenlummiewamiemasldlunsdiisufiumdves
el fuAeidmesiags (G ) s s UUR s sTRRnLs et Tan
nedaufUBLTLAuS I Akswh ARy asusags (C ) Tardesidussuiitmun
nusaLssuvagaule Uaendayrfaursdiulugisssiuvnasunazdaindiduaudlidos
N1 1000 Wlann3n (3]

2. Fsesauna Ygygeeanesrmislunsveaauuesafansauisdiu (PD) fife
Ainndusunudiosanisasaisuen sultisnisauenldidagfatuinanmeluauui
VAREUWIDIANINIRIMEUEN ADDIAARIINFITIEUIIFe e ILs 3R el axﬂ”’uﬁ%’ama
7’41'W%mﬁﬁﬁg1ﬁ1@ammﬁlﬁ' Tneldu3ngd 1wy awesse U3ad (Schering Bridge) %aﬁﬂ%’b&’@g‘iu
womaaadlniiusegeily audunulusasvindlufuiansaguifioasus
dufinaudlulsmsadenseuadawiialunwiwiiliiiauswiunnaseurudumiu R gy

2.18
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E'UVI 2.18 NITIANTINEFVIVUNEIULUUALL)S

AAUSUNIUIINANBUDNAYINLAAA LTI URNAT LA U UN UYL AT e nsuSaT

o

edidvniduiadiinandanialuauay 3]
2.7.7 MSUARNEREYISUIEI
nstarnsfaetistnduaiaialimedivosesigieenundulileslaad (v
flagaoud (pO) IFuensuiiesmuInYeINM IRaw) f9UarLv Y F87inesldludogty
dmsunanwavaenisianfavrsanufensianmautasesatalaalad Ssenauandld 2
wuu Aelgupiuiaduosmstamasautesdiuln fuugiune s UBAVA Sellinfasmnsuans
SuitaaUINaLaY LALLM SIDITURRULS WMAdRURE T 2.19-0 219 T WD

wansguatuiadlugIuangy 2:19A 2:19 9

A

(n) §IuANBAYE (v) sipeha PD VUgIUNAFUDRUA
; 2R
—
-
(m) grunianguaduled (9) feea PD vuguIangUaiule

SUN 2.19 WaT0INSAAYuNSIUIEIY

U

]

MEnINAasavduuug M Urdulsdlinaffiinauialdgnsosuasdauns

Cal W

sundsiiiindulauuuey nswansuugunazUdaUaliveR Ae uunleinnmshasisauisaiu
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2.8 nisviedauvisanUag [8]

o i
= =

wiipuvaslwifndeiadaundrazyinisvaaeumumasgruduiugrufidivue gy
MsvnaauUsean (Routine Test) musianisialuil

1. mMyiamnusunuvenanurazen (Measurement of Winding Resistance)
dl' = = | d‘v & 1 = - LS| 1 qi 1 q'u 2 8/ a
WollSsuieuaitinlessninanainfvaalalaiaunfvioll waztivalonefiTaliuianeds
fugaumgiilagiudwiumsudasedradslufigumglity wuil 75 swwale

2. MINDNIEIUYITRUYRILawlaadSeudeuiua1 fnvus (Measurement
of Voltage Ratio and Phase Displacement) ioindnsnaiuvoiussiuramiaulaaiiay

|
& 1 a 2 a0 =

A muaddiegnastasiirpuanedeuagluiiiauesgrunioll waslunisine

U
&

MushuaYaswRaIRTED s uiaiisenIMsVILIMeRINgU (Vector  Group) 784
nionlag

3. mMslamprug eyl sEnaslii (Measurement, of Short-Circuit
impedance and Load Loss) umyinsmedinisgmsliiiniovnaeagnydonetives
(Copper Loss) kaginnlsamudunnLausg (Impedance Voltage) #aeisn15anaeasndanias
FENINNIATIVIN

4. m‘ai’wwmmmgmLﬁwmsﬁlajﬁmazmalwﬁw (Measurement of No-Load Loss
and Current) weTemienanugdeluunumdn (Core Loss) wagTamarnseuaiilvaly
wnantuvglifiniszmelWil (Nodoad current)

5. AsesvaevawIuNElundalas (Separate source AC Withstand Voltage
Test) Juntsmstageuauaunslundioudasiidusgseming vausegeionsin ussgeiu
NSNUA USINAUNTIUS MenIokswgensHEady 50 1Bnd Syvinsqeiieveaay
PUALAEA TR IgIUR VLA

6. N1393719FDVRLALVDUFUAA (Induced:AC Voltage Test) 1lunsnsiaaauauiy
soudumeusiazduiiiudurngin. fonmsdisussiuguivassildiugasnainniy
sreznaTiLmsgIui e

7. msnviiamenuiivawiulaesiugemdoulal (Measurement of Insulation
Resistance) #3a7l3on11 Megger Test T,@aﬁﬁ’ﬂlﬁﬁmﬁmgﬂmuﬁﬁmuﬂ dmSuaisedle
vhnsvaaounssnasgILs Uiy T msiameiaugnydsvaedlsldseinan ms
anvaevawIunelunlowlasuarmsindnnauresuswiuremifoulasuSouiuiuand
sty

2.8.1 mMs¥amenanugydovnedilddinsemdwih (Measurement of No-Load

Loss and Current)
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YUY ]
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3

UM 2.20 yasauyavanneaauiaalwinggdetuaniyldiansevdlvin

dmiunsvuaeuUgugil-|, Aensyuansesiukazannisgdamldannisinlas s

o s |

fwes Falunsagdeivnuduesdniuawsives R, uag X Annldauaniisuan
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Dadfiwed uouuuilwasuaedanines wwunmnsaavagnasoulinisasiansdisgy
221

Q
)
O

O O
JUN 2.21 1993auyamelifoulvvaevaaeunoulngsas

Tedaunanmsgadefiunuliinngdisuseiu 115 Tad dhflveaasuuseimSedne

1 e |

usesfu 230 Taad Whmeiuussgeiimuaglianyihfusasnsay defiunududved fue

U

PRI Sgeaaluuny Feflawihduris 2 nsdissnanlneanunsaasuieldany

gun3 k. = 4.44Nf @ max
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2.8.2 Msnsvapvaurunelunionlas (Separate Source AC Withstand Voltage
Test)

nsnegausuuivhlleani1sdensastaalnsiulasuriaiaz S1enseuanfsaea g

YANINDNIUTLNED WITNINAADUVLTAIRIVOIMTOUURY UARIASFUT 2.22

4@_m | : [
1z 63 ' (’ﬂ
Y l |

" E=

d ! U
EU‘VI 2.22 NIABNATNAFDUUMERAI3

Al
YT
€

datdSguiigua fuiuaugINnIsvedauLla19siuNIsneaaula g M S8R9 UL

Wiuledn BuRuaudvesainuny (Excitation Branch) Usenauae R waz X, 210115Vaaeq

=5

Wansasfivunalwgni1daiunudveseiuoynsy (Series Branch) Bsusynousiae R, uag X..

= «

MNMIVAFOULUUEARSIT IR es U REQRae s siinayi LV IfikaLdy e sdumw ufiangs

=

2.23 " gLy

U

Aaduanansafaels 199sauYRY e AR URRd RS uYRugiide sy

'
o o

dufluaud 7. = R+ jXo; fdasia Bmedeunuuiazmaniiazynisvegeulaonisene
L3RRIk g dmsuatwadiees Ry Y X, cdnunsemuaaldainen
w3y nsuauarmdslniifisauldanedostn  luduvasimsgydefunumuidouls
yasedmastiuaninsnavfslfilosnaussiuitoudenn _sunsmaseuuuuiiaslfio

NITUAIMSFRLEETIUNRIAND LAY

| % i

O

JU 2.23 29sasyaneliRoulomvesouunyanias
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2.8.3 nsTadasdiurausssivvemfianvasuisuifisutuaiidivug
(Measurement of Voltage Ratio and Phase Displacement)

nsnadeumdnduusulingUsrasiielilaiussiunseuaadumadiusne
pan Tulljunduigniesuasiimsduussiunssiuiioonuuull  mavegeumdnsdu

wsstulauanssasluguit 2.24 Tnsnstlounssiunszuaadudmeiudunmudr Tauseiugs
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=i 2 o |

VimdlauUasainatuiseiunsssiusies) M

® ’l@—

0-220 V

i
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k
SUTT 2.24 29930 IVARUV SR 3Tk
2.9 2995WaUWaaY [1]
2.9.1 nislereudegyoe nsvsunavnasy
uamreNEUMaUs s Alvo vimpAnulunsaniuzveduwn  Fendilasnnay
Wasuvdovidunaetihauuulsiddon: fldndnumudy wanduisedafifineaiuas
wiawnakandaziivieugy (EN) Mmhidanisvisunietansiausnuilsiduresuand
Tnen1stiounsin 1 w30 0 Wi IeTuANReInInATUANN SIuBskaRdlY Wipen9ae
némlsimsenunuuandludmizifensnszduliandiiniuiaedidedn 1 vise 0 T
dmiursasaednfilmduneeylududseney daulvigesnsyduliva unaouvhey
Frovevvesdygyruvadniedygranfomitorm TdwdunasUiasuanueniunis
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& 2

Wiruwlawasdygiuefondeaglandanissazideavesmdunasveiinfinsedusieveu

q

dygaluiidesiold
2.9.1.1 sinvasvaudnyge

o e [ =
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q

~ Edge Triggered) wionsiUBsuseduniauan (Positive — Edge Triggered) wazdnWUUNIY
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= L9 2/

AD NITAUMIBYBUFYEY1MVIAe (Trailing — Edee Triggered) wIan1swdsusediuniay
(Negative — Edge Trigeered)

luguit 225 wansgurdudyyiuedoniléiuisasidnea (lefnsega TTL) 2wy
Syanauifissiuussiudaus 0 Taad fa +5 Taad fguedudiuguadudindey Tugud 25 ()
wan I uvtIeuI T U sdygaedon Swrduriafiussudeuan o Tad fe +5
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wasfildaieseduusiuiielunssfundunaeuseveudyauenansavhlivansds

2 o

Metrsdy Tugud 2.28 (n) Wurasing Auasd Trersaseausumudifvusequdnion

muruiiveumsihuresdygnaiien Wedygaaieniiuisasanudumusifiuuseq
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Fygamnaoine  Tiduguedudvden Weligunsaiftmesynauifiswsdy 29
FananavUsenevadluimiledaedning Fudendr leduuusdiesvidnnes (Schmitt Triggen)[1]
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Data Sheet

63A, 600V, UFS Series N-Channel IGBT
with Anti-Parallel Hyperfast Diodes

The HGTG30NBOC3D is a MOS gated high voltage
switching device combining the best features of MOSFETs
and hipolar transistors. The device has the high input
impedance of a MCSFET and the low on-state conduction

loss of a bipolar transistor. The much lower on-state voltage
drop varies only moderately between 25°C and 150°C. The

IGBT used is the development type TA48051. The diode
used in anti-parallel with the IGBT is the development type

TA49053.

The IGBT is ideal for many high voltage switching applications

operating at moderate frequencies where low conduction

losses are essential.

Formerly Developmental Type TA49014,

Ordering Information

62

HGTG30N60C3D

January 2000 File Number 4041.2

Features

+ B63A, 60OV at T =25°C

» Typical Fall Time................ 230ns at T = 150°C
+ Short Circuit Rating

+ Low Conduction Loss

» Hyperfast Anti-Parallel Diode

Packaging
JEDEC STYLE TO-247

PART NUMBER

PACKAGE

ERAND

HGTGIONGOC3D TO-247

G30NGOC3D

NOTE When ordering. use the entire part number

Symbol

INTERSIL CORPORATION IGBT PRODUCT IS COVERED BY ONE OR MORE OF THE FOLLOWING U.S. PATENTS

4364073 4417335
4598 461 4605949
41682,193 46884413
4803533 4800043
4,886 627 4800143

4430792
4620211
4694313
4800047
4901127

4443931
4831 564
4717679
4810665

4,004 600

4466, 176 4516143 45325 4587715
4639754 4630762 4641 162 4644837
4743852 4733090 4201986

4523178 4837606 4,860,080 4883707

4933740 4983 051 4,980,027
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HGTG30N60C3D
Absolute Maximum Ratings T¢ = 25°C, Uniess Otherwise Specified
HGTG30N60C3D UNITS

Collector to Emitter Voltage ... ... . B A ... .BVees 600 v
Collector Current Continuous

AlTg=25°C . . . S S BRSNS PSS v A BT - “ - leas 63 A

BETEEI00E e mimonmrssssss i S — lcio 30 A
Average Diode Forward Current at 110°C . ek B S lave) 25 A
Callector Current Pulsed (Note 1) .. . S i g . Clem 252 A
Gate to Emutter Voltage Continuous. .. ... .. . : VGES +20 v
Gate lo Emitter Voltage Pulsed .. ... ... .. ... .. ... . . ... . VeEM =30 v
Swilching Safe Operating Areaat Ty = 150°C. .. ... ... ... R — .. SS0A B0A at GOOY
Power Dissipation Total at Tg=25%C . . ... ooviiiieiiiiiiiininvisiavann. .. P 208 w
Power Dissipation Derating Te > 25°C ... .. .. S : i : 1.67 wec
Operating and Storage Junction Temperature Range . . i EaE FF ; Ty Tsto -40to 150 @<
Maximum Lead Temperature for Soldering .. .. ... . . R T 260 ko
Short Cireult Withstand Time (Note 2) at Vgg = 15V. B P . Ige 4 us
Short Circuit Withstand Time (Note 2) at Vigg = 10V - . g ; : Isc s, us

CAUTION. Stresses above those fisted in “Absolute Maxmum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of the
device at these ar any other conditions above thase indieated in the operational sections of this specification is nol implied.

NOTES:
I Repetitive Rating: Pulse width limited by maxumum junction temperature
2. Veg(pky = 360V, Ty = 125°C) Rg = 254

Electrical Specifications T = 25C. Unless Othenwise Specifiad

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
Collector to Emitter Breakdown ‘oltage BVgEs lg = 25004, Vg =0V GO0 - - hY
Emitter to Collector Breakdown Voltage | BYecs Ig = 10mA Vg =0V 15 25 + 3%
Collector to Emitter Leakaqe Current loes Vee= BYcEs Te =25%C - - 250 A
Veg = BYees To=150°C - - 30 mA
Collector to Emutter Sataration Voitage VCE({SAT) Ic = lgi10. a2 r 1.5 18 v
SERAA To = 150°C - 17 20 v
Gate to Emitter Threshold Voltage VGE(TH) I = 260pA e = 2528 30 52 G0 v
VGE = V6E
Gale to Emitter Leakage Current lcEs Vg = 120V < = +100 nA
Switching SOA SSOA T & 1509, VEE(Pi) = 490% 200 4 - A
Ef’;i}s'i” YeE(pr) = 600V 60 -~y - A
L = 100uH
Gale to Emitter Plateau Yoltage VGER He = a0, Yop = 05 BYces 3 81 ¥ v
On-State Gate Charge Q10N Ic'=lgi10: : VeE™= 15V - 162 180 nC
VeeSUSBVEEs [ caronp z 216 | 250 nC
Current Tum-On Delay Time L ONY Ty=150°C, - 40 - ns
Current Rise Time ty :'(:'éEE;pig;ob 8 BVces, = 45 - ns
Current Turn-Off Delay Time L4(OFF)I ;zs:ggl;\f' s 320 400 ns
Current Fall Time ty L = 160uH - 230 275 ns
Tum-On Energy Eon - 1050 - pd
Turn-Off Energy (Note 33 EoFF - 2500 - ud
Diode Forward Voltage VER lgc = 30A - 175 22 v
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Electrical Specifications T = 25°C, Unless Othervase Specified

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Diode Reverse Recovery Time ter Igc = 30A. diggydt = 100Aus - 52 60 ns
Igc = 1.0A, digcidt = 10045 5 42 50 ns
Thermal Resistance Rauc IGBT - - 06 ocan
Diode - - 1.3 oy

NOTE

3. Turn-Off Energy Loss (Egpp) s defined as the integral of the mstantanecus power loss starting at the trailing edge of the input pulse and ending
at the point where the collector current equals zero (Icg = 0A). The HGTG30NG0C3D was tested par JEDEC standard No. 24-1 Method for
heasurerment of Power Device Tumn-Off Switching Loss. This lest method produces the true total Turn-Off Energy Loss. Tum-On losses nclude

diode losses

Typical Performance Curves
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Typical Performance Curves (continued)
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Typical Performance Curves (Continued)
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HGTG30N60C3D
Typical Performance Curves (Continued)
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HGTG30N60C3D

Handling Precautions for IGBTs

Insulated Gate Bipolar Transistors are susceptible to gate-
insulation damage by the electrostatic discharge of energy
through the devices. When handling these devices, care
should be exercised to assure that the static charge built in the
handler’s body capacitance is not discharged through the
device. With proper handling and application procedures,
however, IGBTs are currently being extensively used in
production by numerous equipment manufacturers in military,
industrial and consumer applications, with virtually no
damage problems due to electrostatic discharge. IGBTs can
be handled safely if the following basic precautions are taken:

1. Prior to assembly into a circuit, all leads should be kept
shorted together either by the use of metal shorting
springs or by the insertion into conductive material such
as "ECCOSORBD™ LD26" or equivalent.

2. When devices are removed by hand from their carriers,
the hand being used should be grounded by any suitable
means - for example, with a metallic wristband.

3. Tips of soldering irons should be grounded.

4. Devices should never be inserted into or removed from
circuits with power on,

8. Gate Voltage Rating - Never exceed the gate-voltage
rating of V5. Exceeding the rated Vg can result in
permanent damage to the oxide layer in the gate region.

6. Gate Termination - The gates of these devices are
essentially capacitors. Circuits that leave the gate
open-circuited or fleating should be avoided. These
conditions can resultin turn-on of the device due to voltage
buildup on the input capacitor due to leakage currents ar
pickup.

7. Gate Protection - These devices do not have an internal
monolithic zenar diode from gate to emitter. If gate

protaction is required an external zener is recommended.

Operating Frequency Information

Operating frequency information for a typical device (Figure 13)
is presented as a guide for estimating device performance
for a specific application. Other typical frequency vs collector
current (Iog) plots are possible using the information shown
for a typical unit in Figures 4,7, 8, 11 and 12. The operating
frequency plot (Figure 13) of a typical device shows fyjax or
fraxg whichever is smaller at each point. The information is
based on measurements of a typical device and is bounded
by the maximum rated junction temperature.

Tmax 1 is defined by faaxy = 0.05itpoFF) + torom)-
Deadtime (the denominator) has been arbitrarily held to 10%
of the on-state time for a 50% duty factor. Other definitions
are possible. iy oppy and tnion) are defined in Figure 21.

Device turn-off delay can establish an additional frequency
limiting condition for an application other than T . toiarFy
is impertant when controlling output ripple under a lightly
loaded condition.

friaxz is defined by fiyaxo= (Pp - Pe¥(Eorr + Eon). The
allowable dissipation (Pp) is defined by Pp = (T - Te¥Ryyc
The sum of device switching and conduction losses must
not exceed Pp. A 50% duty factor was used (Figure 13)
and the conduction losses (P(:) are approximated by

Po = (Ve xlcp)2.

Egn and Eqpr are defined in the switching waveforms
shown in Figure 21. Egyy is the integral of the instantaneous
povwer loss (g X V) during turn-on and Eqgf is the
integral of the instantaneous power loss during turn-off. All
tail losses are included in the calculation for Eqypp: i.e. the
collactor current equals zero (Icg = 0).



KBL401G thru KBL407G

Taiwan Semiconductor

Glass Passivated Bridge Rectifiers

FEATURES

- Gfass passivated junction

- Ideat for printed circuit board

- Reliabie iow cost construction

- UL Recognized File # £-326243

- Compliant to RoHS Directive 2011/65/EU and
in accordance to WEEE 2002/86/EC

- Halogen-free according to |IEC 61249-2-21 definition

et

PoFree

v,

MECHANICAL DATA ROHS
COMPLIANT

Case: KBL

Molding compound, UL fiammability classification rating 94V-0

Base P/N with suffix "G" on packing code - halogen-free

Terminal: Matte tin plated leads, solderable per JESD22-8102

Meel JESD 201 class 1A whisker test

Polarity: Polarity as marked on the body

Welght: 5.6 g (approximately)

69

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS (T,=25( unless otherwise noted)
KBL | KBL | KBL | KBL | KBL | KBL | KBL
PARAMETER SYMBOL Unit
401G | 402G | 403G | 404G | 405G | 406G | 407G
Maximum repetitive peak reverse voitagas YVarm 50 100 200 400 600 800 1000 v
Maximum RMS voitage Vs 35 70 140 280 420 580 700 v
Maximum DC blocking voltage Ve, 50 100 200 400 600 800 1000 v
Maximum averaga forward rectified current Ieavy ¢ 4 A
Peak forward surge current, 8.3 ms single half sine-vave i 150 A
superimposed on rated foad ey !
Rating fer fusing (1<8.3m8) 1t 93 Als
Maximum instantansous forward voltage {(Note 1)
lg= 2A Ve 1.0 v
l¢= 4A 1.1
Maximum DC reverse current T=25C : 10 i
al rated DC blocking voltage T=125¢C 3 500 i
Typical thermal resistance Ras m Pcmwv
Raua 19
Operating junction tempsarature range T -5510 41350 e
Starage temperature range Tere - 5510 +150 T

Mote 1: Pulse Test with PW=300ps, 1% Duty Cycle
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KBL401G thru KBL407G

o

Taiwan Semiconductor

ORDERING INFORMATION
PART NO. PACKING CODE GREEN COMPOUND PACKAGE PACKING
CODE
KBL40xG . .
(Note 1) TO Suffix "G KBL 500/ Tray
Note 1: "x” defines voltage from 50V (KBL401G) to 1000V (KBL407G)
EXAMPLE
PREFERRED P/N PART NO. PACKING CODE GREENCC::;POUND DESCRIPTION
KBL407G TO KBL407G TO
KBL407G T0G KBL407G TO G Green compound

RATINGS AND CHARACTERISTICS CURVES

(TA=257C unless otherwise noted)

FIG 1 FORWARD CURRENT DERATING CURVE
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FIG. 2 TYPICAL REVERSE CHARACTERISTICS
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KBL401G thru KBL407G

Gp Hean i
MHGONUUC | Ut

ek

FIG. 5 TYPICAL JUNCTION CAPACITANCE

Taiwan Semiconductor

o ; ! T }
I | f=1.0MHz
500 1 ! Vslg=50mVp-p
Z400 1 it HH
- i
Z 300 e
= H .
O — i i
200 e
0 I
0.1 H 10 160 1000
REVERSE VOLTAGE (V)
PACKAGE OUTLINE DIMENSIONS
‘ I
Unit (mm) Unit (inch)
A DIM. p -
& Min Max Min Max
1N} a3 A 13.70 | 1470 | 0539 | 0.579
SIS B 1.20 130 | 0.047 | 0.051
¥ 1520 | 16.30 | 0.598 | 0.542
) 19.00 - 0.748 ]
D = 450 | 580 | o181-| 0.220
F 550 | 650 | 0217 | 0256
G 18,50 | 1950 | 0.728 | 0.768
B B H A(TYP) 0.083 (TYP)

H
—r 2 £ i14'J;
B 9 iy T 1
SN

MARKING DIAGRAM

P/N = Specific Device Code
G = Green Compound
YWW = Date Code

F = Factory Code
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Gp KBL401G thru KBL407G

Taiwan Semiconductor

Notice

Specifications of the products displayed herein are subject to change without notice. TSC or anyone on its behalf,
assumes no responsibility or liability for any errors inaccuracies.

Information contained herein is intended to provide a product description only. No license, express or implied,to

any intellectual property rights is granted by this document. Except as provided in TSC's terms and conditions of
sale for such products, TSC assumes no liability whatsoever, and disclaims any express or implied warranty,
relating to sale and/or use of TSC products including liability or warranties relating to fitness for a particular purpose,
merchantability, or infringement of any patent, copyright, or other intellectual property right.

The products shown herein are not designed for use in-medical, life-saving, or life-sustaining applications.
Customers using or seling these products for use in such applications do so at their own risk and agree to fully
indemnify TSC for any damages resulting from such improper use or sale.



wWTE KBPC40, 50/W SERIES

POWER SEMICONDUCTORS

40, 50A HIGH CURRENT BRIDGE RECTIFIER

Features
® Diffused Junction — A Ay
® | ow Reverse Leakage Current ] ‘_‘] r_l c,
® [ ow Power Loss. High Efficiency - G } = G
® Electrically Isolated Metal Case for (= /1 H19 i

Maximum Heat Dissipation D —@19— +| [c c -619-‘ '
® Case to Terminal Isolation Voltage 2500V | = ~ ¥l ~[{D

UL Recognized File # E157705 = = S i e

—
e H
: g ° b

Mechanical Data o E E

Case: Metal Case with Electrically IB v m B |

Isolated Epoxy
Terminals: Plated Leads Solderable per
MIL-STD-202, Method 208
Polarity: Symbols Marked on Case
Mounting: Through Hole for #10 Screw
Weight:  KBPC 31.6 grams (approx.)
KBPC-W 28.5 grams (approx.)
Marking: Type Number
"W Suffix Designates Wire Leads
No Suffix Designates Faston Terminals

KBPC KBPC-W
KBPC KBPC-W
Dim Min Max Min Max
A 28.40 2870 2840 28.70
B 10.97 1123 1097 11.23
C 15.70 16.70 1710 1910
D 17.50 18 50 10.90 11.90
E 22 86 2540 30 50 -
G Hole for #10 screw, & 080 Nominal
H 635Typical | 0070 | 107%
All Dimension in mm

Maximum Ratings and Electrical Characteristics @1.=25'¢ uniass otheris= specified

Single Phase, half wave. 60Hz. resistive or inductive load.
For capacitive load. derate current by 20%.

Characteristics Symbol | -00/W | -01/W | -02/W | -04W | -06/W | -08/W | -10/W | Unit
Peak Repetitive Reverse Voitage VARM
Working Peak Reverse Voltage VRWM 50 100 200 400 600 800 1000 Y
DC Blocking Voltage VR
RMS Reverse Voltage VR(RMS) 35 70 140 280 420 560 700 v
Average Rectifier Output Current KBPC40 " 40 A
@T:=55C KBPC30 7 50
Non-Repetitive Peak Forward Surge 2
Current 8.3ms single half sine-wave KBPC40 2N 400 A
Superimposed on rated load KBPCS0 " 400
{(JEDEC Method)
Forward Voltage Drop KBPC40 @I = 204 i 12 Y
(per element) KBPCB0 @l = 25A p: »
Peark Reverse Current @T.=228°C - 10 LA
At Rated DC Blocking Voltage @T.=125°C 1.0 mA
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Maximum Ratings and Electrical Characteristics @T.=25°C unless othervise specified

Typical Junction Capacitance (per element)

(Note 1) o]} 300 pF
Typical Thermal Resistance Junction KBPC40 Fi i 15 KA
to Case (per element) (Note 2) KBPC30 e : L
RMS Isolation Voltage from Case to Lead Viso 2500 v
Operating and Storage Temperature Range Ti. Ts1G -65to +150 0

* Glass passivated forms are available upon request.

Note: 1. Measured at 1.0 MHz and applied reverse voltage of 4.0v D.C.
2. Thermal resistance junction to case meunted on heatsink.
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ORDERING INFORMATION

Product No.

Package Type

Shipping Quantity

KBPCxx00

Square Bridge

50 Units/Box

KBPCxx00W

Square Bridge

50 Units/Box

KBPCxx01

Square Bridge

50 Units/Box

KBPCxx01W

Sdquare Bridge

50 Units/Box

KBPCxx02

Square Bridge

50 Units/Box

KBPCxx02W

Square Bridge

50 Units/Box

KBPCxx04

Square Bridge

50 Units/Box

KBPCxx04wW

Square Bridge

50 Units/Box

KBPCxx06

Square Bridge

50 Units/Box

KBPCxx06W

Square Bridge

50 Units/Box

KBPCxx08

Square Bridge

50 Units/Box

KBPCxx08W

Square Bridge

50 Units/Box

KBPCxx10

Square Bridge

50 Units/Box

KEPCxx10W

Square Bridge

50 Units/Box

Shipping quantity given is for minimum packing quantity only. For minimum order

quantity, please consull the Sales Department.

Won-Top Electromics Co . Ltd (WTE) has checked all mformation carefully and believes it to he correct and accurate However, WTE rannot assume any
responsibility for naccuracies. Furthermore, this information does not give the purchaser of semiconductor devices any license under paten rights to
manufacturer WTE reserves the nght to change any or all information herein withaut further notice

WARNING: DO NOT USE IN LIFE SUPPORT EQUIPMENT WTE power semiconductor products are not authonzed for use as critical components in life
support devices or systems without the express wntien approval

Won-Top Electronics Co,, Ltd.
No. 44 Yu Kang North 3rd Road. Chine Chen Dist.. Kachsiung. Taivan

Phone: 386-7-822-5408 or 386-7-822-5410

Fax: 886-7-822-5417

Email: sales@wontop.com

Internet: http:/fw

wontop.com
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Isc INCHANGE Semiconductor

isc Three Terminal Positive Voltage Regulator L7815CV

FEATURES

+ Qutput current in excess of 1.5A

+ Qutput voltage of 15V

* Internal thermal overload protection

» Qutput transition Safe-Area compensation ]

* Minimum Lot-to-Lot variations for robust device &g 3,Output
performance and reliable operation :

PIN 1, Input
2, Ground

1 2 2 T0-220C package

B -
ABSOLUTE MAXIMUM RATINGS(T:=25T) j; é E——' B
SYMBOL PARAMETER RATING UNIT y U l u 4 t
A 5 —
Y, DC input valtage 30 v g
Iy Qutput current internally limited S0 L
Pu Power dissipation internally limited | {j
X 5 wlrgo
Tor Operating junction temparature 0~150 g U L
Tey Storage temperature -55~150 = e }.‘ Y b |
mm
THERMAL CHARACTERISTICS OIM MIN WAX
A [15.50 11590
SYMBOL PARAMETER MAX | UNIT B | 98011020
L1420 | 450
Ringe | Thermal Resistance. Junction to Case 5 Cw [ 0.70 0.90
i F | 340 | 370
Rinja | Thermal Resistance.Junction to Ambient | 50 W G 4.98 | 5.18
H | 268 | 290
J | 044 | 060
K | 12.80 | 13.40
L | 120 ] 145
0] 270 290
R | 230] 2.70
§ | 1.29] 135
U | 645 6.65
V | 866 886




INCHANGE Semiconductor

isc Three Terminal Positive Voltage Regulator L7815CV

+ ELECTRICAL CHARACTERISTICS

Tj=25C (Vi= 23V, 10=0.5A, Ci= 0.33u F, Co= 0.1 1 F unless otherwise specified)

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
Vo Output Voltage Vin=23V; lo=1.5A 14.4 15.6 v
AVv | Line Regulation 17.5V=Vin= 30V, lo=0.5A 150 mv
AV Load Regulation 5.0mA=lo=1.5A;Vin=23V 150 mV

lg Quiescent Current Vin=23V, lo=1A 6.0 mA

FAH Quiescent Current Change 5.0mA=lo=t 1.0A; V=23V 0.5 mA
AR Quiescent Current Change 18.5V=_Vp=30V; 10=500mA 0.8 mA
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Isc INCHANGE Semiconductor

i394

isc Three Terminal Negative Voltage Regulator L7915CV

FEATURES
= Output current in excess of 1A

» Output voltage of -15V PIN 1, Ground

* Internal thermal overload protection B 2,Input
+ Output transition Safe-Area compensation i ' 3, Output
$iq4
* Minimum Lot-to-Lot variations for robust device i
performance and reliable operation g 3 TO-220C package
ABSOLUTE MAXIMUM RATINGS(T,=25T)
ot BB - s
SYMBOL PARAMETER RATING UNIT . 2 i N
iia ¢ t
L UE
V. DC input voltage -30 Vv fﬁ | 4
; S
[ Output current internally limited 4 :
; ; :1 L
! — g gl B
P Power dissipation internally limited ik J
K
: "D
Tos Operating junction tempearature 0~150 C Y A 3
o 1 .i G Y‘ R
Tis Storage temperature -65~150 X
I
T
mm
DIM| N | MAX |
A | 15,50 |15.90
THERMAL CHARACTERISTICS g | 980 [10.20
— — B Y= e ~ < € 4.20 ) 450
SYMBOL PARAMETER MAX | UNIT D | 070 0.90
F | 340 | 370
Rir e Thermal Resistance, Junction to Case 3 Cw ﬁ :.;JS{‘ g;g
J 1 044 | 060
Rihja Thermal Resistance,Junction te Ambient 50 W K |42.80 | 13.40
E 1.20 | 1.45
01 270] 2.9
R 2.30 | 270
5 1.28 | 1.35
U | 645 6.65
V | 8.66 ] 8.86




INCHANGE Semiconductor

iSC Three Terminal Negative Voltage Regulator L7915CV

* ELECTRICAL CHARACTERISTICS

T=25C (Vi=-23V, 1o=0.5A, Ci= 2.2:: F, Co= 1 u F unless otherwise specified)

SYT.BD PARAMETER CONDITIONS MIN MAX UNIT
Vo Output Voltage Vin=-23V: lo=1A -14.4 -15.6 Y

Vin=-18.5 to -30V;

Vo Qutput Voitage o= -5MA to-1A: -14.3 -15.7 \
Vv | Line Regulation -17.5V= Vi 5-30V, 10=0.5A 300 mV
OV Load Regulation 5.0mA=lo= 1A; Vin=-23V 300 mv
I Quiescent Current vm=-23'v; lo=1A 6.0 mA
Am QuiescentCurrentChange | 5.0mA<la= 1.0AVn=-23V 0.5 mA

o2 QuiescentCurrentChange | -18.5V=Vih=2-30V; 10=0.5A 1.0 mA




3.0A, 15V, Step-Down Switching Regulator LM2576

FEATURES
® 3 5v. 5.0V, 12V, 15V, and Adjustable Output Versiens
® Adjustable Version Output Voltage Range, 1.23 to 37V

TO-220

+/= 4% AG10Maximum Over Line and Load Conditions
Guarantesd 3.04 Output Current

Wide input Voltage Range : 5
Requires Only 4 External Components
52kHz Fixed Frequeancy Internal Oscillator

TTL Shutdown Capability, Low Power Standby Mede

High Efficiency

Uses Readily Available Standard Inductors TO-283(02)

Thermal Shutdown and Current_Limit Protection

Moisture Sensitivity LeveliMSL) Equalsi

Applications

® gl High=tEfficiency Step=DownlBuck) Regulatar
® Cificient PracRegulator for Lineat Begulators 1. Vin

2. Output
® On-Cafd Switchmg Regulators. 3, Ground

. . - 4. Fesdback

® positive'to Negative Convartsi(Buck-Begst) 5 On/Ofi
° Negative Step-lip Converters
[ ]

Fowsr Supply for-Battery Chargars ORDERING INFORMATION

DESCRIPTION Davice Marking Package

. LM2576T-X.X | LM2576T-X.X TO-220
The LM2576 senes ofgsgulateis/arel monolithic integrated ok ,
LM2576TV-X.X | LM2576T-X.X TO-220Y

#7]

circuits ideally sultzdior.easy and convenient «

5oh bab i LM2576R LM257BR-X.X |~ TO-263

step-down gwitching re
All circuits of this Sedes'aré capabie/af drivinga 3.04 1cad

with excellentline andload regulalion. These dévices are

avaiia n fixed sutputvoltages™of 3.3V, 5.0V A2V, 1ow

and an adjustable sutput version,

2dl 1o munifnizedths aumberef axternalcomponents to simplifinths
; ¢

sign. Mandard senes of inductors oplinvized for usewith the LM25768 are offered

tor manufactisrers.

h-mgdepower supply, s efficiency.is significanty higher in
comparison with popular three—termiimal Bmcar reguators, esgecially vath mighesinputvoliages.

£3. the power dissipaled s s0low that marheatsinkas required or'its size could

In marny ¢a

be reduced dramaticaliv, A

Thiz featurs grea simplifiss

the design of

ch-mode sow The LMZ576 features inciude a guarantzed +/- 4% tolerance

on oulput voliages within specified input voltages and ocutput load conditions, and +/-10% on the
oscillator frequency (+/- 2% over 00T to 125 oC).

External shutdown is included, featuring 80 Ualtypical) standby current. The output switch includes
hutdown for full protection undsr fault conditions,

cycle=byc

& current fimiting. as well as thermal




3.0A, 15V, Step-Down Switching Regulator LM2576
Typical Application (Fixed Output Voltage Versions)
T 7 Feedback
V40V £ ] [T]
Unvogiaind Yol w10
OC taput G |+ i 1Qutpul_FET) o gngmw
100 uF Liiiging i d 7 fm » oy
I aﬁm s—gbﬂ'orr t 1N8822 T o ur
Representative Block Dlagram and Typical Application
- - - - ——
|
Unreguiated 31V Internal GNOFF Dotpd T
OC Input Reguiator TEFF |- 15 Voltage Versions )
| = 33v 1.7k
| 50V 31k
: - 12v 884k
Cuent ol i | !.SV : 113K
B2 Fixed Gain Genit_ 1} - For adjustable version
E""'s‘;”“"""' Comparator ‘r“‘“‘“‘\\_ = i | R1=open R2=002
s T - W /- 1
a1 [ il i e Drver j g Regulated
1okl Fea| [ Lach | \«._F._r W Output
i Shift ) b g ey, Ve
18 kHz i I Y N 10Amp |2 -
1235V L.l L Switen nd K01 Sy
Band-Gap | [ saktz | IH* | [ Themal l ™3 i T
Relorence | | Oscilator | =l | [ Sooun |~ =t * Laad
_____ T e e e

Figure 1. Block Diagram and Typical Application

ABSOLUTE MAXIMUM RATINGS

{(Absolute Maximum Ratings indicate limits bevond which damage tothe device may

Rating Symbol Value Unit
Maximum Supply Voltage Vin 45 v
ON/OFF Pin Input Voltage - =03VIVarvy v
Output Voltage to Ground (Steady-State) - -1.0 vV
; sSgipatien
TC-22085% Pg Internally Limited W
Trermal Resistanice, Junction-to-Ambient Raga 65 ciw
Thermal Resisiance,Junction-to-case Raye 50 W
TO-263 ) Internally Limited w
Thermal Resistance, Junction—-to-Ambient Roya 70 cw
Thermal Resistance, Junction—to-case Ruje 50 Ciw
Storage Temperature Range Tatg ~65 {0 +150 c
Minimum ESD Rating {Human Body Model: - 20 kY
C =100 pF. R = 1.5 k1))
Lead Temperature (Soldering. 10 seconds) - 260
Maximum Junction Temperature Ty 150
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3.0A, 15V, Step-Down Switching Regulator LM2576

OPERATING RATINGS (Operating Ratings indicate conditions for which the device is intended to be
functional. but do not guarantee specific performance limits. For guaranteed specifications and test
conditions, see the Electrical Characteristics.)

Rating Symbol Value Unit
Operating Junchon Temperature Range Ty —401ta +125 c
Supply Voltage Vin 40 v

ELECTRICAL CHARACTERISTICS / SYSTEM PARAMETERS ([Note 1] Tast Circuit Figure 15)
{Unless otherwise specified, Vin = 12 V tor the 3.3 V, 5.0 V. and Adjustable version, Vin = 25 V for
the 12 V version. and Vin = 30 V for the 15 V version. lLoad = 500 mA. For typical values TJ = 25°C,
for min/max values TJ is the operating junction temperature range that applies [Note 2], unless
otherwise noted.)

Characteristics Symbol Min l Typ ] Max I Unit I

LM2576-3.3 {[Note 1] Test Circuit Figure 15)

Cutput V&Itage (Vin =12V, o0 =05 A, T =25°C) Vout 3.234 33 3.366

Output Voltage (8.0 V £ Vi <40V, 0.5 A Sl ag < 3.0 A) Vout v
T;=25C 3.168 3.3 3.432
Ty=-401t0 +125°C ) 3,135 - 3.465

Efficiency (Vio = 12 V. lioag = 3.0 A) 1 = 75 - %

LM2576-5 ({Note 1] Test Circuit Figure 15)

Output Voltage (Viy= 12 V. lieag =05 A, T; = 25'C) Veat 49 5.0 51 Y

Output Voltage (8.0 V <V, < 40 V.08 AL | 529 < 3.0 A) Vou v
T;=25C 48 50 52
T;=-4010+125°C 4.75 - 525
Efficiency (Vi = 12V, I saq = 3.0 A) ' n | B 77 L %

LM2576-12 {[Note 1} Test Circuit Figure 15)

Output Veltage (Vi = 25V, ILogq = 0.5.A, Ty.= 25°C} Vi 14.76 12 12.24
Output Voltage (15 V < Vin €40 V. 0.5 A S i 0ad 5 3.0 A) Vour
T;=25C 11.52 12 1248
Tyj=—40to+125 C 1.4 - 126
Efficiency (Vin = 15V, | cag = 3.0 A) n - 88 - %
LM2576-15 {[Note 1] Test Circuit Figure 15)
QOulput Voltage (Vig = 30 V, I qa¢ = 0.6 A, Ty= 25'C) Vout 147 15 $5.3
QOutput Voltage (18 V£ Vig € 40V, 0.5 A 5 |y 0aq 3.0 A) Vaut
Ty=25C 14.4 ] 156
T,= 40104125 C 14.25 . 15.75
Efficiency (Vi, = 18 V. | gag = 3.0 A) n - 88 - %
LM2576 ADJUSTABLE VERSION ([Note 1] Test Circutt Figure 15}
Feedback Voltage (Viq = 12V, I g4 = 0.5 A Vg =50 V. T, = 25°C) Vo 1217 123 1243
Feedback Voltage (8.0 V < Vi, <40V, 0.5 A < | 030 < 3.0 AV, =50V) Voui
T;=25C 1.193 1.23 1.267
T;=-401t0 +125°C 1.18 - 128
Efficiency (Viy = 12 V. | g39 = 3.0 A, Vo = 5.0V) 1 - 77 - %

I. External components such as the catch diode, inductor, input and output capacitors can affect
switching requlator system performance.

When the LM2576 iz used as shown in the Figure 15 test circuit, svstem perfermance will be as
showrn in system parameters section .
2. Tested jurction temperature range for the LM2578: Tlow = -40°C Thigh = +125°C
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3.0A, 15V, Step-Down Switching Regulator LM2576

ELECTRICAL CHARACTERISTICS / Device Parameters

(Unless otherwise specified, Vin = 12 V for the 3.3V, 5.0 V, and Adjustable version, Vin = 25 V for the 12
V version, and Vin = 30 V for the 15 V version. ILoad = 500 mA. For typical values TJ = 25°C, for min/max
values TJ is the operating junction temperature range that applies [Note 2], unless otherwise noted.)

Characteristics | symoot [ win | wp [ max | umt |
ALL QUTPUT VOLTAGE VERSIONS
Feedback Bias Current (Vo = 5.0 V [Adjustable Version Only]) Ib nA
T,=25C - 25 100
Ty=-4010+125°C - - 200
Oscillator Freguency [Note 3] fose kHz
T)=26°C = 52 -
Ty=01o +125°C 47 - 58
Ty=-401t0+125C 42 - 63
Saturation Voltage (lou = 3.0 A [Note 4]) Vsal v
T,=25C - 15 1.8
Ty=-40to +125C - - 2.0
Max Duty Cycle ("on") [Note 5] DC 94 98 - %
Current Limit (Peak Current [Notes 3 and 4]) lee A
T,=25°C 47 58 5.9
Ty=-4010 +125°C 35 - g5
Output Leakage Current [Notes 6 and 7], Ty =25 C It mA
Output =0V - 08 2.0
Output =-1.0V - 60 20
Quiescent Current [Note 6] lo mA
Ty=25°C “ 50 9.0
Ty=—4010+125°C g - 1
Standby Quiescent Current (ON/OFF Pin = 5.0 V-(‘off")) lsriny HA
T;=25C - 80 200
Ty=~4010+125°C - - 400
ON/OFF Pin Logic Input Level { Test Circuit Figure 15) v
Vou =0V Vipt
T4=25C 2 14 C
T;=~4010+125C 24 - =
Vout = Nominal Qutput Voitage Vi
T,=25C - 12 1.0
Ty =-4010 +125°C - - 08
ON/OFF Pin Input Current (Test Circuit Figure 15) wA
ON/OFF Pin = 5.0V (off"), T, =25°C le - 15 30 N
ON/OFF Pin = 0V (“an”). T, = 25°C I h, 0 5.0

loadd

naminal outy
swaling the s immurn duty «

40% from the

Wit to approximately 2%.
it (Pin 2) sourcing current. No diede. inducter.er.capacitereonnected to output pin
vack (Pin 4) removed from output and connected to ¢ V.
ck (Fin 4) rem d from cutput and connected

15, and +25 V for the 12 V and1h V versi
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3.0A, 15V, Step-Down Switching Regulator LM2576

TYPICAL PERFORMANCE CHARACTERISTICS (Circuit of Figure 15)

iy
o

I BUIESCENS CURRENT (mé)

e T T T N 14 i I
£ 0fp—Vp=20V € 12— =500 mA
% os._ll‘md:soom 3 10_?;:256
g : Normalized al Ty = 25°C g . s | T
& 04 5 0.8 { /’,_.—'
W02 W06 33V.5.0Vand ADJ et
Z e g //
5 0 504 v
g 42 = g P L]
= # = - 02 —
£ o A 2 12Vand 15y
e E 2
S 08 B -02
S 08 B4
410 06
50  -25 0 %5 50 7 100 125 0 50 10 15 20 25 30 35 40
;. JUNCTION TEMPERATURE (*C) V.. INPUT VOLTAGE (V)
Figure 2. Normalized Output Voltage Figure 3. Line Regulation
20 65
gy = 30 A — 3 V= 25V
Z 60 s
15 =
= /
[¥73
« /
S— % 55
i i S L, /
T —— § LA VY mbl AW . SRR W ’
Jioas = 500 mA s = 5.0 ] i
05 )i .
2 - i H
2\ Pe ™ .-
L= 150uH ]
Ra=0142 { i
i} - A 10 LA L. ol = - R & —
50  -25 0 25 50 75 100 125 50| [-25 (i 25 50 7801000 125
T.. JUNCTION TEMPERATURE { C) T3 JUNCTION TEMPERATURE { C)
Figure 4. Droﬁiﬁul Voltage Figure 5. Current Limit
""""""" \ , VW RAQY TS ® T !
\ Ve =50V - = 180 | Youorr =50V
\\ Heasured al E
. o LGround Pin g 160
\ | T2250 B 140
i
= VozdoV
A\ 5 )
Z -
3 80 e r—
§ &0 Vs 12V 4
i
vl
;E” 20—t
! i S F o0
50 10 15 20 25 30 .35 40 50«25 0 % 50 75 100 125
Vi INPUT VOLTAGE (V) T,. JUNCTION TEMPERATURE ( C}

Figure 6. Quiescent Current Figure 7. Standby Quiescent Current
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3.0A, 15V, Step-Down Switching Regulator LM2576

NORMALIZED FREQUENCY (%)

1oy STANDBY QUIESCENT CURRENT {uA)
B EZBBREEE B

8.0

TYPICAL PERFORMANCE CHARACTERISTICS (Circuit of Figure 15)

1,:25C

~40

—"
e

:E/
1

—
]
25C
il

125°C

Vgat- SATURATION VOLTAGE {V}
(=1
oo

15 20 25 30 35
Vi, INPUT VOLTAGE (V)

Figure 8, Standby Quiescent Current

w
=3

40 0 05 10 15 20 25 1.0
SWITCH CURRENT {A)
Figure 9. Switch Saturation Voitage

6.0

50 I T
45 Adjustable Version Only

4.0

|
V=12V

10

Normalized at
25°C

35 )
3.0 T

2.5

-2.0

y 4

20

Vou2rh23 v

-4.0

e

1.5

Loag = 500 MA

Viqe INPUT VOLTAGE (V)

6.0

1.0

~8.0

-10

0.5

-50

-25 0 25 50 75 100
T, JUNCTION TEMPERATURE { C)

Figure 10. Oscillator Frequency

0
125 <50 |~ 125 0 25 50 7% 100 125
T;. JUNCTION TEMPERATURE { C)
Figure 11. Minimum Operating Voltage

100
80

| i
Adjustable Version Only —

60

40

Iy FEEDBACK PIN CURRENT fnA)

50 «25 0

25 50 75 100 125

Ty JUNCTION TEMPERATURE ( C)
Figure 12. Feedback Pin Current



3.0A, 15V, Step-Down Switching Regulator LM2576

[ TYPICAL PERFORMANCE CHARACTERISTICS ]

= E("'kg
A | 1]

L 0 —I—.—I ! 1 Ry B 100mY
~4 0A . Volage ¢

2.04 t i T - 100mY
S -
~4.0A

DAG

2 0A e RL

L
54 DIV 106G 5101V
Figure 13. Switching Waveforms Figure 14, Load Transient Response
Vout = 186V

AL Qutput Pin Voltage . HOMADIV

B inductor Currenty, 200A/01V

C “Inductor Current, 2. 0A/DIV

0O - Outpdtl Ripple Voltage . SO0mV/dDIV, AC-Coupted
Horizontal Time Base | 5.0 wus/DIV



3.0A, 15V, Step-Down Switching Regulator LM2576

Fixed Output Voltage Versions

e - Feedback
v ! *
o] Lmzste | L
. 1] Fixed Output | i 100 uH "
| utpu [E1LLR = out
| e
| o0 SOOGH
TOV-40V  Jro o i
Unreguiated 100 uF 1 D1 T 10004F
DC [npui A LBR3s0 Load
Y p
Cn = A00UF, 75 V. Aluminum Electrolylic
Cop = 1000 1F 25V, Alunminium Efectrolytic
01 - Schottky. MBR360
Li .= 100 uH Pulse Eng PE-82108
RY - 20k 0.1%
R2 o5 61240 1%
Adjustable Output Voltage Versions
5T TIE 1 Feedback
| A
Yol Lmazs7e | s
il Adjustable | 100 uH Vo
i OU@UT [HEra. \ 3 ) 5000V
i lome A £
6o 50 onomr { z
70V-40V ‘e 2 R2
Unregulated gl L i ! . L Cot <
DG Input 00 1 4 b’ hD,’l;iﬂseo 1000 uF ‘ Load
! S hi
i 1
¥ T i
% f2
Vou = Vigr (104 )

v
R2 = RI V‘“" 1.0
ref
Where V,Qg = 1,23V, R1

between 1.0kand 50k

< Figure 15. Typical Test Circuit >



3.0A, 15V

, Step-Down Switching Regulator LM2576

PIN FUNCTION DESCRIPTION

Description

This pin is the positive input supply for the LM2576 step—down switching
regulator.Iln order to minimize voltage transients and to supply the switching
currents needed by the regulator, a suitable input bypass capacitor must be
present .(Cin in Figure 1).

This is the emitter of the internal switch. The saturation voltage Vsat of this
output switch is typically 1.5 V. It should be kept in mind that the PCB area
connected to this pin should be kept to a minimum in order to minimize
coupling to sensitive circuitry.

Circuit ground pin. See the information about the printed circuit board layout,

This pin senses regulated output voltage to complete the feedback loop.
The signal is divided by the internal resistor divider network R2, R1 and
applied to the non-inverting input of the internal error amplifier. In the
Adjustable version of the LM2576 switching regulator this pin is the direct
input of the error amplifier and the resistor network R2, R1 is connected
externally to allow programming of the output voltage.

Symbal
1 Vin
2 Output
3 Gnd
4 Feedback
5 ON/OFF

It allows the switching regulator circuit to be shut down using logic level

signals, thus dropping the total input supply current to approximately 80 mA.
The threshold voltage is typically 1.4 V. Applying a voltage above this value
(up to +Vin) shuts the regulator off. If the voltage applied to this pin is lower
than 1.4V orif this pin is left open, the regulator will be in the "on" condition
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| TEXAS NA555, NE555, SA555,

NSTRU_MENTS PRECISION TIMERS
wwowtl.com SLFS022F - SEPTEMBER 1973—REVISED JUNE 2006

FEATURES

= Timing From Microseconds to Hours = Adjustable Duty Cycle

= Astable or Monostable Operation = TTL-Compatible Output Can Sink or Source

up to 200 mA

DESCRIPTION/ORDERING INFORMATION

These devices are precision timing circuits capable of producing accurate time delays or oscillation. In the
time-delay or monostable mode of operation, the timed interval is controlled by a single external resistor and
capacitor network. In the astable mode of operation, the frequency and duty cycle can be controlled
independently with two external resistors and a single external capacitor.

The threshold and trigger levels normally are two-thirds and one-third, respectively, of V.. These levels can be
altered by use of the control-voltage terminal. When the trigger input falls below the trigger level, the flip-flop is
set, and the output goes high. If the trigger input is above the trigger level and the threshold input is above the
thresheld level, the flip-flop is reset and the output is low. The reset (RESET) input can override all other inputs
and can be used to initiate a new timing cycle, When RESET goes low, the flip-flop is reset. and the output goes
low. When the output is low, a low-impedance path is provided between discharge (DISCH) and ground.

The output circuit is capable of sinking or sourcing current up to 200 mA. Operation is specified for supplies of
5V to 15 V. With a 5-V supply. output levels are compatible with TTL inputs.

NAS555...0 OR P PACKAGE

NES555..D, P, PS, OR PW PACKAGE e\,

SA566..D OR P PACKAGE b Tl
SE555...D, JG, OR P PACKAGE .
(TOP VIEW) % 5 58
GND[ 1 i 8 :IVCI‘ NG NG
TRIG[| 2 7] BISCH TRIG DISCH
ouT(] 3 6 [] THRES NC NG
NCLl& - 141} NC
Q10111213
I | s 1 s o |
QIETETY
= c,“§ - 4=9 4
N
e AN

NC = No nternal connection
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PRECISION TIMERS

SLFS022F - SEPTEMBER 1973-REVISED JUNE 2006

{
INSTRUMENTS

www ti.com

ORDERING INFORMATION

VTHRES
Ti MAX PACKAGE( ORDERABLE PART NUMBER | TOP-SIDE MARKING
Vee=15V
PDIP - P Tube of 50 NES55P NES55P
5 555
S0IC-D Tube of 7 NES55D NESSS
Reel of 2500 NE555DR
0°C to 70°C 12v
SOP - PS Reel of 2000 NE555PSR N555
Tube of 150 NES55PW
TSSOP - PW N555
Reel of 2000 NESSSPWR
PDIP - P Tube of 50 SAS55P SASS5P
—40°C 1o 85°C 1.2V Tube of 75 SA555D
SOIC-D SAS55
Reel of 2000 SAS55DR
PDIP - P Tube of 50 NAS55P NAS55P .
—40°C to 105°C 1n2v Tube of 75 NASS50)
SQIC-D NAS5S
Reel of 2000 NA555DR
PDIP — P Tube of 50 SES56P SER55P
_— Tube of 75 SES55D "o
-55°C to 125°C 10,6 : Reel of 2500 SE5S50R R
CDIP - UG Tube of 50 SES55JG SES550G
LCCC = FK Tube of 55 SESS5FK SES55FK
FUNCTION TABLE
TRIGGER THRESHOLD DISCHARGE
RESET QUTPUT
VOLTAGE" VOLTAGE(™ SWITCH
Low Irrelevant frrelevant Low on
High <143 ¥pp Irrelevant High Off
Higih > 13 Vpp =23 Npp Low On
High 213 Vpp <2/3 Vpp As previously established

(1)

YVoltage levels shown are nominal
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SN54HC74, SN74HC74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

SCLSOSD - DECEMBER 1982 — REVISED JULY 2003

Wide Operating Voltage Range of 2Vto 6V
Outputs Can Drive Up To 10 LSTTL Loads

SN54HC74 ... J OR W PACKAGE
SN74HC74 .. .D, DB. N, NS, OR PW PACKAGE
(TOP VIEW)

Low Power Consumption, 40-uA Max lge
Typical thg =15 ns

+4-mA Output Drive at 5V

Low Input Current of 1 pA Max

description/ordering information

The 'HC74 devices contain two independent
D-type positive-edge-triggered flip-flops. A low

level atthe preset (PRE) or clear (CLR) inputs sets
or resets the outputs, regardless of the levels of
the other inputs. When PRE and CLR are inactive
(high), data atthe data (D) input meeting the setup
time requirements are transferred to the outputs

SNG4HCT74 ... FK PACKAGE
(TOP VIEW)

on the positive-going edge of the clock (CLK)
pulse. Clock triggering occurs at a voltage level 1CLK 2D
and is not directly related to the rise time of CLK, NC NC
Following the hold-time interval, data at the 1PRE 2CLK
Dinput can be changed without affecting the NC NC
levels at the outputs. 17 2PRE
9 16711 12 13
o s o o (e
oo o
R gl N
NC = Na internal connection
ORDERING INFORMATION
ORDERABLE TOP-SIDE
A PACKAGET PART NUMBER MARKING
PDIP - N Tube of 25 SN74HCT74N SN74HCT74N
Tube of 50 SN74HCTAD
S0IC-D Raelof 2500 SNT4HCT4DR HC74
Reel of 250 SN74HCT4DT
—40°C to 85%C SOP= NS Reel of 2000 SN74HCTANSR HC74
SSOP- DB Reelof 2000 SN74HC74DBR HC74
Tube of 90 SNT74HCT74PW
TSSOP - PW Reelaf 2000 | SNT4HCTAPWR HE74
Reel of 250 SNT4HCTAPWT
CDIP-J Tube of 25 SNJ5S4HCT44d SNJ54HCT4J
=55°C to 125°C CFP-W Tube of 150 SNJS4HCT4VWY SNJS4HCT4W
LCCC - FK Tube of 55 SNJS4HCT4FK SNJS4HCTAFK

1 Package drawings, standard packing quantities, thermal data, symbolzation, and PCB desian guidelines are

available al www li com/sc/package



SN54HC74, SN74HC74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH CLEAR AND PRESET

SCLS094D - DECEMBER 1982 — REVISED JULY 2003
et

FUNCTION TABLE

INPUTS OUTPUTS

PRE CLR CLK D Q Q
L H X X H L
H L X X L H

L L X X HT HT
H H T H H k
H H 1 L L H

H H L X Qg 0Op

T This configuration is nonstable, that is, it doss not
persist when PRE or CLR returns to its inactive
(high) level.

logic diagram (positive logic)

FRE .
CLK D“*.-"{>—> C X
A

. Q
: >z T
C
°
L 1 a
£ T
CL

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)¥

Suppl $oltd0% (AR VETT TS T e 4 AW e NA N I T . —L05Vte7V
Input clamp current. ik (V; < 0 or V> Vee) (see Note 1) L uiiii oiiins s vt i it e, =20 mA
Output clamp current, Igk (Vg <0 or Vg > Vcc) {see Note 1) ................................ £20 mA
Continuous output current, lg (Vg = 0 to Vgg) - "TIITHII A€o A Yo =25 mA
Contintlolls cupgenttiiddgh Ve e or @NDYGSHSI ... o . [IIPI2 W Y QW (7. =50 mA
Package thermal impedance, B (see Note2):.Dipackage i <. . viiieinean @ oneiane s 86 C/W
LB packape\O\e D . W@ . QOU. . ...... 25 .. I 96°'C/W
NggieRage .. 0 o ). C ) cmmr o s 80°C/W
Mepagkage ([ M7 . 8 ..o @B 76°C/W
PWoackage \Ex.08.).7. 7 .om..... . ON. . £ 4 113°CIwW
Storage tempegtige rapde. Tog ¥ Py F oy A gyl oY -65'Cto 150°C

1 Stresses beyond those listedunder “absoluts maximum ratings” moy causé permanént damage to the devige These are siress ratings only, and
functional operation of the device at these orany other condition: ond those ind cated under ‘recommended operating conditions” is not
inplied. Exposure o absolute-maximum-ratad conditions for extended penods may affsct device reliabiliby,

NOTES 1 Thenputand output voltage ratings may be exceedsd if the input and output current ratings are observed

2 The package thermal impedance s calculated n accordange with JESD 51-7




TOSHIBA

TLP250

TOSHIBA Photocoupler

TLP250

Transistor Inverter

Inverter For Air Conditionor
IGBT Gate Drive

Power MOS FET Gate Drive

The TOSHIBA TLP250 consists of a GaAlAs light emitting diode and a

integrated photodetector.
This unit iz 8-lead DIP package.

TLP239 is suitable for gate driving civeuit of [GBT o power MOS FET.

+ Input thresheld current: IF=5mAunax.!
*  Supply current (Icch 11mAtmax.)

s Supply voltage (Vec) 10-33V

¢ Output current {Ioh =L8A (max.)

¢ Switching time (tpLHTpHLY 1.3ps(max:)
¢ Isolation voltage: 2300V yyalmin.)

¢ UL recognized: UL1377. file No.EGT348
*  Option (D4 type

VDE approved: DIN VDE0S54:06.92 certificate No.76323

Maximum operating insulation veltage! R3OVPE
Highest permissible over voltage! 4000VPR

(Note) When a VDE0884 approved type is needed,
please designate the "option (D4)"
+ Crespage distance’ 6 hinmimin,)

Clearance: 6. 4mm!nun,)

Schmatic
lce
- X5\ ~ 7
T Ve
3
e B ()
2+ ¢ e Vo
Ve = 7
o D o) 3
g k ‘1'0
I‘l o i)
o~ (Tr2)
- o GND
A 0. 1pF bypass capetor must be -
connected between pin 8 and 5 (See Note 5)
Truth Table
T —— Tri Tr2
Input On On Off
LED off oft on

GaAlAs Ired & Photo-IC

Unit in mm

ol Rsem
i

TOSHIBA

11-10C4

Weight: 0.54 g

Pin Configuration (top view)

r
2[1
2
oL

§732

\

*Hs
g
]13

i

Do =l I /I LR AR 6

NC
: Anode
+Cathode
“N.C

GND

Yo tOutput)

Vo

¥ge




TOSHIBA TLP250
Absolute Maximum Ratings (Ta = 25°C)
Characteristic Symbol Rating Unit
Farward current I 20 mA
Forward current derating {Ta = 70°C) Algi ATa -0.36 mA/*C

]

W | Peak transient forward curent {Note 1) IepT 1 A
Reverse voltage VR 5 v
Junction temperature Tj 125 G o9
“H'peak output current Py < 2 5us.f = 15kHz) {Note 2} loPH ~1.5
“L"peak output current (Pyy < 2.5ps f < 15kHz) (Note 2} lopL +15

{Ta = 70°C) 35
Output voltage Vo v

5 g (Ta=85°C) 24

g (Ta=70°C) 35

3 Supply vollage Ve W

(Ta=85°C) 24

Output voltage derating (Ta = 70°C} AVg l&Ta -0.73 viI*C

Supply voltage derating {Ta = 70°C) AVec TATa -0.73 vi'C

Juncticn temperature Tj 125 ‘c
Operating freguency {Note 3) i 25 kHz
Operating temperature range Tuor =~20~85 €
Storage temperature range ng ~55~125 'C
Lead soldering temperature {10 3) {Note 4) Taol 260 h ]
Isolation voltage (AC, 1 min.. R H.= 60%;) {Note 5) BVg 2500 Vms

Note 12 Pulse width Py < Tus, 300pps

Note 20 Exporenential wavefom

Note 3. Exporenential wavetom, Iopy < —1.0A( € 2,508), lop  +1.0A( £ 2.5us)

Note 4. Itis 2 mm or more from a lead root

Note 5. Device considerd a two tenminal device: Pins 1,2, 3 and 4 shorted together, and pins 5, 6, 7 and & shorted

together

Note 60 A ceramic capacitor{0. 1puF ) should be connected from pin 8 to pin 5 to stabilize the operation of the high

gain linear amplifier, Failure to provide the bypassing may impair the switching proparty. The total lead
length between capacitor and coupler should not exceed 1cm.

Recommended Operating Conditions

Characteristic Symbol Min Typ. Max. Unit
nput current, on (Nete 7) Tron) 7 8 10 mA
Input voltage. off YF(CFF) o — 08 v
Supply voltage Ve 15 s 30 ‘ 20 v
Peak output current lopHiorL — == 0.5
Operating termperature Topr ~20 25 70 ‘ a5 C

Note 7 Input signal nise time (fall ime) < 0.5 us

95
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Application of a single phase converter for partial discharge detection tests of transformer
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ABSTRACT

This project presents a design and construction of a
multilevel frequency converter by using multilevel cascade inverter
circuit. IGBTs are employed as switch devices in the power circuit and
controlled by a rectangular pulse generator and the D-flipflop circuit.
The ORCAD program is used for this simulation in the design process.
The multilevel frequency converter can adjust frequency from 25 Hz to
400 Hz. In application of the developed converter for the partial
discharge (PD) detection of transformers, the converter with the
frequency of 200 Hz is employed instead of a generator. For noise
reduction in the PD detection circuit, it is necessary to connect a low
pass filter to the test circuit, From the experimental results without the

filter, background noise level is 374.1 pC, therefore it cannot be used

for a partial discharge detection. Therefore. it is necessary to reduce the
noise by connecting the frequency filter. It was found that noise was
reduced to 0.716 pC, that it could be used for partial discharge detection

in accordance with IEC 61869,

Keyword . Cascaded Nululevel Inverter, Partial Discharge
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