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ABSTRACT

This project presents about 1-Phase Uninterruptible Power Supply which
size is 500 VA. in this project, the power mosfet is used to be the power switches in the
inverter. The PWM signal which drives the inverter utilizes PWM with Unipolar Voltage
Switching. The Uninterruptible Power Supply works in online mode by using 48 volts
sealed Lead-acid batteries (four of 12 volts batteries are connected serially). The
Uninterruptible Power Supply could supply electricity below 15 minutes at full power

loaded via ac output during unusual (fault) electrical condition.



naanssuysznea

=3 -y L J o ¥ & 1 4 o o A J i
Viggniiwwfaiuimuduiagaslaiuaned giavlassauifnanudade

anunToNf 3A.95. 3303 Aowsaus: 819130%eYe umBuNg a1 USnw Aldly
o @ P = - o Ve was a 4 g o
fuuzd asaaauo1 N lunadTAdTsintdrzananudwnudsaraluasei o

L]

2

ﬂﬁﬂﬂﬁﬂnﬁ’m‘[mamui{ﬁﬂﬂﬂci’ma%‘aaqd'ao'lﬂ'lﬁ
U a‘uqmmﬂ%mmm‘lwﬂﬂLLa:vTaaﬂqﬂﬂm:f‘:mmmmﬁﬂ{ Al uunas
FHUAUUNIUITILAZIANEN 181989 TﬁuﬁaLﬂ‘%aaﬁmm:qﬂmm"lumiﬁﬁ%’ﬂ
mamauqmﬁauﬁnﬁnm A9 woaq lumadaanssnlui sortwnalulafne:
WDUNFNINUNMIIAAN T qnﬂuﬁ'lﬁmm-ﬁwmﬁamuauu: Wridslagiduadng

1Ina%a

J L a h o

munaah Huarndasuaniuuauwszqmian ansen fAnamiumiaslonazidn

9 U4
4 B O a .

s o L g Lo -} L5 = e
LLTJNRﬂﬂ%'LﬂNﬁ]ﬁﬂWLﬁ&JB ATUEN ﬂﬁ:IU'H%LLGZQﬁﬂaqu‘lﬂiﬂﬂlﬁIyIy']uwuﬁ% Touay

v 9

Ltsiﬁfmﬂmiqmﬂnmu

u 9 9

. ———




|

d13117Y

Wil

UMARYB ..o |
ABSTRACT ... e il
BVTL e "
BUTUTFU e Y
AT AT N X
T 1
L T LT TR 11T T 1

1.2 JaqUszsRueImM I .o 2

1.3 20U AURS TR MUNATUMTITY e 2

14 TuaowASA I NI AN 3

1.5 Uszlom e UM 3

unfl 2 RANTTNAUGNDS UPS oo 4
2.1 RANNSHIWUBITEUY UPSeeeoceoeeeeeeoeoooooeoeooooooo 4

2.2 IMUOMIMOWMUNR e 4

2.2.2 TANG BaCK UP.ooovveeoeoeeeeeeeeoooeeoeoooeoeooooeoooo 4

22 WRIEBINTEUR oot 5

2.3 PVTIITINABWIDINDT o 7
251 Gowlunsdwaneestineewefiens.. .. 7

252 BANMIM W IUHLBINITINAaWIBfABT.. . cereeerernB

2.33 MIMASRIIMILIUTIGUTEIRTINRa WIS ea s 9
234 mﬁmmm’mmﬁmmﬁLﬁﬂﬁgﬂmﬂdﬁd%ﬁﬁﬂﬂﬂ%ﬂﬂ%&@a§ ...... 10

235 AIAeNARUUBIMITITWINNG DN 12

2.4 unmujmﬁnmmr‘iga ......................................................................... 15

25 m‘%aaé’mﬂszqunmma@(Battery Charger ) co.c.oeveoccoeeeeeeeeeeson. 16
2.5.1 mwjﬁugﬁmﬁmﬁ'mmmma% ................................................. 16

252 WO IUMITEAUTEY e 17
253 G%nﬁé’mﬂi:guwma‘%’ ............................................................. 17




v

815117y (6io)

“in

254 madadsauuuesia - n3a Taeal o 18
255 MIUTEINGIEN W oo 19
256 fuensufindyveILaasTIRaasi- NTaL 20
257 maBentsuuaaadmlasa it 20

26 BWIDTIODT oo 21
261 FUNUUMREWANNIVBIBWABTIABT oo 21
262 BWIBSADTIRAWIONST. o 28
263 UMIROAUFIUYBITINTINIABUAAIAOT. oo 33

2.7 NVIRUULUTEATUNARINATIE . oo 34
Unfl 3 NIBaNUUULAZEI MRS INE IO oo 37
34 AR TN AT oo 37
3.2 AWIRANOWBUURITIRD. oo 38
3.3 PUIANNALARITVOUTIAUNTEURATY . oo 38
unfi 4 MIONUULLAZNIF I NITAILAUUAEINTUNTIN TN N v 39
4.1 MIFTRRYYIUOTUAM.ceecorrrrreveeeemmmsssneeeeeeeeeeeeeeseeessseseeseeessseannn 39
411 QOARVURUDITREL.oooeoereeeceeniriror e 39
412 RNTRGMNTUTZUIRR U AAIAOR. ..o, 39
413 qmamﬁmaﬂuqaﬁﬁuﬁmw......................................................40
42 magiedyya PWM lasnslslans MCPWM.............cooea... 40
421 QENUAlAYFTITATUAR MCPWM....oooooo oo 40
422 FmaafAlTnululugs MCPWM....ooe 41
423 FWIRIPWM TUINA PCPWM.......ocooooeeeeeeeoecceoveeeeerceenne 41
4.24  AMIRVBIFIYIII PWM.oooooeeeeeeeeeeese oo 42

425 Tﬁmmﬁﬁﬁmumaof&mﬁmﬁﬂﬁryryﬁmPWMlqugaMCPWM....43
4.2.6  MIMIMUTIFIUAULATLI PWM.oeean 43
427 msulReud@idlmdasygo PWM 2031498 MCPWM.........44
428 MIMNWNUNMUEBIFIRANRAFYYITL PWM..ooore) 45
4.2.9 MIAIUAUIRVINAR oo, 45



v

1507 (Aa)

Wi
UNTL 6 NISNARDIUREHANYINORE oo 47
51 NMIMAsaINITTILLaAe eIt TaANaRIE AL IS 47
5.2 MINARBINVIBULIDIADT .o 55
5.2.1 18 WAT8IBWI0 BT IOUIIITNTON e 55
5.2.2 Lo WINAYDINIINTDIRAIBUIDTADT oo 58
5.3 msmaaau‘jaLmGTu'lwﬁnmnm‘s‘lwﬁnmmmw‘%'aLﬁﬂm@ﬁm?aa .......... 68
5.4 minaaadaussdwivianms Wi e g ... 71
unft 6 T T 75
6.1 BIUHAMIITNARD. oot 75
B VLT T b 75
8.3 DOUBHBIE o ovveecooece oot 76
LI TOUNTY
AFRUIN
MARWIN N
AARWIN U
MANUIN A
fiadinTulsznia



vi

CRRITLIE

#“in
U1 1.1 ufenlaezunInvasON LINE UPS oo 2
Ui 2.1 3leazunsuuaaaniIvinewues UPS tuy ON LINE. ..o 4
1N 2.2 P NTEHINTIURUMUUANONW. oo 5
N 2.3 urasmainnuenesdmnsusuuuduadulutrseteaduwan. 5
Un 2.4 usasmaihnuzensesdoanszuauuud R wluT e uaY. ... 6
an 2.5 ':ﬂﬂammﬂumamuaunwma T WNT BN UINTEUR e 6
nJ'n 2.6 :il]LLﬂﬂd'Ni]'a“lmﬂ Tt Ty {1 T3 8
U7 2.7 'sﬂuﬂmm'smmwaq’msunﬂaunaimmmamwﬁmm 1T 8
gﬂﬁ 2.8 Eﬂumomiﬁﬂmwaadqaiﬁnﬂautaaﬂﬂaﬂﬂaaﬁn’n"la}mnimﬁ.....................9
mf‘i 2.9 iﬂﬂﬁuﬂﬁiﬁﬁdﬁumadddﬂﬁﬁﬂﬂFJHI.')E]{LQE]{ ........................................................ 11
nJ‘n 2.10 sﬂﬂaum'smmwawnﬂaunmma‘mraanﬂamumu‘nmmuﬂna .......... 13

ﬂJ'n 2.12 LLﬁmmmaﬂﬂLammumwn’mwaﬁnmﬂﬂau"l,fnwnauma ............................. 26
ﬂJﬂ 213 nﬂwuﬂmmsmumummu Taeulsen TR, ottt 26
an 2.14 uwamﬁmmmaﬁﬂﬂauwm wasanesy... SESSSORUSISIIL . 4
51J‘n 2.15 uaﬂaqqmaunasma'mmmmmummmaﬂnﬂau ......................................... 28
nJﬂ 2.16 me’mmmamﬂawuuﬂmmummmuanﬂau ......................................... 29
m'n 217 u,ﬂmmmaﬂmaﬂmummmwwaﬁﬂummmmnmmmuaaam ............... 30
31J'n 2.18 memmaﬂg}La@lmummmwwamﬂumsmﬂmmwunummm ............. 32
Eﬂﬁ 2.19 unauIuasnszug Wi G wdhussdwean. 33
JUA 2. 201nauusdu W RaE NS R T WA S T U MO B e 33
A 2.21 uaaslnuamsriauly 4 VAo eeeeeeesees e 33
ﬁJ'n 2.22 '[11mamaaaﬂaunaima'mu'[mﬂmmummmm et 35
'nJ'n 2,23 aaunaflae FASmiuuasdmius T udmaa s, 36
31J'n 4.1 u,am'l,ﬂaummnawaamm@mgtyﬁm PWM...ooeeei et 44
gﬂ'ﬁ" 4.2 URITIMIZVDIM IR IUENAIE VIR, oo 45




Vil

ssiysil(sia)
WU

JUA 5.2 useIRU I LTI HANsianNaFING uwaznIzumaMiafiusIduduna 250 v..48

[ s . <

JUA 5.3 urIRTY Y MULTIARANAB UMD RN G USENITURLAIWATIUTIGUBUNR 200 V.48

'
a -~ ' P o

iﬂ‘ﬁ 5.4 LRONFU WU UANRNNIAWG URENTZURLEN ’wmmmmuauwm 150 V.48

oW q

e -3 A

'.)"1]1’1 5.5 LtﬂmammmLmﬂuﬂnﬂauuavam LAENIZUFLTITIN G]‘YILLSGG’I‘H;S‘HWG] 100 V...49

ar '

sﬂ‘n 5.6 LRAIFU I ULIIOUANAS NI NAURS amnywmmumwmuauwﬂ 310 V........ 50

L]

TJJYI 5.7 LEAIR ML TIAUWANA NN e mH A LAY ammmmummﬂuauww 250 V......... 50

oo

TJ_]‘H 5.8 Llﬂﬂdﬂmm']mttiﬂﬂuﬂﬂﬂﬂ&luaﬂLWﬂiLﬂ muru'lm'}mmmﬂuauwm 200 v......... 51

T ]

mn 5.9 LROIR U ILLIIAUANA NN RINALAS ammmmumumuauwm 150 V......... 51

oW

Qs

'J"IJY] 5.10 LLRGNﬁmmﬂthid(ﬂuﬂﬂﬂEJJJ&I?JELNGILLR"E!IUBJ"IRL"UUYILLNG‘IHEI‘H,W@HOOV ......... 52

o

T].J’(] 5.11 LLHGNHI]J[U'IRLLL'NG]%WHF]a&mﬂﬁL‘NGTLLR“I.LTGG]HLEJ"ITIWG’IYILL?GG’I%B%WG] 310 V.52

[T ]

T]JYI 5.12 LRAIE WU HARANADNUDFLWAURS LLSG@%LE']‘HWGIY]LLNQ%BHWG} 250 v..53

L

o G o

TL]Y] 5.13 LLHGIGﬁmm']mtﬁwﬂﬂuﬂﬂﬂaNNBHLN@ILN LLW@%LE’WIWWT’ILL‘N@HBHWW 200 V..53

TN

]
Qs I

'Jf‘lJ‘YI 5.14 LLﬁG’IGﬂﬂlﬂﬂmLLﬁdﬂu@ﬂﬂa&mamN@LLﬂ mmma'mwelmmﬂuauwm 150 V..54

o
¥

'sﬂﬂ 5.15 LLamammmmmumnﬂauuaawlﬂLmﬂmﬂw,a'mwmnLmﬂuauww 100 V..54

& o

TIJ‘YI 5.16 LLKG’IGHI]JHJ‘WDLLL?W}HLEJ"MWG‘I‘UFNﬂul.’laiLﬂaiﬂIﬁﬂﬂﬁaaﬂ‘lwﬂuﬁﬂ 200 W.....55

LTIy

€

¢

Qe

sﬂ'ﬂ 5.17 meammmusmma'mwmaaaunasmam‘[mwaaﬂ‘lwmmm 400 W.....

oW

A

1)_;'IJ‘YI 5.18 LLHﬂGﬁEnyﬁmLLiﬁﬂum’]ﬂV!ﬂﬂEJ\‘]QHL’JESLﬂaﬁYII‘Hﬂﬂﬂﬁﬂﬂiﬂ’ﬂ%’]ﬂ 300 W.....56

U7 5.19 WRASATY N DLW B U laesAlnannaaa Iluwa 200 W.... 57

w o

TlJ‘H 5.20 LLﬁ(ﬂ\1§ WMLLTGWHLB"IYIWG]'IJBJEIRL']ﬂﬁLﬂBTﬂIHﬁﬂﬂﬂaﬂ\lNﬂluﬂﬂ 100 W.....57
3‘]J‘YI 5.21 LLﬁﬂx‘ii.%’ "IILLLL?GG’I'I»LI.?J’]TIW@QJENQ“L’Jﬂﬁl@lﬂiﬂ1&l&ll'ﬂﬂ(ﬂ ................................ 58

JUN 5.23 uEAIFLY ﬂmuwﬂma'mwmaaamasma‘maawmmamlmﬂ 400 W.....59
U 5.24 TSR iWaTadunfinainaisentesiilnan 300 w... 59

o

U7 5.25 ugesRy g uTTuaiwavasBunefinawarsesnsasiilnae 200 w....60

[

UM 5.26 uaﬂmmmmme‘i’mmﬁw‘ﬂmaoﬁuna{mafﬂﬁ'ﬂdﬁniaaﬁhaﬂ 100 W.....60

v o

o a a - a « o P
Tﬂ‘ﬂ 5.27 URAIRNMIINUIEMWaVaI wIDTRaTnaI19eTnIasfi Ll Inaa........... 61
11J'n 5.28 nﬁmﬂ%uumﬂuanuauw@LLa~Lm@1uLa'mwmauL'aanﬂasnu'[‘nEm ........... 62
‘sﬂﬂ 5.29 n“n'rll,ﬂfsﬂumuun'mﬂﬂﬁﬂauwmLLa,Lmﬂwmaunamﬂasnu‘[wacﬂ ............... 62

-nJ‘n 5.31 nﬁwuﬁuumﬂumﬂ?naummauwmm La'mwwaaaunasmm‘nu‘[uﬂﬂ 63




Vit

asusl(aa)

Wi

Eﬂﬁ' 5.32 nuioudisudseimSnmweadwefiea s ulAG o B4
gﬂﬁl 5.33 NMWIRHUALY %THD 2838w205t0a SAUTMRR oo 64
Eﬂﬁ 5.34 nﬂvll.lﬁ'ﬂmﬁuuﬁﬂé‘a‘lﬂﬁﬁuwﬂua:ﬁné’q‘lwﬁ’lLmﬁwﬂmaaﬁ':nﬂaunaﬁﬂa{
o 11T 65

gﬂﬁ 5.35 nﬂwm‘%anLﬁﬂuﬁﬁé‘ﬂﬂﬁﬁuwmLm:ﬁﬂé’a‘lwﬁﬂLmﬁvgﬂmaqﬁuna{ma§ﬁ’u

AR ttvtaeene oo eeeeeseeeeenee e ese e eeeeeeeeeeeeeeeeeeeeeeeeeeeee oo 66
31J°?'i 5.36 NTINUAAIL I AN BN NUBIS NABWIBTADT oo 66
3‘1J°7'1' 5.37 NAUEAIU I BN TN WD WA e 67

gﬂﬁ 5.38 nTINURAIUIE AT WA nRauafiaat. Bunafinefuarl 2 anE WY
VBITEU Lot eees et BT
gﬂﬁ' 5.39 LLamNamsmﬂaaqijaLﬁﬂam'u:ﬁmﬂnﬁLﬁaomnm'smﬂmﬂ"[ﬂmaa"lwmnmi
W 2oz s NAaRE DA 1 WAoo 69
Eﬂﬁ 5.40 LLamuﬂm'smaauﬁaLﬁﬂama:ﬁﬂﬂnﬁLﬁaamnmwmmu‘lﬂmaq'lwmnms
T vouefin s o Tnaanaaa W 2 MR oo 69
31J1‘7i 5.41 menamiﬂ@aaqijatﬁ@ﬂmd:ﬁﬂﬂnmﬁaomnmmmmu‘lﬂmaa‘lﬂmnms
W 2N TRRORRDA N 3 WROR oo 70
gﬂﬁ 5.42 LLamHammﬂaamﬁaLﬁﬂami:ﬁﬂﬂnﬁLﬁaamnmsmmmﬂﬂmaa‘lﬂmnmi
Wi solnmsnelnaanaaalW 4 WROR ..o 70
31]1‘7; 5.43 LLﬂmm'ELﬂﬁuuu,ﬂawadLm@Twumz?’iummﬁﬁwmsdﬁUIﬁaﬂaQLLﬁqﬁLmﬁu
nnmsWRdhganzUnd vselimsiolnaanasalw 1 nasa........ 72
gﬂﬁ 5.44 LLammn‘lJ'ﬁlUuuﬂawaol,mﬁwm:ﬁumma‘i"ﬁ']midwUTwaﬂagua‘hﬁtmﬁu
mnm's"l.wﬂ'uﬂ'ﬁmgjanﬂ:ﬂnﬁ voziinydnulvaavaadln 2 waaa........... 72
gﬂﬁ 5.45 LLamm‘nﬂﬁUuuﬂawammﬁ'mmﬁLLumma‘%f'ﬁ'lnﬁﬁiwIm@aQLﬁaﬁLLNﬁu
nnmIWRndNgan1:Und 1elimsielnaavsenly 3 nasa.......... 73
31]'?; 5.46 }Lﬁ@]dﬂ’ﬁlﬂﬁ.Uuuﬂﬂo"ﬂﬂﬂﬁﬁﬁ%ﬂm:‘ﬁtmﬂLﬂa‘%ﬁﬂﬂ’]iiﬂﬂIﬁﬂﬂB%ﬁLLé”)ﬁuNﬁu
mnn’rs‘lwﬂ’nﬁ'ﬂmajannzﬂnﬁ vaziinisinelvaavasalw 4 waae........... 73




X

#1IWAITI
@I']'E'T\‘lﬁl

5.1 ugeHanM ImUTzANTnwaaduefiaeiiulnaavasa’ln no foad-500 W
5.2 LERINANTIWIUSEENEnwTIneIszuuRuInaavaas W




unn 1

UNH

'luﬂﬂauummmsmmamumﬂTu'[auiﬂawa'lmmﬁweumaﬂnsmtm S GELRED
@9 9 f.rraaﬂnsmmmﬁ‘lﬂumsmmunmu-ﬂamm ummmmnmnmumﬂuaﬂﬂmn
mumwanﬂum‘v@aam'lmmnmm'muummﬂamaa waziiafosniwunniulu
7:uu'lun'lsmmwnmmwmnmﬂmmnwmqm"l,wﬁ'm'mmnmmwmﬂmmw’atﬁaa
ﬁu‘am:a‘aNa'lﬁ’qﬂn‘mfmdwffﬂqﬂmsﬁwmﬁ‘%aawﬁﬂmﬁ@ﬂﬁmﬁumuiﬁ PN
deldifenafuAussuunsinulas sl 'ﬁaawaﬁﬂﬁtﬁﬂﬂmugmt%’uﬁu 9 e
anunune  tiu gguRsoailontsussdminiduszuufiinenslng q Aanarls
mnumﬂmmmanamnnnm'lﬂmuumm'lﬂmmswsumaﬂnsmmu'l.vlmtmumum
Lwamumoaananmwaamnuﬂmﬂmmu

1.1 anaiuwauazansdr@nresdamn
TunsiewdsmlidvaunsallWinadssinnigdy 019 15u aauRiaad
wlasdlanmamsunng [ Judu Lﬁaomnqﬂnmﬂwﬁwﬁndﬂmifuﬁmwéwﬁ’ryamamn
FufawdnwiniiugeUnd du Wean  TWidn nguy ﬁ11ﬁ'qﬂmm"1ﬂﬂ11fuﬁwm
Aend lavhawnIadrseiene e’fiaﬁamalﬁ'&ﬂﬁqﬂnsmﬂwﬁﬂﬁ’%’umwmﬁumuaam
41N ﬁaifuﬁa?ﬁmwm“ﬂrﬂuazhamn"?ia}:@ﬁ'aaﬁﬂﬁwﬁaam‘lwﬁﬂ‘ﬁ'ﬁhulﬁ'qﬂn‘smﬂlwﬁﬂﬁ

o W

figy Tanudaifiavaseaan JarildundsiglWiideiiasiionuddgatindsfior

L7

Huitgmanaila imidldlinmsdnsifevamiunssieindaiios nsvnemw
d'dJ 1 ] Ll > 1 4 { [ b o Al
fdu manIndpiewdsnulwildaisdafias Tasldluaedgmilviuszur Wi

wialnaadu



On-line UPS
Imput
Inverter Transformet
Rectifier Charger 3 Load
g Ful! Bridge And filter
Detect Circuit
Crwver voliage Drive
Bettery l
CONTROLLER |

o -
3UN 1.1 uFanleazunsuzas  ON LINE UPS

1.2 TanUszaod
o s A 1 3 [ L. e

vnilgmuszanudaguesiigwluy - ups  Aldndewuds  Tulasasud
WA fio

1. 8399 UPS LU ON-LINE W@ 500 VA , 220 V , 50 Hz Aaaeanizny
TWniuszuu

2. mmm%’nms:ﬁmnaﬁuﬁﬁu'lﬁﬁu'[mamﬁt,ﬁatmﬁuﬁ’mauvgmﬂﬁﬂuuﬂm

3. manmninmaunnauidelinuIneansn  Walvaadnnusyuulas

1.3 YoUIHATI AN HATDILATIINH

F0ATEINHULY UPS uuu ON LINE 500 VA , 220 V, 50 Hz

1. Alnmzdmahnuzensatludnsussuniefamand o lddmiunms
ganuUy99IhEue

2. ANENRUTIOUENNIUBUNNTBIUNEIE plWuszHansznUNadmeYinn

3. Wlsudsudszindmwaes uPS wanefidralnande g

4. MIAIURANIIuLes UPS wldmimugunisiiasalaslslulas
Aaulnsalaes dsPIC 30F4011




1.4 ﬁl'lumauuaﬁﬁmiﬁ'uﬁua'm

1. ﬁnmﬂmumﬁ'Lﬁ@i"fmm:ﬁ%mﬂuﬂmﬁqm

2. sundmuirnunenulunszmsedr g, Lanmma:ﬁwﬁﬁmmsn'lﬁ’ﬁaya
Wearuunsssns Iwdisas

3. 3mﬁ:ﬁmsﬁwmmamwsﬁ"lﬁgnaanu,uu

4. *{imaamsﬁnmmmwsﬁ‘lﬁ’gnaanuuuﬁaﬂ'[ﬂmnmﬂauﬁama% e
arseufsURAN IR vaunafiafiaua

5. panuuvaUnsalussdulsznavuds 9 Wasesiiviueus

6. NARIUNITINUITIVDIRIVT U LEMD

7. ayduauaziansoinanisnanas

1.5 dsslaaiianairoaclas
1. mmsmhmmﬁ’u‘lwﬂwmzuﬂﬂﬁugﬂﬂﬁﬂmﬁ Wnulnaaldaedatiios
2. idszvufienusindafionnniu
3. mmsnﬁﬂﬁ'ﬁmﬁ;ijaﬁ'maLﬁnmaﬁnﬁﬁﬁé’a




UNNA 2

o d o >
RANMIN AU UPS

2.1 RANNTITNWINYDISZUY UPS

Transformer
Rectifier i
Buck converter inverter And filter Load
Input
220V, 50 Hz,

Iphase

Charger and Feed back

battery control
And PWM

‘l o
Eﬂ?’l 241 31Jvl@m:unmLtammm’mwaq UPS uwuu ON - LINE

mMimnvazeteandu 2 lnuanisvnou
2.1.1 lnuanisvaudnd
U INRINTIURRSY 220 V , 50 Hz 1%1H12995 Rectifier LvaB1n15158
nszug WA AR Tw Wi nTzusgass 99niuarlda4995 Buck Converter 3uiiudanszay
ussan WA IR Td a8 Lﬁaﬁazqhulﬁﬁmwiﬁunai‘maim:m%ﬂﬂi:ﬁﬂﬁuum@ra‘i
v . ° a ed . o &
lapmazl¥inaiia PWM 'Lumimuqumsmmwaaawwaa:’l@msmua anMaLeTiuy
aJaiduiafiaa¥ mnﬁfumﬁa:'lﬁ’ﬂﬂaLu.laatﬂuqﬂnmiﬁum:ﬁmmﬁ’u'lwﬂﬂ o 'lddne
Falnan oo TeuuownauTaI LTI WM RSO LR o U UL I wa1959 Sa9s
« s i @ > o o | e
fadanuamainionidilulasaaulniswed dsesmvdszanandressefynnm
“ A a « e A ° v v P a A o “ -
ldduadnfuasduiaiiand ma:mlﬁ"l.manmmﬂv!wnmzz'[mﬂummﬂ w9 Ims
- = - . o 4
wRsnawavadlnaafiau mm’]é’ﬁmamummaia:aglumimmumaﬂwm

2.1.2 lvue Back Up
& o A - o a A . a =
Invaiaziowdaliigwifmiuuanizessuulwihdanaslfuuaasiidu
qlln'miﬁhﬂ‘lw'N”u'lﬁﬁ'maanmm:uuvlwﬂﬂmnn’li'l,wﬂnmm:uumiﬁnmﬁu61 U039
Jameziinanmstuedneiulnuadn




2.2 29971389n52Ud (Rectifier Circuit)
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2.3 1997UNAOWIIB510aT (Buck Converter)
L™ ol 3 (.4 € - nl' o w L L (%
WITNaAUTZAURTEWITUNRaMIasiaad Ao 19T ldssduussaulwian
panfia19 1N TEaULTIaR IWHAe T waziRalvussan Wi uaanfifat1aiin
a w de . o A w
NIzuEATINn 9 whoulisainsasanuiidiiwlLow Pass Fiter) F3lasannazi@onls
1IINTAI LC mnelidarmisaanaudyyimsuniuf lideinis anfusumdisasvas
anui
2.3.1 danlaminwasnsasinaewiefiaa sy
mﬁmm:ﬁmsﬁwmwao’mmﬂ’nﬂauna{ma%‘lu"ﬁ'smma:agﬁ’z(Steady State)
= o - o v o
inmiuuadoulrnvnauasatinaewiafiaa sl
1. nezu@ WA s udmnite i luudasanuianasildringu
i, (+T)=i.(t) (2.1)
=& - o N [ P ° - Y ° ] [
wanpfa nszua WA Tnarnuduniio s dawringu m dunsIEEINUNNAL
2. LL'm‘fu'LWﬁ'uaﬁumnﬂiauﬁamﬁmil’ﬂuu@ia:mm:ﬁmwi'ln"uguﬂ'

1 +7
V=7 [v.(A)di=0 (2.2)
i
wanaii MaTnvadnagmszniusidulWianatauduniisaiiuim (volt -
second) 'lmwia:munma:whﬁ’uguz’f

L3

pe| Y1 . A | as
3. ni:lm‘lwﬂﬂmawaammnﬂi:qlmma:munmﬁ]:umLmnuguu
+T

17,
I == {i ()t =0 (2.3)
T I
A o 1 | . o o« '
ety Uszgfinniiiu (Charged) uasfinio (discharged) mam'al,nuﬂ's:ﬁﬂul,mﬂ:
ATULIANTABILYIN NS
4. MR WRImsd s s vitui & Wi s uoan
P =P (2.4)
ﬂJn w L3 L = -~ o y-| - d' o
mmumﬂuﬂ'lviqﬂnsm‘qnmmuqﬂuﬂﬂ m'l,ﬁ'l,wmsgmﬂmumaamnmimam
29317UTEENTNIwYaTIRnnuTa o sidivel
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710 2.6 JYusaesneauafiaad

2.3.2 "IN TIMYII NRawa fiaas

waNNIIUBOIRTNRawIeTnad pszenuuultusiswlniduaan
mufidoans fa dasdurmndaulafinundulwiiaisfeonasondamioni luuds:
munmﬁﬁumﬁuguﬁ PNt ToMenIzLaER narnusumile i lddiaumsd
(2.8) Lm:n"uﬁl.mf']:ﬁnﬁﬁﬂmwamoasﬁaﬁmﬂ:ﬂuama:agjiéh i

2.3.2.1 Une@InTinsug

mngﬂﬁ 2.7 nazua Wi Rlnaninunassn e Wi nssuaasser mad e gt
saniteailusilnan Iﬂﬂﬁnmm‘lwﬁ"uﬁmuﬁw:‘lﬂLﬁuﬁ'é’uLﬁuﬂs:ﬁg NNGYUaaaT
sowAman Tl o dusuniylddai

VL=VS"VO
Y Y\
+ + +

Vi (O Vo=Vs = Vo

’e
ﬁ'. I3 d‘ - o o
3UN 2.7 suuaasnt1snsvaasvanladaInsiInIzud

-V, +v, +V, =0
v, =V, ~V, (2.5)
v, = 4, (2.6)

dt




a’z'L B V.- VO
d L 27)
dt 'Luns:ﬁa%i'luﬁnnmmnsum fa dr=DT
) V —V
Ay, = (—"-L—"JDT (2.8)

2.3.2.2 1IN lavnnseua
VL= "VO
©_o——¢* W

+ + +
Vs O Vo=0 Vo
l l

31]7‘1‘ 28 31JLLﬁmmsﬁ1mumamwnﬁaﬁ’m'ﬂﬂmmxuﬁ

Wasindlivinszug 'lﬂTam:Qn‘lué’a’tﬂﬁﬁmﬁﬂﬁ'ﬁﬂmnm wlvnszuailva

dindnioadifianisinaadisdaiias uszannguennefvendasldaunis

wsasu IWH et
v, ==V, (2.9)
di
v ==V =L 2.10
L [} d[ ( )
d, _Aioff -V, @2.11)
4t Ar L

AMARUILIBIRUNITA (2.11) Ao nizuaf adusuniioitazdan 9 ddanas
wzmaddoulilasmizugauvnionidariandaniuay
dr  lwnsdleglutanameatinszus fe dr = (1 - D)T dsdtuansuniifi@.11)

manndagulnaldiin

Ai,off = —[%—](1 -D)r (2.12)

2.3.3 MIMASaTIMITENBUTIG DA NAawID TS

mndawlufirmuallusunsf @ ynande Tutanzagdn madRouuss
29nszuaf narue s lnensAeindinnszua xdnnUduuulaeitAudin
whdum Ui suudsefiaaasnain s Wi iluaduann ot lue e fi adng s
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dnszug mamﬁmamnmﬂmwmnﬂamuuﬂawaqrmLLaﬂ“lﬁamummummaﬂﬁu
Auflugud damunnaunsi 2.8) fusumsi (2.12) 9zl

Aiy,, +Ai, ;=0 (2.13)

(VLE_E]DT+(— (%J(l -—D)T] =0 (2.14)

(E—L—VJDT (i J(I —D)T =0

(v,-v,)D-v,(1-D)=0
V.D-V,D~V,+V.D=0
v,
v,

5

Tugumsf (2.15) saVNULaUIziAgIgaliifiu 100% el D 299iin

=D (2.15)

aaunefiaafiflusnrfiriwussdu Wi dnaanisanimtari fuessdwlnin g
#ﬁi{i{uagﬁum D launisuiusn D mmmﬂ%’u'l@'f@'i‘:mdguﬁﬁmﬁa L% W39 IWHA
wiriy 100 Taadl dslumanqufvestinaannediaas fazaanativussdulnieu
aan'l.@'fﬁ"mdgutﬂaaﬁﬁawﬁafauiaaﬁ wdlunsdfidezlaisantoufuléds 100 Taad
wnzifiausiduanaiauaing wazduniioni mlvussdwlninduaanilaaSedtas
ni1 100 Laadiantan

2.34 nadanumitsnbhidnfigavereastnaeaunsiaad

'
=l

nswisianianihinidniganszilissstneeunafinairrinululnue
' y - - J ' as o o A ¢ A

nizuraaLitad lagduduannisvinizuamadoN I nan1nenwilo g et unTeug

oA oA ' i a ° ' o a A ' a

wannvaniulran Lﬂaamnmmmg'l.uam';:mimmuagm nyzuEad o THanIue
=3 = 3 hd L g @
ilszgaslieniniugud datiuazld

I, =1 =-2 (2.16)

N3 2.9(m) wwmwsowinzus R s udmionhgogauazdga 1d

' A o ' o g
PINFUMTIUT 1N NT lainIsus @95

Af
L) =1 +—2L (2.17)
V 1V
I, =—24—|2(1-D)
1., max R 2|:L( ) :l

a o Tay & wos o
wisowlAINeTu laaIh
IL,max = Vo[:lq_ + (1 — D):| (218)
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Vi

(Vs - Vo)

DT T o

i‘ Ts ——n

e o toy s
(v)

ﬂd ﬂ - Pl o 5 ' o ' o P °
3' 4] 293 ARWNITNIINUYDIIIITIUNABULIDIGADS {N) LIIAUNANATANAILWULIU

@) nszuaf naruwaunianilulruanszugasadiag

AINUNTLURA T mﬁmﬁw‘hqmﬁa

) Af
1} i =IL“TL
vV 1|V
I, =—2—-—|-2{(1-D 2.19
L,min R 2|:L( )T} ( )
v, v, [(1—9)11
ILrnin =TT
’ R 2 L
I! min =Vu l_(l_—JD)' (220)
> R 2Lf

Gaulafidgragdmiunimioululvuanszualwir dlnarudanioasin
e - o . a A ° Y | o

wuudaiflas fanszuafnarudaniishezdaaiiunszuauinigua aun1if (2.20)

' o ° o a A o oS ' ! &

sasndanlflunmmidanumilsithuazanudluniseiads lufifiezldvanafa

mymhaululnuanszuslwifluaduduniionhuurlidefias usswin 7, | windy

Ly = A e i ] 1 P 1 o P o ] P [

audwad Aailludndesznitnszuawidrfilvaduaaniiihuoudaiasuas s
daiilas

1 (1-D)
It i =V, [————( =0 (2.21)




12

Soiuazlern
1-D)R
Ly, = (—2% (2.22)
1- D)R
[ = gu—) (2.23)

min

sunsh 2.21)  ldlunswidranumiioindignds yafivilwasesdaaunn

] r
a w =

TT']J']%I%T%&I@T’I'S“LLHGIGLHB{I ‘H\l-’tl“‘lﬂ'l”lﬂ"lﬂ’]']NL‘HHU'}%"IYEL&H‘HQGWNﬁl.lﬂ’h'ﬂ (2.22)
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=

muumnmaamn‘vaammu'lm“lﬂmm'mmummmanﬂaﬂ’[ﬂumwimmu'lu'[ﬂ;Jﬂ
nazugdafiag nmmmLaanaammu'lmaammmaﬂa nadmaniamsweneunlimesln
FUNIT (2.22) umuaﬂﬂqﬂ lagniainlsian D fidudrlndwilawlantsrilvinee R S
wan g udnsfinTznufifiadu Ao mzua‘[nam:ﬁmga fudnnydinilsfianerenurinlian
gwniadaansluaunisfi (2.22) fenung 1w anudlunssdnfiiuguan 50 kHz
\Iu 100 kHz AszvhldumnavesdinilsnbhAsenuuuidnaigonrnlditui s1naunts
fi (2.23) 'I.'nmwmmwwa"ﬁmmmwn'l.ummmmﬂmm StV Luammummnn

ﬂ"lﬁ%(ﬂﬂ’]ﬂ']"llll.'ﬂuﬂ'lu”l
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laoUnfi199In709n MU EAN WIDI99INTBILLY LC ﬁagluﬁﬂﬂaunaf‘ma%
addaufvdszgffowalug ednwussdudnaanidnf wel lunyufiidas s
mmmLﬁan'l:'ﬁ'@'i':;Lﬁuﬂﬁzﬁgﬁﬁmuw‘[mgmﬂ 91 Wasnndaiuns uazldwuiunn 3
mnﬁan'l“ﬁ'ﬁ'aLﬁum:gﬁﬁmmﬂmm:auu.a:'lﬁm's:aaﬂﬂﬁwaumé’u‘lwﬂﬂﬁmaanayj'lu
seufinaniule Swsunsdmmmenzasnaiurssussaiwlnihdineen sansowled
mnm'mé’uﬁ’uﬁmaaLLsaﬁuﬁum:meaaé’mﬁuﬂs:aﬁauaﬂﬂugﬂﬁ 2.10 Fanyzusluea

Lﬁuﬂﬁzqmiﬁmn
i =i, —1, (2.24)
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()
= o ° < o~ = -
3UM 2.10 3deRumainuestinaauieilaat (n) nszusaufindses (v) szaanaiu
Lm@Tuﬁﬁ'aLﬁuﬂ's:g

d‘ ﬁi 1 Qe o 1 A 1 A 1 Qe =3
L&Jam:uﬂ‘lwﬂm‘lmmummuﬂfzqﬁmlﬂumn Tatnmdananduivd s
Uszq lasanunsndwamenn

Q=CV, (2.25)

AQ =CAV,

AV, = A0 (2.26)
C

e AQ @i sulszefiaouuanipo g
AV, @a drszaanvasniaan Widuaanfilfowulastas 9znisuaaiuaa
o & oA = A a “ o >
AQ fis Auhmumisuiifiannnizuranivlzegmiiamazld

1(TY Ai TAi
AQ =—| — || =% | =—*% 2.27
¢ z(zI 2 J 3 @20
wnuANguNIA (2.27) adlusunshi (2.26) azle
TAi
AV, el 24 (2.28)
8C

. V o n
UNUAT AL, off = (-f)(l - D)7 angumin (2.12) (lagRansaniamzamia) ad

Tuaunsi (2.28) az'ler
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TV
AV, =—-2(1-D
5C 1 r (2.29)
AV, T (1
=2 |1-D
v T3C ( LJ( 14 (2.30)
AV, T (1
c=-_|_l1-D
v, SC[L]( )
Tavuaz e
AV, 1-D
v,  8LCS (2.31)

quMSA (2.31) unddeiszaanadu (ipple ratio) AnlFuzauiudasngin
‘uaqLmﬁmzaanﬂﬁu‘lwﬁﬁé’maans:mwUaﬂﬁaﬂa@lﬁmhunﬁu\lw'ﬂﬂd’maan Tufis
winsfisawizuauliin mndasmminlwanszaanaduusigulwinees e maay
nafiaailidiozas (Famizaanaiu SateununefinfdldusiswlWinszuga s
Fouaniu) ansnifanldrasuwinwientdfnilansworauvi ldiawluaynasi
(2.31) ﬁmﬁfauﬁq@ lagnsinlvidn D Saudlndnils dmdnndniledamsneruria
Todnaulusumsfi 2.31) Tdnann g unniusndmiion dufiudszandanuily
nsEnFlduntu lnonnfuanudlumIadng uwu dAuiuan 50 kHz (Hw 100kHz
MaTszAENAAYH W TAIRARIALYIY ﬁaﬂ’nuﬁlummﬁﬂ’ﬁmamamﬁ"nﬂaw,'sa?ma'?ﬁfu'h
ﬁmm‘l’sgqlunwmuqué’mwmanﬂﬁu vaduTIaH W dIueen
Urnduiiraulaagronilavesrsasdneonnefiaaiae sarlwidiiiaen
unssilWidzviniumss Wi ilnaaldsu Lf‘iau‘lmi'fﬁaauuﬁnwsgnyﬁuLﬂuﬂuﬁ 9
e
P =P (2.32)
e P, damsWifismnnunssse Wi
P, wangfa ma Wi filnaa
VI

L 1

=V1I, (2.33)
MNRUNIIN (2.33) Ruldindanufuiuirasnsiaununszua iaiiauniy

o a | v = e &l
n3dlrasndaudasiWiinszuasdy s919na171d 4 wavinaewiefinesiineasauya

uiSouldnunlawaslWlinszura s
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v oo L - |

uwnuudimanininfinande dwdunudunandniuifunssudmanlunis
L%au‘[ms:mnqﬂmrﬁfmimﬁn wise1vvzndanazldiiiminndwduniadouds
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mf}'au.ﬂaa‘lwﬁﬂmwnmm:nuauﬂm"lwﬁ'm'nunm Tapfiananandnsseninonia
wilaalwihanuiis (50/60 Hz) LLamumLﬂaammnm (nanfiladsaduionnin avey
Arflailaansvasunuwitndniils ‘[mnwauﬂmmwn@m]*‘l,ml,numan (iron core)
'lumm.,wmauﬂmmwngn:'l'n unwaslsd (ferrite core) 1iuan

waflauuniudnwianieanaezGunldilanzusdingn (magnetic metals) 9zt
panidusasuwvy 1dun uuuuds (hard materials) Sefiualdrudindnonas wazuLudan
(soft materials) SaazfiuulFviudoudasWiuazsanisninlwin Tosiweslsuunugn
wiiguantid ldun fanumuwiusuuuimanduds (7,000 ~ 23,000 imsd: Tasdt 1
IR L 107 (naan) usslienanudusuldduwnsgs (1,000 ~ 200,000)
Wi degadag Fodullufiasdasrirusinureg Usznaufy (laminated or tape from)
L'ﬁiaﬂﬂﬁ’]ﬁ’]ﬁd‘lwﬂﬂﬁmvLﬁﬂtﬁﬂd%ﬂﬂﬂi:LLﬁ1ﬂalu EﬂmwaaLLnuLLaJ'mﬁnﬁwm:ﬁ’aﬁa
ATRLI O Lm:ﬁ’wqmau%ﬁﬁmmmmummimﬁumauaim§n5uéﬁga Failufifiow
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grgLﬁmﬁaamnm:Lm’lnmu ﬁ'l'l,ﬁ'laimmm‘lﬂmmmwﬁga‘lﬁ ( <200 kHz)
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2.5 103299nlssuuaina’ (Battery Charger)
& i [ -
2.5.1 anufRugwisnuuuaeed
. A-:'rLuL I JE g - o o , -
WuALABINLT LA TN WS IWWLLALAaTULLAENT — N T99sanaThaugs
@ [ [ =9 Lo ;
AmauEnT99 losudailu 2 ofia §ail
= o . w a5 o
25.1.1 walesSuuuazna-nia laolidaududngu (Non spill lead-acid battery)
wriailu 2 st lefun
25.1.1.1 LUALABTAIATTIW (Standard Battery)
A a_ g A \ll. . P - a s |
wuatnaIriaiiiie u‘l@‘]‘lmma:umimuﬂszgmumLaa(Self-D|scharge) f
J ol AA’ A2 b =l e [} o y 1
munuqmwguaaLLaﬂaau%mawmsaﬂm:qluu‘qn‘] 4-6 §la¥ 1NaTALTEF NI
(% [ . i o o @ 1 &
13307807104 (Self-Discharge) uuaiaadhmanzdgmiunaldomulutiaaug
2.5.1.1.2 LUALAATONTT (Permanent Battery)
wuaieadrliafmunsafiufiguwnd 20 ssanoadoaldnanodanlanlidad
MIguainen uszanunIndaizyliivuuaiass MN910 Wan uazlinsaullszgdan
@L24(Self-Discharge) @1 thasanldazianan (Lead Alloy) Tfiefiian munzdwiums
LSRRI BINIYMIIENUEINIULUULUALAETNAT I (Standard Battery)
2512 wuaeasuuuazni-mafiinisilawiin (Recombining Sealed lead-acid
battery)
~ @ : A L7 s ﬂl o [] - Q-
ﬂnmLmLﬁaunﬂmaiaﬂﬂizgauﬁw:ﬂummﬂi:ggqmwﬂnm {Overcharge) NIGITR
Winfdludianlavladezfad jiteniiufalalesieuuazaondranmiaumduduas
- T S AR ¥ 4 v e L
mm’[m‘laﬁmmummaamumnauua:ummmLma‘%'azmauﬂmmw‘lm madudinau
umsinasiumslduuaias? asnmnilnmmvanuuaesildnulas ladasdun
ﬂld d ] = = =
naudktivaaniiu 2 1iia fa
2.5.1.2.1 wuaiaatuuy l3ida9373 ( Non-recombining ) %38 370LNI&U ( Partially
recombining ) LLumLﬂﬂ?‘ﬂﬁﬂi‘r‘lajﬁ'aaﬂﬁﬁnmlmG]Lta:vlﬂﬁaaé'mﬂizglﬁ'ﬁn:ﬁu
overcharge tAaliuuamendulunsdiifgumpfiginigompiiuviadonaing uuaneiaz
a o ° " w A 4 - - ¢ - S e a a &
amoiidanudugitn Sauuaeaieziindiinestlalvmosanluluiufinaznd
oy o o A Al L) 3 w o woa [ - &
arfadaluddllafimsaumadnas dMemq Rl Fldiunnaniziieden wuaiaauuyil
>y == o o o P ) -l ) Lo L ; £ LY
eflandn’ly smmu'l.u,u.'uﬂmawz‘lmn@mwanmummmmumumua:mum:ua”l,mga
mulumIgalzanuuineszauusIduasi dnlszgmanszuronilzagy g lunan
a w E 4 A a g [ - a & . [™
Guau uazluius 2 WaunaudaunsuuuamalSugkLasdasnugunizualunida
U3:q Wauvanaiiduszdasinwunauiuamailanaanssualdinientzustas 9 (ia
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2.6 duafinaf (INVERETER)
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2.6.1.2 BuwnafinoTshiaundsinpusiey
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v, . v,
(vAo)E = g Slna)][_;‘_

i

(v, ) = msinayr % (2.39)
RN
Pk =m, % (m, <1.0) (2.40)
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Stopped 3 2007 /03/08 05:04;32
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CH1=100 V/DIV CH2=10 V/DIV 20us/DIV
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,; g ......... ......... ......... .........
=Tracel= Max 224.0v @  #Mih -56:00v @ ' Rms 1851y
2 Avg 1708y :  Frekq 18;12kHz:  Duty B1.2%
=Trace2= Mak 48;00v Mih 24,00V Rms  36;00v
i Pvg o 35.80v G Freq 18:12kHz:  Duty 99:3%
4

gﬂﬁ 513 _ttﬂmaé’rgrg'lml,mﬁuﬂnsimmamﬂﬂua:maﬁmmﬁwﬂﬁLmé’u‘éuwm 200 V
CH1=100 V/DIV CH2=50 V/DIV 20us/DIV
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311 5.14 urasFyYQaWTITUANABN LD MHALATUTITWE I HATILTITUB UG 150 V

Stopped S

2007 /D3/08 05:42:54

CHI=100V

T CHZw50Y
oC 1001

DC 101

20us/div
: (20us/div)
NORMSOMS /5

¢

eq 18;12kHz " Duly 61;2%

ih 18;00v Rms 2644V

CH1=100 V/DIV CH2=50 V/DIV 20us/DIV

31]1"; 5.15 LR

Stepped q 2007 /03/08 05:43:42
CHIESOV ©  CH2=50V : ' T 20us/div
0c 100 DC 11 . {20usi/div)
: : L NGRMEDMS /s

W 1
=Tracel= Max 1na.ov G Min -3z:o0v Rms  92:00v
Avg B4 72V Freq 18;12kiz Duly B71;2%
=Trace2= Mag  24;00V Wi} 12;00v fms 16:87v
fivg  16:84y Freq — .. Duty 0.0%

ﬁ'mmmtmémmnﬁamlamwﬂuaumﬁmmﬁwﬂﬁLLsaé’uﬁuwﬂ 100 V

T o

CH1=50 V/DIV CH2=50 V/DIV 20us/DIV
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5.2 NTnaaavvvTantiasiaay

AWADWNITNAADI

1. @’faﬂ"lu,ﬁqﬁuauvgﬂﬁuna{mafl,'n"lﬁ'u 54 Vdc

2. Mnidnelraavaan Wi 500 W,400 W,300 W,200 W,100 Wua:laillvaa
AIUR AL

3. dufinwanmmesssfianinevasdunefined

4, ﬂ%ﬁﬂﬂﬂﬂﬂ‘iﬂ(ﬂaﬂx‘lﬁLﬂ’lﬁ'ﬂﬂ’ﬂ'r]d’)ﬁ]‘iﬂﬁ'ﬂdﬂt%ﬁ%ﬂﬂﬁ@lﬂg

[ = 5 (-3 1
5.2.1 lﬂ']ﬂ“l‘!ﬂ’ll SN8ULIBIADINDUNIUIIITATDI

Stopped

| 2007 /03/08 19:28:18
CH1=50v < . 10ms/div
DC 101 i ©(10ms Adiv)
ST UL AU AU SR T NORM:100k8/s
: i : . .

58;00v | Mih -60,00V .
b Avg =445y Freq  49:.50Hz

1 5.16 urAIF R MUIITMETIWATB B U e fiea ST InaansanWawe 500 W
CH1=50 V/DIV 10 ms/DIV




Stopped 4 2007/03/08 192924

CHI=SOV - ; : ; : T ioms/div
DC 11 : : : : © {10ms/div)
USUTUOE SUUUUONE SOSRUO FOUIDRVEVSURUE RTINSO HORM:100kS /s

Mak  54;00v | Mih -52,00v : Rms 29,77
Avg -467.1m¥ Fl'$q S0:00Hz ©  Duly 54:0%

|

A r ar o =
31 5.17 waasdy g ausduaniwavesduitefiaaifilnaanaaa lwuwia 400 W
CH1=50 V/DIV 10 ms/DIV

Stopped 2007/03/08 19:30:02
CHI=SOV : : : : ¢ 10ms/div
DC 101 : : [ : : : (emg/div)
: ; ; ; ; : HORMI100KE /s
| : :

=Tracel= Max 60;00v .  Mih =50.00v @ Rms 28,80V
......... i Pvg -556.0nW C Freq 48:50Hz | Duty 53i5%

P [ s - )
31" 5.18 usasRTy MUk IWaTaIdupilee Hinaanana lWuuie 300 w
CH1=50 V/DIV 10 ms/DIV




Stopped q 2007 /03/08 19:30:32
CHI=50V : : : : © 10msg /fdiv
oc 10:1 : : : ! ©(10ms fdiv)

: ; : : : E—. NORM: 100KS /5

=Tracel= MaM 50;00¥ @  Mih ~-S52;00v @  Rus 28,16v
......... i Rvg -481.aw : Freq S1.02Hz :  Duly SEi1%

+ : : :

= Y ar - o
U7 5.19 ureIFyIMTITIeTIHATId U flna TilnaanaaalWewia 200 W
CH1=50 V/DIV 10 ms/DIV

Stopped 3 2007 /03/08 19:31:12
CHI=50V : . : : : 10mg/div
Dc 11 : : : : {(1tmdsdiv)

: % : : : : HORM:100KS /5

=Tracel= Max 48,00v @  Mi
. Avg -580.BeV :  Freq 53.76Hz : Duty 50:5%

h -50,00v . Rms 28;01V

53U 5.20 usRaFyY uTITHEIWATRIERBina s InaansaaTnaua 100 W
CH1=50 V/DIV 10 ms/DIV




Stopped L 2007 /03/08_19:28:25
CHi=50V ! ! : . : : ¢ 10ms/div
DC 11 : : 4 : : ¢ (10mg/div)
o : : : : : NORM: 100kS /s

=Tracel= Mak 48;00v @  Mih -48i00v Rms  27,33v

Avg -520.0eW - Freq 47:17Hz ©  Duly 50.9%
*

= as ar & a & AN A
31]71 521 LLﬂﬂ\‘lﬁ'fyly']ml.ﬁﬂ@]utﬂ'lﬂw@'ﬂﬂdE]ul"JE]'SLG]E]?ﬂvllli]'[ﬂﬂﬂ

CH1=50 V/DIV 10 ms/DIV

5.2.2 Lmﬁwmamwsmawé’aﬁuna{maf

Stopped g 2007./03/08_16751:39
: CHZ=200V . ] : ; T 2msydiv
DC 10X1 ] ; : © (2msydiv)

; : ' MORM:500KS /s

................ Avg -4.798v . Freq ==  ©  Duty -—

U7 5.22 usaIFYIBMTITWaIWeYa Bu e il Indnsasnsesnlnan 500 W

CH1=20 V/DIV 2 ms/DIV




Stopped 3 2007/03/08 19:54:39
: CHZ=200V : : : T 2msydiv
DC 1001 ¢ : : ! (2msydiv)
e b NORMSITKS/5
.

=Trace?= Mak 2896.0v . Mih -304.0v @  Rms 207.0v
: Avg -S5.126y ' Freq —— : Duty ===

- a a - a 1
31]“ 523 LLﬁﬂdﬂtymw’lmLL‘Sdﬂ%La’lﬁﬂﬂﬂl9\1 gl B{LﬂagﬂﬂdﬁdﬁliniadﬁI%ﬂﬂ 400 W

CH1=200 V/DIV 2 ms/DIV

Stopped g 2007/03/08 195559
: . CHZ=200V F : : . 2ms/div
DC 100:1 : : i (2msydiv)
: : : : NORMS00KS /6
+

=Trace2= Max 304.0v @ Mihp ~312.0¢v ©  Rms 212.0V
: Avg =-4.607v Freq === : Duly -

T

A:I [™ o -~ o
31N 5.24 uammgtynmmmma*uﬁvmmaaamaa‘?ma{ﬁamaasnsaaﬁlmm 300 W
CH1=200 V/DIV 2 ms/DIV




fivg -4.870v @  Fr

Stopped g 2007 /03708 20:01:59
; CHZ=200V 2msydiv
DC 1001 : D (2msydiv)

5 : NORMSQ0KS /s
=Traceza Max J04.0v . Mih -312.0V Rms  211.2V

eq === : Duty ——-

311 5.25 ugeadRINMIIGKIaTINATa B U flas ndaseInTasfilnan 200 W

CH1=200 V/IDIV 2 ms/DIV

Stopped g 2007 /03/08 20:03:30
: . CHZE200V L 2ms/div
: DC 100:1 . (2ms/div)
: : NORMS(DKS /5
. - L
=Trace2= Makx  304.0V Mih -320.0v Rms  210.3V
Avg —4.870Y Fraq == : Duty ===

1 o o - L :‘
311 5.26 usAIFLTIGETIRAYBIBUIB IR e TURIITINTOIT IKaA 100 W

CH1=200 V/DIV 2 ms/DIV
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Stopped 3 2007 /03/08 200418
: CH2=200V : 2msydiv
pc 100:1 1 [(2ms{div)
: : MNORMS00KS /s
=Trace2= Mak 328.0v Mih -336.0V Rms  227.5v
R Avg -4.303V Fre —_— Duly i

CH1=200 V/DIV 2 ms/DIV
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a15191 5_.1 uac—wuam‘:mﬂszﬁﬂ%mwmaqﬁunas‘ma%ﬁu‘[m@ma E]@'I\lw no load-500 W

No-load 100 W 200 W 300 W 400 W 500 W
Vin 418 43.5 44.6 45.6 47.2 475
lin 1.62 4.64 7.18 9.6 12 14.3
P 44 150 250 360 460 550
n 66 200 320 440 570 680
PFin 0.67 0.74 0.77 0.81 0.82 0.82
Vout 229 221 212 208 207 204
fout 0.09 0.49 0.91 1.32 1.71 2.14
%THDv 1.7 1.6 2.3 3.1 3.4 4
%THDI 30 7.1 49 4.2 3.4 1.2
Pout 21 106 192 280 350 430
Sout 26 107 193 280 350 440
PF ot 0.85 0.99 1 1 1 1
Ploss 23 44 58 80 110 120
UszdnSnw 47.72 70.66 76.8 77.77 76.08 78.18
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Current
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power output

500

d = -y - L*]
31N 5.30 nﬂwuﬁuumuum:LLﬂ'LNﬂ'Iauvgmua:tmﬁmmaaauna%’mafnuiﬁm
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1 a6 2 BRD9 3 ¥iRaa 4 iaag
Pin (Buck) 100 W 140 W 170 W 190 W
Vout (Buck) 51.8 V 51,8 V 51.8 V 51.8V
lout (Buck) 1.5 A 2A 25 A 3A
Pout (Buck) 777 W 103.6 W 129.5 W 155.4 W
Pout (Inverter) 38 W 57T W 76 W 94 W
UTe@NTAW (Buck) 77.6 % 74 % 76 % 81.7 %
UseBnEnw (Inverter) 48.9 % 55 % 58.6 % 60.4 %
UTENTNTWITINUBITSUY 38 % 40.7 % 44.7 % 49.4 %
P.F 0.56 0.56 0.56 0.57
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Haninaaadg

Stopped [— ] 2007 /03/26 00:39:29
: ;. CH2w100V i 50mg/div
§ i (50mssdiv)

AC 100:1 :
: : .., NORMZ0KS /5

ML

i Y

MQM

mFilters =OFfsets =sflecord Lengthm =Trigger=
Smoothing ! ON CH1 : oav Man 106 Mode [ AUTO
BW [ 20MHZ CH2 | ~====== Zoom @ 10K Type ! EDGE CHZ 4
Delay : o.ims
Hold OFf : MINIMUM

e |

5111 5.39 uRAIHEMThaaaddatinanisAaUndiiasannisaneniellvas lWainniy
WA ptueimIsivaavasa W 1 naaa
CH1=100V/DIV 50us/DIV

Stopped — ] 2007 /03/26_ 004622
: CHz=100V : : . SOms/div
: AC 10071 : ; | (SOmg/div)
: : : { NORM:20KS /5

i

A

=Fliter= =0Ffset= =Record Length= sTrigger=
Smoothing : ON CH1 : 0.0V Mam 10K Mode I AUTO
BW : 20MHz CHZ | =====—- Zoom @ 10K Type : EDGE CHZ 4
Delay : 0.0n3
Hald OFF © MINIMUM

A : [d - -~ 1
3'1]7! 5.40 LARINANTTNAR aaflaifagnnzRatndifiadanmImam oldaasiwainnms

TR seiinmsinslvaananalw 2 naae
CH1=100V/DIV 50us/DIV




Stopped | v—. ] 2007/03/26 005059
: CH2= 100V : : . 50ms/div
: AC 10021 : : ¢ (50mg/div)

BT

ﬁ.” “M“W“

In

=Fdterm =0ffaets =Record Length= =Trigger=s
Smoothing : ON  CH1 : oov Main 10K Made © AUTO
BW [ 20mHz CH2 | ======= Zoom 10K Type : EDGE CH2 4
Delay : 0.ons
Hola Off : MINIMUM

o A - - - A
717 5.41 ugaananmesaslaiiagnazAalndiiasanmemanigllaasiveinns
WA voztinnsaolvaavaas W 3 waaa
CH1=100V/DIV 50us/DIV

Stopped [— ] 2007 /03/26_00:56:29
: CHZm 100V : : . SOms/div
Ac 1o : : i (50ms/div)

: ; : : : I NORMZ0KS /s
E PR P L N - . R Frnen TR A

aFilterm =0ffeat= =Record Lengthm =Triggere
Smoothing | ON CH1 : n.ov Main : 10K Made I AUTO
BW [ 20MHz CH2 | ======= Zoom @ 10K Type : EDGE CH2
Delay : 0.0ns
Hold OfF : MINIMUM

gﬂﬁ 5.42 LEMINANTTNRaalalAsanziadnditassinnismanielluaslwWainniy
TWHY vnedinntdninaansanlW 4 vaae
CH1=100V/DIV 50us/DIV

70




71

a‘gﬂnam‘mﬂaaa

mi‘mﬂaaaLﬁaLmﬁuvl,wﬁ'lmnmﬂwﬁ'm'mmuﬁ‘%atﬁﬂmq"ﬁ'ﬂﬁaa VLAUIN
'ﬁ'ama"lﬁm"mmuvlﬂmaaLLsoﬁuﬁdﬂulﬁ’LLﬁTﬁaﬂﬂmﬁfeﬂmnmuﬁﬁaauuﬁgmﬁ’ laonas
wWassulasastsnanlumifidussduaznaundedfitafidasniszasnisinalnas
wand W 1 naae wdiddaunitanzinnlnaanasal 2 naan, 3 vaea uas 4 waan
Ny Wl rnefilnasiudu drussduazanunniuazinsdonszusuinnings
nagnn1sriantglizaswn s smudsesennisdnszuafisannivinldifiens

AINAN
5.4 n1nasadidanssaniidiainnisliddIsaanlnd

usedwazdimanufuuutdandntasilasninusaduainWmswin (52 Thad) e
ganimnﬁumn'lmnnLmﬂma?tﬁniazl (48 17a¢) uazdrsavasnnldsuudasfien
L Qs Aﬂ B al o W EII ) A o L7
WHARINRUINNANAz Ut D ilasaNaMuaIIvaILTInUla1Dn

qﬂn‘snﬂﬁ'li‘lumsnmam
7. Storage scope 1 Lﬂéaﬂ
8. Probe*100 1 L&u
9. lnaavaaalWduiu 4 naaa

fuAauNIINARDS

1. vmrinelusanssalianuuaiaat laofliimsssinanmslnii

2. irnsiplvaanaeali 1 wasa wdrviinisinelWannnasiwdaldun
wnasine Waaiios udiuiinuafile

3. MmInasosmutuaaudt 1 uar 2 Snadiudaunisinlnaanasaln 1
waaallu 2 Maea, 3 waaa uwaz 4 wasaauaay wiviim e IWannisiwdldun
wnaireIWdaiiion udiufinusfle




72

HanTimaaad

2007 /03726 1813227

Dulty 5S2.0%
¢ eZ20ms/div

=Filters =Offset= =Record Lengths =Triggers
Smoothing : ON  CHT © o0.0v Main 10K Mode | AUTO
BW : 20MHZ CHZ | =====—— Zoom ;200 Type : EDGE CH2 3
Delay 0.0ns
Hold Off MINTMUM

P | e I P o s ' P T [
gﬂn 543 u.ﬁmn"mﬂauuuﬂawmuwﬂwmzmmcﬂmasmmsmuimaagLmeLsa@m
mnms‘lﬂﬁuﬁ"lmtjﬁm'::ﬂnﬁ amsiinTinglnaanssa W 1 naaa

CH1=200V/DIV 1s/DIV

Stopped 2007 /03 /26 18:18:53
; : CH2=Z00v T : : : 18 /div

e eoAG-1000 F| o Toaneaes e (heldivY -
r ' : : E ;

i NORMITKE /3

T

=Tracez2=.. Mas - 040V - M{H- =400 0¥ ... Rms
: Avg -6.228V F 50;00Hz :
T CH2=200V : : : :

wmFilters wOfFset= =Record Lengthws =Trigger=s
Smoothing : ON  CH1 ! o0.ov Main : 10K Mode : AUTO
BW © 20MHz CH2 ; =====m= Zoom @ 200 Type : EDGE CH2 &
Delay : 0.0rrs
Hold OFfF : MINIMUM

A A Lo Ai. dl o ] 1 - L
gﬂn 5.44 memﬂﬂauuuﬂawaammummnmema‘:mm‘:mu'[m@mgumﬁmmu
ﬁnnn'ls'l,wﬁ"n,ﬁm’lg'ﬁnﬂ:ﬂnﬁ ymuiiniTnslnsangaal 2 waoe
CH1=200V/DIV 1s/DIV
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Stopped

— 2007 /03/26 _19:28:20

CH2w200v : : 1s/div
oo P ceeaeieiiii, (18IG'V-]

Mok - 3760V L. . RAB .
Avg =5.733v H k
CHZ=200V ; : ~ ersoms /v

=TraGezs - .-

\ f\ /"\ /\\ /\ f\ ..... f\\/\/\\/\\ .....
* \/ \J \/ AVERY \/ \/ \/ \/ \//

=Filters =Offaet= =Record Length=s =Trigger=
Smoothing | ON CH1 : 0.0V Muain : 10K Mode : AUTO
BW | 2O0MHZ CHZ | ======= Zoom 200 Type : EDQE CH2 %
Delay : 0.0ns

Hold Off : MINIMUM

P - a o d o ' o e a
51N 5.45 memﬂﬂauuuﬂawaaLtimuwm.:mmcﬂLﬂa-smmsmuhmagummmﬂu
a'mﬂ'ﬁ'lwﬂ’uﬂmwg'mn’n:ﬂnﬁ Am=lin1sslnaarana W 3 waaa
CH1=200V/DIV 1s/DIV

Stopped 2007 /03/26 _18:33:03
: : : : ‘Is/-div

: NORM’IICSIE

- 'IB‘I eV
Du-ty 50; 0%

T er20ms Fdiv

=Flier= =0Offset= =Record Length= =Trigger=
Smeoothing | ON CH1 : 0.0v Maln T Mode [ AUTO
BW  20MHz CH2 | —wmmmnw Zoom : 200 Type : EDGE CHZ ¢
Deday 0.0ng

Hold Off . MINIMUM

e . P ot P i ] 1 [l *“ - o
Eﬂ'ﬂ 5.46 LaaanILlR ﬂuLLﬂﬁd“}Jﬂ\‘jLL‘i{iﬂuﬂm:ﬂltuﬂI.Glﬂfi"n'm']‘iﬁ]']ﬂ.['ﬁﬂ@lBF;JILLﬂ'J&ILL'N@l%
m’lnn’ﬁ'lvlﬂ’mi"mwgfan’n:ﬂn@ ?.Im:flﬂ']'i'i]"]UIﬂﬁﬂﬁaElﬂ\lN 4 MRaa
CH1=200V/DIV 1s/DIV
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unn 6

=, '3
ummsmuazagiﬂ

6.1 a‘gﬂﬂaminﬁaaa
1 I da ' & - v = s .
ulassuiiiyasnanaiveNazairnaiasdrsadWiuuy Online 1wia 500
G Qr { A
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Application and Design, John Wiley & Sons, 3™ edition, 2003.
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MUR1510, MUR1515,
MUR1520, MUR1540,
MUR1560

Preferred Devices

SWITCHMODE™
Power Rectifiers

... designed for use in switching power supplies, inverters and as
[ree wheeling diodes, these stale—ol~the—art devices have the
following features:
¢ Ulirafast 35 and 60 Nanosecond Recovery Time
& 175°C Operating Junclion Temperature
¢ Popular TO-220 Package
& High Voltage Capability to 600 Volis
¢ Low Forward Drop
* Low Leakage Speeificd @& 150°C Case Temperature
® Cwrent Derating Specified (@ Both Case and Ambicnt Temperatures
Mechanical Characteristics:

* Case: Epoxy, Molded
& Weight: 1.9 grams (approximately)
* Finish: All External Surfaces Corrosion Resistant and Temninal

Leads are Readily Solderable
* 1 cad Temperature for Soldering Purposes: 260°C Max. for

10 Seconds
¢ Shipped 50 units per plastic tube
* Maorking: U1510, U515, 11520, U1340. U1560

MAXIMUM RATINGS
Please See the Table on the Following Page —|

1 Semiconductor Componens Industries. LLE. 2000 1

October, 2000 — Rev. 2

ON Semiconductor™

http:lionsemi.com

ULTRAFAST

RECTIFIERS

15 AMPERES
100-600 VOLTS

MARKING DIAGRAM

/ e

£, / tg

TO-220AC U15xx = Device Code
CASE 221B XX =10, 15, 20,
PLASTIC 40 or 60

ORDERING INFORMATION

Device Package Shipping
MUR1510 TO-220 50 Units/Rail
MUR1515 TO-220 50 Units/Rail
MUR1520 TO-220 50 Units/Rail
MUR1540 TO-220 50 Units/Rait
MUR1560 TO-220 50 Units/Rail

Preferred devices are recommended choices for future use
and best overail value.

Publication Order Number.
MUR1520/D




MUR1510, MUR1515, MUR1520, MUR1540, MUR1560

MAXIMUM RATINGS

MUR
Rating Symbol 1510 1515 1520 1540 1560 Unit

Peak Repetitive Reverse Vollage VRrRM 100 150 200 400 600 Volis
Working Peak Reverse Voltage VewmMm
DC Blocking Vollage VR

Average Rectified Farward Current IFiav) 15 15 Amps
{Rated Vg) @ T¢ = 150°C @ Tc = 145°C

Peak Rectified Forward Current IFRM 30 30 Amps
{Rated Vg, Square Wave, 20 kHz) @ T = 150°C @ T = 145°C

Nenrepetitive Peak Surge Current (Surge applied at lesm 200 150 Amps
rated load conditions halfwave, single phase, 60 Hz)

Operating Junction Temperature and Ty Tag —5510 +175 C
Slorage Temperature Range

THERMAL CHARACTERISTICS
Maximum Thermal Resistance, Junction to Case | Rouc 1.5 “CIwW
ELECTRICAL CHARACTERISTICS

Maximum !nstantaneous Forward Voitage (Note 1.) VP Volis
{ir = 15 Amps, T = 150°C) 0.85 1.12 1.20
(ir = 15 Amps, T = 25°C) 1.05 25 1.50

Maximum Instantaneous Reverse Current (Note 1.} iR uA
(Rated dc Voltage, T¢ = 150°C) 500 500 1000
(Rated dc Voltage. Tg = 25°C) 10 10 10

Maximum Reverse Recovery Time ter 35 &0 ns
(I = 1.0 Amp, difdt = 50 Amps/us)

1. Pulse Tesl: Puise Width = 300 us. Duty Cycle < 2.0%.

http:flonsemi.com
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iF, INSTANTANEQUS FORWARD CURRENT (AMPS)

JF(AV]w AVEAAGE FORWARD CURRENT (AMPS)

MUR1510, MUR1515, MUR1520, MUR1540, MUR1560

MUR1510, MUR1515, MUR1520
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i, INSTANTANEOUS FORWARD CURRENT (AMPS)

IF(Av). AVERAGE FORWARD CURRENT (AMPS)

MUR1510, MUR1515, MUR1520, MUR 1540, MUR1560

MUR1540
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iF, INSTANTANEOUS FORWARD CURRENT (AMPS)

{F{av), AVERAGE FORWARD CURRENT (AMPS)

MUR1510, MUR1515, MUR1520, MUR 1540, MUR1560
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r{t), TRANSIENT THERMAL RESISTANCE (NORMALIZED}

MUR1510, MUR1515, MUR1520, MUR1540, MUR1560
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MUR1510, MUR1515, MUR1520, MUR1540, MUR1560

PACKAGE DIMENSIONS

TO-220 TWO-LEAD

CASE 221B-04
ISSUE D
NOTES:
(o P 1. DIMENSIOMNG AND TOLERANCING PER ANSI
Y14.5M, 1982,
T - e § 2. CONTROLLING DIMENSION: INCH,
WCHES MILLIMETERS
om| M | max | mN [ max
A | 0505 | 62 | 1541 [ 9575
B | 0305 | 0405 | 965 | 1020
}‘— c | o160 | 0090 406 482
u D_{ooes [o035 | o064 | pan
F 0.142 | 0.147 3.61 1
6 | 0190 [ 0210 F 483 533 |
H | oo [o13nl 270 | 330
J lonota | 0025 046 064
K | 0500 | 0.562 § 12.70 | 1427
L | oos4s §0060 § 1045 452
@ [0100 ] 0120 | 254 ¢ 304
| R {0080 f 011D | 204 f 279
R D45 | 0055 | 114 ) 139
| 0235 | 0265 | 507 ! 648
J 0.000 | 0050 | 0.000 | 1.27

http:/lonsemi.com
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MUR1510, MUR1515, MUR 1520, MUR 1540, MUR1560

SWITCHMODE is a trademark of Semiconductor Components Industries, LLC.

ON Semiconducior and wJd are trademarks of Semicanductcr Components Industries, LLC {SCILLC). SCILLC reserves the right to make changes
without further notice 1o any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitabtity of its products for any particular
purpese, nor doas SCILLC assume any iiability arising out of the application or use of any product o circuit, and specifically disclaims any and all liability,
including without limiation spectal, consequential or incidental damagas. “Typical® parameters which may be provided in SCILLC data sheels and/or
specifications can and do vary in different applications and aclual pedormance may vary ovar lime. All cperaling paramelers, including “Typicals” musl be
validated for each customer apphcation by cuslomer's technical experts. SCILLC does nol convey any license under its patent rights nor the nghts cf cthers.
SCILLC products are not designed. intended, or autharized for use as components In systems infended for surgical implant into the body, or cther applications
intended 1o suppon or sustain ke, or for any cther application in which the failure of the SCILLC product could create a situation where personat injury or
death may cccur, Should Buyer purchase or use SCILLC produdts for any such umntanded of unavihorized application, Buyer shall indermnify and hold
SCILLC ang ifs officers. employees, subsidianes, aflilates, and disiributors harmless against all claims, cosls, damages, and expenses, and reasanable
attorney fees ansing out of. directly or indirectly, any claim of personal syury or daath assodated with such unintended or unawthorized use, even if such claim

atleges thal SCILLC was negligeni regarding the design or manufacture of the pan. SCILLC 1s an Equal Opportunity/aflirmative Action Employer.

PUBLICATION ORDERING INFORMATION

NORTH AMERICA Literature Fulfillment:
Literature Distnbution Cenler for ON Semiconducior
P.O. Box 5163. Denver, Colorado 80217 USA
Phone: 303-675-2175 or 800-344-3850 Tolt Free USA/Canada
Fax: 303-675-2176 or 800-344-3B67 Toll Free USA/Canada
Emailk ONli@hibbertco.com
Fax Response Ling: 303-675-2167 or 800-344-3810 Tell Free USA/Canada

M. American Technical Support: 800-282-8855 Toll Free USA/Canada

EURCPE: LDC for ON Semwconductor - Eurcpean Support
German Phone: (+1) 303-308-7440 (Mon—Fri 2:30pm to 7:00pm CET)
Emait ONit—german@hibbertco.com
French Phone: (+1) 303-308-7141 (Mon—Fn 2:00pm lo 7:00pm CET}
Email: Oiiit-lrenchithivbertco.com
English Phone: (+1) 303-308-7142 (Mon-Fr 12:00pm to 5:00pm GMT)
Email: ONfit@hibbertco.com

EUROPEAN TOLL-FREE ACCESS®: 00-800-4422-3781
"Available Irom Germany. France, Italy. UX. Iretand

CENTRALJSCUTH AMERICA:
Spanish Phone: 303-308-7143 (Mon—Fn 8:00am fo 5:00pm MST)
Emait: ONit-spanrish@hibbertco.com
Toll-Free from Mexico: Diai 01-800-288-2872 for Access —
then Dial 868—297-9322

ASIA/PACIFIC: LDC for ON Semiconduclior ~ Asia Support
Phone: 303-675-2121 (Tue—Fri 9:00am 1o 1:00pm, Hong Kang Time)
Toll Free from Hong Kong & Singaporo:
001--800-4422-3781
Email: ONlit-asia@hibbertco.com

JAPAN: ON Semiconducior, Japan Customer Focus Center
4--32-1 Nishi-Gotanda, Shinagawa—ku, Tokyo, Japan 141-0031
Phane: 81-3-5740-2700
Email: r14525@onsemi.com

ON Semiconductor Website: htip:/onsemi.com
For addiional information, please contact your local
Sales Represeniative.
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International
IR Rectifier

PD - 94801

IRFP460PbF

HEXFET® Power MOSFET

& Dynamic dv/dt Rating

*» Repelitive Avalanche Rated

® |solated Cantral Mounting Hole
¢ Fast Switching

® Ease of Paralleting

® Simple Drive Requirements

* | ead-Free

VDSS = 500V
Ros(on = 0.27Q

lD = 20A

Description
Third Generation HEXFETs from Intemational Rectilier provide the designer
with the best combination of fast swilching, ruggedized device design, low
on-resistance and cost-effeciiveness.

The TO-247 package is preferred for commergigl-industrial epplications
where higher power levels preclude the use of TO-220 devices. The TO-247
is stmilar but superior to the sarier TO-218 packagse becauss of its isolated
mounting hole. It aiso provides greaier creepage distance between pins to
meet lhe requirements of mcst satety specifications.

Absolute Maximum Ratings

| , Paramgler Max. Units
Iu® T:=25"C | Continuous Drain Current, Viis, @ 10 V 2C
1o @ Yo = 160°C | Conlinuous Draim Current, Vos @ 10V [ "33 —J A
:I};E : '__ . Pu_!séd Drain Current = ..:.......__ __ T80 1
Po@ Tc=25°C | PowerDissipation 260 T w
X ' Linear Derating Factor N o 2.2 | wrec
"ae | Gate-to-Source Vollage 120 ‘. ¥4
lE_"S _ ' Single Pulse Avalanche Energy @ gs0_ |_._rn£ .
lar _{Avalanche Current &+~ 2 _ 1A
L Ean Repelilive Avalanche Enegy @ 28 . mJ
| ovras | Peak Diode Recovery dvidi & . .35 vins
T ! Operating Junction and -55 1o +150
Ts16 ____ Stwrage Temperaiure Range T °C
I_ . " Sotbenng Temperature, for 10 seconds. 1 300 (S frg G
f .| Mounting Torque. 6-32 or M3 screw ' 10 ibfsin (1.1 N.m} T
Thermal Resistance
.‘ o _' _I__ﬂ__ﬂ"_ __ﬁala“_rn_e-}er :_____ - : Min Typ. Max Unlts
Rye _dunctinn-to-Case o= o= | oasT T
Rucs_____ Case-to-Sink, Flal Greased Surfaca — p2a T comw
_Fﬁ__ VJl:nction-roj{%rr]gient = o ‘T_ — ,W __:—m“_ ,—_"A;EM* .
www.irf.com 1
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IRFP460PbF

Internazioral
TR Rectifier

Electrical Characteristics @ T, = 25°C (unless otherwise specified)

‘ Parameter | Min | Typ. "Max. " Units | Test Conditions
i Vizmpss Drain-to-Soutce Broakdown Voltage 1 500 — — — | 'V 'vgseOV_lo= 2500A
AViemoss/AT) Breakdown Voltage Temp. Coellicient — 063, — V/°C i Reference to 25°C, lp= 1mA
Rosinny Static Drain-1o-Source On-Resistance — — 0271 O .Nas=10V, lp=12A &
Vasum ' Gate Threshold Voliage 2.0 —_ 4.0 Y . Vps=Vgs, lo= 250uA
Qrs, Forward Transconductance 13 — — S | Vos=50V, lp=12A @ .
Ipss Orain-to-Source Leakage Current — — 25 WA Vos=500V. Ve5=0V ;
-— — 250 Vps=400V, Vas=0V, T;=125°C |
less Gate-1o-Source Forward Leakage v o— 100 A Vee=20V i
Gale-lo-Source Reverse Leakage S — b — -0 Vgg=-20V
Qg Total Gate Charge - — 210 "In=20A
Qys Gate-lo-Source Charge P = - 29 nC : Vps=400V )
Qu Gale-to-Drain ["Miller*) Charge | i 110 . Vas=10V See Fig. 6 and 13 %
tetramy Tum-On Delay Time T - | Vop=250V
1 Rise Tima 59— | .o lo=20A
i oy Tum-Otf Delay Time - [ 110 — . Re=4.30
N Fall Time — 58 — Rp=1302 See Figure 10 @
‘Lo Internal Drain Inductance -— 5.0 i - Egﬂvr-'ﬁ:e?&ées?:,) -'*g:‘\
~ nH | from package it
| 4
g Internal Source Inductaace 13 — and center of “Eg
. die contact S
[ Inpul Capacitance — 4200 — Vos=0V
Coss Culpul Capacitance - 870 — pF  |vpg= 25v
Cuss ! Reverse Transfer Capacitance — 350 — [=1.0MHz See Figure 5 !
Source-Drain Ratings and Characteristics
‘ Parameter Min.  Typ, ; Max. | Upils | Test Conditions
s Continuous Source Current o 20 | MOSFET symbg! )
(Body Diade} < A showing he - :\
Ismt Pulsed Source Currant | = & integral reverse % ’_,-’
; (Body Diode)} -i¥ | p-n junclion diode. s
'Vao . Diode Farward Voliage — — 1.4 VT ,=25°C. 1s=20A, VouoO¥ &
by : Reverse Fecovery Time — .1 570 | 860 i ns  T=25°C, I-=20A
O, ' Roverse Recovery Charge — 57 | 86 puC  dirdi=10084s
Ln E Forward Tum-On Time ; Intringic: m-on time is neglegble {turn-on is dominaled by Le+bc)
Motes:

WL Repetitrve rating; palse widih imiled oy
max, junction iempcralure (See Figure 11)

3 I5pz20A, dvdlz1B0AS, VDDAV BRYDSS.
Ty150-C

7 Vppo=50V. starting Ty=25C, L=4.3m+
Rg=2541, lag=20A (Sco Figure 12)

4 Pulse widih = 300 us; duty cycle £2%.

www.irl.com
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Fig 3. Typical Transter Characteristics
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Rpsony. Drain-to-Source On Resistance

fc. Drain Current (Amps)

(Nommalized)
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IRFP460PbF

Capacitance (pF}

lsp, Reverse Drain Current (Amps)
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Fig 5. Typical Capactance Vs.
Drain-to-Source Vollage
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Fig 7. Typical Scurce-Drain Diode
Forward Voltage

Vs, Gale-to-Source Voltage {voits)

Ig. Drain Current {(Amps)

Internatioral
IR Reclilier

fp = 204 L
Vg = 400¥ I
Vi ¢ 7E0V ]
16 Vr_‘s E LUCL Y g "
V. /?
12 /
8
. / :
FCE TEST ETHEUT
o S5EE FIGJAE 13
] 4ar an 120 1R% 200

Qg, Total Gate Charge (nC)

Fig 6. Typical Gate Charge Vs.
Gate-to-Source Voltage

s’
==

i -]

Vps, Drain-to-Source Voltage {volts)

-mg

M B

pa

Fig 8. Maximum Safe Operating Area
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ISR Rectitier
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Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1505

Appendix B: Package Outline Mechanicai Drawing — See page 1511
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TO-247AC Package Outline

Dimensicns are shown in millimeters (inches)

IRFP460PbF

365 (.143)
_ 1590(626) .~ 7 355(140} U E?g(.?ggg
X L I T e P G R TR {
| B A o L 250(080)
I '1 : Q—i JTA 1504.059)
i . Css0tzm | [
20.30 {.800) 7 =
39.70 L.775) | 2x » 550(217) ' MOTES:
i 450 {177 . 1 OIMENSIONING & TOLERANCING
| LY PERAANSI Y 14.5M, 1982
{ w2 2 { . 2 CONTROLLING DIMENSION : INCH
I I 3 CONFORMS TO JEDEC QUTLINE
I : P | =|' -C- TG-247-aC.
1es0(56y i f 430 ( 170)
1a200559 !I | 370 .145)
: Al i| 1 LEAD ASSIGNMENTS
s 1Y) F . Hoxlel " IGET
- 1.40 (.056) 0e0 (03 1-Gate - Gate
2,002(;79) ‘:J b Leax 1.00 (039) -l 3" DA40(06) 2 - Drain 2- Collector
[ = 25 01 CIAS) | 260{.102 3- Source 3 - Emilier
545 [215) L= 1 a0 1;]2 019 IR 2.20:.037; 4 - Drain 4 - Collector
2x = " a00(118

TO-247AC Part Marking Information

b O

3
- [l &

EXAMPLE: THS IS AW RFDEX)
WITH ASSEMSELY
LG QOCE So57 NTERNATICNAL
ASSENBLEDCH WA X5 2000 RECTFER - -4
N THE ASSENELY LINE e
Nom: '™ in ass
meior irdcues 'I.aac-Frep AESENBLY
COF 00k

1T

. PERT NJVBER

T~ DATE co0E

YEAR Du 2000
WEEX 35
LINE 4

Data and specifications subject to change without notice.
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Data Sheet

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

The HGTG30N60C3D is a MOS gated high voltage
switching device combining the best features of MOSFETS
and bipolar ransistors. The device has the high input
impedance of a MOSFET 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 TA49051. 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

| oo 1
' PART NUMBER T PACKAGE BRAND !
_HGTGAONSOC3D  iTO-247 }GIONGOC3D

"

NOTE: When ordering, use the enlire part number.

Symbol

HGTG30N60C3D

December 2001

Featlures
* 63A, 800V at Te = 25°C

» Typical FallTime. . .............. 230ns at T = 150°C

* Short Circuit Rating

* Low Conduction Loss

* Hyperfast Anti-Parallel Diode
Packaging

JEDEC STYLE TO-247

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

4,364,073 4,417 385 4.430.792 4,443,931
4,598,461 4,605,948 4,620,211 4,631,564
4,682,195 4,684,413 4,694,313 4,717,679
4,803,533 4,808,045 4,809,047 4,810,665
4,888,627 4,890,143 4,901,127 4,904,609

4,466,176 4,516,143 4.532,534
4,639,754 4,639,762 4,641,162
4,743,952 4,783,690 4,794,432
4,823,176 4,837,606 4.860.080
4.933.740 4,963,951 4,969,027

4,587,713
4,644,637
4,801,986
4,883,767

€£2001 Fairchid Semiconducior Carpomtion

HGTGIONGOCAD Rev. B



HGTG30N60C3D

Absolute Maximum Ratings T¢ =25°C, Unless Ctherwise Specified

. HGTG30NE0C3D UNITS

Collector to Emitler Voltage . ... ... ... .. BVeEs 600 v
Collector Current Continuous

AT = 2500 o e leos 63 A

AT =1100G Ic1io 30 A
Average Diade Forward Current at 110%C . .. .. ... oot ave) 25 A
Collector Current Putsed (Note 1) .. ... ... . Iem 252 A
Gate to Emitler Voltage Contfinuous. .. ... .. ... .. o VGES 120 \Y
Gate to Emitier Voltage Pulsed . ... ... ...l VoEM +30 v
Switching Safe Operating Area at T, =150°C. . . ... .. .. ... ..o ... SS0A GOA at GO0V
Power Dissipation Total at Tg=25%C ... ... .. Pp 208 w
Power Dissipation Derating Te > 25%C .. ... ... i 1.67 wrec
Operating and Storage Junction Temperature Range . . ...................... Ty Tg1g -40 10 150 °c
Maximum Lead Temperature for Soldering .. ......... ... ... oo T 260 °c
Short Circuit Withstand Time (Note 2) atVge =15V. ... ... . i tsc 4 us
Shorl Circuit Withstand Time (Note 2) at Vg =10V. .. ... ... e v et tsc 15 us

CAUTION: Stresses above lhose fisted in "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only raling and operation of the
device at these or any other condilions above those indicated in the operanonal sections of this specification is not implied.

NOTES:
t. Repetitive Rating: Pulse width Emited by maximum junction temperature.
2. VCE(F‘K) =360V. T = 125°C, Rg =250

Electrical Specifications Tg =25°C, Unless Otherwise Spacified

e .
PARAMETER SYMBOL | TEST CONDITIONS MIN TYP MAX UNITS
Collector to Emitter Breakdown Voltage BVeEs | ic=250pnA, Vg = OV 600 - - Y
Emitier to Collector Breakdown Voltage BVEcs LIC =10mA, Vgg =0V 15 25 - v
Collector to Emitter Leakage Current IcES ‘VeE =BVees ‘Te=25°C . - 250 HA
| L Vee = BVegs To= 150°C - - 30 mA
Collector to Emitler Saturation Voltage VCE(SAT) e =lgt10. To=25°C - 1.5 18
v = 15V
GE Te = 1509C - 17 2.0
Gate to Emitter Threshold Voliage VGE(TH) o = 250pA, I Te= 25°C 3.0 5.2 6.0
Veg = V, !
_.J__.CE..._ GE_. . T st
Gate to Emitter Leakage Current Iges Vg = 20V - - 100 nA
Switching SOA $S0A T, =150°C, VegpK) = 480V 200 - -
| VgE = 15V, S~
| Ag =30,  Vee(pi = 600 60 : :
1L =100uH
Gate to Emitier Plaieau Voltage VGEP e =c110. VeE = 0.5 BVoEs - 8.1 - Y
L o O I i i
On-State Gate Charge OG{ON) : ic=l1ci10. Ve =15V - 162 180 nC
Ve =0.5BY i
| YCE CES lvGE - 20v ; 216 250 nc |
Current Turn-On Delay Time tacony T, =150%C, 1 - 40 - ns
i 1 l -
Current Rise Time | ty ! ‘?EETPI%‘;%B BVces {. 45 - ns
Current Turn-Off Delay Time | 9(OFF)I ! ;GE =315V, - 320 400 ns
: ——-+ 1 Hg = 30 e
Current Fall Time ‘ t) ‘L = 100uH . - 230 275 ns
Turn-On Energy Eon - 1050 - nt
Turn-Off Emergy {Note 3} Eorr ‘ ; - 2500 - ul
Diode Forward Vottage | VEC igc = 30A b 175 | 22 v
U ESS o sl |

€r2001 Fairchild Semiconductor Corpomtion

HGTGIINGOCID Pev. B



HGTG30N60C3D

Electrical Specifications Tg = 25°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS - MN | TYP | MAX | uniTs
Diode Reverse Recovery Time - g = 30A, digo/dt = 100A/us - 52 60 ns
IeC = 1.0A, dig/dt = 1 00AMS . 42 50 ns
Thermal Resistance Raic " lieet - - - 0.6 crw
Diode - - 13 | %Cw

NOTE:

3. Tum-Off Energy Lass (Eqrr) is defined as the integral of the instantaneous power loss starting at the trailing edge of the input pulse and ending
at the point where the collector current aquals zero (Icg = 0A). The HGTG3MNG60C3D was tested per JEDEC standard Na. 24-1 Method for
Measurement of Power Device Tum-Off Switching Loss. This test method produces the true total Turn-OH Energy Loss. Turn-On losses include

diode losses.

Typical Performance Curves
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o
o

PULSE DURATION = 250u8 ‘

DUTY CYCLE <0.5%, Ve = 10V
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T = 150%C - /

Te =25%C -] \.

o
=]

N
o
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o
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FIGURE 1. TRANSFER CHARACTERISTICS
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FIGURE 3. COLLECTORTO EMITTER ON-STATE VOLTAGE

PULSE DURATION = 250us, DUTY CYCLE <0.5%, T = 25°C

< 150
g LYy 10.0V]
E VGE =15.0v 12.0V -
€125 -
g / / -
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g so :
-
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“ o 2 4 5 3 10
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FIGURE 2. SATURATION CHARACTERISTICS
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Ve COLLECTOR TO EMITTER VOLTAGE (V)

Ice. COLLECTORTO EMITTER CURRENT (A)
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FIGURE 4. COLLECTOR TO EMITTER ON-STATE VOLTAGE

€©2001 Fairchild Semiconductor Corpormtion
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HGTG30N60C3D

Typical Performance Curves {Continued)
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FIGURE 5. MAX. DC COLLECTOR CURRENT vs CASE
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FIGURE 7. TURN-ON DELAY TIME vs COLLECTORTO
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FIGURE 9. TURN-ON RISE TIME vs COLLECTORTO
EMITTER CURRENT
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FIGURE 6. SHORT CIRCUIT WITHSTAND TIME
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FIGURE 8. TURN-OFF DELAY TIME vs COLLECTORTO
EMITTER CURRENT
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FIGURE 10. TURN-OFF FALL TIME vs COLLECTORTO
EMITTER CURRENT
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HGTG30N60C3D

Typical Performance Curves (Continued)
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FIGURE 11. TURN-ON ENERGY LOSS vs COLLECTORTO
EMITTER CURRENT
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FIGURE 13. OPERATING FREQUENCY vs COLLECTORTO
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FIGURE 15. CAPACITANCE vs COLLECTORTO EMITTER
VOLTAGE
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Typical Performance Curves (Continued)
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Handling Precautions for IGBTs

Insulated Gate Bipolar Transistors are susceptible to gate-
insulation damage by the electrostatic discharge of enargy
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 handiing and application procedures,
however, I{GBTs are currently being extensively used in
praduction by numerous equipment manufacturers in military,
industnial and consumer applications, with virtually no damage
problems due to electrostatic discharge. IGBTs ¢an be
handled safely if the following basic precautions are taken:

1. Prior to assembly imto a circuit, all leads should be kept
shortled together either by the use of metal shorling
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 inserled into or removed from
circuits with power on.

5. Gate Voltage Rating - Never exceed the gate-voltage
rating of Vg gpy- Exceeding the rated Vg can result in
permaneni damage to the oxide layer in the gate region.

6. GateTermination - The gates of lhese devices are
essentially capacitors. Circuils that leave the gate
open-circuited or floating should be avoided. These
conditions can result in turn-on of the device due to voliage
buildup on the input capacitor due to leakage currents or
pickup,

7. Gate Protection - These devices do not have an internal
meonolithic zener diode from gate to emitier. i gate

protection is required an exlernal 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 {Icg) plots are possible using the information shown
for a typical unit in Figures 4, 7, 8, 11 and 12. The operaling
frequency plot (Figure 13) of a typical device shows fpaxq or
fmax2 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.

fmax1 is defined by fmax 1 = 0.05/(Ip0FFy + toon))-
Deadtime (the denominator) has been arbitrarily held to 10%
of the on-state time for a 50% duty factor. Other definitions
are possible. tnorFry and tpgon)) are defined in Figure 21.

Device tum-off delay can establish an additional frequency
limiting condition for an application other than T . tporey
is important when controlling output ripple under a lightty
loaded condition,

Tmaxz is defined by fmaxe = (Pp - Pc(Eorr + Epn). The
allowable dissipation (Pp) is defined by Pp = (T - Te)/Rauc
The sum of device switching and conduction losses must
not exceed Pp. A 50% duty factor was used (Figure 13)
and the conduction losses (Pg) are approximated by

Pc = (Ve x Ige)/2.

Eon and Egpp are defined in the switching waveforms
shown in Figure 21, Eqy is the integral of the instantaneous
power loss (Ice x Vo) during tum-on and Eggg is the
integral of the instantaneous power loss during turn-off. All
tail losses are included in the calculation for Eqpf; i.e. the
collector current equals zero (Icg = 0).

€200 Fairchild Semiconductor Corporation
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TRADEMARKS

The following are registered and unregistered trademarks Fairchiid Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks.

ACEx™ FAST € OPTOLOGIC™ SMART START ™ VCX™
Bottomless™ FASTI™ OPTOPLANAR™ STAR*POWER™
CoolFET™ FRFET™ PACMANT Stealth™
CROSSVOLT™ GlobalOploisolator™ POP ™ SuperSOT™-3
DenseTrench™ GTO™ Power247m™ SuperSOT™-6
DOME™ HiSeC™ PowerTrench® SuperSOT™8
EcoSPARK™ ISOPLANAR™ QFET™ SyncFET™
E2CMOS™ LitleFET™ Qs™ TinyLogic™
EnSigna™ MicroFET™ QT Optoelectronics™  TruTranslation™
FACT™ MicroPak ™ Quiet Series ™ UHC™

FACT Quiet Series™ MICROWIRE™ SILENT SWITCHER®  UltraFET®
STAR'POWER is used under license

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOTASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DCES IT CONVEY ANY LICENSE UNDER ITS PATENT
RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NCT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPCRATION.
As used herein:

1. Life support devices or systems are devices or
systems which. {a) are intended for surgical implant into
the body, or (b} support or sustain life, or (c) whose
failure to perform when properly used in accordance
with instructions for use provided in the iabeling. can be
reasonably expected to result in significant injury to the
user.

PRODUCT STATUS DEFINITIONS

2. A critical component is any component of a life
suppart device or system whose failure o perform can
be reasonably expected to cause the failure of the life
support device or systemn, or to affect its safety or
effectiveness.

Definition of Terms

Datasheet 1dentification Product Status Definition

Formative or
In Design

Advance Information This datasheet contains the design specifications for
product development. Specifications may change in

any manner withoul notice.

Prefiminary First Production This datasheet contains prefiminary data, and
supplementary data wil be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any iime without naotice in order to improve

design.

No identification Needed Full Production This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at

any time without nolice in order fo improve design.

Obsolete Mot In Preduction This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.

The datasheet is printed for reference information onty.
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TOSHIBA

TLP250F

TENTATIVE

TLP250F

Transistor Inverter

Inverter For Air Conditionor
IGBT Gate Drive
Power MOS FET Gate Drive

The TOSHIBA TLP250F consists of 2 GaAlAs light emitting diode and a
integrated photodetector.

This unit is 8—lead DIP.

TLP250F is suitable for gate driving circuit of IGBT or power MOS FET.

Input, thresheld current: IF = 5mA (max.)

Supply current: 11maA (max.)

Supply voltage: 10~35V

Qutput current: £1.5A (max.}

Switching time® tpHL, tpLH = 0.5ns (max.)
Isolation voltage: 2500 Vrms {min.)

UL recognized: UL1577, file no. E67349

Option (D4) type

VDE approved: DIN VDE0884 f 06.92, 527 No. 76823
Maximum operating insulation voltage: 1140VpPK
THghest permissible over voltage: 6000VPKR

(Note 1) When a VDE0884 approved type is needed,
please designate the * Option {D4)

Structural parameter
Creepage distance: 8.0mm (min.}
Clearance: 8.0mm {min.)

Truth Table
™ Tr2
Input On On Off
LED off off On

TOSHIBA Photocoupler GaAtAs IRed & Photo-IC

Unit in mm

64025

8662026

05101

2541025
1.2 015

0.25MIN,

! 0.26 91 | -
£ 10 - 12
v
™

o+

11-10C402

TOSHIBA

11-10C402

Weight: 0.54 g
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TOSHIBA TLP250F

Pin Configuration (top view) Schmatic
g ? P8 iine %
2 : ANODE 8Vce
2( [17 3:CATHODE |
. F {Te1)
4:NC.
E}:; 5:GND 2 7Vo
3 6 §.vg (OUTPUT) Ve =3 >—
7:Vg 8 gy
af] 3 +{15 8:Vcc 3 1o ©
(T 2)
5 GND

{Note 2) A 0.1uF bypass capcitor must be connected between pin 8 and 5.

2 2002-09-25




TOSHIBA TLP250F

RESTRICTIONS ON PRODUCT USE

0DODTO7EBC

« TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor

devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical
stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of
such TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as
set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or "TOSHIBA Semiconductor Reliability
Handbook” etc..

« The TOSHIBA products listed in this document are intended for usage in general electronics applications
{computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances,
etc.). These TOSHIBA  products are neither intended nor warfanted for usage in equipment that requires
extraordinarily high quality and/or refiability or a malfunction or failure of which may cause loss of human life or
bodily injury {"Unintended Usage"). Unintended Usage include atomic energy control instruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments,
medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this
document shalt be made at the customer’s own risk.

+ Gallium arsenide (GaAs) is a substance used in the products described in this document. GaAs dust and fumes
are toxic. Do not break, cut or pulverize the product, or use chemicals to dissolve them. When disposing of the
products, follow the appropriate regulations. Do not dispose of the products with other industrial waste or with
domestic garbage.

» The products described in this document are subject to the foreign exchange and foreign trade laws.

« The information contained herein is presented only as a guide for the applications of our products. No
responsibility is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other
rights of the third parties which may result from its use. No license is granted by implication or otherwise under
any intellectual property or other rights of TOSHIBA CORPORATION or others.

+ The information contained herein is subject to change without notice.
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