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ABSTRACT

This thesis focuses on a study, build and develop a plasma cutting machine
from the model. This principle of this project is based on a high frequency switching
power supply. The high frequency switching power supply is very important technology
to decrease cost, size and increases electrical power efficiency. But the model machine
has many mistakes. So we will develop a new plasma cutting machine to increase
electrical power efficiency by make it control to constant current. The plasma cutting
machine consists of two essential parts that are the dc switching power supply and the
high-voltage high-frequency switching power supply. The dc switching power supply is
developed from the zero-voitage-switching phase-shift full-bridge dc-dc converter, and
the high-voltage high-frequency switching power supply is developed from a push-pull
converter. This inside machine comprises the full-bridge low frequency rectifier, the full-
bridge inverter, the high frequency transformer, the full-bridge high frequency rectifier, a
coupling transformer, a push-pull converter circuit, a fly-back transformer and a control
circuit. The dc switching power supply is from an ac input 1 phase 220V converting to
the 310V dc voltage. Then, the dc 310V converts to a high frequency voltage and steps
down by transformer and then the high frequency voltage converts to the dc voltage
approximately 200V, 20A that is main arc. The principle of high-voltage high- frequency
switching power supply is the 50V dc voltage converting to the ac pulse voltage and

stepping up to high voltage by fiy-back transformer at 2-3kV, which is starting arc.
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Wounin 100,000 a9

ﬁﬂmum’m"ﬁ’lﬁaa&aum 256 ud

FiawaT W 5ﬂ1u3ﬂtmumaaansﬁ Hawie 16 Jadrun 16 67
gnTninuldtisnnuisa 30 MIPS
munsalFanufidygnmuw®m RC mululd 2 suuy

9.7 MHz Uaz 14.55 MHz (21%) amn)llugamnnsy

6.4 MHz uaz 9.7 MHz (£1%) aownpiinily

fhsenadangy 32 i amfiamafidmunomwRing 480 MHz
mmmlﬁmfmﬁlﬁrgnunmmﬁmmnmnuan EC aus 6.0 — 14.56 MHz
AMURF RN UWIRN HS $aU6 6.0 ~ 14.55 MHz
funasrtnifiadwinaitainies? 32 unsd

@ o o

a g =2 (Y
lgﬂﬂigﬂﬂﬂ’ﬂllﬁ'lﬂmﬂurﬂﬁl‘i ﬂﬁ{‘lﬁﬂﬂ 8 szaul
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2.4.10.1.2 Tuga Power Supply PWM

fundaruiladyyin PWM 2 unds 4 1amine

UARINI ARSI PWM USIRzeI8 13N IRATMUAZIMIAIAS duty cycle
lenase

AMNAZLBEAYDI duty cycle 1.1 ns 71 30 MIPS

fiunasnniile dead time &wIvaTY WM PWM

ANAAIBEAT8Y dead time 4.2 ns 71 30 MIPS

ganTorimue dead time ldvvaudyanmndu uarrauFygnanal
anuazdonuanTIaowne 4.2 ns i 30 MIPS
ATuABuATBINNE 8.4 ns i 30 MIPS

Inuamsiausas PWM

- Complementary

- Push-Pull

- Multi-Phase

- Variable Phase

- Current Reset

- Current-Limit

ﬁ'[umﬁwuﬂm-sﬁnmmaamwaﬁ‘mmﬁwmaﬂuga Power  Supply
PWM lagass
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2.4.10.1.3 Tu@a 10-bit 2 Msps Analog-to-Digital Converter (ADC)
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2,000,000 9961081398 TUT
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28-Pin SDIP and SOIC
MR 1~ 3bam
ANO/CMP1A/CN2RBG [2 27[] Avss
ANI/CMPABICN3RB1 []3 26 [T PWMIL/RED
ANZCMPIC/CMP2AICNARB2 [14 Q@ 25[] PWMIH/REY
ANYCMPIDICMP2BICNS/RB3 [JS @  24[] PWM2URE2
ANSICMP2CICNGIRB4 16 |  23[] PWM2HRE3
ANSICMP2DICNTRBS 7 8  22{] REd
Vss He QO 21T RES
OSCUCLKIRBE [J9 & 20 Voo
OSCACLKORB? (110§ 190 vas
PGD1/EMUD UT2CKAUIATXICNRET 11 1317 PGCEMUCISDIISTAU 1RXRFT
PGCIEMUC IEXTREFITICKIU1ARX/CNO/RES [12 17[] PGDIEMUDISDO I/SCLIVITARFE
sop 13 16[] SFLT2INTOIOCFLTAIRAS
PGD2/EMUD2/SCK1/SFLTHNTZRFS [ 14 18] PGCUEMUCGCIISFLTHANT 1RO
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dlalalaadmihnszua m%ﬁmsmﬂﬁdmﬂumsﬁ‘”’:ﬂ%ﬂuqﬂuﬂatwsw:ﬁ'ﬁwnm
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v o m:l.l.ﬂl.auml"uﬂstlgdqtﬂ (Maximum average forward current)
A NITUARTNIAUTIAEN
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aneanfilwaaifuitiadszann 40 waut Aigdnsmanu = 0.5

2.7.1.2 dfiviszansaanszud
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TR TRAON Lﬂwdammﬁ';wm%%atTommmmmmaﬁmmﬁﬁﬂﬁ

ﬂwﬂnaﬁhaﬂgo G0 W) aflﬂ’ﬁ‘nQ(ﬂ’i'l’]EJLLTGﬁu1ﬂﬂ§UH?aﬁ1LLidﬁu1ﬂﬁﬁuflﬁ’lﬁ’mﬂ



43

° - v a o o a o o AQ o v oa o '
fuauasifalivrsdadeitiidianlaadan mLnuﬂizqﬂ‘lm:mawmmnwam:mu
n‘s:ua‘lﬁﬁmaunm’maﬁﬁaﬂm‘mqﬂahmrsaﬁu'lwaa"u

4) AT INNUIIAK (Voltage Rating)
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Voltage Regulation
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2. thagdslumanasuaiuasluunuusingn

3. anEwdAdw 11w Permeability ()

ar 9 - - a e a g 4
Tasmalusn "lum'iaammumaLnJaa‘lwf‘hﬂ?mngw:uuu'lmﬁnagmwuﬂ

IJ -3 L L a Fr
(Area Product) Tafinulddnaunmsnai

Ap = WS (2.6)
a - P P V)
Wwes S 12 WUNAUIAATDAILNY (core area)
a A B
W A0 WUNAWIAN (window area)

PMNRUMILTIGUA RN InauUa IWAN DAy

E__=2nKNfB, S (2.7)
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K, feudu 111 dmdugeduussdminlomd

n Beuiu 4 Lﬁaﬂi”u;sﬂﬂﬁumaﬁuﬁ dc magnetizing

n feniu 2 Lﬁﬂﬂ%’ugﬂﬂﬁmmﬁuﬁ dc magnetizing Wiaiuzylmi
N fa Mo VTIVAMIN (301)

f fo anufl (Hz)

By 0D AIAMAUAWILUMFULTILIRINFIFA (Wb/m’)

Ac 9 Aufimhdauaiuny (m’)

o & o s = = [ = : et
doun  mamamdmwiwssusulgunliuasn@end  lunsdizuaduusedmiin

a o a .. o ;A
FIWRpAUATY dc magnetizing HAILNINU

N=— (2.8)

(2.9)
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CORE SHAPES AND DIMENSIOUS/CHARACTERISTICS
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EEVCORE BOBBIN L _|

T heE

PRODUCT IDENTIRCATION
PE22 EE 220+ 250. 20

(1) hlaastd name
(2) Shape

(3) Dirsarsicn A
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(5) Dimersicn ©
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Par-l Na.
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o A w
2,7.3.2 frasgandaluunwinin (Core Loss)
fFmividgydsluunundnesdsznavlydn  idgyFniiasnisaasida
(Hysteresis Loss) uazfdviwdhgmidniflassinnizumumeluunuingn  (Eddy

A = = o J
Current Loss) D33:UINURLBUANIU

o et A S = -
2.7.3.2.1 MAIgIBuIhasnnIaiaaida (Hysteresis loss)
P g™ o P . a da X
vinAuiinolunnw B - H Tuguii 2.23 Samanola shanuggiieifiaiunn
muradunswionszud iihdwir Adewliiumswimaniu lesszSonanugade
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P, = BHV,).f (2.12)
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1 B
P, =(=—2V).f (2.13)
2 pu

ngunmIaana i linulean  ihmualddianusunisduisuiman
(B) Wiunasunw (V) fanuilEnu () ﬁmmﬁmmgtylﬁﬁﬁama’%%ﬁﬁa:'fuag:ﬁu
FMANUTNTIVLIMEN (1) T@uﬁﬁtﬁammuuu‘mﬁnﬁﬁm’m%nmﬂﬁqas] fiazrinlden
mmggmt%u%mma‘ﬁaﬁmﬁﬂ waslurimaadoiudidenunuuamanfidanuduanyle

@9 fazildfenugpdudmnaidaliaig

2.7.3.2.2 masIlihganduitasannszudinluunnuadinia (Eddy Current
Loss)

a o 5 . a o o d .
Arsonlagldnguasvhiuaed lasdusaedanlWimisnihnaeaienasuaiue

ATUAILANINU

d¢
E =N, — 2.14
! I (2.14)
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d¢
E,=N,% 2.15
=Ny (2.15)
d¢
E, =N 2.16
=N (2.16)

gumsh 214 ua: 215  nduwusuafenwWfwmiirihromdautss Wi
ndulgunluasnfoniiouday  Iwsnshizunsh 216 snduusaefawliig
a X f 1 A, e ¢ a4 e ° va
Wedungluunuuiminlasazlididwiusey (N;) winunis dunsildifenszua
) A L i ) v S L
W (1) muluunuuimdn  Snszuglvauaaindnasiliifaanuieunoluuny

» = -‘1 o s " [ Qs .} d. [=3 s s t=r
LW NUU mmummmggtu_,mmuan'mns:u.a'lﬁmu (f:) mmmumu‘l@lmu
P =K, f'B} (2.17)

lagfi P wansis mdgmdodiasnnnizualnam
. ad & fae A A o o -
K,  winuii dendsaziuagimileasiihanmunuuiingn

€

B waps mmwmmimﬁuusomivaﬁnga EIG]

aamumdsgguaeluunu (P.) i ldan
F=Fh+F, (2.18)

2.7.3.3 nstaanlFalanasuas

1) ANBHIUATIVIANIATFTINYDILEUIIANDINAY

Iﬂﬂﬁ'ﬁ‘lﬂuﬁmiummnamma:gnnaﬂaanmﬁmmmLLaxgﬂmasmG]mummg'm
1T AWG (American Wire Gauge), SWG (Standard Wire Gauge) uaz BWG
(Birmingham Wire Gauge) Fausdnzunasgmazfiiuefenng Sudazivafozuanumavas

LefudﬁgluﬁnaﬁaLta:ﬂuﬁﬂﬁflﬁmau&umm@Touamm'mﬁ 25
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. PE ] v
A13197 2.5 AU UINUDILTURIANDILULEN

Wire Gauge Table
A.W.G. in the table stands for American Wire Gauge (or Brown & Sharpe Wire Gauge).
S.W.G. stands for British Standard Wire Gauge. BW.G. stands for Bumingham Wire Gauge.

Gauge Diamster hrea Gauge Diameter RArea
swE|[ B.W.G. tran e WG| 3.M.5. ©m .
AW.G. ARG

{B&S) (E&3) .
- 2% 2z G.711[0.2973 - 21 - 0.295 0.06619
22 = = 0.644|0.3256 Z5 - S TN o652z
- 23 23 0.€35]0.31€7 - 32 - 0.274 0.05908
- - - 0.610{0.2919 30 - - i1.255 2.05097
i3 - - {.873]0.2531 - 31 31 0.254 0.05067
- 24 24 0.559]0.2452 - 34 - 0,234 0.04285
24 - - $.511[0.2047 - - 32 0.229 0.04104
- 25 25 0.508}0.2027 31 - - G.227 0.0403%
- 26 z6 G.457)G. 1642 - 35 - 0.213 0.03575
25 - - 0.455{0.1623 - - 33 0.203 0.03243
- 27 - 0.417|0.13%3 32 - - 0.202 0.03203
- - 27 0.406]0.1257 - 3é - 0.193 0.92927
2€ - - 0.405[0. 1234 33 - - 0.180 0.02540
- 28 - 0.376]0.1110 - - ] wo17e 0.024€3
27 - - L3610, 1023 - 37 - 0.173 0.02343
- - 28 0.356]/0.09932 34 - - 0, 1E0 ©.02014
- BE) - 2.245[0. 09372 - 38 - 0.152 0.01824
- - 29 0.330]0.08563 35 - - .143 $.31597
23 - - G320, 080587 - a9 - 0.132 0.01370
- 30 - 0.315[0.07781 3€ - 35 0.127 G oizer
- - 30 0.2058]6.07297 - 40 - 0.122 0.01167

2.7.3.4 inasiihagdaluarenasuas
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smualdnssualwingi inalndnimasuaadwlninssusa i usinsuaring fu
(Uniform Current) azlddnmamiisnihmaluasodnimeias (L) :ddiboss
diesad () RnAn nEi’n'é'mrwﬁeﬁﬁamnt:uﬁ"lwﬁﬂﬁqﬂguﬁna'\wmﬁm’mmLmoa:ﬁ
fiaufige zauERmMulis AR saafuRR eI mea  Inumsiian
m’mmﬁmmﬁmgaqﬂﬁqmquﬁnmwaoﬁ'zmnamm ﬁﬂﬁ'mauﬁtmwﬁﬁqmquﬁnma
maomuﬁ':ﬁ’mmumﬁd’nmnﬁqﬂﬁ’maa uazAnT=uE WA lnalumodnimasuasfian
afifuinin L'ﬂaﬁ’nmngmguﬁnmwaaﬁ’:ﬁmaumotﬂuﬁ'\ﬁu FMIunIdh Wi
ATSUEEALIL AanuwmwinsaInizua Wi azulsamnnuiitnu waziienuinls
nuﬁmgﬁfuﬁa:ﬁ'\‘lﬁﬁ'\m:Lta‘lwﬂnzagmmzu‘%nmi‘awaoﬁ'aﬁ’maaum FIuaT
fietusansnaz3on Usaingn1sninnaAa (Skin effect)

TosfishanudmumunuitiennWiinszuaassuazanuswmuWinszus
sdufiinanuavaslngmisninmefinenyintu
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Rac‘ = Rdc + Rse = Rdc(]' + F) (219)

Tagfi R, winsda anudumulwiinszugasy
R, wnoiy enudunmulwiinszuaase

= L n:l' [~ a J
R, wneiiy anusunwlwihiiaansazadlingnimiafiagee:
fisnulean

R,=R, F (2.20)
Ree 14 F (2.21)
R

: [ a . - [
o F wungdie datlsznauysingnisoimafia (Skin Effect Factor) d9azleiiiu

ar d H
Wandunod 5 Tauh

5:\/2‘76 :\f Pe (2.22)
po \Nmopo-p - f

Tagh & wuodv AnumizeIRn i imaIuaInszud (Skin Depth)
2. Wiy dnnudunuliiduwizsasasanimedues
2 wingliy senudumuldaunutatasaiiinaauad

d A mta’fumuguﬁn NI NININDILAD

Lﬁadﬂ’lﬂﬁ’lﬂ’TIJJﬁ’]uﬂ"lHVLVJ'WWHSZLLGGITGLLR:HS:LLKVLN‘N"IEIE‘?UFH !J']‘iﬂﬂ’lvlﬁ’ﬂ'lﬂ

! !
R o=p Lop. L 2.23
de pc A pc (71"?’2) ( )
R -p-—l—"p- l =p- : (2.24)
“ T4 T = (r=8)) (26 (sY '
Jz'-r —— — —
r r
MFUMIA 2.9 WIenaNmy 2.10 asle
ac 1
= (2.25)

s
r r
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v = o o o

WeRsmnauns? 219 andiuldidrilidnSedvasmoaimasuasiisn
whnuanamwzasiiahnaainzug (r=5)  axhldamanudunmulii
nazuasdvaolihnszugasidiinunite daindrilsadivesmosiimesuns (r)
fldfdmaonimlaviniuzssnnunmasfiasiimaluainsus £<8 Aasrhliug
sanNngMIninin  (Skin Effect) asdsiimatuaslidivouinsumannazinly
WinRnsanld wenmniumadenldenihmeasfiifuinidavesmednimauas
fowalngninanunwwedfindihmasuanszuy  fezlilidszlomimsinszuslnih
1ae

Foinlwnafid  Sefialdmodnimauasfi SAuiimidaurintunnanin
PAIRIRIINAUAINTIURIIWIUNEIL G 1dw Undo (Bonriivasaramasuasiiinni
ANIMUITDIAIN I IMBILAINTELE (Skin Depth) ﬁmmﬁgaqmﬁ'lfmﬂmﬁ v

a

0 ) o o .~ o .
MR EJ!'CIJV LRUITNNIE LLavl'r‘\I 'N'\'ln Atz asiinauaIszm laan

mW

3

Rac ’ mes

de cm
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= . ~ . = A 1 J b =
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y .
nauey J=3-5 3
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. & 4000
I A, = = 0.11x10°

W.S5= <
d 2:0.6-0.25-40k-3x10”

2. \8anoiie anemzlariaauazvuiavaunuuivan lasfansuwiauaaunuly
A,xnn 0.11x10° landanunwwaslse piie EEB0x76x20 1iiae97n s A,

, d a .
N 0.11x10%maden

A, =2-AxA,
A, =2-400x1100 =0.8x10°

EEB0X76X20
’F . - Parameter
! oI Ct mmr! 044878
_— LYY Gare contant Coc 102 md_0.1106
g[ & & Ellective magneticpathlength — {»  mm 182
[:::l g' 3; g Effactive cross-sectional area Ae mm’ 408
| . 57 t Eflective cors volume Ve mm 73910
NS PR L Lt Cross-sectional centet leg area A mm? 400
21504 38.0:05 | 200:05, Miimum cross-sectionalarea — Amin:  mm?__400LC?
| 76000 T Winding cross-sectional area Ax  mm 1100
Welght{approx.) ] a2
* Tha symbol follaved A min. valee thovs mnimum cross-sectional area part
Ciscenter poke pan, L & cuter pole part, B is the back part.
Pan No. AL-value* (RHHR) Calculated output power{kW) florward converter mode)
PE22 EEBOX76X20 4590+25% 1.4{100kH2)
PC40 EEBOXTEX20 5720425% 1.5(100kHz)

* Al-alue; T=23°C, f=1kHz, Hm=0.4A/m
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8
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, - 200x12.5x10°
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L‘]2 e
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kB _-J
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= ]

bt € . = 14 ' A’ ar -~
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a . . o I -
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A
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[ -6 2 6
A 4, =5 =02X0 20 _ 550
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2. RanThe ANHMATIEIIRATIUIATDILNKLALAAN 1o AanTue VIR
A, a0 0.55x10° Tagidanunwwaslse 1ia EE80x76x20 1Haden Uan A, nnnh

=

0.55x10° Gefien
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A, =2-400x1100 = 0.8x10°
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4, FWIMITHIADDIVARINA I (A4,) 11D

A = ]2,rm5 - 20

v — =67 mm’
J 3

5. iRanyuIavasaaanaduadld 4, Inaind 6.7 Wuda 14 mm® @anwwad

PAAID LAPITHBIMAINMUNWITDIRINININBIUAINITUF (Skin depth) HOW INANMT

3
5= |22 :\/ 22007 _ 6503 mm
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TR anIalvasuaaIan o umINLENNIIAIAINARIVDIR RN N AILAIN LA

fi2.15
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e & i v e ) s
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o hod A 7 a
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A [ = ar d'
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Vour =26, V(NJ) " (34)

max ' in N

4

v
o

S

Lﬂg

doluitharinuald 5 = Duty Cycle = 0.46
V, =50 Vde, N, =40 38U, N, = 2000 78U

v =0.92x50x (2220 _ 2 3000
40
Punasuasunuanninaumsd 4.1 A, =W-S= Pou
2 : k ' Bmax ! f : J
I
P, =230 Watt, k=03-06, B, =025 f=40kHz, J=3-5 A :
mm

W.S= 230 :
d 2:0.6-0.25-40k -3x10°

= 6,388.89
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4.1 uanadavjdagain

2008,03-09 09:18:12 ¢ yiox Normat
D 2914 100MS/3s  19usdlie
B ! : U<& Mainz 10k 3> ! : : : CH1 100@:1
: : 1 : : : : . 0. 1060kU div
A hﬂ—u—-’- : bﬁﬂ—-n\l : hﬁm—,—... | r—— nC Futll
B AEERREAT RN R SELIFEAETH S B - CHZ 100871
: : : : : : : : 50.9 A-div
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Intemational
Rectifier

PD-9.512B

IRFP460

HEXFET® Power MOSFET

= Dynamic dv/dt Rating

* Repetitive Avalanche Rated

® |solated Central Mounting Hole
® Fast Switching

® Ease of Paralleling

® Simple Drive Requirements

Description

Third Generation HEXFETs from intemational Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low

° Vpss = 500V
RDS(OT‘I) = 027Q
s lD = 20A

on-resistance and cost-effectiveness.

The TO-247 package is preferred for commerciaHindustial applications
where higher power levels preclude the use of TQ-220 devices. The TQ-247
is similar but superior to the earlier TO-218 package because of its isolated
mounting hole. It also provides greater creepage distance between pins to

meet the requirements of most safety specifications,

Absoclute Maximum Ratings

TO-247AC

Parameter Max. Units
lo @ Tc=25°C Continuous Drain Current, Vgs @ 10V 20
lp @ T¢ = 100°C | Continuous Drain Current, Vgs @ 10V 13 A
lowm Puised Drain Current © 80
Pp @ Tc=25°C | Power Dissipation 280 w
Linear Derating Factor 2.2 W/rC
Vas Gale-to-Source Voltage 120 A"
Eas Single Pulse Avalanche Energy @ 960 mJ
lan Avalanche Cumrent @ 20 A
Ean Repetilive Avalanche Energy © 28 mJ
dv/dt Peak Dicde Recovery dv/dl @ 3.5 Vins
Ty Operating Junction and -5510 +150
Tsra Storage Temperature Range °C
Soldering Temperalure, for 10 seconds 300 (1.6mm from case)
Mounting Torque, 6-32 or M3 screw 10 Ibfein (1.1 Nem}
Thermal Resistance
Parameter Min. Typ. Max. Units
Resc Junction-to-Case — — 0.45
Recs Case-t0-Sink, Flat, Greased Surface — 0.24 — *CIW
Reaa Junction-to-Ambient — - 40

1025
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|IRFP460 IOR
Electrical Characteristics @ Ty = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Test Conditions
Vrnss Drain-to-Source Breakdown Voltage 500 | — -— V[ Vgs=0V, lo= 250pA
AViarioss/AT,| Breakdown Voitage Temp. Coefficient — | 0.63 | — | Vv/~C | Reference to 25°C, lp= 1mA
Rpsion) Static Drain-to-Source On-Resistance — — 1027 ]| Q |Vgs=10V, p=12A @
) Gate Thrashold Voltage 2.0 — 4.0 V| Vos=Vas, o= 250pA
s Forward Transconductance 13 — - S | Vos=50V, lp=12A @
loss Drain-to-Source Leakage Gurrent = — 22:0 nA xz:i:‘\:: zzz;g: Crr—
foss Gate-to-Source Forward Leakage — —pi} Vgs=20V
Gate-to-Source Reverse Leakage — — | -100 Vgs=-20V
Qy Total Gate Charge —-— — [ 210 Ip=20A
| Qs Gate-io-Source Charge — = 1 29 | nG | Vpg=400v
Qoq Gate-to-Drain ("Miller") Charge — — | 110 Vge=10V See Fig. 6 and 13 ®
afon  Tum-On Delay Time — 18 — Voo=250V
i Rise Time — 59 — ne lo=20A
3ot Tum-Off Delay Time — 110 — Ra=4.30
] Fall Time — 58 — Rp=1302 See Figure 10 @
Lp Internal Drain Inductance — 5.0 — 2‘,’;‘::?5‘2'2?,? ')
nH [ from package oﬂ
Ls Internal Source Inductance — |13} — and center of
die contact 5
: Ciss Input Capacitance — 4200 | - Vas=0V
Cass Output Capacitance — 870 - pF | Vps= 25V
Ciss Reverse Transter Capacitance — 350 - f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Conditions.
ls Continuous Source Current _ - 20 MOSFET symbo! P
{Body Diode) A showing the
Ism Pulsed Source Cuirent . _ 80 integrat reverse °@
{Body Dipds) © p-n junction diode. is
Vsp Diode Forward Voltage — — 1.8 V | Ty=25°C, Is=20A, Ves=0V @
to Reverse Recovery Time — 570 { 860 ns | Ty=25°C, IrF=20A
Cr Reverse Recovery Charge — | 57 | 86 | uC |divdi=100A/us @
ton Forward Tum-On Time Intrinsic Wwn-an time is neglegible {tutn-on is dorminaled by Ls+Lp)
Notes:

@ Repetitive rating; pulse width ¥miied by
max. junction temperature (See Figure 11)

@ Vop=50V, starting T,=25°C, L=4.3mH
RAG=2882, 1as=20A (See Figure 12)

@ )15p=20A, difdts160A/us, VDDSV(BR)DSS,

T8150°C

@ Puise width < 300 us; duly cycle <2%.

1026

85



[RFP460

i, Drain Current (Amps)

Ig. Drain Current {Amps)
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Ip, Drain Current {Amps)
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Fig 12a. Unclamped Inductive Test Circuit 3
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Fig 12b. Unclamped Inductive Waveforms Vs. Drain Curremt
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Fig 13a. Basic Gate Charge Waveform Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dit Test Circuit — See page 1505
Appendix B: Package Outline Mechanical Drawing — See page 1511

Appendix C: Part Marking Information ~ See page 1517 Intermational
Rectifier
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RATINGS AND CHARACTERISTIC CURVES (GBPCADD0S 1y

FIG.1- MAXIMUM FORWARD CURRENT
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BYV255V

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

FEATURES

SUITED FOR SMPS

VERY LOW FORWARD LOSSES
NEGLIGIBLE SWITCHING LOSSES

HIGH SURGE CURRENT CAPABILITY
HIGH AVALANCHE ENERGY CAPABILITY

INSULATED :
Insulating voltage = 2500 Vrms
Capacitance = 55 pF

DESCRIPTION

Dual rectifier suited for switchmode power supply
and high frequency D?Mto BC converters.
Packaged in ISOTOP '™ this device is intended for

= A2
EE
X1 A

use in low voltage, high frequency inverters, free ‘SOTQP
wheeling and polarity protection applications. (Plastic)
ABSCLUTE MAXIMUM RATINGS
Symbol Pararneter Value Unit
IFRms) | RMS forward current Per diode 150 A
IFian) Average forward current §=0.5 Tc=110°C |Per diode 100 A
lesm Surge non repetitive forward current tp=10ms  |Per diode 1600 A
sinusoidal
Tstg Storage and junction temperature range -40to+ | °C
T 150 °C
- 40 to + 150
Symbol Parameter Value Unit
VRRM Repetitive peak reverse voltage 200 v

ISOTQP is a trademark of STMicroelectronics.

May 2000 - Ed - 2E

15
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THERMAL RESISTANCE

Symbol Parameter Value Unit
Rih (¢} | Junction to case Per diode 0.4 CW
Total 025
Rth (¢} Coupling 0.1 “Ciw
When the diodes 1 and 2 are used simuitaneously .
Tj-Te (diode 1) = P{diode 1) x Rth(j-c){Per dicde) + P(diode 2) x Rth{c)
ELECTRICAL CHARACTERISTICS {Per diode}
STATIC CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
r* Tj=25"C VR = VRRM 100 HA
Tj = 100°C 10| mA
Ve~ | T3=126°C = 100 A 085 | v
Ti=125°C IF =200 A 100
Tj=25°C IF = 200 A 115
Pulse test: *tp= 5 ms. duty cycie < 2%
"t tp = 380 ps, duty cycle <2 %
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
ter Tj=25°C Ir=0.5A Irr = 0.25A 55 ns
lr=1A
IF=1A dlg/dt = -50A/us B8O
VR = 30V
Hr T;=20C If = 1A tr=5ns 10 ns
Ver= 1.1 x VF
Vep Tj=25°C IF=1A fir=5ns 15 '
TURN-OFF SWITCHING CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
IRM Tj=100°C Ir = 100A dIF/dt = -200A/s i6 A
Lp & 0.05pH
Vee © 0.6 Vrrm dip/dt = -400A/ps 24
25 £7I
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Fig.1 : Average forward power dissipation versus
average forward current
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Fig.3 : Forward vollage drop versus forward
current (Maximum vajues}.
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Fig.5 : Non repelitive surge peak forward current
versus overload duration
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Fig.4 : Relatve variation of thermal impedance
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Fig.7 : Junction capacitance versus reverse
voliage applied (Typical values)

Fig.8 : Recovery charges versus dig/dt.
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PACKAGE MECHANICAL DATA
ISOTOP

DIMENSIONS
REF. Millimeters inches

Min. Max. Min. Max.
A 1180 | 1220 | 0465 | 0480
A1 890 | 910 | 0350 | 0358
B 7.8 820 | 0307 | 0,323
c 075 | 085 | 0030 [ 0.033
Cc? 195 | 205 | 0077 | 0.081
5 3780 | 3820 | 1488 } 1504
D1 | 3150 | 3170 | 1240 | 1.248
£ 2515 | 2650 | 0.990 | 1.004
E1_| 2385 | 2415 | 0939 | 0951

E2 24 80 typ. 0.976 typ.

G 1490 | 1510 | 0587 | 0.594
Gi 1260 | 1280 | 0.496 | 0.504
G2 350 | 430 | 0138 [ 0169
T F 410 | 430 | 0161 | 0169

£1 460 | 500 | 0181 | 0197

P 400 | 430 | 0157 | 069
P1 400 | 440 | 0.157 | 0.173
S 304G | 3030 § 1185 | 1.193

« Marking : Type number
+ Cooling method : C

» Weight: 27 g

. Epoxy meets UL94, VO

Information fumished is believed to be accurate and reliable However. STMicroeléctronics assumes na responsibility for the consegquences of
use of such information nor for any infringement of patents of other nghts of Ihird panties which may result from its use. Nolicense is granted by
implication or olherwise under any patent or patent righs of S'TMlcraeledromcs Speuﬁz:ahuns mentioned in this publication are subject 1o
change without nolice. This publication sup ersedes and repi all info y supphed.

ST\Microelectronics producs are nol authorized for use as crtical components m Me suppon devices or systems without express written ap-
proval of STMicroeledranics.

The ST logo is a registered trademark of STMicroeiectronics
© 2000 STMicroelectronics - Printed i Italy - A rights reserved

STMicroelectronics GROUP OF COMPANIES
Australia - Brazil - China - Finland - France - Germany - Hong Kong - India - ltaly - Japah - Malaysia
Mafta - Moroeco - Singapore - Spain - Sweden - Switzerland - United Kingdom - U.S.A,

http:ilwww.st.com
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