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ABSTRACT

The project focuses on a study, practice, research and development of a plasma
cutting machine. This principle of this project is based on a high frequency switching
power supply. The high frequency switching power supply is very important technology
in power slectronics that is useful for this project. The plasma cutting machine consists
of two essential parts that are the dc switching power supply and the high-voliage high-
frequency switching power supply. The dc switching power supply is developed from
the zero-voltage-switching phase-shift full-bridge dec-dc converter, and the high-voltage
high-frequency swilching 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-puli converter circuit, a flyback 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 200-100V, 10-20A that is main arc. The principle of high-voltage high-
frequency swilching power supply is the 50V dc voltage converting to the ac pulse
voltage and stepping up fo high voltage by flyback transformer at 2-6kV, which is
starling arc. The objective of this project is to decrease cost, size, and weight. In

addition, it also increases elecirical power efficiency and development to the business.
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Voltage — Current regimes of low pressure DC electrical

discharges.

(1) Park discharges
a) Background ionization
b) The saturation regime
c) The Townsend regime
d) Corona discharges
a) Electrical hreakdown
(2) Glow Discharges
a) The normal glow discharge
b) The abnormal glow discharge
(3) Arc discharges
a) The glow — to — arc transition
b) Non-thermal arcs

c) Thermal arcs
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3.3.4 ;vanu3adeaninadinad (Half-bridge Converter)
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3.3.5 dau3ndinouirasinad (Full-bridge Converter)
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P, = (%BHVC). f (3.16)
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E.=N,— 3.20
s =N (3.20)
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lagh 2 wsl hdgyidsdfiasnnnaualnam
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aauinasggEsluuny (P) aemléan

FTRE T

P.=P,+P, (3.22)

3.6.3 msidanigalanauad
3.6.3.1 ANHMUSUATIRIANIATFTINIBIIEHAIANDINGY
Tmuﬁﬂﬂué"m‘r‘umaﬂmuqugnn'ﬁﬂaanmﬁmmﬂuazgﬂmmw g AW
NaITIU LW AWG (American Wire Gauge), SWG (Standard Wire Gauge) Loz
BWG (Birmingham Wire Gauge) "ﬁalwia:u'lmgﬂuq:ﬁl.ua'f@m‘] daudazivates
uanmmmauﬁumguﬁnsmLLn:ﬁuﬁnﬁ'ﬂﬁ'mamﬁummd’auﬂmmﬂaﬁ 3.2

A v
ATTWN 3.2 ATIURAIVUIAVEIURURTIAN DI

Wire Gauge Table
AW.G. in the table stands for American Wire Gauge (or Brown & Sharpe Wire Gauge).
S.W.G. stands for British Standard Wire Gauge. B.W.G. stands for Birmingham Wire Gauge.
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wa | ] B | oo o, | B.%.3. | =m e
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- 24 24 0.559|0.2452 - 34 - 0,238 CLoXIES
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- =7 - L) BT 32 - - 0.202 0.03203
- - 21 0.406[0.1297 - E13 - ) TLNTeIT
ZE - - NI P KE; - - 0.180 0.02540
- 24 - 0.376[0.1110 - - 24 LT AL ¥ 51
= - - EEN R - a7 - 0.173 7.02343
- - 28 0.356|0.09932 34 - - 0,18 S |
- 23 - ERETH SPOEE - I8 - 0.152 0.01824
- - 25 0.33030.08563 E - - 9.142 cLrLEET
o E - - KIS - I - 39 - 0.132 0.01370
- 30 - 0.315]0.07791 EE - 25 0.127 LOLIER
- - 3% JL.RIELLSTRET - 40 - 0.122 0.01167
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o J ) L
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Rse = Rdc -F (324)
Re 14 F (3.25)
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o ot - g}
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7 (3.29)

WoRwsansumsf 3.20 asiuldndrilvdriadvasmusnihmauns
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uszrinmnuiaawanlululninenlnsised PICI6F628 AfAuNNIw
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3.10.4 aman@Enamaiianas PIC16F62X

BRmIuuuy RISC (Reduce Instruction-Set Computer) Henaaldauiing 35
fd ANl FgIm RN Gaudlaseia 20 wnnudsn (89§9)

R AMVIILUTUNIN 1 Aladng § MU PIC16F627 ua: 2 Aladas smsy
PIC16F628

wihpanuiusutays 224 lud

wihaeuiiaysddwtay 128 lud

aauanasundiiiinduiaasiUala 10 unsa

figu@n 8 sze

fhaasiwnaioewiioe (POR), imnaiodlnuat (PWRT) uazaasdalaina’
aaiaadlnwet (OsT)

fhaataaninwa’ WDT) fisssesadaisiaailuda vnlvdarnumindedaluns
anugs

1.5ani']aoﬁ’uﬁaﬂﬂvmumhum']uﬁﬂﬂmnmua:v\mummﬁﬁaga uazifan
seauniflosinle

Banldwermuiiefganmu®inm e 6 Invandn
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a. Twue EC MdRyonmwAnisInnieuan
b. Inus ER lFdemumunieuen
c. Twua INTRC 1929971 RC molwlulasaoulnsaafll 2 anuildidan
d. Inua LP 1da3annawsarud mmﬁgaqm'lﬂﬁu 200 Aladin
o. Tnua xT 1¥n3anen awlisoud 100 Alaidn goga laiiiu 4 innzidin
f. lnua HS Tiﬂ?aﬂaammﬁga Faga litfin 20 Lunnsdin (ﬁaa‘liﬁ'ujuﬁ
1a95uaMaf 20 wnnudmean)
mansoldiuniulunesld
nizuFdaiuazmafauaina’a 25 Naduaui
sursnlUsunsulasldusedn 5 Tad 16
Widns +3 A9 +5.5 Taadh
waiand 15 a geam 16 e Wariemlulnue INTRC uasrimualit MCLR
Hluwaiaduna
Tnwas 3 a7 (lnwado, 1, 2)
{iluas CCP (Capture/Compare/PWM) 1 1@
flugsfSouifisuuseduezuinen 2 1m
flugasfrausaduseg
ﬁTuqaﬁamiﬂagﬂagnm USART
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21. SlugaaredunzauunaulniRpmiausaenaaiiindy (Brown-out Detection)
Waaisdyanadiradfgriaiont umaeeiioa (Brown-out reset :BOR)
22. mytEwaInu Wi lunsdlidulvee

Lo e

23. waunin 2 Taduant] fi +5 17ad wasduuImwIwNN 4 wnnztdsm 15 lulay
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- [} L= Ot F-- | dl ;
24. waunin 1 lulatuaut Wwlvasdniawdinuniasuauauroi Wiz

3.11 WIAUNAAN (Torch)
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(M) | (0 | (4 i yay
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(IWnszuaadu 50 Hz, Muan 20 Dafiuf)
~ 10 UafIwn
MIBUAT C NHDIN1IAD = 13.5x0.01 / 31
= 4,355 lulatvhia
o n = o A o I a & £ d v =
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4. et dmeaniinda 4000 Taa
5. nyzualiindusaniiine 40 wawny]
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muBanviasmuatuaunuuitmaniismimuim 2 3%
1. Area Product Ap Approach
2. Core Geometry Kg Approaach
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1. §AIWILNNAT Area Product "I‘m.ﬂun'nmﬁ'maﬂmizwiwaﬁuﬁwﬁﬂﬁﬂvaattnu

o v &4 . v v P
Lan (S) NUAKYIU2ITDINUINTD (W) AIRUNIN 4.1

P
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F #a ennuilumldm
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ad I Ay N A i ' o g
Wifunsaanuuilfgungluin (7, ) feglugtvasanamuusinnizualumoanih
A
naway J=3-5 ;
Hm
o 4000
NI A, = = 0.11x10°

=W .5= -
i 2:0.6:0.25-40k-3x107

2. (d@anuiia anwaelaRaUAz YR WARIALRAN laDRanYW IR TDILNWIY
) ) :J ]
A,amni 0.11x107 lasfanunwinedlsd 7lia EEB0x76x20 (Rasann fid A,

] d - g
wnn 0111078 atian

A, =2-4.x4,
A4, =2-400x1100=0.8x10°

EEB0X76X20
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I ;§I §0 Cors comtan Co 1R Tomr? 041
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Walghliagprox.) EE
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= 310 =194 =2038YU

2-0.25-(20x40)-107° - 40k

Ny=— 2 (4.3)

_ 100
2:0.25-(20x40)-10°° - 40k

= 6.25 =7 38U
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NMA,, =N,A, {4.4)
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J 3
I
A, = Midos :_]Ez_ 2o =—7—- ~@=4.6 mm’
N, , /S 20 3

5. [RANBUAVEIUANIANAIUAIR 4, Twnindn 13.3 uas 4.6 Nufa 14 use 5
audaY
6. LRDNILATINAIN [ABAZADIMIAINIINNUIVAIAIGIINAIUAINTEULS

(Skin depth) Tiau 9NN 3.26

8
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Imal PD-9.512B
[zor] Rectifier IRFP460

HEXFET® Power MOSFET

® Dynamic dv/dt Rating

* Repelitive Avalanche Rated 0 _

® |solated Central Mounting Hole Vpss = 500V

® Fast Switching

* Ease of Paralleling e Rpson) = 0.2702
* Simple Drive Requirements

Description
Third Generation HEXFETs from Inmernational Rectifier provide the dasigner
with the bast combination of fast switching, nuggedized device dasign, low
on-resistance and cost-eflactiveness.

The TO-247 package is preferred for commercaHndustial applications
where higher power levels preclude the use of TO-220 devices. The TO-247
is similar but superior lo the eadier TO-218 package because of its isolated
mourting hole, It also provides greater creepage distance batween pins 1o
mest the requiremants of most salety specifications.

TO-24TAC
Absolute Maximum Ratings
Parameter Max. Units
@ Te=25"C Coritinuous Drain Current, Ves @ 10V 20
@ Te=100°C | Conlimuous Drain Current, Vas @ 10V 13 A
Iow Puised Draln Current @ B0
Pp @ Te=25°C | Power Dissipation 280 w
Lineat Derating Facior 22 WrG
Vas Gate-to-Source Voltage 120 v
Ers Single Puise Avalanche Enargy @ 960 mJ
last Avalanche Current @ 20 A
EaR Repatliive Avalanche Energy © 28 mJ
dv/dt Peak Diode Recovery dvidt @ A5 Vs
T. Operaling Junction and 5510 +150
Tsra Storage Temperature Range °C
Soldering Temperatum, far 10 secorxis 300 (1.6rrun from case)
Mounting Torqus, 6-32 or M3 screw 10 hin (1.1 Nem) J
Thermat Resistance
Parameter Min. Typ- Max, Units
Rax Junction-to-Case — — 045
Racs Gase-to-Sink, Flat, Greased Surface — 0.24 — W
Ru Junclion-to-Amblent = — 40

1025



IRFP460

Electrical Characteristics @ TJ = 25°C (uniess otherwise specified)

Parameter Min. | Typ. | Max | Units Test Condiions !
Vomoss | Drain-to-Source Breakdown Voltage | 500 | — | — | V| Ves=0V, lo= 2500A |
AVpapss/AT .| Broakdown Voliage Temp. Coefficient — | 083 | — | V/C |Relerence to 25°C, ls= 1mA
Rosion Static Drainlo-Source On-Resistance — — [ 027} 0 |Vese=1OV, Ip=12A ®
Vasm Gate Threshold Voltage 20 — 4.0 V | Vps=Vas, o= 25004
A : Forward Transconduciance 13 — — S | Vpg=50V, p=12A @
loss Drain-to-Source Leakage Cumment = :550 A :Lﬁscoovw :ﬁ T
loss Gate-to-Source Forward Leakage — | — | 100 nA Vas=20V
Gata-to-Source Reverse Leakage —— — | -100 Veg=-20V
0y Total Gale Charge — | — 210 lo=20A
Oga Gate-to-Source Chasge — | — | 28 | nC |Vps=400V
Qoa Gate-to-Drain ("Miller”) Charge — — | 110 Vas=10V See Fig. 6 and 13 @
faont Tum-On Delay Time — |l 1| | - Vop=250V
1 Riser Time — | &9 -— ne lo=20A
Lacoln Tum-Off Delay Time — | 10| — Rg=4.30
% Fall Time — 58 — Ho=1302 See Figure 10®
Lo Intema| Drain Inductance — |50} — gy
nH | lrom padmgfa
Ls Interal Source Inductanca — |3 - and corter © '
: Cise Input Capacitance — 4p00! — Vas=0V
 Coas Cutput Capacitance ~~ 870 | — | PF |Vpgm25V
Crs Ravarse Transfer Capacitance - 350 | — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics :
Parameter Min. | Typ. | Max, | Unita Test Conditions
Is Continuous Saurce Ciiment _ _ 20 MOSFET symbol o
{Body Diode) A |showingthe
Tsm Pulset Source Current _ - 80 integral reversa % ;
(Body Digds) @ 0 Junclion diods. is
Vso Diode Forward Voltage — — 1.8 V [ T25°C, lg=20A, Vo=V @
tr Reverse Recovery Time — | &0 | 860 | ns |T,=25°C, |=20A
Qi Revorse Recovery Charpe ~— | &7 | B8 | uC 1di/d=100Aks @
Lon Farward Tum-On Time Intrinsic fum-on time is neglagiis (hum-on is dominaled by Lg+Lo)
Nates:

(0 Repelitiva raling; pulse widkh Fmited by
max. junclioh termperature (See Figure 11)

@ Vop=50V, starting T=25°C, L=4.3mH
Ro=25Q, 1a5=20A (Sea Figur 12)

@ Isp<20A, didis160AMps, VopsVer)Dss,

Tus150°C

@ Pulse width £ 300 ua; duly cytle <2%.




93

IRFP460

I, Drain Current {Amps)

Ip. Drain Current (Amps)

3
A : Wi
£ T e
10! 4 £ —
8 » ]
~ 4
l'/___ anemer 4 5 ] s i P4
s/
20us PULSE WIOW ( 20us PULSE WIDTH
" Tc = a8% : . } l To =+ 1200
' 10 10! 100 101
Vs, Drain-to-Source Voltage (volis) Vs, Drain-lo-Sourca Voltage (volts)
Fig 1. Typical Output Characteristics, Fig 2. Typical Output Characteristics,
Tc=25°C Te=150°C
g 35 P
4 =i g
[+
L 35000 74 g 25 v
4
wt - gg 2.0
Fars 8B 7
i 1.5
o 22 D
| 10 W
/ S
2 L~
/ . 5 [ ]
¥ = 50V b3 —
MDE } 283-.-. PUSE WIDTH EB ot vsg = 1DV
4 8 ] 10 TED M0 20 0 20 A0 &) B0 100 120 140 160
Vs, Gate-lo-Source Voltage (volts) T, Junction Temperature (°C})
Fig 3. Typical Transfer Characleristics Fig 4. Normalized On-Resistance

Vs. Temperature
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Capacitance (pF)

Isn, Reverse Drain Current (Amps)

10000 Vs = OV, f - e
Cigs = Cgs + Cgy Cps SHORTRD
Erss = Cad e
000 oss = Cas * Loy
™~
\\
N,
bt \ lsb“.\
[
N T
N -
\ - c‘lm
P
2000 e HH
T N
-—1
1w 1!
Vos, Drain-to-Source Voltage (volis)
Fig 5. Typical Capacitance Vs.
Drain-to-Sourca Voltage
102
AX
7

1509C /1

W

0.6 0.A 1.0 1.2 1.4 16 1.4 2.4

Vsp, Source-io-Drain Voltage (volis)

Fig 7. Typical Source-Drain Diode
Forward Voltage

g - 2on ]
— o Ve = 400¥ T
2 Voo = 20V ]
4 % Voo = 100
ks "]
o
> 12
“g) ¥
B8
g
;
- i
L
S .
@ / :
o ]
= TEET TIrT
SEE FIBURE 13 .
g e 20 120 6 200
Qq, Total Gate Charge (nC)
Fig 8. Typical Gate Charga Vs.
Gate-to-Source Voltage
3 e = 1
Ty ¥ —
F—F qocnamion 1w vRIS kREe LTwitin ]
s B Sogroe ey
BN R g
v, ki H ¥
g e
E 1
< W 2 = =
-t - L
S A e
= i AN N
3 ., i N N
- I : ¥ b, , “
& '/ 1\ hoo_al
B o + 4
s "B S aaNE
o s ? B —
- H \\
Te=257¢ !
2t J~emaec I LY
[sIn6LE PuLsE ' . L™
e s 1 2 EE F 5ot

Vps, Drain-to-Source Voliage (volts)
Fig 8. Maximum Safe Operating Area

1028



95

IRFP460

22"
0.uT.
, 'L‘ Yoo

1

o
Pulss Wikh < 1ps J
\ Dty Factor 0.1% %
N Fig 10a. Swilching Time Test Circuit
A
N ST\ [ [
.. 90%

In, Prain Current {Amps)

A |

AN
I
[ \
| I
e A
50 75 100 123 150 VGS-—-ﬁ II i\__&_\::_
ton) ¥ ool 4

Tc. Case Temperature (°C)

Fig 9. Maximum Drain Curent Vs. Fig 10b. Switching Time Waveforms

Case Temperature

111
T
— T
3 —
® 0.1 s b a1
3 H ;|
§_ - . hi 4
-] - ”
R a0 g Rl
E u--:';d"r SINGLE PULSE
B W0 prae (THERMAL PESPONSE) = T
£ m LT
mds I
NOTES
1. TUTY FACTOR. D=-t1/t2
o 2. PEM Tyofpy X Zrpge *+ Te
i0 J
10° 10 10? w2 0.1 i 10

11, Rectangular Pulse Duration (seconds}
Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case

1029



[RFP460

Vay i 1o obtain Vos >—
2400
ip
+ e -4TOP B.9A
T7.VoD ?‘ 2000 WTTON al'::
= Ve
B 1o
1 i \\ AN -
]
Fig 12a. Unciamped Inductive Test Circuit ;‘; !
V(BR)DSS !é B0 \ \ \ \
—t @ b < ;
Al o geHRN
/ / S s
Vos / | o L .
/ 4 5 50 %5 1w 125 150
/ \\ Starting T, Junction Temperature{°C)
s — — — _—— Flg 12c. Maximum Avalanche Energy
Fig 12b. Unclamped Inductive Wavelorms Vs. Drain Current
N
]
)
]
i
10‘1'--—-————06————)‘ B :V
Qas Qap 901”- S
Va
Chearge — o ¥ o
Curren] Saoping Reslnons
Fig 13a. Basic Gata Charge Waveform Fig 13b. Gate Charge Test Circuit

Appendix A: Figura 14, Peak Diode Ascovery dv/dl Test Circuit — Sea page 1505
Appendix B: Packaga Outline Mechanical Drawing — See page 1511

Appendix C: Part Marking Information — See page 1517 lntemﬁ oml
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TSC GBPC 40, 50 SERIES

High Cumrent 40, 50 AMPS. Single Phase (lass Passvated Bridge Redifiers

Voltage Range
50t 1000 Voks
Curent
40, 50,0 Amperec

GBPCA4D GBPCAO-M

Featwes

¢ UL Recognized File # E-96005

+  The plastic materal used cames
Underwriters Laboratory Fammability
Recognition 94v-0

¢ Iintegrally moided heatsink provide very low

thermal resistance for maximurn heat

dissipation

Unisersal 4-way lerminals; snap-on, wrap-

around, solder or P.C. board mounting

Surge overioad ratings 400 smperes

Termminals solderable per MIL-STD-202,

Method 208

Typical In less than 0.2 uA

High temperatre soldering guaranteed:

260°CY 10 seconds / 3757, (8.5mn) lead

lengtivs

“ :;l:tad ge bom case tolead over 2500 Dimensions in inches and (milimeters)

S Lo

Maximum Ratings and Electrical Characteristics
Rating at 25°C ambient temperature unless otherwise specified.
Single phase, hatfwave, 60 Hz, resistive ar inductive load.

For capecitive load, derste currsnt by 20%

Nusmber 005] 01| 02 | -04 ] 08} 08 | -10 jUnits
Maxmum Recurent Peak Riverse Volzge 60 100 | 200 | 400 ) 600 | 800 100D} V
Mzermarn RMS Voltage 5 70 140 | 280 | 420 } 560 | 700 Vv
Mazamum DC Blockang Volage 50 100 | 200 | 400 | 600 | 800 { 1000 Vv
Maxmum Average Forward
Rectifier Curment GBPCAD 400 A
@Tc= 55°C GEPCSD 500
Peak Forward Surge Cutrent,

Singie Sine-wave Supeimposed  GBPCAD 400 A
on Rated Load (JEDEC method )  GBPCS0 400

Maarum Instantaneous

Forward Voltage Drop Per GBPCAD @204 11 v
[Blerment 1 Specified Curent, GRPCSH) @Ion i

Maarmum OC Reverse Curment 10 uh
3t Rated DC Blodking Vakage Per Flerment

Typcal Thermal Resistance (Mote 1) RAUC 18 "CAN
Operating and Sorage Tenperalre Range 1., Ty -50 to +150 °C

Notes. 1. Thermal Resistance from Junction to Case.
2. SulficM” - Terminal Location Face to Faca.
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RATINGS AND CHARACTERISTIC CURVES (GBPCA0005 1py ) GBPCA010,

GBPC50005 GBPC5010
FIG.1- MAXIMUM FORWARD CURRENT FIiG 2- MAXMUM NON-REPETITIVE FORWARD
DERATING CURVE SURGE CURRENT
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BYV255V

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES

FEATURES

» SUITED FOR SMFS

- VERY LOWFORWARD LOSSES

« NEGLIGIBLE SWATCHING LOSSES

« HIGH SURGE CURRENT CAPABILITY

« HIGH AVALANCHE ENERGY CAPABILITY

« INSULATED:
Insulating voltags = 2500 Vrus
Capacitance = b5 pF

DESCRIPTION

Dual rectifier suited for switthmode power supply

and high frequency D(;')u DC converters.
Packaged in ISOTOP '™ this device ig inisnded for

use in low voltage, high frequency inverters, free |50T9P
wheeling and palarity protection applications. {Plastic}
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
IFrMs | RMS forwand current Per diode 150
IFav) Average forward current 5=05 Tc=110°C. | Per diade 100
lFsm Surge non repelitive forwsard current tp=10ms  |Par dicde 1600
sinusoidal
Tstg Storage and junction temperature ran, -40 o+ °C
Ti age M TP ge 150 o
- 40 t + 150
Symbol Parmmetet Value Unit
VirRM Repebitive peak reverse voltage 200 v

ISOTOP s a trademark of STMicroelectronics.

May 2000 - Ed ; 2E
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BYV255V

THERMAL RESISTANCE

Symbol Parameter Value Unit
Rih{-) | Junction to case Per diode 04 W
Total e
Rih(c) | Coupling ¢ Gw
When the diodes 1 and 2 are used simutanecusly :
Tj-Te (diode 1) = Pidiode 1) x Rthij-c)(Per diode) + P(diode 2) x Rth(c)
ELECTRICAL CHARACTERISTICS (Per diode)
STATIC CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
L Tj=25°C VA= VRRM 100 [ nA
Ti=100°C e
Ve- | T=125°C IF=100 A 085 |V
Tj=125°C e =200 A 100
T,=25°C Ir = 200 A 115
Pulss test© * tp =5 ms, duty cycle <2 %
“*fp =380 us, duty cycle < 2 %
RECOVERY CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
r Ti=2°C F=0.5A ir=0.20A 35 ns
lr=1A
lr=1A dig/dt = -50A/MS 80
VR =30V
tfr T=25°C lp=1A tr=5ns 10 ngs
VER=11xVE
YEp T =2C IF=1A tr=6ns 1.5 v
TURN-OFF SWITCHING CHARACTERISTICS
Symbol Test Conditions Min. | Typ. | Max. | Unit
IRm Tj=100°C IF = 100A dIFidt = -200A/pe 16 A
bﬂf’{;’ mm dliEfdt = -400AMs 24
25 &1
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Fig.t : Average forward power dissipation versus
average farwatd current

Fi.2 : Peak current versus form factor
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Fig.3 : Forward voltage drop versus forward
current {maximum values).
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versus overioad duration.
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Fig.4 : Relative vanation of thermal impedance
junction to case versus pulse duration
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BYV255V

Fig.7 : Jurction capacitance wersus reverse
voliage applied (Typical values)
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Fig.0 : Peak reverse current versus diFfdt

Fig.8 : Recovery charges versus dir/dt.
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Fig.10 : Dyramic parameters versus junction
temparature.
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BYV255V
PACKAGE MECHANICAL DATA
ISOTOP
DIMENSIONS
REF. Millimeters Inches
Min. Max. Min. Max.
[ A A 11.80 | 1220 [ 0.465 | 0.480
YR =T [ AT | 860 | 810 | 0.350 | 0.358
[ » A B 7.8 8.20 | 0307 [ 0.323
[ c a75 085 0.030 | 0.033
jow] 1.95 205 | 0077 | 0.081
T I 9] 37.80 { 3820 | 1488 | 1.504
nlel 4 (i w | o[ D11 31.50 | 31.70 [ 1240 | 1.248
(7 - E 2515 | 2650 | 0890 | 1.004
& RN e ' E1_| 2385 | 2415 | 0.939 | 0.05%
L_| L] L E2 2480typ 0.976 typ.
) th . [€] 1490 | 1510 1 0587 | 0.594
G1 1260 | 1280 | 0496 | 0.504
. G2 | 350 | 430 | 04138 | 0.169
F 410 430 | 0161 | 0.169
F1 4.60 500 [ 0181 { 0197
P 4 430 t 0157 | 0.69
P1 4.00 4.40 } 0157 | 0173
S 3010 | 3030 | 1185 { 1.192
+ Marking : Type number
» Cooling method : C
» Weight . 27 g
v Epoxy meets ULO4, VO
Infarmation lumiched is baliawad to b ate and el , STiicroak SESUMES NCT bifity for the
mummmmhmynthmndpm«wmumPnuMmqmumum Noficensa is granted by
impicelion or athermse mdcmypuuﬂmpdlﬂ ﬂnmdm‘ L "3 mentioned in this publication are subjed o
change without netics. This llhhtmhm prntaudy cuppliad.

ot products are not authorized I'cl'ma:ulimi components in [le suppart devices of systams without exprece wittian ap-

SThtkeroalectroni
proval of STM rosl ectroics.
The ST logo I8 & registered trademark of STMicroelectranks
© 2000 STMicroslectronics - Printed in Ialy - Al rights reserved.
STMicroelectronics GROUP OF COMPANIES

Australia - Brazil - China - Finland - France - Germany - Hong Komg - India - ltaly - Japan - Malaysia
Malta - Morocca - Singapone - Spain - Sweden - Switzerland - United Kingdem - U.S.A.

hitp:iMww_st.com
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EE Series

EE CORE
CORE SHAPES AND DIMENSIONS/.CHARACTERISTKCS

— ]

*

a8

EE CORE BOEBBIM

A
By

| ] <

Buobban s oplional parky

PRODUCT IDENTIFICATION
PE22 E.E. 920 250« 20
) 2 (3 (4 (5

(1) Matanad name
{2) Srape

{3) Dimenson A
{4} Dmenwon 2B
16) Drmensson C

A Dmensiona (mm)

Fast No. 25 A 0 T o 3 o T i CC ]
FEXT EETOR017 18 =30
ot CeronBi o1 i 700:15 910:10 195:05 196:05 #43Smn 710200 10005 0 153 1088
PE22 EEQDx78x 20 4900
e a0 s B00e1 5 780210 200:05 20005 5S4 Gmn 550:08 100:06 OSmax 200 10
PEXZ EE00x5Exib 460 -
o oo oe1e ot 900:20 564210 16505 260:10 GIIMN N4:10 12ROS Omec 200 68
PEZZ ER220N260m209  —
P e oamona 320050 2600210 200410 1000224 2170mn. 150.0230 500:10 O &0 7950
PEST EETONIO&AIN 630
e oo 700e1S 108010 31 605 222205 4B9mn. B56:10 111505 20mmc 120 1096
=1 onmmng condnon. T=23°C, i=1idiz, He=04Am
1 EETwAS020-Z 5 & bonded produet.
Coeg lndor —
Part o Wagh
Cimm e 10 B e T o) oo (al
FER EETO<B1=10
sririiartioht 052779 012669 08 204 70800 24
FETZ CEO%TE=70
011058 73910 >
PCAD EEBOIEx2D 07 Hes il 18 e
FE? EEBOZ56<18 )
g 0.43583 oopwn 11 41 | w0 206
PEZ2 EE320x 260%20
1]

o EEot iy 00854 001443 2000 57 1154160 a0
FE22 EE70=10GSIN
POAD EEMM 10BN 0ol Q04805 0 222 162900 815
EE CORE BOBBIN

Dwransions (mrn) T Crons gectionsl  Avetage mindng Wagh
Part No. B ' & z windng area lengat o) Malend

ha e ! Aoy ()
BE®E SRS GT0DE 1505  787.05 ATE+i5 SIS E 747 60 3] Giif
BEW TEHE 1507 252405 456205 47625 ST miE 74l i) Y FET

« Al spediications dre subject 1 change withoul nohce.

00102 J 20080428 F e 2
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EEBOX7EX20
I Parameter
= [+ mm~' Q44873
By ol o Gom consimnt Co 102 me 07708
§ I Efncive magnetic peth lengh N mm 182
T 3 2 Eflective coss-sectonal ares.  Aw mm? 408
b g 1 Effeciiva coms wolume ' mm? 73910
I - B TCrosa-sectional canter g aron = 2 400
bﬂ.ﬂﬂ Mnamum Cross-secional area Amin-  mmZ 4000
' Witing ¢rome-secional e Acw mm?  H00
Weigh¥{approx } [] iz
“The syihal Iohowed A min vaks: shows mire e aoss-saconal area pal .
IS corter poda parl, L 15 oukar palo panl, B & e back pad
Part Mo, o e Calculaied outpul power(kW) (forwand corverter made)
PEZ2 EEAMTEX20 4500+ 25% 141000z}
PC40 EESTITEXZ0 - ST20:25% 1.5(100kHz) i
“ALvme T=23"C. t=1kHz, He=0.40M '
NI tlimit vs. AL-value Toi PEZ2 EEBOXT6)X20 AL-value ve. Al gap length for PEZ: EESOX7EX20
1w 10
~
Ay
A ™~
\.\ Centerleg gap| | | |
N
N I~
- Q‘}“ 0% g L] l”
~ N F4
hY
'S_. 20% ‘.“I:-;— H ~
: : Bk
= i ~
<
10 107
When apgiied maghelic NS
Hl  woba provicing Mo a Tornp. . 23°C 11
Tamp. :100°C (|l satting cofs tor artalrary A Hm 104AMm 1
l Hl vakuo, show sach NI vakus 1:I6Hz
w whan dacraased 20% and . H“” [ |
10* 1w g A0% Sominsial A vaoe 1! 1P
Ap-vedus{rHT) Gap langth(mam)
NI imi vs. AL-value Tor PC40 EEBOXT8X20 AL-value va. Al gap length for PCAD EESOXTEX29
1 o
R
\‘
w0 \\ Carterlsg gap
1 HEPRY a e
o~ 20% TN, i
5 y £ N
4 3 ™
= ®
b4 N 2
1ol 10
‘Whan appied magna H N
] e proviamg Mt 3 Temp. :23°C ]
Tamp.2100°C || scibewg cote ber amilrary A~ H: 0.480m ]
| H”I vatse, show sach M valus 1 THZ
o | when decteased 20% and w0 ““l | |
10¢ 10° 1p¢ % Nom inkal Acvale 10" 10°
ALV (HNY Gip lengthmem)

» Al spediicatont are subject to chanps wihout natice

001-02 / 20060428 / 916_2



Wire Gauge Table

AWWG m e teble mands ke Amercan vae Daoge (or Browe B Shnpe Wre Gauwge)
SWG sands by Bntch Stndard Wee Cauge U U sads ke Berragham e Sauge.

106

Gauge D ameter Area Cauga Disle TEE Area Caugo Uiameter Area
Amg. |TO[HES ™ - AHLG. SRo| 8.M.5. [ am - R.M.G. L] ER2O e
{B&s!) BLS) IRLS)

= E74:0 W74 12700 | 128.7 ~ pe 13 TG TS =
- L = 11.78& 106.1 - 11 FIEES] O L] FE]
[70) = - 11 654 107 .2 1T - = 3] (W %FS T
- - an 11.537 104 .4 - 14 2_108{3. 441 10
= EEL) - 16.375 | #4.58 17 - Y 523308 -
= B 370 T0.79% E T4 = =R ENT ] =
BELE - i [ S5 ¢ - [5] 1% T eB[3FT =
- EFL] = T6.160 (3R T B = T Ree] . aed EJ
- LS 7] 3857 1317 = ~ [T} T8z 1T =
- 370 - 9.449% J0.12 14 - - 162802 . 081 -
270 = = 9.268 7142 - 1 = 1.8262 075 7]
- 270 = CNEL [3WET ~ 17 1-473]1.70% -
= B Y [FLE7 £ 3 B = = 1. ; B
170 = = 333 LEPELIN TF = T2 58 =
= ) = §.230 | B3.19 1) = = 129101, -
- F] H 7. 820 1% _ED - - 8 1.245]1.217% 34
1 - B T 348 | 4241 I 18 < T ZI9[1.167 -
B z 7.214 90,87 17
- z = 7.010 3. 60 -
- = 2.5 | 3.9 § 18
] = = T o ) =
- 63 = 5,401 3z.18 -
= = [} 6088 | 2810 | i¥
- 4 - 5.493 27.27 -
3 - = 5.027 26 &8 -
= B ) LT3 T4.58
- L] B TR EE P
- = T.16% Z1.13 =
- T [ 1 5.158 3560 § 27
- 3 T e 897 18.68 -
£ = - 621 1€.77 =
= = -; T3 1o 42 X
- ¥ = T8 T w1 -
E ~ ® 1.151 13. 60 z4
3 B B Tiis FEREJ
B B = 1,064 T2-97 =
g = ] 3758 110 25
T = - 1665 T0.5% =
= ¥ = 7458 FLJFY B
= B 10 3. 404 3.098 FZ3
[ - = F26d | 6.a88 | - .
T 10 ~ 3251 5.0z § 27 e B Eﬁ&l CNTTFS T
- = o | 3.048 T-297 = =0 R [F7] 6~ 00050
= 11 = Z.54¢ C.618 = T — [0.0aT 000
[] - = TN [ 3] =
- = 53 2,769 €.020 EL] B = 0. 321[C. 08637
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