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A Study of Integrated Core Technology for

Plasma Torch’s Power Supply System
By

Der-Cherng Liaw ~ Lon-Kou Chang and Heng-Yi Li

Abstract

R
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To comply with the policy of the application and
development of plasma incinerating and melting, the technology
of power supply for high power dc plasma is required to develop
and meet the national environmental regulation of zero waste. In
this research project, the related technology, specifically, the
integration technology of major magnetic components such as
inductors and transformer was studied. It has been reported that
the power density might be increased and/or the ripple current
might be decreased when the inductors and the transformers of a
circuit are integrated on one single core. Moreover, there might
have lots of advantages by replacing conventional two-stage
cascading circuit with all the inductors and the transformers of a
circuit on a single core in a power converter. Among these
advantages, it is clear that the volume of the whole circuit will be
significantly reduced and the power efficiency of the power
circuit has great chance to be improved. By using electromagnetic
theory, circuit theory with the help of numerical simulations code



Flux-2D, in this project we have successfully demonstrated that
such an application is feasible for the right choice of circuit
topology and the magnetic core.



B F P RIRATEI P S 1
FOR L BB 8
— ARBRELE e AENTREBEAL D e, 8
SLURRHE e SN Bl A RIE 9
LS N B AR BB 10
T LE R VR BRI B 12
TR AT e N BRI DN e 13
2 KL H00W ME N B B R EL e 14
SR BRI BT 21
A B 28
FoR L BB e 29



S

SBSH T ET B AR s

A U B B BB A T

=
iy
bt
&
A
e
I
@
e
WL

SRR AR e

|+

S TG EID AL B R BB R BT ERE e,

It

BS54 KL E A B BT BB E e,

Vi



D

D

D

D

D

1-1

2-1

3-1

3-2

3-3

B &

LA HEMTFT T B R e 7
P @ SP-500-24 F R BB B DATASHEET..eeveeviiieeeeeiiinnnn, 8
MNZN B @ R 28R A [13] 33
3C94 # H 2 % [13] i 33
3094 H F R 4 BT oo 35

Vil



B 1-1 = ;“Ifq B D B 2
Bl 1-2 4 B B R RN T 4 B 3
B 1-3 24F % F& 4t CURRENT FED 4% F 0T 4 e 3
Bl 1-4 - S BBH S EE AN 4
Bl 1-5 — BB BAERE L AN el 4
Bl 1-6 @ % X RBEeEsr T HREFEFH ST (LS ) 5
B 2-1 FEAE o N4 B 3 A5 [ 1] el 9
B 2-2 %A BT HMAEe N BI1] .o, 13
B/ 2-3 i:a‘_ﬁi%lﬂ'.“'ﬁé;“ﬁié#ﬁﬁ[l] ................................................ 14
B 2-4 500W FORWARD CONVERTER CIRCUIT ISSPICE ¥#t & Bo Bl ........... 15

B 2-5 OWQ /= 5®M Q51-Q52 2 T /& > PWM IC CURRENT SENSE
25 ISSPICE B B ottt 15
B 2-6 OW f §“prx 5 B Q51-Q52 2 ® /& - L51 OUTPUT FILTER CHOKE
Tom ik A5 ISSPICE B B % oo, 16
B 2-7 100W f § /= 5 8 Q51 ~ Q52 2 & & > PWM IC CURRENT
SENSE & 25 ISSPICE FEHE .2 T oot 16
B 2-8 100W f §“m = 5 ® M Q51 ~ Q52 2 ¥ & > L51 OUTPUT FILTER
CHOKE & i sk 25 ISSPICE BodE 2 B oot 17

B 2-9 200V f § /= 5 ® M Q51 ~ Q52 2 & > PWM  IC CURRENT

viii



SENSE 74 75 ISSPICE B 58 F oo, 17
2-10  200W f §* /= F M Q51 ~Q52 2 % /& » L51 OUTPUT FILTER
CHOKE & i 7k 25 ISSPICE BodE 2 5 oo 18
2-11  300W f §4pF= B M Q51 ~ Q52 2 T /& » PWM IC CURRENT
SENSE 74 5 ISSPICE B 58 F oo 18
2-12 300W f §* /= F M Q51 ~Q52 2 % /& » L51 OUTPUT FILTER
CHOKE & i 7k @5 ISSPICE BodE 2 B i 19
2-13  400W f $o P55 F B M Q51 ~ Q52 2 T /& » PWM IC CURRENT
SENSE 74 5 ISSPICE B 58 F oo, 19
2-14  400W f §*p = 5 B B Q51 ~ Q52 2 % & » L51 OUTPUT FILTER
CHOKE T i 74 25 ISSPICE HodE 2 B oo 20
2-15  500W f f4pF= F B M Q51 ~ Q52 2 T /& » PWM IC CURRENT
SENSE & 25 ISSPICE HEHE .2 F oottt 20
2-16  500W f §*p = 5 B B Q51 ~ Q52 2 % /& > L51 OUTPUT FILTER
CHOKE & i 74 25 ISSPICE Bod 2 B i 21
2-17  OW g @ = 5 B M Q51-Q52 2 T /& -PWM IC CURRENT SENSE
2l 22
2-18  OW f §* /= 5 M Q51 ~ Q52 2 T /& » L51 OUTPUT FILTER
(0810 A S 22
2-19  100W f f4 /5= F B M Q51 ~ Q52 2 T /& » PWM IC CURRENT
SENSE T 21 ettt 23
2-20  100W f § /= F M Q51 ~Q52 2 % /& » L51 OUTPUT FILTER
(0110 A 23



B 2-21  200W f §*p o 5B A Q51 ~ Q52 2 LR > PWM IC CURRENT
SENSE T 21 ettt 24
B 2-22  200W f fp e 5B B Q51 ~ Q52 2 ® /& > L51 OUTPUT FILTER
(0810 A 24
B 2-23 300W f fp# 5B A Q51 ~ Q52 2 LR > PWM IC CURRENT
SENSE T 21 ettt e 25
B 2-24  300W f *p o 5 B B Q51 ~ Q52 2 % /& > L51 OUTPUT FILTER
(0810 A 25
B 2-25 400W f §*p# 5B B Q51 ~ Q52 2 LR » PWM IC CURRENT
SENSE T 21ttt 26
B 2-26 400W f *p o 5 B B Q51 ~ Q52 2 % /& » L51 OUTPUT FILTER
(0110 A 26
B 2-27 500W f fpE 5B B Q51 ~ Q52 2 TR > PWM  IC CURRENT
SENSE T 21ttt 27
B 2-28 500W f *p o 5 B B Q51 ~ Q52 2 % /& » L51 OUTPUT FILTER
(0810 A 27
Bl 3-1 ETDA4 4w F BT AL (e 30
B 3-2 ES0 48w S8 T A (A [13] ) 31
B 3-3 ES0 48w S8 T A (B)[13] e, 32
Bl 3-4 3C94 B & B [13] i 34
Bl 3-5 3CHUMEEIREFTRLA BREAT 34
Bl 3-6 FLUX BB T B Bl oo 35
Bl 3-7 ETD44 m ® BedB s BB o ~ 37 =B Bl oo 37



B 3-8 ETD44 R T 4w MRS e G R ., 38
Bl 3-9 ETDA4 R BB~ AT MREBELFRL, FH 38
B 3-10 ETD44 R B4 o = B o B R A TR oo, 39
B 3-11 ETD44 % B Béfw & A1 =5 B (- ) 40
Bl 3-12 ETD44 # R B4 v X 2R 21T 2 E B (Z ) o 40
Bl 3-13 ETD44 % & 4~ = PATH_ 1 2@ % & » T B ... 41
Bl 3-14 ETD44 % R Féh~ X PATH 2 2@ % & » T B ... 42
Bl 3-15 ETD44 % & F4h~ X PATH 3 2@ % & » T B ... 43
B 3-16 ETD44 % & B~ £ £ POINT_1 i@ % A A & Bl 44
B 3-17 ETD44 % & B4~ £ POINT_ 2 B % A A & Bl 45
B 3-18 ETD44 % & Z i~ £ £ POINT_ 3 B % A A i Bl 46
B 3-19 ETD44 % & B~ £ £ POINT_4 BT % A A & Bl 47
B 3-20 ETD44 % & Z 4~ £ H POINT_ 5 il % A A i Bl 48
B 3-21 ETD44 % & Z i~ £ £ POINT_6 & % A A & Bl 49
Bl 3-22 E55 R B B4 v £ A A1 2 E Bl(- ), 50
Bl 3-23 ESD ¥ BB L HBEREAITEEBR(Z ) 50
Bl 3-24 ESS # R BEM <« S HPATH_ 1 2@ R~ & Bl 51
Bl 3-20 ESD ¥ R BM « X H PATH 2 2@ R~ & Bl 52
Bl 3-26 ESD # R B v« X PATH 32 R~ & Bl 53
Bl 3-2T ESD B B4 X POINT_ I BEL F R A G Bl ..o 54
Bl 3-28 ESD # B B4~ X POINT_ 2L H R A T Bl ..o 55
B 3-29 E55 ¥ B B~ L POINT 3BT % AL T B oo, 56
Bl 4-1 353K TR Bl 57

Xi



B 4-2 ETD 44 %k R BB TE > L § W, 58
B 4-3 ETD 44 %k R B B4 < TE > £ 300W., 59
B 4-4 ETD 44 %% % & B4 s B 5000 60
Bl 4-5 ETD 44 R B BB < S A H T E oo, 61
B 4-6 ETD 44 $ B B S H A HTE > A £ Ve, 62
B 4-TETD 44 & Bhs £ A% TH > £ 300W ., 62
W 4-8 ETD 44 % & Bahw £ A % T > £ £ 5000 .o, 63
Bl 4-9 E55 /B BB < HHF B TE o 64
B 4-10 E55 $ R B v 2 A HRDTE 0 L W, 65
B 4-11 ES5 R BREHB S EHFHTE - L 1000, 65
B 4-12 E55 $ R B v 2 A &R 0 L 2000, 66
Bl 4-13 SR BIHERE BRI E e, 70

Xii



F-F Pilgdesp o
RIREGEN: S
LS RS S Y LA UL S SRR PSRN S E )

LR ARILRYG e LA TR AR RS i R

AR A BT FRIEATH B L BB B BTR A -
MO R

B b AgE- B A FURE T & R o deie il 4 ARILIEARY o 5
ARBFL T RAILS AALTLERFL P VT G RE T
e 2By AR ke i F L A R AR PR Y
Flzop ARk e BB AJIA R X A FIEES B 0 A X
WA G A R A o T ARG A VY 0 ARG

B3R T LA BRE AR EAD o FIAF IRG A 2

;“Pf; VEREAERE X R 10 0 (S RRERY gt
Thio > &Rk B 0 EIBAT B AR PRI - DRV

EY SRR B EEN - F AR BTG ay T MEERIELT 0 - B



T

|

2T F R RIS BT U P BRI TS ERERS BT

L AR EBR IR LI MLETITES > T R

BRAZ IR AR i S RS 5D R IRBLED

50 fEA if;:;ff; BT R % SR EE » B B o s A

-&hl

TRVET A e S| 3 5 (S00W)E & s P SUR 177
B2 RREBLNL AN SETHEEH - TR A2 § I e
EEFRTT 0 P ILE S (0KW/ 200kW) 2 T 4 e s H S

2o WP & IEEE 12 IEC $ » 4 Sk A2 R4 -



Lo

H
Ul
Bl 1-2 AP EHEERNT A it
= -
o> g s DL vou
Vin /3 S = Ly Ae $+R°
——IE i Lm | -1~
= Co
Ca==
o, | S2lg PS¢ D2

Bl 1-3 4% % -4 Current Fed # 3% Behd 4 He

®FEELB T MR RREL f?_)gx,x i m N E s N
AR B SRS AR B T - BAREI L2 B EBEA > T
EPRETH AR R HARZ RO TN E G DR R A

o R s R R AEA SR roed el Tk B S

FUALE g

< g4 v At

B EITE H T TR 2 FREF R THSERY AT

RHCR 5 TR S A SR R AL 68 sV T X R 6 15% 12

— el B £ A SRS 2 ¢ A HTRESR ~ e I
55 el 14 957 3 BB SR el 15 44 < TR TR -

I);ﬂ 2 %’bm}%ﬁ m

E ER RS IER EECIEE RN S g S



o R £ A b R e H A

SPRTT (G S R ER R B

Fob o d 30 H B LA HOE T TR IR i & R R

6 3 R L PR o B H R B s Bl S TR S i

BN R B Nid o

T o AT R EiREE > @ % B BT LA A

» TRVETIR AR S e AR g

2

E-sheet

L8

| | N
L-sheet (507 I-sheet {457

B 1-4 - SR Fdow v &350

Instaliation of the eylinder enil
[

a racdlal boyrer

iwe radial layers

Iwe copper wires side
by siche




H a3 i B s P ST - B RS AL
B R E R OERAE R AL A0 k- B ARSI el 1 B liciE

BT AP E R BB TG T A6 LA

¥

SEEETAAY 0 - 6 HIRG B Aol TR T - 2 5
bR AT TL AR IR RO He kS R ekt e

Lo 4ofB] 16 @ * R RUECE A T HdRAS b 2T o

DR TT SR L S 1CE F £ 97)

v g b E et I ET R ST A e P 5
KRG o ARROT B AA B S 1A S A B S s i 3
AL T4 R ] T E ~ R FI A K R B o
T FPLRPEER

AFH2AT LTI & IR SRERANGT Y AP

A =



¥ s 7{ 1 = é ~ ]EE] )2 1 ~

+£ﬁ 1E)§_4< a[-i'_: ’ :L,_.; 213 J%B’\_@ T A A E

N 3 15 o
4 2 " ][a; N E] .?;] 1 2 T[a; H ~ ;

B o 2

|_| Y A2t :IH F1 77 <8 E
; NG é
¥ E’IJ IEL 7! —L, }i
=Y <& = ©



7 1-1

B8 s 3 ] R 2

R
IF1EH

10

11

12

bt mlE B4 REE

B RSy v e

L1 WL BN X33

Ef—mintfand s

it alk B PR

Btk T —aE

e RS AT

Attt 2l R REE

Btk T —8E

BeF o wE S

HEtdly

et AL AR Bkt T

— R FiE S

B i f s fid R A

AR R AT A R

T EEHESL
C & & # )

%

16%

24%

duk

11%

19%

whii

HE%

T4k

2%

al%




1
(B At s ¢ ERBHPRE b WDEY 200 A49)
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TRERE > £2-15 #2358 F R ER E2_datasheet -

% 2-1 P a2 @ sp-500-24 7 % & & B DATASHEET

MEAN WELL SP-500

SWITCHING POWER SUPPLY
MEAN WELL 1SO-9001 CERTIFIED MANUFACTURER SERIES
LOW COST, HIGH RELIABILITY COMPACT SIZE. LIGHT WEIGHT
_COOLING FAN ON/OFF AUTOMATICALLY 100% FULL LOAD BURN-IN TEST I
_BUILT IN REMOTE CONTRAL 105-C OUTPUT CAPACITOR = ~
INTERNATIONAL AC INPUT RANGE JBUILT IN EMI FILTER, LOW RIPPLE NOISE .
_HIGH EFFICIENCY, LOW WORKING TEMPERATURE BUILT IN PFC CIRCUIT . a.' * m
SOFT-START CIRCUIT, LIMITING AC SURGE CURRENT ihh: w
_SHORT CIRCUIT, OVERLOAD. OVER VOLTAGE, OVER TEMP. PROTECTED ==
MODEL

SEEEEEED SP-500-12 SP-500-13.5 SP-500-15 SP-500-24 SP-500-27 SP-500-48
DC OUTPUT VOLTAGE 12V 13 5V 15V 24V 27V 48V
OUTPUT V. TOLERANGE =1% =% 1% 1% =% 1%
OUTPUT RATED CURRENT A0A 36A 32A 204 184 10A
OUTPUT CURRENT RANGE 0-40A 0-364 0-32A 0204 0-18A 0-10A
RIPPLE & NOISE 240mVpp 240mVp-p 240m\Vp-p 240mVpp 200mVp-p 300mVp-p
LINE REGULATION +0 5% +0.5% +0.5% =0 5% +0.5% =+ 5%
LOAD REGULATION +0 5% =0 5% +0.5% =0 5% =0 5% +0 5%
DG QUTPUT POWER A80W 486W 480W 480W 486W A480W
EFFICIENCY B84% B84% 83% 855% 86.5% 87%
DC VOLTAGE ADJ 10-13.2V 12-15V 13 5-18V 20-26.4V 24-30V 41-56V
INPUT WOLTAGE RANGE 88~284VAC 47~83Hz; 124~370vVDC
AGC CURRENT TAM15V 3 5A230V
POWER FACTOR 0.95/100~240VAC |
INRUSH CURRENT 18AM115V 36A/230V
LEAKAGE CURRENT <3 5mAS240VAC
OVERLOAD PROTECTION 105%~135% TYPE-FOLDBACK CURRENT LIMITING RESET:-AUTO RECOVERY |
OVER VOLTAGE PROTECTION 138~162V | 155~182v || 1s~21v || 276-324v || 31-365v | sre-erav |
FAN CONTROL, O TP, RTH1 or RTH2>=50=C FAN ON, <=45-C FAN OFF, >=70- C OUTPUT SHUTDOWN
TEMP. COEFFICIENT +0.03% /+ C (0~50:C)
SETUP, RISE, HOLD UP TIME 1.5s, 50ms, 20ms
VIBRATION 10~500Hz, 2G 10min /1gycle, PERIOD FOR 80min. EACH AXES
WITHSTAND VOLTAGE WP-OfP-3KVAC IFP-FG 1 5KVAC O/P-FG:0 SKVAC
ISOLATION RESISTANGE WP-OfP, IP-FG, O/P-FG:500VDGC / 100M Ohms
WORKING TEMP., HUMIDITY -10e C~+50« C(REFER TO OUTPUT DERATING CURVE), 20%~30% RH
STORAGE TEMP., HUMIDITY -20= G~+85=C, 10%~35% RH
DIMENSION 170*120*93mm CASE:910
WEIGHT 1.8Kgs
SAFETY STANDARDS UL1950, TUW ENB0250 APPROVED
EMC STANDARDS CISPR22 (EN55022), IEC1000-4-2 3.4 5,6,8,11 IEC1000-3-2 VERIFICATION
NOTE - 1ALL PARAMETERS ARE SPECIFIED AT 230° INPUT, RATED LOAD, 25° G 70% RH. AMBIENT.

2 TOLERANCE: INCLUDE SET LR TOLERANCE, LINE REGULATION, LOAD REGUILATION

3RIPPLE & NOISE ARE MEASURED AT 20MHz BY USING A 12° TWISTED PAIR TERMINATED WITH A 0.1uF § £74F CAPACITOR.

= LINE REGULATION 1S MEASURED FROM LOW LINE T0 HIGH LINE AT RATED LOAD

5LOAD REGULATICN 1S MEASLIRED FROM 0% TO 100% RATED LOAD

5.08,4,14,16,31,32,101,102 MUST SE REMOVED

T REFER TO OUTFUT DERATING CLRVE ¥S INSLIT VOLTASE 2002-11-28
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[#]#]o] W2 ISEC ve. TME in Secs

Bl 2-6  OW f P % B B Q51-Q52 2 % /& »L51 Output filter

choke % 7% A) IsSpice st & %
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A # FERQ51 ~ Q522 % & ~PWM IC currentsense ;47

[ Er. M2

SR

520
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&
=
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-532 4.30 — e, . —

966 330
LR 4] 4 G EEET EET 4.5Tn 4.92M
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current sense & A IsSpice #-#t % *

B. # % B MQ5L ~ Q522 § /& » L51 Outputfitter choke @ 77
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current sense & A IsSpice #-#t % *

B. # % B MQ5L ~ Q522 § /& » L51 Outputfitter choke @ 77
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current sense & A IsSpice #-#t % *

B. # % B MQ5L ~ Q522 § /& » L51 Outputfitter choke @ 77
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current sense & A IsSpice #-#t % *

B. # % B MQ5L ~ Q522 § /& » L51 Outputfitter choke @ 77
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Tek e & Stop b Pos: 15.00ms CHs
+
Kopplung

/,a\\
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WaltssDiv,
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3
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ETD, EC SERIES

CORE SHAPES AND DIMENSIONS/CHARACTERISTICS

Type Fig Dimensions (mm) Ae _\e Weight
" A B C oD (mm2) (mm) (g)

ETD19 1 196:05 136520.15 74202 74:02 413 546 14
ETD24 1 244106 14452015 8.5:04 85:02 563 618 20
ETD20 1 298408 158:015 95103 95:03 736 706 28
ETD34 1 342:08 173102 1088:0.38 10.8£03 971 786 40
ETD39 1 39.1209 198402 1258:0.38 125403 126 021 60
ETD44 1 4421 223402 149:£05 148104 175 103 94
ETD49 1 48711 24702 16405 163204 213 114 124
ECT0 2 70+1.7  345#015 16404 164z04 279 144 256
EC0 2 G0x1.8 45413 301 301 624 216 698
EC120 2 12042 50.5¢1 301 301 753 250 780

ELECTRICAL CHARACTERISTICS

WITHOUT AIR GAP WITH AIR GAP

Al-value Calculated output AlL-value
Part No. (nHINZ) power® (W) Part No (NHINZ)
[1kHz, 0.5mA, 100Ts] [100kHz] [1kHz, 0.5mA, 100Ts]

PC40ETD19-Z 172025% 79 PC40ETD19AXXX* B80+5%, 160+7%

PC40ETD24-Z 2125225% 115 PCA0ETD24AXXX 100£5%, 200£7%

PC40ETD29-Z 2500425% 170 PC40ETD29AXXX 20045%, 4004£10%

PC40ETD34-Z 2780+25% 271 PC40ETD34AXXX 20045%, 4004 7%

PC40ETD39-Z 3150225% 382 PCA0ETD39AXXX 20045%, 400£7%

PC40ETD44-Z 4000125% 523 PCA0ETDA4AXXX 25045%, 400£7%

PC40ETD48-Z 4440125% 682 PC40ETD49AXXX 250£5%, 4004£7%

PC40ECT0-Z 480025% PCA0ECTOAXXX 100£5%, 200£5%

PC40EC90-Z 5000min. + XXX Al-value

PC40EC120-Z 5300min.

*The values were obtained with forward converter mode

BOBBINS

No. of Dimensions (mm)
Part No. Fig. pin Materials
’ tperm\na\ W o F

BETD-19-1110CPH* 1 10 2365 31 18.15  FR phenal
BETD-24-1112CPH* 1 12 29 336 2165  FRphenol
BEC-70-5116 2 72 57 70 B-Nylon
BEC-90-0112 2 92 77 93 G-Nylon

B 3-1 ETD44 4« S8 F AL

30

*Permissible soldering temperature 350°C max., 2 seconds.
+ UL Grade: 84V-0, Pin material: Steel wire (Solder plated)



Soft Ferrites

E cores and accessories

E 25137 - 3C20 - A 250 - X

-
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b o300 Dy CRAT

Fig1 Type number stucture for cores.

CSHS—E131'4—15—15F‘—E

spia @l WaEin
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L-loeg
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Fig.2 Type number siructure for coil formers.

FRODUCT CWVERVIEW AND

TYPE NUMBER STRUCTURE

Preduct overview E cores

W, MASS

CORETYPE | () ImArFF] {a)
E5N272  |333 266 0.08
ES3N2ZRZ |40 3.30 012
E224. 12 |7A0 5.00 0.35
E13i2 281 101 07
E13mE atae] 202 1.4
E137i4 268 124 0g
E18/8i5 780 201 20
E18M125 1070 184 24
E1%ais 2ol 226 23
E1%ai3 1550 413 a0
E20M1075 1340 Mz 40
E20M 008 1420 320 a7
E20i14/5 1513 244 a3
E22M610 (5143 ga.0 14
EZ5ig 1880 354 23
EZ5N0iE 1830 aro 23
E25M37 2820 20 a.n
EX5anM1 £500 TE4 1
E30M &7 2000 600 1
E3113/%8 3180 g3z 13
E321 648 B81ED 830 16
E3414/9 SR20 80T 14
E3518M10 (2070 100 15
E38/2112 12160 128 M
E411712 11500 [142 a0
E42i21115 17300 (178 a4
E42/21520 270 |23 56
E42i3320 | 34200 (238 a2
E4720/116 |20800 (234 5
ES02TNE 26200 228 a8
ES528i21 24000 [383 108
ES528/25 | 52000 (420 130
ES8/2401B 36000 | 337 an
EB5/3227 | 70000 | 540 205
ET1/3332 102000 |6E3 260
EB0/38:20 72300 | 3R2 180

B 3-2 E55 4w %87 (a)[13]
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E cores and accessories Ess/2a/21

CORE SETS
Effective core parameters o
s sga o .
SYMBOL PARAMETER VALUE | UNIT 55.5';-.;
T(UA) | core factor (G1) 00 | |-__1 ra D
v, affactive wolums 44000 | mm? i
la effective kength 124 mm — T
A effective area 353 mm? __L':' e
Bmin minimum arsa 345 mm2 N l
m mass of core half =106 g s
no .
Zwaa
Cimerelons Inmm
Fig.1 Es8/2821 core half.

B 3-3 E55 48w 87 #(b)[13]

- R B

(DERBER: #H50 B

(= ).ﬁi%]/\ 7 /8. 110 Volt (rms)

(=)~ T4 1500 X

()55 *7 407 52 66.8KHz
B HTEY &K

REBBOHEET R 2L BRI RA - Rzt
s AT > B MnZn 4457 3C94 5 H ApBE Ao Aot

()7 et

B A2 BIEAT EME AL TIEF Y 593 o MNZn 1 ET
drde 31 PR AR TIRBUE R (S 50 &) 0 269 Philip 2 TR A

BRI T Gk AL 2 o
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% 3-1 WINH FEredaig R #HEs [13]

TEMPERATURE RESISTIVITY
(°C) (Qm)
20 =10
0 mT
20 ad
50 =2
100 =1

# 31 5 MnZn &% IR R o Rl Gl 50 RITRELT

HageoTrews 12 Tgas, o

(= ot P41

3CH4 57 i * #7 5 4= [F)(<400KHZ ) - ",/Tfi?é:p Mr FqpA b T EG

B R AR

% 32 % 3CO4 # KA [13] > Afidss 4975

Rk -

ERHHEY 2R

% 3-2 3C94 # Fate % [13]

SYMBOL | CONDITIONS VALUE UNIT
i 25°C; <10 kHz; | 2300 +20%
0.1 mT
la 100 °C; 25 kHz; | 5500 +25%
200 mT
B 25°C; 10 kHz, | =430 mT
250 A/m
100 °C; 10 kHz; | =340
250 A/m
Py 100 °C; 100 kHz; | < 60 KW/m3
100 mT
100 °C; 100 kHz; | <400
200 mT
P DC, 25 °C ~5 Oom
Tc > 220 °C
density =~ 4800 kg/m3
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F3 T 5 Forward Converter > 3% 7 Baf R * 2o BB B4 5
ETD44 > 4154 % 3C94 5 BI3-7 5 R TR Bifos > BB G A 47128

Bl BRies s 52 B o AHTRELRRA FHEA)

Path_3 Path_2 Path_1

B 3-7 ETD44 h © B v @i m &~ 1728

1 ETDA4 o B i JEP5mss 40 i ]
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Isovalues Results
Quantity : Equi flux Weber

Phase (Deg): 0

Line / Value
/,__— 1 / -66300963E9
2 | -607.83884E9
| 3/ 552578119
N A i 4 [ 497.31739E9
= 5 | -442.05663E9
— 6 / -386.79588E9
' 7 | 33L53515E9
6 8 | -276.27439E9
9 / -221.01365E9
10 / -165.75291E9
11/ 41049216E9
12 / 5523141E9

1B/
14 | 5529008E9
15 / 110.55082E9
t., 16 / 16581157E9
D 17 | 221.07231E9
18 / 276.33305E9
19 / 33L59381E9
20 / 386.85454E9
21 | 442.11529E9
22 | 497.37605E9
23 | 552.63678E9
24 | 607.8975E9
25 | 663.15820E9

B 3-8 ETD44 i T B4 i\ et 4 | A

=N
=

2. ETDA4 fi 7 Bedbiocs % JUphpsal i 2 4" 15 B

B 3-9 ETD44 i % Bedfho i £ PFpist % & A (5

3 ETDM4 R g iedbs = B35 Bl A A

i)

=N
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ETD44_MCA OMM R

CURVE C2D 1
Flux density / Magnitude
Path 1
Phase (Deg): 0
(E-3) Tesla
10 Path 2
CURVE C2D_2
Flux density / Magnitude
5 Path 2
Phase (Deg): 0
I T T T T T T T I T T T T I T T T T I =
0 10 20 30 40
(E-3) Tesla
! Path 3
® CURVE C2D_4
2 Flux density / Magnitude
Path 4
1 Phase (Deg): 0
I T T T T T T T I T T T T I T T T T I =
0 10 20 30 40
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