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History-- & &5 &

e Has been used since early 1980’s , military and
aerospace applications.

i 2E 8O AT AR5 47 2 S fi 2 A 31 v

e Over the past 10 years, become more common , in
telecom and industrial appliscations.

o F - AE R IR AEAE TV A BT
e EGMTC / in 1990’s . EG MTC ABTEQQFEALH- A HE N 4,

e EGMTC application areas: military, telecom and
Industrials.

FR M ELENH T BfE, 5, Tk
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Background--§ =

e Faraday’s Law: V=C*N*Ae*f*B*10-8 (where C is the
form factor constant; 4 square wave, 4.44 sine wave)

= Core volume will be fixed after reaching a certain value
of f due to: ML AR R — i okl e, T
- switching losses H<#it
- increased core loss == flux density to be derated

B AR

- parasitic elements a7 A:[K %

= Trend is to spread out this volume on, and inside, the

main board CH A= R/ ARF)
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Product Family

= Transformer builton < Planar Module < Planar Module using
- multi-layer PCB o _ _
. ez EpeB T PCB & Helical coil

PCBZEZH M4 fE G2 45 &
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Range of Terminations—%Z& 5 =

< SMD with specially designed

SMD pin
Z (ANFEYITFER, HREHLE
) = SMD without pin
(B A v PE RO

e TH termination with pin

C HUBRIERELS)




Variable Pinning—Z #35| i 5 =

= Not forced to certain pin configuration
ANt EAME SR s a8 AR, U HHbobbinig X

= Number of inputs/outputs can easily be chosen upon
customer requests/demands

i e T BATORE

= Pitch can be adjusted to fit customer application

° ] e Ry AR 8 5 ) I A0S =4 1 1) 2
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Winding Design—%¢4 1t

Stacked Printed Circuit Board #./ZPCB#EZ

Individual boards fabricated to fit the shape of the core and the ternimations can
be stacked, then the electrially connected.

Disadvantage : it needs a larger winding window height, and more high cost
Stand Alone Multilayer Board% JZPCB#jx,

A seperate printed circuit board consisiting only of the planar windings may be

fabricated to fit the shape of core and terminations being used . The magnetic is
asseembled and then placed on the main board. Or in a cutout on the main board to
conserve height

Integrated on Mother Board%gH &tk £ T4 |

The windings are built into the main multilayer board being designed. Cutouts for
the core center-leg and outside legs are made in the board

Disadvantage: The layers of windings limited by the main board, and It is too

difficult to change windings. Extra Layers of Main board wasted.
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Alternative Core Shapes

- EQ-, PQ, RM- & ER-core T]FH 3| {0 TR

- Advantage: lower DCR due to more efficient use of copper

s By 780 A AR $E i ADCRZS LLA /N, 5 AH X g 2D — 1

D . EGMTC



2
He

Electrical Advantages—H S M4

- High power density IR ZEE S
- Up to 3 times as compared to conventional transformers

(20-30w/inch2,f£%: 10w/inch2 HE#AER, BORHER, SHhRNkE)

- High efficiency &5
- Typically = 95%0
(HZRATT P E --HE B IFE/ D, BB, £%/0T92%0)

= Low EMI emission EMIKXHHK
- Efficient core shielding &Rt Rkk

- Low leakage inductance /)
- Typically <= 1% of primary inductance

(G4 7 A

< Large operating frequency range
- 50 kHz to 50 MHz (5MHZ,typical)
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Electrical Disadvantages—®H S 4§

< Only suitable for few turn solutions, PCB Layer is
limited

- (AT LM EI12EPCB)

= Copper thickness on PCB limited to 50z (—175um)
. (HMEEF T Z20E)
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Mechanical Advantages--HLiEgeE

= Excellent thermal characteristics
HURTIAR, 2P0

- High parameter of repeatability
AL G A48 T A D LR S 1)

= Sturdy construction
245 ) 1% [

< Low Profile

. e AR

- Easy to modeling

- RREGVR

- Less weight designs

- EHERERMER B
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Planar I\/Iodules—‘—"‘f&'l (==

- High degree of integration
e AR K

= Increased efficiency
MR

- Space saving
T4 A ]

< Cost saving

. 2 A Planar Module

T AR A
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Application MH:
= Low Profile Inductors
Wi, fifiRe L
= High Current Transformers

K HLL AR A%

Advantages:

e  Unlimited copper thickness £ J5 & ¥ 45 PRl

e “Self-leaded” termination Hi:ki H P E

- Can be designed for all cores with round centre leg
e /i 121 RV SR TN

- Short Lead time for prototypes
YRR L]

Planar Module using

PCB & Helical coil
| PCBZEA A4S SE4

+ A
4




SIZE 11

Description

«  HT SMPS, /NGB RXENE .

RH(97%~99%), fICHE S, v T 1,

Operating frequency range 100kHz — 5MHz IJj3 7] A 60W.
«  EHZ%EM): Full-bridge; Half-bridge; Push-pull; Forward; Flyback; Boost; Buck; Resonant topologies
o Z#EJ: SMD (with or without pins), TH

Typical Design

Mechanical specification [mm] Schematics

@Yy ot
: 1 O O 5.6
@) | O .= D)
@ © g é Primary Secondary
4 © I I © s | 2 O O 78
i v
i Max 13.7 ih
) % - Electrical Specification @ 25 °C
— | — g“ Primary Leakage DCR
P I Power | Turn Ratio | Dielectric Inductance Inductance :
B Bk PartNumber|  pating | PrimSec | Strength | @1MHz, 0.25V | @1MHz0.26v | Prim. | Sec.
T [uH min] [nH max] (mQ] | [mQ]
a 60W
q .
% KERXxxxxx (6V/10A) 8:1 1500Vdc 60 250 57 1.5
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SIZE 14

Description

«  HT SMPS, /PNIRREIIER A IXFE 5.

R (97%~99%) A4 ST, v FE AL 1,

Operating frequency range 100kHz — 5MHz & n] X 60W.
« IEHZEH): Full-bridge; Half-bridge; Push-pull; Forward; Flyback; Boost; Buck; Resonant topologies
o I SMD (with or without pins), TH

Typical Design
Schematics

Mechanical specification [mm]

f‘ 1O 03
I&iﬂ [y
6 .E ; E 1 Primary Secondary
0 ®
O ! 9 2 O O 4
! = 5
L —  —— e 2
O = Inductor
® ®
| 2 6
5 7 1
< Max 2629 > Electrical Specification @ 25 °C
? ; Primary Leakage DCR
| Power Turn Ratio | Dielectric Inductance Inductance
| g.]  |PatNumber pating | PrimSec | Strength | @530kHz, 0.25V | @530kHz,025v | 12 | 56
[: [ | | 1 . [uH min] [nH max] mQ] | [mQ]
H { | v
! KERXXXXXX 18W 4:1 1000Vdc 128 560 105 9.0

Inductor Data:

5.8uH+/-10%, 16mQ
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SIZE 18

Description

o HHT SMPS, /PR GIaHE A XSG
RUH(97%~99%), IR S, i EE A 1k,
Operating frequency range 100kHz — 5MHz I ] X 100W.
«  EHZ%EM: Full-bridge; Half-bridge; Push-pull; Forward; Flyback; Boost; Buck; Resonant topologies
o Z&HEJrF: SMD (with or without pins), TH

Typical Design

Mechanical specification [mm] Schematics
Max 10.2 - E—O 12
1 @ OTK 1 O % O 11 Secondary 1
© M c © Primary o 10
B N N N Ol , , ’
© © i 8 Secondary 2
=
@) O :
2 (©) l (o)

Max 272 Electrical Specification @ 25 °C
Primary Leakage DCR

Iy Power | Turn Ratio | Dielectric Inductance Inductance
o §| [PartNumber| poting | 1-3:4-5:6-10 | Strength | @200kHz, 0.25V | @200kHz,025v | 16 | 7-9 |10-12
=ty [uH min) [nH max] (mQ] | [mQ] | [mQ]
B §T KEExooox | 41W |  1:08:4 | 1000Vdc 50 TBC 11.0 | 275 | 20.0
o~ +
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SIZE 20

Description

o HHT SMPS, /PR GIaHE A XSG
RUH(97%~99%), IR S, i EE A 1k,
Operating frequency range 100kHz — 5MHz 1% 1] 72 1500W.
«  EHZ%EM: Full-bridge; Half-bridge; Push-pull; Forward; Flyback; Boost; Buck; Resonant topologies
o Z&EJrI: SMD (with or without pins), TH

Typical Design

Mechanical specification [mm] Schematics
Max 23.15 1 O O 14
K Primary 3 O % & O 13 Secondary 1
Oo | O 3 % 4
O ' @& 5 O O 12
6
@) Ol = .. O O 11
7| & -
S g ol e s ; @é g Auxilary 9,10 Secondary 2
O O~ 5 o
: 7 8
@) | O
O | & ! lectrical Specification @ 25 °
r ' ‘ = “Turn Ration Eximaty RER
< Max 14.3 . Power | Dielectric phyhs Inductance
) ! PartNumber| Rating | Strength | '>07811 | @150kHz 0.25v | 18 | &7 | 841 | 12-14
: =0 le- [uH min] [mQ] | [mQ] [mQ] [mQ]
! 5 a 8:4:1
o ;_ =% | KEQoooox | 57W | 1000Vde 49 140 150.0 | 60.0 4.0 60.0
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SIZE 22

Description

HT SMPS, /NZGIINR BEXFERISE.
RH(97%~99%), KA, =y FE L AE,

Operating frequency range 100kHz — 5SMHz 1Jj3 1] A 200W.
« &M% Full-bridge; Half-bridge; Push-pull; Forward; Flyback; Boost; Buck; Resonant topologies
o Z%JrE(: SMD (with or without pins), TH

Typical Design

Mechanical specification [mm] Schematics

l—:—l L 1 O O ?
: " e
=2
; Primary 2 O 3 E O 8 Secondary 1
3| S 3 O o 9
"""""""" B 4
E| 2 O ® O 1
Auxilary 5 Secondary 2
l_.LI v
Max36.2 - ; 6 O O 12
| =t Electrical Specification @ 25 °C
oIl . Primary DCR
; ; Turn Ration
t = Power | Dielectric sfdr Inductance
Maxim_l h 'ET Part Number Ratmg Strengﬁ'l 11'-3:541'?-.:'29 @150kHZ, 025V 1-3 4-6 7-9 11-12
h " = ‘ [H min] mQ] | mQ] | [mQ] | [mQ]
KElxxoox | 100W | 1000Vde g 110 | 750 30 350
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SIZE 30

Description

o HHT SMPS, /PR GIaHE A XSG
RUH(97%~99%), IR S, i EE A 1k,
Operating frequency range 100kHz — 5MHz IfjZ A] X 500W.
«  EHZ%EM: Full-bridge; Half-bridge; Push-pull; Forward; Flyback; Boost; Buck; Resonant topologies
o Z&HEJrF: SMD (with or without pins), TH

Typical Design

Schematics

4 ijajzl i 11O o 7
A 00 1 % ?
0 E < 2 O O 8 Secondary I
o Q i <t O
s [ ' R 9 2« , 8 Lo 9
g 8- ................... $-.Q -.2 a Panary 10
Z o} N OB | B 4
O Y O ==
8 = 50 O 1 Secondary 2
& d | ¢
v 6 O O 12
lectrical Specification @ 25 °C
: Primary DCR
i L 4 : . Turn Ration
I ] Power | Dielectric e Inductance
_E;:| E = Part Number| pating | Strength S | @150kHz, 025V | 1234 56 | 79 | 1112
le—2 1392, | 3‘“ e [uH min] mQ] | [mQ] | [mQ] (mQ]
2 1:1:0.667
g KEQxxxxxx | 500W 500Vdc 111 400 6.0 180 6.0 6.0
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Conditions for planar-- FAfgH F &P

D —

H1 144’ A

- AN

- fRITEDL N iE RS A~20A

- mELME

o ARGURRARAE A R e B )
o  HERATHIZH R, EMIFD
o ERIILEIE AR

- TP INARHEFIBOBBINA AENH L

o ARGIRIAR s AN BEW AL it TR
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