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Hengdian Group DMEGC Magnetics Co., Ltd. Is a large-scale
national listed enterprise integrating production, operation, scientific
research and technology development. It is the leading enterprise in
the national magnetic industry and the first enterprise in the national
magnetic industry that has passed 1SO14001 and ISO/TS16949
certification.

The soft magnetic business division of DMEGC is a business
division specialized in the research, development and production of
soft magnetic products. The soft magnetic business division manages
15 production factories, and has a national postdoctoral workstation
and a magnetic product quality testing center of Zhejiang province.
The main products are various of MnZn ferrites, NiZn ferrites, Alloy
powder cores and others which have more than 100000 different
specifications, and they are widely used in the transformer, inductor
and other devices of consumer electronics, computers, network
communications, automotive electronics, green lighting, industrial
control, new energy and other fields. The annual output is more than
40,000 tons, and the business division is the largest production scale
of the world, the most complete variety of soft magnetic products
production base.

With years of hard work experience, soft magnetic business
division has been striving to provide customers with first-class
products and services by drawing on the best of the global peers,
constantly updating production technology and improving product
quality through cooperation and exchanges in various aspects.

‘Neverending pursuit of perfect quality, meticulousto meet
customer demand" is the goal and action guide which the DMEGC
people adhere to, we are willing to work with friends from all walks of
life at home and abroad to create a better tomorrow.
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Main concepts and definitions

e B-H Curves

If an alternating magnetic field is applied to a soft magnetic
material,the magnetic induction(B) changes with the magnetic

field(H) as shown in Fig.1 The magnetic hysteresis loop,describing

the relation between H and B,is a closed magnetization curve to
demonstrate the hysteresis .

Initial permeability, p

This is the limit value of B/H,where H is indefinitely close to
zero(H=0) at the virgin magnetization curve of ferromagnetic
substance,and is derived by the following equation—is given
by the following formula:

1. B
w=slimy
W,: permeability in — of vacuum (4t x1 07" H/m)
H. AC magnetic field strength (A/m)
B. AC magnetic flux density(T)

(Note) The essential permeabilityof a core material is
measured using a toroidal core wound with a coil,and is
represented by the following equation—formula:

Saturation magnetic flux density,Bs

When the strength of a DC magnetic field H is intensified
around a comp lately—completely demagnetized magnetic
core,the magnetic flux density Bincreases from the initial
point: “0” as shown in Fig.2.Thisis called an initial
magnetization curve.The magnetic flux density eventually
reaches its upper limit,called the saturation magnetic flux
density Bs.

Residual magnetic flux density,Br

This is the amount—value of residual magnetic flux density
retained by the core after the DC magnetic field is weakened
and finally removed to the level of H=0

_L-to "ZO e s
4N Ae

>

Wi

L. self-inductance of core including—with coil(H)

Lo: self-inductanec of coil without coil (H)

N: number of turns

Ae: average cross—sectional area of toroidal core
—effective cross—sectional area of the toroidal core(cm?)
le: average magnetic path length of toroidal core
—effective magnetic path lengthof the toroidal core(cm)

(Fig.2)

—The value of density retained by the core when the
magnetic field is reduced from the saturation magnetic
flux density to zero.

Coercive Force,Hc

This is the strength —value of magnetic field strength where
by the flux density becomes zero under the intensification,in
the opposite direction,of the DC magnetic field.

Loss
Loss factor , tan &

The core loss factors of three different types of
losses:hysteresis loss,eddy—current loss and residual loss.
—This is the sum of the hysteretic loss factor , eddy current
loss factor and residual loss factor.

tan & =tan 8w+ tan § e+ tan &

L
=h1><\/\;+e1><f +

The loss coefficient tand can be also represented by the ratio
of resistance to reactance as follows:

_Rm_Reii-Rw

Tol T ol

tan 8n: hysteres is loss coefficient — hysteresis loss factor

tan 8§

tan 8.: eddy-current loss coefficient—eddy current loss

factor

tan & residual loss coefficient— residual loss factor

Relative loss factor , tan& / ui

This is the amount of loss perunit permeability—This is the

ratio of loss factor to permeability and is expressed as follows:

tan & /ui (for magnetic materials)
tan 8 /u - (where gaps are added to the magnetic circuit—for
cores with gaps in the magnetic circuit)

—The value of magnetic field strength where by the flux
density becomes zero under the intensification , in the
opposite direction , of the magnetic field.

L. selfinductance —self—inductance of core with coil(H)
Vi: core volume(cm @)

i current(A)

h: hysteresis loss coefficicent

e, : eddy-current loss coefficient

ri: residual loss coefficient

F. frequency(Hz)

Rm: resistance of magnetic core (Q)

Rerr: loss resistance of coil with magnetic core(Q)
Rw: resistance of coil(Q)

w : angular frequency(red/sec.)

(Note) h1is expressed as follows:

hi=—x [Lx BBy

ol Vi o X
R+ =resistance for current i

R2 =resistance for current i,

The quality factor Q,is defined as the reciprocal of loss angle tangent. ® =2 f. angular frequency(rad/sec.)

Quality factor,Q
el __1
"R, tand

Power Loss, Pv

Power loss denotes the loss by an electrical transformer,such

as a switching regulator,under a magnetization condition

featuring a high frequency and a large amplitude.Operating

magnetic flux density,B,is generally expressed as follows:
\

B=————X10°
4.441N Ae

Ri: loss resistance of coil with magnetic core (Q)

B: magnetic flux density(Gauss)
V. coil terminal voltage(V)

f. frequency(Hz)

N: number of coil turns

Ae. effective cross—sectional area(cm?)
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e Other Characters

Electrical resistivity p (Q - m)

This is the electrical resistance per unit length and cross—
sectional area of a magnetic core.

Temperature coefficient, o p
This is the fractional difference of permeability per 1°Cin a
temperature range of from T1toTz.

PO = N
" Ly To Ty

Relative temperature coefficient, o pr

This is the temperature coefficient per unit permeability and is
represented by:

o
Olur= —Fluk

Curie temperature,Tc

As shown by the typical temperature characteristic of
permeability in Fig.3,the Curie temperature Tc is defined as
the temperature at which the magnetic core changes from
the ferromagneticto the paramagneticstate.lt is the
temperature obtained at the intersectionpoint of the
horizontal line of p =1 and the line passing through the points
0.8 Hmaxa@nd 0.2 Yy -

Density,d(g/cm?)

This is the weight per unit volume of a magnetic core as

expressed bellow:

g
\

Discommendation factor,DF

This is the factor representing the variation of permeability
through time after a complete demagnetization of the core at
a constant temperature.
- 1
DF-ErEax Lot
Ig—2 H1
t

U, : permeability at temperatureT:
W, : permeability at temperatureT:

Thus,the temperature coefficient of an actual core is
obtained as follows:

Oy =0l X 1

W Weight of magnetic body(g)

V: Volume of magnetic body(cm?®)

u, : initial permeability t+ minutes after complete
demagnetization

U, : initial permeability t.minutes after complete
demagnetization

(Note)generally,t1 to t2 is set at 10 to 100 minutes.

The influence of gap

When the magnetic circuit is unclosed with a gap,the loss
factor is called gap loss factor (tan &)gap,The rdlation
between gap loss factor and loss factor without the gap is:

(tan §) gop _ tand
He—1 - Hi

Effective permeability, p e

If the air—gap is introduced in a closed magnetic
circuit,magnetic polarization becomes more difficult.As a
result, the flux density for a given magnetic field strength is
lower.
Effective permeability is dependent on the initial permeability
of the soft magneticmaterial and the dimensions of air—gap
and circuit.

o

‘H—GXM
I

M=

Inductance factor,AL(nH/N 2)

Inductance factor,AL,is defined as the formula below:
L

A=

DC superposition

When an alternate field and a DC field act on a magnetic core
simultaneously,it is called DC superposition.

When there is a sine field with the amplify of AH/2 acting on
a DC field in the magnetic core ,the applied fields is

H = Hpc + (AH / 2)sin (wt)

Due to sine field,the change of magnetic flux density shows
a small hysteresis loop in the large one and its peak value
is AB/2.The average slope of the small hysteresis loop is
incremental permeability:

Effective parameters

Ci: core constant

le . effective magnetic path length

Ae: effective cross—sectional area

Acp: cross—sectional center pole area—center column
cross—sectional area

Because pe. pi>1, the above equation becomes
(tand) g tand

He T
ue< Wi, sowhen the core to be gapped, the loss

tand
(Tans)gap:TX e

s

tangent decreases, and the Q value increases,

Where G is the gap length and le is the effective length
of magnetic circuit.

This simple formula is a good approximation only for
small air—gap.For longer air—gaps some flux will cross
the gap outside its normal area(stray flux)causing an
increase of the effective permeability.

L. inductance of the coil with magnetic core ( nH)
N: number of turns

1 AB
Ha= W X m
Where the sine field is called applied and field DC field
called displacing field or bias field.The incremental
permeability changes as displacing field.The
measurement of DC superposition characteristic is to
measure the incremental permeability in DC displacing
field and to compare it to that measured without DC
displacing field.

Ve:: effective core volume

Amin: mMinimum cross—sectional area

Aw: winding area of core—core area of the coil
W approx,weight of core—core weight
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1. Environment and Safety:

DMEGC is committed to managing environmental and safety issues as an integral
part of our business goal.In addition to actively pursuing safe working conditions.

DMEGC has installed programs to ensure continued diligence toward this objective.

DMEGC is a determined advocate for a clean environment and complies with local
and national pollution controls.Additionally, our products are compliant with the European

Union's requirements for the reduction of hazardous substances(ROHS).

2. Direction for Use:

The characteristic standards for each product listed in this catalog show approximate

values for some products. Some changes may also be made without notification for product

improvements, etc. Before using the product, please contact our company to confirm the
information. While designing, the user should be in conformity to our writtendrawings or
acknowledgments.

This catalog shows our standard products. If there are different core shapes and material

grade, please do not hesitate to contact our company.
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Mn-Zn Ferrite Material

Frequency pi Bs Bs Pev Pev

Application Area Material Main Features Te('C)
Mn-Zn FERRITE e wo | wo | we | we | e
S E H I E S <0.3MHz DMR40 Low loss 2300 510 mT 390 mT 600 kW/m* 410 kW/m* >215

<0.4MHz DMR44 Low loss 2400 510mT | 400 mT 600 kW/m® 300 kW/m® >215
V2 —
[ ] %E :ll:% ﬂ g 5 <0.4MHz | DMR47 Low loss 2500 530 mT | 420 mT 600 kW/m’ 280 kW/m® >230
7]

<0.4MHz DMRY5 Low loss and wide Temp. 3300 530mT | 410 mT 350 kW/m® 320 kW/m' >215

Medi i Low loss with wide
edium frequency <0.4MHz DMRY6 3300 540 mT 430mT 290 kW/m3 280 kW/m3 >215

Transformers temperature range

Power inductors

Low loss with wide
Chokes <0.6MHz | DMRY6A 3300 540mT | 430mT 290 kW/m3 280 kW/m3 >215
temperature range

<0.5MHz DMR91 High Bs and low loss 2000 550 mT | 460 mT 700 kW/m* 300 kW/m* >280
<0.2MHz DMR24 High Bs and low loss 2000 540mT | 460 mT 750 kW/m3 445 kW/m3 >280
<0.2MHz DMR28 High Bs 2000 600mT | 490 mT 1250 KW/m3 1350 KW/m3 >280
0.5-1MHz DMR50 Low loss at high frequency 1400 470 mT 380 mT ®130 kW/m* 80 kW/m* >240
0.52MHz | DMRS1 Low loss at high frequency 1100 500mT | 410mT | @ 80 kW/m® @ 60 kW/m' | >240
High frequency transformers
Power inductors 1-3MHz DMRS51W Low loss at high frequency 900 500 mT 430 mT ®100 kW/m* ®@100kw/m* >290
Chokes 3-6MHz | DMR52W | Low loss at high frequency 600 540mT | 450mT | @250 kW/m' | @210kW/m' | >290
0.5-3MHz DMRS53 Low loss at high frequency 900 560 mT 460 mT ®70 kW/m® ®@70kw/m* >290
High terial for filt
High Q inductors <0.IMHz | DMR70 igh Q material for filter 2300 420mT | 310mT >170
inductor
High Bs f
<0.5MHz | DMR71 1eh Bs for 3800 550mT | 435mT >255
ISDN transformers icati
XDSL transformers Wide temperature range
LAN transformers <0.5MHz DMR73 (-40~85C) 4200 470 mT >160

with super DC bias

Notes:
(Dtesting condition: 500kHz/50mT; @testing condition: 1MHz/30mT;®testingcondition:
1MHz/50mT; @ testing condition: 3MHz/30mT;



&

DMEGC

DMR40#1 #4514 - DMR40 Material Characteristics

Mn—Zn
Power ferrite series

@ HENGDIAN GROUP DMEGC MAGNETICS CO.,LTD

etk WA BAUE
CHARACTERISTICS CONDITIONS VALUE
WIIRHE T2 i
P Hi 10kHz, B<0.25mT 25°C 2300425%
Initial Permeability
VFIfL IS 5 Bs (mT) 25°C 510
Saturation Magnetic Flux Density 100°C 390
Flli B T 25°C 95
 M@EBr@D 50Hz, 1194A/m
Residual Magnetic Flux Density 100°C 55
$ri /] He (A/m) 25°C 14
Coercive Force 100°C 9
25°C 600
IIFE P W/cm?3 60°C 450
G P (mW/em?) 100kHz, 200mT
Power Loss 100°C 410
120°C 500
N=] T OC
EE{EE (0 10kHz, B<0.25mT >215
Curie Temperature
% p (Q'm
P i p (m) 25°C 6.5
Resistivity
H1 d (gfom’
e (gfem’) 25°C 48
Density
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1500
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i
e // 100°C
ke
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ol
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The above typical data are calculated from the standard toroid core. Specific performance of the product will be adjusted on

this basis.
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N . 700
etk TR HRIE — 2y somT o T ]
. — z, m 25°C
CHARACTERISTICS CONDITIONS VALUE o \ T 20k, L0m T 500
N - — Q] z, 50m’
1) tﬁ%‘@% i g £ a0 /7
. i 10kHz, B<0.25mT | 25°C 2400+25% E w N\ £ / —
Initial Permeability z \ /' 2w ==
% w0 Ny ~— z
VAN RN 58 . Bs (mT) 25°C 510 . —0 S Wl
. . . z 200 =
Saturation Magnetic Flux Density 100°C 400 £ — -
100 100
S —
1| 25°C 110
. %Jm BI‘ (mT) . SOHZ, 1194A/m N 20 40 60 80 100 120 140 160 % 100 200 300 400 500
ReSIdual Magnetlc FluX DenSIty IOOOC 60 Temperature (C) Magnetic Field Strength H (A/m)
fﬁﬁﬁjj Hce (A/m) 25°C 15 10000
— 25kHz, 25°C
Coercive Force 100°C 6 o 10T / 1
ME 1000 || = = IOOkHz: w?C'C / ,/ Y 1 1
25°C 600 2| T e 7 . /
g / b1 "
=2 V , <
ke Py (mW/em?) 60°C 400 =
100kHz, 200mT El S e T ow |
Power Loss 100°C 300 ‘- ?‘, ’ E =
= 10°
120°C 380 g
> . \
EEAVE’E TC OC lll] 100 1000 10 10 100 1000 10000
. ( ) 1 OkHZ, B<025mT > 2 1 5 Flux Density B (mT) Frequency (KHz)
Curie Temperature
HFHZ p (Q'm)
. .. 250C 2 . 0 6000 10000
Resistivity [—2sC |
I d (g/em®) 5500 | —100C | )
25°C 4.8 = =
Density g 5000 —\\\\ E’ 1000 N
: / N\ :
10000 % - / \ :'.: \
5000 1 1 E 4000 // \ \ g 100 \ \‘
(] - g / \ L\
4000 /\ = —\\ b 3500 / \ \ - s 25°C
g / % 1000 ,I \ . \ \ . —100"C
% o g \ 0 100 200 300 400 500 1 10 100 1000
‘é / g 1 Flux Density B (mT) Magnetic Field Strength H (A/m)
5 ~
[ "
: | £ s DL E SRR U FRAERER 625X & 15X 8 A MACR, 47 S FLIFPER & (EJCAERY LA T8
- S ,/ i The above typical data are calculated from the standard toroid core. Specific performance of the product will be adjusted on
’ this basis.
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DMR47# £l451% - DMR47 Material Characteristics

ek WERKAHE HWRIE
CHARACTERISTICS CONDITIONS VALUE
YIEHES 2R
PR 10kHz, <0.25mT 25°C 250025%
Initial Permeability
MR KRR FE Bs (mT)
. . . 1000C 410
Saturation Magnetic Flux Density
<l fez B T
, rl) 50Hz, 1194A/m 100°C 50
Residual Magnetic Flux Density
120°C 40
- 250C 10
57 71 He (A/m) p
Coercive Force 100°C
120°C 3
25°C 600
IhiE P W/ent 60°C 400
AFE Py (mW/en) 100kHz, 200mT
Power Loss 100°C 280
120°C 380
HIRE Tc (°C
FRRIE Te (°C) 10kHz, <0.25mT >230
Curie Temperature
LB p (Q-
%p.(. ™) 25°C 35
Resistivity
I d (g/em
P~ d (glent) 25°C 48
Density
6000 10000 =
/ &
5000 /f\\ ,// i: n
:2 4000 / e et % 1000 =“
-g 3000 / g 0] l'
; 2000 g 100 ' //
2 - 5
- ]
1000
0 10
-50 0 50 100 150 200 250 300 10 100 1000 10000
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Temperature ('C)
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The above typical data are calculated from the standard toroid core. Specific performance of the product will be adjusted on

this basis
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Wk F A

e

CHARACTERISTICS CONDITIONS VALUE
T1HE T XL
f)?ﬁnﬁﬁﬁ%i .u.' f=10kHz, B<0.25mT 25°C 3300+25%
Initial Permeability
VAT 42 B Bs (mT) 25°C 530
Saturation Magnetic Flux Density 100°C 410
Bl B T 25°C 85
 MEBrem 50Hz, 1194A/m
Residual Magnetic Flux Density 100°C 55
B/ He (A/m) 25°C 9
Coercive Force 100°C 9
25°C 350
It Pv (mW/em
HIFE Py (mW/ent) 100kHz, 200mT 100°C 310
Power Loss
120°C 350
W Te (C
R BRI Te (C) f=10kHz, B<0.25mT 215
Curie Temperature
EJE d (g/end) 5500 49
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