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Since 1996, Dongbu has operated a powder production factory
and a core product factory in Ansan, Korea.
We produce the magnetic core products of Moly Permalloy Powder(MPP),
High Flux(HF), Ultra Flux(UF), Sendust and Power Flux(PF).
There are made of metal alloy powders consisting of Ni, Fe, Al, Mo and Si etc.

We have special type cores such as EE, UU, Block, EQ and ER cores, as well as toroidal cores.
Also these cores have the soft magnetic properties such as the various permeability, low noise, soft flux saturation.
These cores are used for PFC, Noise Filter, and the renewable energy market
such as OBC and HDC for electric vehicle(EV) and the inverters for the photovoltaic(PV).
As you know, these cores show the best performance at high frequency and high applied current.
It is our constant mission to try to meet customers’ needs in terms of quality, cost and delivery.

Introduction
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Start the MPC business (from Dongbu Steel)

JB FHMPC AL 4 (MR 2RH14R)

Change company name to ‘Dongbu Fine Chemicals’

TR A SHA RIS

Plant expansion in Ansan, Korea(Powder & Core building)

1e $h B 4 18 % 7 (Ansan City, Kyeonggi-province) T)” 45 (B R R A S XA%)
Development of powder core for motors (with KERI)

R T L d ey aAy S (AAKERD)

Introduction of supersized press(1,000 ton)

FAR KA A (1,0000k,)

Construction of ERP System

#XERP 2 %

Development of Ultra Flux (World’s first)

JF & Ultra Flux (#5F% —)

Achieve innovative quality (World’s class)

SRFHG T (ERR)

Change company name to ‘Dongbu CNI’

KRN L ARA K IFCNT

Completion of equipment investment for Solar/EV/UPS.

Produce big-sized cores & special shape cores

RAERF T KIaak/EV/UPS. & = X R~ o s sk A R 69 3%

Development of the large-sized reactor with powder cores for PV inverters(100 kW)
FARBEHE, REZEaHE (100§ 1)

Development of metal powder cores for potable devices(Smart phone, Display, Tablet PC etc.)
TR XM B EHS (FRF, 278, FREEF)
Development of new material cores(customized cores available)

TR TR XM BN CTREZH S

Launching of ‘Dongbu Electronic Materials Co,. Ltd.” (take over the MPC business of Dongbu CNI)
RERFCFHAA RN, (B8 RHFCNIMPCL 4)

Established Magnetic Material R&D Center in Ansan, Korea

J 35 B 7 #3841 7 (Ansan City, Kyeonggi-province)i% 3 B HAF 4 7
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Ultra Flux / High Flux Quality No.1 product manufacturing technology and product reserves

Alloy design and process technology new composition and impurity control
- Alloyed metal alloy design and technology

- Shaped core molding technology products

- Powder Metallurgy Technology held

Magnetic materials and magnetic circuit design technology

Powder microstructure control and analysis technologies

Atomizing / fine powder / particle size control / high yield

Powder coating and insulation process technology including insulating materials and processes
Customized powder and Manufacturing Technology

High-strength core-impregnated technology(World class)

Alloys / products and the unique shape of the reactor design
- Heat control / core selection / coil winding design

CPI assembly and high magnetic permeability powder manufacturing technology

Flake powdered magnetic sheet and using the same manufacturing technology



MAGNETIC
POWDER
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Powder Manufacture

» Design Metal Alloy for Customer Needs

» Support Mixed Powder to Meet Specialized Needs

» Develop New Material with the Different Composition and Application

Core Manufacture
» Provide Core with Various Shape(Block, ER etc.) and High Quality
» Support Solution for Core and Application

(to reduce total power Loss & total cost down)
» Provide Core with Specialized Properties such as Core loss & DC Bias
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Magnetic Metal Powder Manfacturing Process

Raw Gas Powder
. .. Sieving Heat Mixing Insulating
Material Atomizing Treating

Gas atomized powder Ingot-PuIverized powder
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.Ej Core Manfacturing Process

Pressin e Impreg- LUl Inspection Coatin
9 Treating nation Grading P g




Flux Density DC Curie = Thermal

AEEIEE Caesitan Bs(G) Bias = Loss " Temp. Stability
MPP Fe-Mo-Ni 7,000 Better | Lowest | 1MHz | 450°C | Better
(Powder Core)
High Flux Fe-Ni 15,000 Best | Low | 1MHz | 500°C | Best
(Powder Core)
Fe-Si-Al o
Sendust (Powder Core) 10,000 Good | Low | 2MHz | 500°C Good
Fe-Ni-Si-Al o
Ultra Flux (Powder Core) 14,000 Best Low | 1MHz | 500°C Best
Power Flux (Povlv:fe'rséore) 16,000 Best |Medium| 1MHz | 700°C Best

Strip Type

Powder Type

(Si-steel, Amorphous, Nano-crystalline core)

- Low Permeability relatively
- Soft Saturation(stable saturation)
- Insulation layer(gap) between Powders

- High Frequency available
(good core loss at high frequency)

. . - Various Material and Shape available(3D
- Limited Shape (2D, in-plane flux) (ER, EQ, EE, Block, Cylinrc;er etc.) )

- el ey - Advantage of High Current

- High Permeability available
- Drop Saturation
- Using gap to control Permeability

- Low Frequency
(bad core loss at high frequency)

Power Cores are able to be produced in various shape. (see blow)
UR & URI
Shape Core

I' ER/EQ
- Shape Core

Toroidal Core

Block &
Cylinder Core

EE & El S
Shape Core \‘/

Uu & Ul
Shape Core




VPP

Dongbu MPP Powder Cores are made of Ni-Mo-Fe alloy powder and offers excellent temperature stability and low
core losses of any other powder cores.

Dongbu MPP Powder Cores are ideal material where high Q and excellent inductance stability

under high DC-Bias conditions are needed.

Based on good features, We are extending Dongbu MPP application to the high advanced fields such as power choke
for military & industries.

R EEMPP AL 4K X 40AR 2k & oty KA AR, JF 345 RATHY B AR M AARAT IR Aoy AR S AR Ao
ARERMPPEEA X G R AWM A, b S QAR R 69 0 BA Tk EDC-BIASE £69 54t
AT RIFH AR, BN EAY B AFMPP R A &3 B, ATEFFILGRAE

FEATURES GENERAL INFORMATION
m Excellent Temperature Stability Brand Name MPP
= High Resistivity P i
m Low Hysteresis and Eddy Current Losses ermeability 26,60, 125
m Excellent Inductance Stability under High Material Code M
= DC-Bias condition
m 100% lead (Pb)-free and RoHs compliant Core Color Grey
APPLICATIONS Material Ni-Mo-Fe alloy powder
= High Q Filters Bmax 7,000Gauss
m | ow Loss Filter Circuits Curie Temp. 450°C

m | oading Coils
u EMI/ RFI Filters Operating Temp. -40°C ~200°C
m Power inductor for military & industries
m Power inductor for energy storage

Core Size 0.14" ~5.20"
(Outer Diameter) 4.19nm ~ 132.54nm
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HIGH FLUX

Dongbu High Flux Powder Cores are made of Ni-Fe alloy powder and offers excellent DC-BIAS characteristics and
high Bmax of 15,000Guass compared to other powder cores.

Dongbu High Flux Powder Cores are ideal material where Power Factor Correction( PFC) circuits under high power
conditions are needed.

Based on good features, We are extending Dongbu High Flux application to the advanced fields such as SMPS for
Hybrid car, HID lamp and so on.

A aRHF R 46 K R 44k Aol K, P IR AR P 4% 5 424 45 R #9DC-BIAS #44 £215000 Gauss # ZBmax,
FARHE R SR E L3 %) £ 54 T 699 5 B 40 E(PFC) w38 69 S A4 #-
AT RO, AN ELN LG RBRY EARN HBE R, 40 A TR A6 SMPS, HIDITF

FEATURES GENERAL INFORMATION
m Excellent DC-Bias Characteristics Brand Name HF
m High Bmax of 15,000 Gauss Compared to MPP & Ferrite -
m Core Losses Significantly Lower than Iron Powder Cores Permealbility 26,60, 1251
= 100% lead (Pb)-free and RoHs compliant Material Code H
Core Color KHAKI
APPLICATIONS Material Ni-Fe alloy powder

= Power factor correction (PFC) circuits Bmax 15,000Gauss
m Switching Regulator Inductor for Curie Temp. 500°C

Computer( Lap Top, Server ) high power

conditions are needed Operating Temp. -40°C ~200°C
m In-line Noise Filter Core Size 044" ~ 520"

m Pulse and Flyback Transformers (Outer Diameter) 4.19nm ~ 132.5nm
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Advanced

HIGH FLUX
PRIME

The core loss and DC-BIAS of Dongbu High Flux Prime are much improved than

current High Flux which are widely using in the field.

Dongbu High Flux Prime Powder Cores have better performance with PFC (Power Factor Correction)
circuits for high efficiency under small size and high power conditions

Based on good features, We are extending the application of Dongbu High Flux Prime to the advanced fields
such as DC-DC converter for HEV/EV, mobile phone and so on.

7.4 °HF Prime’ 8 3 X433 AWDCBIAS Fo 5 7 R A 89°HF 4 5 e, Mok THL 3
4 $HF Prime B4k 5PFC(% % B 308 E) e Ko %) 5 M T 5903 Ak 8 I A 4
R RAFD A, A4 4R A SHE Prime) 43449475, 4eDCDCEH %, A FHEV/ BV, FAUER A .

FEATURES GENERAL INFORMATION
= Improved Core Loss than Current HF and MPP Brand Name HF Prime
m Excellent DC-Bias Characteristics P i
= High Bmax of 15,000 Gauss ermeability 26,60, 125
m Power factor correction (PFC) circuits for high efficiency Material Code HP
Core Color KHAKI
APPI.ICATIONS Material Ni-Fe aIon pOWder
m Power factor correction (PFC) circuits for high efficiency Bmax 15,000Gauss
m Power choke for high current (over 50A) Curie Temp. 500°C
m Switching Regulator Inductor
m Pulse and Flyback Transformers Operating Temp. -40°C ~ 200°C
Core Size 0.14" ~5.20"
(Outer Diameter) 4.19nm ~ 132.54nm
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ULTRA FLUX

Dongbu, one of major manufacturers of “Magnetic Powder Core”, has developed new material, especially for the
applications designed for high currents and frequencies. This brand new core, titled as “Ultra Flux”, is made of New
material system alloy powder and offers good energy storage ability with the best DC-Bias property similar to High
Flux, good temperature stability similar to MPP, good core losses better than Power Flux and much cheaper price than
High Flux.

RABRBNKE LR WX — AT HMAH A RER T & BB M 695 A2 K.
BANAH ) BAERS, ARAAUR BA4GS", R GFHMAKR S0 K, JFRM FAFDCBIASH 58 RAT 6 5 AL 4L 77,
FAFHE, R0 FMPP R 47698 BA M, RIF 69 A G AR FPEFok i pbHER 543 5

FEATURES GENERAL INFORMATION
m Excellent Core Loss & DC-Bias characteristics Brand Name Ultra Flux
= High Bmax of 14,000Gauss »
m Excellent temperature stability Permeability 26,60, 90, 125
m Large energy storage capacity Material Code U
® Frequency range up to 1.0MHz
® 100% lead (Pb)-free and RoHS compliant Core Color Sky Blue

APPLICATIONS Material Ni-Fe-Si-Al powder
m Power choke for high current (over 50A) Bmax 14,000Gauss
m Power inductor for energy storage Curie Temp. 500°C
(solar cell, wind energy.. etc)

m Power inductor for military & industries Operating Temp. -40°C ~200°C

m Power output stage inductor for switch mode power supply Core Size 014" 520"

(Outer Diameter) 4.19nm ~ 132.54nm




POWER FLU

Dongbu, one of major manufacturers of “Magnetic Powder Core”, has developed new material, especially for the
applications designed for high currents and frequencies. This brand new core, titled as “Power Flux”, is made of Fe-Si
(Iron-Silicon) alloy powder and offers good energy storage ability with the best DC-Bias property similar to High Flux,
good temperature stability similar to MPP, good core losses better than Iron Powder and much cheaper price than
High Flux.

RABRBNKE N LR WX —, IR T HMAH A RER T & w695 A2 K.
AN 4 B, A4 A PE B GG, R Sak (k) &2 K, SRR BT AIDC-BIASH 38 RAF a9 45 REAE 7,
EMATHE, RAF49 I8 AR M RMPP, R 4389 B S RA LN, B LS B 2R TR S,

FEATURES GENERAL INFORMATION
m Excellent DC-Bias characteristics Brand Name Power Flux
= High Bmax of 16,000Gauss P i
m Excellent temperature stability ermeability 26, 40, 50, 60, 90
m Large energy storage capacity Material Code W
® Frequency range up to 1.0MHz
® 100% lead (Pb)-free and RoHS compliant Core Color Bluish Green
APPLICATIONS Material Fe-Si alloy powder
m Power choke for high current (over 50A) Bmax 16,000Gauss
m Power inductor for energy storage Curie Temp. 700°C
(solar cell, wind energy.. etc)
m Power inductor for military & industries Operating Temp. -40°C ~200°C

m Power output stage inductor for switch mode power supply Core Size 014" 520"

(Outer Diameter) 4.19nm ~ 132.54nm




SENDUST

Dongbu Sendust Powder Cores are distributed air-gap toroidal cores that possess many outstanding characteristics
such as high resistivity, low power losses and excellent inductance stability under DC & AC conditions.

The 10,000 gauss saturation level of Dongbu Sendust provides a higher energy storage capability and competitively
priced against other materials.

Based on good features, We are extending Dongbu Sendust application to the high advanced fields such as UPS,
Reactor for Solar inverter and wind generating system

AISDT By sk S AR 4 AMAH BB 45, o d £, 4&% AR L ARAELS TATH GO LERE
ko AZRSDT 910000 Gaussha e B Ak #2485 b LA A 3 5% 4

fEAfe ) i LA AL B R 4 ) B9 A

AT RIFO 48, BN EAFC A FSDTHS) & 5 A4, 7)40UPS, W R E N KA E T BN A LR L

FEATURES GENERAL INFORMATION
m Good DC-Bias characteristics Brand Name SENDUST

m Good Temperature Stability

m Core Losses significantly lower than iron powder cores Permealbility 26, 40, 60, 75,90, 125

m Cost between iron powder cores and MPP / HF /Power Flux Material Code S

® 100% lead (Pb)-free and RoHs compliant

Core Color Black
APPLICATIONS Material Fe-Si-Al alloy powder
m Switching Regulator Inductor for Computer Bmax 10,000Gauss
(Desk top , Lap Top , Server) Curie Temp. 500°C
m Power Choke for Display
(PDP, LCD TV, LapTop PC, PDA, Mobile Phonge) Operating Temp. -40°C ~200°C
m Power factor correction (PFC) circuits In-Line Noise Filters _ , ,
m Pulse Transformers, Fly-back Transformers Core Size 0.14"~5.20
(Quter Diameter) 4.19nm ~ 132.54nm

m Choke caoil for Telecommunications

H w,. b m“ '-_
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SPECIAL
SHAPE
CORE

Dongbu developed special shape core like EE, UU, ER... etc for auto winding. So we started to make it as mass-pro-
duction. We have supplied special shape core to so many customers with the best quality , cost and delivery. Also
we can serve customers with various materials not only Sendust but also PF, HF according to customer is request.
Special shape cores are made by advanced compacting technology with special ferrous alloy powder which has low
losses at elevated temperature

FATFA T %MK m%, wEE, UU, ERE g #44%, mALe2F8E 2 M.
N VA B R ARG, R SR R IR S AR P RIE

SOk, AN B A A K P Ak S A AT EE RASSDT, 327 ARIE K P & RIBAPE, HF,

HR A Kk T B M RS R AR RAEBZ R LN T 5B 54 TR 0K 5.

FEATURES APPLICATIONS
m Large energy storage capacity m Choke coils for large current
m Low core losses at elevated frequency m Flyback transfomers
m Exellent DC-Biased inductance features m PFC reactors
m Good temperature stability m High inductance choke coils
Classification Toroidal EE EER EQ uu
O @ ws g
Core Cost very low medium medium medium
Winding Cost high low low low low low
Bobbin Cost - low low - low low
Assembly - simple medium simple high medium
Heat Release poor good good fair fair fair
Winding Flexiblillity fair excellent excellent good good good
Mouting Flexibillity poor good good fair poor poor

Shielding good poor poor fair poor poor




HIGH CURRENT

SMD METAL
JH

Powder Manufacture

» Design Metal Alloy for Customer Needs
» Support Mixed Powder to Meet Specialized Needs
» Develop New Material with the Different Composition and Application

Core Manufacture

» Provide Core with Various Shape(Block, ER etc.) and High Quality
» Support Solution for Core and Application
(to reduce total power Loss & total cost down)
» Provide Core with Specialized Properties such as Core loss & DC Bias



Magnetic Metal Powder Manfacturing Process
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[ile]] SMD Metal Core Manufacturing Process
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BeH swp wetal core

Our SMD Metal Core brand name is CPI Core.
It made of the soft-magnetic metal alloy powder.
Their heights and diameters can be individually adjusted according to your requirements.

SMD Metal Core Advantage

CExceIIent DC bias characteristic ) C High heat resistance )
Ferrite Contrast 250% High Ferrite Contrast High

C Low profile enhancements )
Component Size : Ferrite 8040 » Metal 656515

= High performance = Free inductance = High efficiency
(after winding)

= Customized ® Available in high current = Ultra slim(>0.8mm)

Inductance vs. Inductance vs.
DC Bias Curves Frequency

40
40

3 SMD Metal Core 3

15 SMD Ferrite Core

k3

Inductance(pH)
n
S
Inductance(pH)
a N
8

0 10 20 30 40 50 60 70 80 90 100

DC Magnetizing Force(Oe) 1 10 . "~ 100 1000
requency|

Mobile, Tablet, Display, OLED, Etc Portable Devices
T LA ‘




Appearance Specification

Ex) CDR656515

ltem A B C D E F G H
STD. 6.50 6.50 7.07 1.40 2.30 035 035 0.70
TOL. 0.1 0.1 0.1 +0.05 0.1 +0.05 +0.05 +0.05
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SMD Core Line Up

Size (mm) Inductance
Type Model Outside Inside Height Permeability Application
Diameter(A) | Diameter(E) ) O (ui)
CDR303009 2.9(=0.1) 2.9(x0.1) 0.9(+0.05) 0.22 ~10.0 50 Mobile, Tablet
CDR303010  2.9(+0.1) 2.9(£0.1) 1.0(0.05) = 0.22~10.0 50 Mobile, Tablet
CDR404009  3.9(+0.1) 3.9(+0.1) 0.9(x0.05) = 0.22~10.0 50 Mobile, Tablet
CDR104010  3.9(+0.1) 3.9(x0.1) 1.0(x0.05) = 0.22~10.0 50 Mobile, Tablet
CDR404015  3.9(0.1) 3.9(x0.1) 1.5(x0.05) | 0.22~10.0 50 Mobile, Tablet
g CDR656510 | 6.5(+0.1) 6.5(x0.1) 1.05(x0.05) | 0.22 ~ 10.0 50 OLED, UHD TV, Tablet
Octagon
CDR656515 6.5(=0.1) 6.5(x0.1) 1.40(+0.05) 1.5~330 50 OLED, UHD TV, Tablet
CDRE56518  6.5(x0.1) 6.5(+0.1) 1.65(+0.05)  1.5~330 50 OLED, UHD TV, Tablet
CDR656530  6.5(+0.1) 6.5(x0.1) 285(+0.05)  15~47.0 50 FHD, UHD TV, Tablet
CDR808030 | 8.0(+0.1) 8.0(x0.1) 2.80(x0.05) 22~68.0 50 FHD, UHD TV, Tablet
CDR808040  8.0(x0.1) 8.0(x0.1) 3.80(+0.05) 2.2 ~100 50 FHD, UHD TV, Tablet




Appearance Specification

Ex) DR1240
ltem A B C D E F
STD. 12.50 0.95 0.95 3.70 3.00 1.80
TOL. +0.1 +0.1 +0.1 +0.1 +0.1 +0.1
i | s
A
E A

SMD Core Line Up

lgllok—

Size (mm) Inductance
Type Model Outside Inside Height Permeability Application
Diameter(A) | Diameter(E) ) O (ui)
DR4010  4.0(x0.1) 4.0(0.1) 40(£0.05) = 0.22~100 50 Mobile, Tablet
DR5010  4.8(x0.1) 4.8(0.1) 40(£0.05) = 0.22~100 50 Mobile, Tablet
DR6010  6.2(z0.1) 6.2(x0.1) 4.0(x0.05) = 0.22~10.0 50 OLED, UHD TV, Tablet
% DR6012  6.2(x0.1) 6.2(+0.1) 40(£0.05)  0.22~100 50 OLED, UHD TV, Tablet
Drum
DRe015 6.2(x0.1) 6.2(x0.1) 4.0(x0.05) 0.22 ~10.0 50 OLED, UHD TV, Tablet
DR8040 8.0(x0.1) 8.0(x0.1) 4.0(x0.05) @ 0.22~10.0 50 FHD, UHD TV, Tablet
DR1040  10.0(x0.1) = 10.0(x0.1) 40(£0.05) = 0.22~10.0 50 FHD, UHD TV, Tablet
DR1240  125(x0.1) = 125(x0.1) 40(0.05) = 0.22~100 50 FHD, UHD TV, Tablet




Appearance Specification

Ex) T6020
ltem A B D E F G H
STD. 6.50 6.50 1.40 2.30 0.35 0.35 0.70
TOL. +0.1 +0.1 +0.05 +0.1 +0.05 +0.05 +0.05
B
< > E
)
A F
H
A
G
SMD Core Line Up
Size (mm) Inductance
Type Model Outside Inside Height Permeability Application
Diameter(A) | Diameter(E) D) ) (ui)
T3015 4.0(x0.1) 4.0(x0.1) 40(0.05) = 0.12~10.0 50 Mobile, Tablet
g 76020 4.8(x0.1) 4.8(x0.1) 4.0(x0.05) @ 012~100 50 Server, Portable Device
T-type .
T6526 6.2(=0.1) 6.2(x0.1) 4.0(x0.05) | 0.12~10.0 50 Server, Portable Device
T7525 6.2(x0.1) 6.2(x0.1) 4.0(z0.05) @ 0.12~10.0 50 Server, Portable Device
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Dongbu Electronic Materials Co., Ltd. performs state—
of—the—art materials research with its advanced facii—
ties and excellent researchers on soft magnetic powder
cores and on new materials for the magnetic powder
manufacturing technology, a unique technology. We
also hold a variety of magnetic alloy powder manu—
facturing technologies and designs. Dongbu Electron—
ic Materials shapes technology to achieve world—class
products. We continue to focus our research on soft
magnetic powder core products for large currents
with high efficiency that are applied to electric vehicles
and the energy industry. Dongbu Electronics Materi—
als achieved advancements in soft magnetic powder,
electromagnetic shielding, and developed new manu—
facturing technologies to compact SMD inductor core,
We continue to research in the improvement of the
metal alloy powder manufacturing processes and also
seek to improve the material properties of the magnetic
powder core characteristics for application in high—cur—

rent cores. Future business areas with the application
of metal alloy materials are being explored such as tiny
metal inductor cores and the development of new ma—
terials for the energy material field,

The R&D Center is actively involved in high value—add—
ed businesses through technology partnerships and
collaboration with external experts. We will continue to
pursue new business areas including metal alloys, nano
crystaline powdered materials, and molded articles. We
are actively researching various amorphous magnetic
materials for magnetic powder applications and func—
tional studies. We will evolve into a first—class labora—
tory through the process. The Materials Lab will try to
do its best with thorough analysis of the challenges by
designing differentiated custom parts. Our products are
derived with great pride and with the care of the cus—
tomer in mind for customer cost savings and customer
satisfaction,
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dongbuem.com

DONGBU
ELECTRONIC

&\ MATERIALS

FREBEFHRARAA

Headquarter / Factory
256, Byeolmang-ro, Danwon-gu, Ansan-si,
Gyeonggi-do, S.Korea (15607)

TEL: +82.31.489.2221 E-MAIL: hynjn228@dongbuem.com

AR
T AR oy KA 353101905 3k b B 7 7 4P & 1803BE
Rm.1803B, Zhenyelnternational Business Center, No.3101-90, QianHai Road, NanShan
District, Shenzhen, Guangdong, China

T:0755-81731126 (Rola) T:0755-21534932 (Wind)

BEEYIRPID
NG BARVBHA RN E) bk F R A NG W ADDI19E, 1164
WORLD BILLION LOGISTICS LTD
11264 SA, DD119, Pak Sha Tsuen, Yuen Long, NT

T:0755-86207052 (Vicky) T:0755-81731069 (Judy)



