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AMOGREENTECH Magnetic Products LINE UP for EV/HEV

High Power Traction Inverter

® Main Types of Magnetic Components

VT T E Miain Fuinction ] [ Application Location 1 Key Miaterial / Characteristics |

: Reduce DC link ripple current Between DC bus and inverter  Ferrite, Nanocrystalline,
DC-Link Inductor (Choke) and smooth current input Amorphous Core
Inverter output (between
Oyl alel gy lere [sRe 1611 (0 [¢) | Suppress common-mode noise inverter and motor) or DC input Ferrite Core (MnZn, NiZn),
and reduce EMI side Nanocrystalline

: Suppress AC current ripple Ferrite, Iron Powder,
Output Filter Inductor supplied to the motor Inverter output stage Nanocrystalline, Amorphous
ransformer (Gate Provide isolation and power
Drive/Isolation) tl:ansfer for the gate driver ' Ferrite Core (for high-frequency
circuit Gate driver board use)
Current Sensor Core (CT Current detection (Hall sensor Inverter output stage and DC
Core) or CT-based) link Silicon Steel, Ferrite
Filter electromagnetic
EMI Filter Inductor interference (EMI) on the input DC input section or AC mains Combination of Common Mode
side interface and Differential Mode Chokes
Coore] [
1+ Powertrain Inverter
T | pcioe
Battery
Pack —
Charger
HV-to-LV
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AMOGREENTECH Magnetic Products LINE UP for EV/HEV

High Power Traction Inverter

Reactor part

- Inductor core : ARBC,
AMLB, AMCU, APH, APM

- Choke coil : AMC, AMCA

Hall current sensor
\ - AOLCT-XXA- Series

e “

Noise filter Module (=EMI Filter)
Common mode choke : ALF

Choke coil : AMC, AMCA / e e—— \Hybrid Filter : ALC, ALCM /

L
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Noise reduction part (=EMI Filter)
- Common mode choke core : AMFN
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AMOGREENTECH Magnetic Products LINE UP for EV/HEV

EMI Filter 2 types LINE UP

m High Attenuation

B Wideband Filtering

m Extremely Compact design & Thermal stability
m Operating Temperature: -40°C to +150 °C

(Hybrid Type) \

. SR
de B

(General Type)

-
“r
o

Nano-core

Qorphous-core /
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AMOGREENTECH Magnetic Products LINE UP for EV/HEV

Hybrid EMI Filter

Nano-core
Amorphous-core

Active EMI Fllter

Nanocrystalline

+ Amorphous - CM Choke CM Choke Y-Cap
Ferrite-core 33 ‘ -
Y-Cap
DM Choke
Nano-core
CM Choke +
Metal + Ferrite CM + DM CM Choke + Capacitor + Busbar
Y-Capacitor + Thermal Plastic
AMO® ,
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03 Current Transducer
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AMOGREENTECH Magnetic Products LINE UP for EV/HEV

Current Transducer

Reactor part

- Inductor core : ARBC,
AMLB, AMCU, APH, APM

- Choke coil : AMC, AMCA

Hall current sensor
\ - AOLCT-XXA- Series

Noise reduction part (=EMI Filter)
- Common mode choke core : AMFN
- Choke coil : AMC, AMCA

Noise filter Module (=EMI Filter)
Common mode choke : ALF
Hybrid Filter : ALC, ALCM

.32
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AMOGREENTECH Magnetic Products LINE UP for EV/HEV

Current Transducer LINE UP

Parameter ‘

AOLCT-
200A-2C-B

500A-2CD-B

AOLCT-
800A-3C-B

AOLCT-
1200A-3C-B

AOLCT
-1500A-3C-B

Application Pump Control BMS Inverter Inverter Inverter
Primary current
measuring +200A +20A - £500A +800A +1200A +1500A
range
Supply voltage +5V +5V +5V +5V +5V
Overall +3.5% +2.5% +3.5% +3.5% +3.5%
Accuracy
Output Voltage Voltage Dual Voltage Voltage Voltage
Frequency
bandwidth 30 kHz 70 Hz 40 kHz 40 kHz 40 kHz
Operating -40°C~125 °C -40°C~125 °C 40°C~150 °C -40°C~150 °C -40°C~150 °C
temperature
y3°
AMO*
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AMOGREENTECH Magnetic Products LINE UP for EV/HEV

Current Transducer LINE UP

SUPPLY CHAIN MANAGEMENT

Allegro and Melexis, Hall IC suppliers, have long-standing relationships and have a stable supply chain.
In addition, AMO has its own production system for magnetic cores and PCBs.
AMO*

AMOSENSE

AMOGREENTECH AN
Fe-Si Core 3EA N,

/ N
ALLEG Ro Me I eX|S l‘ \ ; \\\ Connector mating with :
""" microsystems INEERS -=v \~ t)’ \\\ MOLEX CONNECTOR
s SN __ P/N:50-57-9405
ACS70310 - Allelgro o Mmcmmmmm === Use with SL crimp terminal :
MLX91217 - Melexis

P/N : 16-02-0087 (reel)

Hall sensor 3EA P/N : 16-02-0103 (bag)

L
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AMOGREENTECH Magnetic Products LINE UP for EV/HEV

AMO'’s Key Technologies

@ Heat Treatment Know-how @ Magnetic and thermal analysis
(Various materials) (High efficiency, heat dissipation)

: Permeability, p -t
Ribbon Grade E100kHzT m

y B
ok

55 18,000

SA 23,000
EH 28,000
sU 35,000
SR

[uneder 42,000

development)

(Lo perm.) 20,000
@ Composite Material / Function Hybrid @ High-temperature reliable Manufacture
(Product Responsiveness) (high-temperature solidifiers)
Amorphous  Ferrite Fe-core Nano-core Deformation even Fragi;e Solidified High
=~ @) X with a small force Strength Core
\—/ \7 S¥kgt Slrmgh Dukel A0 Soepebur S
é — mc;:m a:»:z?n - "
> “ == “
Hybrid CMC z :;7:;
Metal + Ferrite CM + DM Choke + Capacitor “
- - 8/9
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AMOGREENTECH Magnetic Products LINE UP for EV/HEV

® Needs and Response about EMI components for EV

e Higher Output Power e Unbalanced Current e High DCB CMC
e Smaller Size ‘ e Higher Frequency ‘ e High Perm.
e Higher reliability e Bus bar e High Impedance

400A

| |

[

) )
[

) )
[

)

(
Permeability,

DV

T T T
1k 10k 100k ™ 10M
Frequency, f (Hz)

MCU

Tested sample : 36 5x28x20mm toroidal core

su
{under development)

SH \\.."\

Before After

L 121 ()

e CMC response to remove EMI without saturation with unbalanced current

Impedance.

* SR Grade (permeability over 42,000) high permeability, high impedance

- 8 5 8 8 8 8 3 3

¢ Development of Process Technology with the same characteristics

as Toroid in Track Type
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AMOGREENTECH Magnetic Products LINE UP for EV/HEV

® Passed the high reliability requirements of advanced OEM

% High Temperature Exposure Test % Temperature Cycling Test

1. Measurement 1. Measurement
Equipment : Inductance & Impedance at E4980AL Equipment - Inductance & Impedance at E4980AL
2. Condition : a) Temp : 125°C b) Test time : 1000 hrs 2. Condition : a) Temp - -40°C~120°C/ 1 cyele b) Test time : 1000 cycle
3. Spec : @ Inductance L:  >18.92 (uH) @ f=10kHz, 0.1V 3. Spec- @ Inductance L - >18.92 (uH) @ f=10kHz, 0.1V
>17.5 (uH) @ f=100kHz, 0.1V > 7.5 (uH) @ f=100kHz, 0.1V
@ Impedance Z: > 6.6 (Q) @ f=100kHz, 0.1V @ Impedance Z: > 6.6 () @ f=100kHz, 0.1V
>14.0 (Q) @ f=1MHz, 0.1V >14.0(%) @ f=1MHz, 0.1V
>249(RQ) @ f=10MHz, 0.1V >24.9(Q) @ f=10MHz, 0.1V
4. Evaluation Criteria : @ Inductance L:  >18.92 (uH) @ f=10kHz, 0.1V 4. Evaluation Criteria - @ Inductance L - >18.92 (uH) @ f= 10Kz, 0.1V
>17.5 (uH) @ f=100kHz, 0.1V 7.5 (uH) @ f=100kHz, 0.1V
@ Impedance Z: > 6.6 (Q) @ f=100kHz, 0.1V @ Impedance Z: > 6.6(2) @ f=100kHz, 0.1V
>14.0 (Q) @f=1MHz 0.1V >14.0(2) @ f=1MHz, 0.1V
>249 (%) @ f=10MHz, 0.1V >249(@) @ f=10MHz, 0.1V
35 35
30 30
25 25
20 20
15 15
10 10
0 0
10kHz 100kHz 10kHz 100kHz
W Spec. M Before m After W Spec. M Before m After
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AMOGREENTECH Magnetic Products LINE UP for EV/HEV

® Can be volume down 40% with Thermal plastic case than Al case because of no need clearance.

® Reduced the temperature from 734°C to 113°C by short distance between coolant and reactor.

Default AMO 1 AMO 2 AMO 3
PCB(FR-4) B0mm
@y 56mm 56mm,
Trans Module .
section
' ' (DThermal plastic case '
(@Al Case (@Thermal plastic case (@Thermal plastic case | (Emissivity 0.8, 3W/mkK)
Cooling plate(Al plate) (Emissivity 0.3, (Emissivity 0.8, 3W/mK) (Emissivity 0.8, 3W/mK) | @AMO Sil gel
- Material : Al plate Composit | 100W/mK) @AMO Sil gel @AMO Sil gel (2.5W/mK, 30% fill)
- Cooling plate temp 35°C ion @il gel (2.5W/mkK, 30% fil) (2.5W/mK, 30% filly (3)Core guide
- Flow rate : 10L / min (025W/mK, 100% fill) | @Core guide (@)Core guide (Thermal plastic, 3W/mK)
(Thermal plastic, 3W/mK) | (Thermal plastic, 3W/mK) | @Al plate insert
(1.5T, 200W/mK)
L 60mm 05mm 05mm 05mm
core - case ' ) )
Weight(g)
Without 42825 59175 41422 43119
Core+Coil
Result("C) 73224 134.34(-597.9) 136.14(-596.1) 113.51(-618.73)

Case pnageei Core + Coil

T =113.51°C

50.5mm

17
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AMOGREENTECH Magnetic Products LINE UP for EV/HEV

® 3 Way Support System

AMO CORE Division
7~ (KOREA Head Office)

Total : 52 persons

Director of the
headquarters

S.C.Yang

Plant Manager

Executive

J.H.Lee

R&D(15)

Y.J. Lee
H.P 101089755419
E-Mail :
yjlee@amotech.co.kr

Sales and
Marketing(11)

Y.C. Choi
H.P : 0109492 0098
E-Mail :
isoqc@amotech.co.kr

Quality Control(6)

H.G. Choi

H.P 101087724559
E-Mail :
hgchoi @amotech.cokr

SHANDONG AMOTECH

(CHINA Factory)

Total : 215 persons

Manager :
Employee :

EEE—

Production(6)

Yue xing cai
H.P:13046055213
E-Mail :
core9@amotech.co.kr

Quality
Management(4)

Song Xia yan
H.P: 18615115008

Process Development(5)

director

Quality Director

Director H.K.Choi

C.G. Lee
H.P 10109021 6092
E-Mail :
cglee@amotech.co.kr

Product
Development(2)

Y.J. Kim
H.P 101031131351
E-Mail:
thepisces@amotech.co.kr

E-Mail :
sdga@amotech.co.kr
Executive .
director Y.H.Kim
Process
Development(2)
Gudao gui
H.P:13964484484
E-Mail :
corel0@amotech.co.kr
Production
Manager
Product
eneral ] Development(3)
Manager S.H.Kim
Wang fu tao
H.P:18560324118
E-Mail :

corell@amotech.co.kr

AMOVINA

r'

Manager : 30

Vice president

(VIETNAM Factory)

Total : 218 persons

Employee: 188

K.H.Jeong

' )

—

Production(10)

D8 Thi Thiy
H.P: 0986 899 807
E-Mail :
vinacorel@amogreentec
h.co.kr

Quality Control(10)

Production

Manager

General
Manager

Y.J.Kim

Phung Thuy Hei
H.P:0975893 288
E-Mail :
vinacore5@amogreentec
h.co.kr

Process
Development(3)

Nguy&n Anh Tudn
H.P:0828 484 688
E-Mail :
vinacore4@amogreente
ch.co.kr

Quality
Manager

Product
Development(4)

General
Manager

H.K.Kim

TrénSon
H.P: 0988559260
E-Mail :
Vinatech7@amotech.co.kr

Quality Control

[

Process
Development

]

Product
Development
) —
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