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Corporate Overview

Corporate Name

Head Office

Date of
Establishment

Representative
Director, President
and CEO

Capital

Net Sales

Number of
Employees

Main Business

Main Products

TAIYO YUDEN CO., LTD.

Kyobashi East Bldg., 2-7-19, Kyobashi, Chuo-ku, Tokyo 104-0031,
Japan

March 23, 1950

Katsuya Sase

¥33,575 million (as of March 31, 2023)

¥319,504million (Fiscal year ended March 2023/on consolidated basis)

21,819 (as of March 31, 2023/on consolidated basis)

Development, production and sales of electronic components

Multilayer ceramic capacitors

Inductors

FBAR/SAW devices for mobile communications
Circuit modules

Aluminum electrolytic capacitors

Power Storage Device
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Products of TAIYO YUDEN
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Power Storage Devices
(Capacitors) Products for High Reliability Usage
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Multilayer Ceramic Devices /
Chip Antennas

Multilayer Ceramic Inductors
Capacitors
Electric Double-Layer Capacitors , Multilayer Ceramic Devices  Chip Antennas
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Aluminum Electrolytic Capacitors

for High Reliability Usage
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|
Aluminum Electrolytic Conductive Polymer
Capacitors Hybrid Aluminum
Electrolytic Capacitors
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Trend for Processor (CPU/GPU/AI) Package

Inductor technologies for IVR
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Market Stage |
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TAIYO YUDEN products for discrete

’ g lé package integrated
_ magnetic
+ o
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8 Currently most Source: Ferric, IEDM 2015
reasonable solution I Source: Intel, PwrSoC2021
. Embedded
Discrete Discrete _l\
._.‘

t=0.2-around 1mm TOdaY'S proposal

TAIYO YUDEN wants to
provide balanced solution
to the world

Air core

4th Gen. Intel Core SoC
Source: Intel, APEC 2014

Performance
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TAIYO YUDEN'’s Power inductor product line-up

Targeting a wide range of markets, from IoT device (wearables) and mobile
equipment to high-reliability automotive and industrial equipment with optimum
materials and structure (wire-wound or multilayer) design.
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€ 10uH LEAN Series .
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é . 6 MCOIL™
= MCOIL™ ESDN
LSEU Series silies
LCEN Series /
melgeleicks LSCN Series General / Medical / Industrial Equipment /
LCCN Series Automotive Power Supply Applications
Smartphones, Wearable Terminals, Industrial Equipment, and
o AUtomotive (ADAS)
wH Product size (volume) [mm3]

%MCOIL is a registered trademark or trademark of TAIYO YUDEN CO., LTD. in Japan and other countries.
The names of series noted in the text are excerpted from part numbers that indicate the types and characteristics of the products, and therefore are neither product names nor trademarks.
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_What's LSCN series ? Metal base multilayer power Inductor

Ultra Small & Thin

Metal Power Inductor
for Miniaturization / Energy Saving

»

\

Forexample, Case Size 0402inch
Inductance 1.0pH

Saturation current 1.0A

TAIYO YUDEN



What's LSCN series ? : Metal base multi layer power Inductor

LSCN series use multi layer process & unique Metal material.

- High current with small package
«’l - Small case size and low profile

- Customizability (e.g. flexibility in size and array like 2 in 1).

Basic structure of LSCN Strong points for LECN(MC)
A). Further smaller size ( <=1005mm)

B). Further lower profile ( <=0.2-0.3mm)
OO
Ag C). Capability of 2 in 1 (Mutually Coupled)

o 4

TAIYO YUDEN 8
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LSCN series Structure and Materials

Body:
Magnetic metal material
M. -> a unique metal material

Internal electrode :
Ag (Screen printing)

Terminal Electrode:
Ag base + Ni/Sn (or Cu) plating

TAIYO YUDEN 9



Why LSCN series is good for processer package ?

High Cost
performance performance

Core technology
Metal Material

+
Multi layer
process

Long/high
volume MP
history

Varity of
structure

TAIYO YUDEN
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Variety of Structure

Varity of

structure

Coil type

—

Single type

H

2in 1 type
(mutually coupled)

i

Array type (R&D)

)

Coil pattern

—

Multi-layer coil

4

)

Meander

- J

\_

LSCN series has a high variety of structure because of multilayer process.

Terminal shape

)

5 face

Top and bottom

Bottom

N

=

{

J

The names of series noted in the text are excerpted from part numbers that indicate the types and characteristics of the products, and therefore are neither product names nor trademarks.
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_Concept of Inductor and material design

Target; To contribute to high efficiency power supplies.
Both of Static and Dynamic characteristics
are considered to inductor and materials design.

e
Material design

Material
performance

pE——

Inductor
performance

Inductor
Static characteristics loss

(Inductance, RDC, Isat--)

Dynamic characteristics
Core loss

QZIS |BISAID/3)D1ued

TAIYO YUDEN
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High

Outline of Magnetic Material Improvement et

Both of High static and dynamic characteristics will be achieved by
focusing on the improvement of packing density.

Ultimate structure
(High Static and
good Dynamic chrac.)

o
263
oz 9
Huge o ®
Improveme 2 & U‘%\
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3

Static characteristics
Permeability / Bs
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L L ]
.
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.
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Ultimate structure
(High Dynamic and
good Static chrac*)

Packing density
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A unique metal material (patented)

No resin binder -> High Packing density
Particle bonding; Oxide layer (chemical bonding)
-> High heat resistance and stability

LSCN series material General metal material
(Thermal treated metal) (Metal composite)

Metal powder

Oxide layer

‘

Metal powder
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High

Comparison of Inductor technologies for IVR

performa

nce

LSCN series has high performance and variety due to high packing
density material and design flexibility.

LSCN series

Conventional
ACI™Y

Composite Coil
core™

Inductor Technology

Source: Intel, ECTC 2020

Magnetic

Material Packing Density (Non-Magnetic) Low High
Inductance 1.2nH ™) 2.5nH ™ 40nH
DC Resistance 7mQ ") 12mQ ™) 8mQ
Imax 8A ™ 8A ™ 4.4A
sp;r;ﬂ?cjtci’;ns L/Rdc 171nH/Q "D 208nH/Q "V 5000nH/Q
Area 2.0mm2*1) 0.4mm2 1) 0.5mm?
Current Density 4A/mm?2 20A/mm?2*1) 8.8A/mm?
Thickness 0.2mm 0.7mm 0.5mm

") Source; Intel Corporation, 2021 IEEE 71st Electronic Components and Technology Conference (ECTC)

The names of series noted in the text are excerpted from part numbers that indicate the types and characteristics of the products, and therefore are neither product names nor trademarks.
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Map of LSCN series Strong point

LSCN series can provide high performance over a wide range
(inductance x thickness) due to variety of structure and material.

LSCN series

Area:1.0x0.5mm

1000 ———jiis——t”l——————’—’———;
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g { ] - / '
2 . . | _
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10 - o $
° P __——
- - *Conventional

inductor technology |[

0 0.2 0.4 0.6 0.8 1
Thickness (mm)  * Taiyo Yuden's assumption
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‘Long Mass Production history i Cost

history performance

TAIYO YUDEN's multilayer inductors; more than 30 years.
Metal inductor LSCN series ;based on common technologies and has
a history of 10 years.

-> Stable mass production, high productivity

-> High cost performance

History of TAIYO YUDEN's multi layer inductors

1990 1995 2000 2005 2010 2015 2020
LSCN series 1005~2016 size

Material Metal material

innovation” power inductor
2012 size 1005 size 0603 size 0402 size

Glass material (non-magnetic) R
High frequency inductor ( )
3216 size 1005 size 0603 size 0402 size

Ferrite material @ !!

Beads, General inductor, Power inductor
TAIYO YUDEN 17




Summary

v" Proposal of Inductor for IVR with good performance and cost
competitiveness.

v TAIYO YUDEN LSCN series is good for IVR in the following points.

1. A unique product, metal material x multi layer process,
-> variety of structure and high performance.

2. based on multi layer inductor technology with a 30 years history

-> Stable mass production, High cost performance.

Please contact us below

[Contact]

Naoto Yokoyama {n-yokoyama@jty.yuden.co.jp)

General Manager of Equipment Sales Planning Department, Marketing Division

Toshio Hiraoka (thiraoka@jty.yuden.co.jp)
General Manager of Products Planning & Management Department, Magnetic Product Division

Masanori Nagano {mnagano@jty.yuden.co.jp)
General Manager of Product Development Department.3, Electronic Components Division

TAIYO YUDEN
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