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Connectivity

Antenna_Coil  3p Antenna Coil
LF Antenna

SAW/ thin film devices / modules

Buzzer

Bl 4 K ¥

Common mode filter

Contactless feed

sensor

CeraLink

On-board chargers
DC-DC Converter

Inductor

o9 @

ALU Capaitor MLCC  Chip-varistor

Position sensor
Transformer  Power EMC Filter  Gear-tooth sensor
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PTC element Pressure sensor

Film Capacitor

Wireless Charging System
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Microacoustic component market [Mpcs] #TDK
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RF front-end module market [Mpcs] &TDK
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Filter Technologies / Applications &TDK

Capable of mixed technologies

TCSAW

100mm Wafer

270um height BAW

<30ppm—> <10ppm

200mm Wafer
250um height
<25ppm—=> <10ppm

Performance

SAW

100mm - 150mm Wafer
250um height

S CERAMIC

400MHz to 1GHz ' 1GHz to 2GHz 2GHz to 6GHz
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TDK Wafer Level Package Technology Platforms & TDIK

Wafer Level Packages for SAW, TC SAW (HQTCF) and BAW components
Die Size Saw Package DSSP and Thin Film Acoustic Package TFAP

All WLP platforms running in mass production

Package height 0.25 mm max. for DSSP and 0.17 mm max. for TFAP
Overmold capability

SAW / DSSP SAW TC/ TFAP BAW / TFAP

-
Qg
I

SnAgCu-Bump

.
,‘I/\\ Au-UBM { ?\
e . ' Interconnect

o

Cap-Wafer

a -
e L
Functional-Wafer

> Wafer Level Package > Bare Die Package

Copyright® 2015 TDK Corporation. All rights reserved. -17 -
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Duplexers for Module Integration STDK

Minus 60% height reduction

3
G * 040 mm *CSSPlus : 2.5 x 2.0 x 0.68 mm3
*CSSP3Cu:2.0x1.6x0.45 mm3

*e.g. 1.8 x 1.4 x 0.21 mm?3 (w/o bumps)

(with bumps : 0.28mm)

*e.g.1.5 x 1.1 x 0.21 mm?3 (w/o bumps)
(with bumps : 0.28mm)

*e.g.1.6 x 1.2 x 0.13 mm3 (w/o bumps)
(with bumps : 0.20mm)

CSSP3 DSSP1 DSSP1 TFAP BAW/LN

*) package size depends on product

Copyright® 2015 TDK Corporation. All rights reserved. -18 -



Technology toolbox and link to strategies & TDK

Power : Module TC-
v v v v v

* Discrete component

&TDK

» Exploring ways how to WLP component sales sales to serve the
serve the PA module to module vendor growing Chinese market
market to full extent partners

« Continuously improving
presence in reference
designs of leading
chipset vendors

* Supply leading div FEM, LNA
div FEM and FEMID

solutions
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Accelerating

Electric

throttle valve

system
Engine
Management:

-Cam timing
-Crank timing

_Drive by wire
' - accelerator

Braking

Wheel Speed g3 3
Measurement
+ABS

Steering

Hydraulic

Indirect TPMS S
with ABS JAN

Electric(EPS)

ﬁl\ - Torque sensor
4+ - Angle sensor

- EPS
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T/ DYV HEDEKEE &TDK

& Monozukuri innovation

1) Zeroize defect / JRpfat O4k

* Process designing, how the process should be.

TEEETDHEINEE

2) Location Free/ A% —</3 7)) —
* DSS (Direct sintering system),
Material and finishing process integrated.
7 RmDFEE > 1 1k
* Advanced Cell line (Man and Robot fusion process)

EELiceIbo1> (AéORy FORIEZ A1)

3) B/ KV Z— D




T/ X VHEDRE

&TDK

Monozukuri Innovation: Tackling toward zeroizing quality defect
anE RPEE O{ENDELHEFH

T/ IOLYHE:

Zeroize Defect of Design Quality

Zeroize Defect of Raw Material Quality

BEtanERbRE Ot

* Clarify evidence of product specification.
HEEDIRMEIHRICT 5

* Proceed optimized designing, considered how
the way of customer’ s set is used.
BEty bOEbNAERRLULBEREET S,

Zeroize Defect of Process Quality

70t ARERMBEEOk

* Clarify condition of goods by processes
7Ot ABEORREHEOERIL

*Establish process , operator is able to explain about “Purpose of own process”
Performance cr1ter1a of products

MEmERMEEOt

* Develop and adopt raw material which maximi

-ze Quality (performance and reliability) as fin
-ish goods.

TERRORE (B8R - 488 EEXLT 2E0OME. RE

Zeroize Defect of Management Quality

EERAXMBLEOL

* Design process, how it should be.

= “Purpose” , “Procedure” , ‘“Performance”
HEINETRE = BM. FIE HE®X

* Reinforce foundation of management Quality.
REERORIL

* QC Activity (*Quality bottom up %)
QC W) (NMEFREMICL BRHDK LT v T %)

L]

Analyze risk on frequent and infrequent producti
-on operation.

EREEEIFERIERICET B XU 9

.~ Operation procedure” and

W1th Workshop env1ronment that securlty and quality are capable to secure.



B/ DKV REOREE 20585y es 1555 &TDK

What is Location free?

Ferrite Core process: DSS line (Direct sintering system)

Conventional / {i£3E : Process has been separated by different location / #l535318
*Raw material process (Ferrite factory) 4= = Finishing product (Coil factory)

EMOEE (754 bIHE) <« =» BHaixdk (0IVEETS)
Future / 51 : Make integrated process of Raw material and finish goods (Coil) / &#1 / 8§ #8851 /1t

* Input: Ferrite powder =» Output: Coil (as finish goods)

Target, needed to achieve . g
1. - cenpthen shortenims LT Integrated process of EM+EHRDO —BRES 1V

2. Maximize space efficiency “Raw material” and “Finish goods™
3. Supply non-defect from front end process

Minimized personnel operation

(Monozukuri not depends production location)
BPMABTAL—2 3y (REGREREEGVE/DLY)

Highly utilize Man and Robot / A & OR v FDER
* Conventional Cell line =» Man and Robot fusion process/ A &ORy FOME

Target, need to achieve
1. Realize versatile Robotization Advanced Cell line

2. Maximize space efficiency N " - -~
3. Flexible corresponding production. EeLictl> 1>

4. Maximize productivity of Man and Robot




:E / D“ < U Eﬁi@ %E% %%LS t(E-):;ES; g;lfg&gns%?ggl)x+ Can bus line integrated @TDK

Current process of Ferrite core DSS (Direct Sintering System) for Ferrite core

Sintering Deburring Sintering

| Deburrin
Pressing Prt?ss ; g

Line length as BM: 100 i Line length as target: 25

Ferrite core process in Factory A

Can bus process in Factory B

Py 100BM)

Transfer Factory to Factory

Conventional(BM) New (Target)

Winding Line length 65% off
DSS line Isolation Assy M Test Pack
Connection Area 100 20 80% off

S ) & 2 L

Line length Target Personnel/ line 100 20 80%off
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NTC Sensor Business

Industry

segment Application

Magnetic Sensor Business

Industry segment

Application

Camera

Encoder .
Linear scale

EPS

Angle Sensors Wiper

Wheel speed
TPMS (Tire pressure
monitoring system)

Gear tooth sensors

Pressure Sensor Business

JelERY Application

Powertrain N P
so00rc | EXhaust S il o —
TMAP, \\\
Engine management
Powertrain \ -
<200°C Transmission %
- B B
HVAC AR
Comfort
Seat heating
E-motor ‘?g‘ 5/‘\
E-mobility -
Battery ~
management “©

segment

Fuel and vapor control
Fuel

Tank and leakage control é

Particle filter (gasoline & diesel), (r
Exhaust Exhaust gas recirculation

Selective catalytic reduction *
Powertrain TMAP, transmission, exhaust
Brake Airbrake -V

Copyright® 2015 TDK Corporation. All rights reserved.
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/1T BEE e ESRZFALLRE (FEHIEIETEERR)
Total Efficiency = 90% x 94% =85% gl,/u\zj\({\yc;uz_w
4
DCDCO>/\—-4
90%
wired wireless wired 94% wired 4
AC200V vt — -
50/60Hz » ERB1—vh ZEIZYH » FoE » BHED1-)
<Charge Station> <XEV>
2K IERAS AT ANSDEEFE (FREFEIEZEI YN
Total Efficiency = 90% 12V or 24V
90% 2 #n/\y7—
wired wireless A %ﬂ{\»{ f
AC200V I %%%(;:D

50/60Hz

E|WES1-)N

<Charge Station>

Copyright® 2015 TDK Corporation. All rights reserved.
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JERZARASEE (XEVH SEMADRES) STDK

' Hand of Robot

Pendant
for CNC
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TFCP 0.055 26
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Single Layer

Insulator
H‘*'ectm
Ni Foil

Thickness 30pm~100pm

Multl Layers

Year 2015 2016 2017 2018 2019
Form
1608 = 22nF 47nF 100nF 470nfF 22uF
Capacitance 1005 = 4.7nF 10nF 22nF 100nfF 470nF
0603  1nF 2.2nF 4.7nF 22nF 100nF

1608, 1005, 0603(mm) : 0603, 0402, 0201 (inch)
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