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AMOTECH CERAMIC CAPACITOR

IC and Systems Package Application For Space saving :
y ge ApPP Large capacitance - ACS, ACX series

For Flip chip & Wire bonding at mmWave ’
Broadband capacitor - ABC series

‘l‘

IC Developer System OEM
Driven Driven
_ For EMI solution
Device Package System Module . .
ey 3 Terminal Capacitor
PAE

- AFC series

For Wire bonding For Wireless application

Single layer capacitor - ASC series High Q MLcC - ACQ series
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PRODUCT REVIEW

@ High Q MLCC & Large Capacitance MLCC
» 1111, 0805, 0603 inch for Macro-cell > 0402 — 1210 inch
» 0402, 0201 inch for Small-cell, CPE > High reliability X7R base
. » COG base Low ESR > 50, 100V

4 Broadband capacitor

y 4 ' » 0201, 0402 inch plating
» Up to 40GHz solution

> X7R / X5R base - 3 Terminal filter

» 0603 — 1806 inch
» High reliability X7R base
> 50, 100V

@ Single layer capacitor (under development)
—— » 10 mil, 15 mil (0.25mm, 0.38mm)

» Gold plating
» High Capacitance with Low loss

&
> High K material O Q



BROADBAND CAP. FOR mmWAVE & OPTICAL DEVICE

> ABC series

- Customizable size
- Low insertion loss
- Ultra broadband up to 40Ghz

- Low loss dielectric

- RoHS compliant



APPLICATION REVIEW
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Optical Transceiver & Capacitor

- Optical Transceiver Block Diagram & Circuit
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» DC Blocking Cap — Broadband Cap(BBC) 16 pcs x System
+ DC Bias Cap : RF Amp Block — SLC (High Voltage)



ADVANTAGE OF FEED-THROUGH CAPACITOR

DC power line ripple
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MAIN CHARACTERISTICS

Lot No. L (mm) W (mm) T (mm) Capacitance Layout
AMOTECH #1 S25KBA120002A S20A 11AA 0.66 + 0.03 0.35 + 0.03 0.35 + 0.03 100nF
AMOTECH #2 S25KBA116003A S20A21BA 0.60 + 0.03 0.30 £ 0.03 0.30 + 0.03 100nF
AMOTECH #3 S25KBA120005A S20A 10CA 0.60 + 0.03 0.30 £ 0.03 0.30 £ 0.03 10nF
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AMOTECH BROADBAND CAPACITOR

> Applications Ac
- Wide frequency range DC blocking = ’“\i.i/ﬂ\/’ AC pass band
- Optical devices ( ~ 20GHz, ~40GHz, ~60GHz)
- mmWave devices be
P

% HIGH Q CAPACITOR VS BROADBAND CAPACITOR
NOTE : Reducing self resonance of capacitor.
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PRDUCT LINE UP

» ABC series (AMOTECH BROADBAND CAPACITOR)

- Wide frequency range DC blocking
( ABCN series :~ 20GHz, U series ~ 40GHz)

- Low insertion loss

- 0603 ~ 1005 mm / 6.3 ~ 10V

ABCN series

ABCU series

Tin(Sn) plating

Tin(Sn) plating

Gold(Au) plating

0201inch/ 0603mm

0402inch/ 1005mm 0201inch/ 0603mm

l | &

0402inch/ 1005mm 0201inch/ 0603mm

ABCU 10 2 01X 103 P G D G
, Material . . Cp. . . _—
Series name Voltage code Size Capacitance Tolerance Plating Taping Application

% PRODUCT LINE UP

AMOTECH | Part description | Frequency option | Terminal option
ABCU10201X103P1DG .
ABCU10201X103PGDG 0603mn/020Tinch, 10V, 10nF, X75 ~ 40 GHz Ni barrier, Au plating
ABCU10502X104P11DG .
ABCU10502X104PGDG 1005mn/0402inch, 10V, 100nF, X7S ~ 40 GHz Ni barrier, Au plating




AMOTECH SOLUTION
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AMOTECH TECHNICAL ADVANTAGE

» Technical advantage

: Acquired material technology derived from MLCC investment.
Material - In house process of high K material: X5R, X7R, Y5V

High Frequency Design & Measurement
Design - High frequency modeling software (ANSYS-HFSS, ADS)
- 7/OGHz measurement system from mmWave technology

In-house Plating tech
Process - Gold, Nickel, Tin
- Plasma processing ; surface flatness, migration prevent

Small size product mass production experience

Production - Monthly 200Mpcs production of 0201, 01005



HIGH Q MULTILAYER CERAMIC CAPACITOR

> ACQ (High Q) series

- Variable Size
- Low ESR

- High working Voltage

- High self resonance frequencies
- Stable COG dielectric with PME (Precious Metal Electrode)

- RoHS compliant

Part No. Ordering No. EA (nch) Size 1S (mm) Rated Voltage Capacitance
ACQO1X2BNI[J[JJADG | A60Z[[][JT200T 0201 0603 200V Under development
ACQO02X2BNIJJJADG | A6OLI[I[JT250T 0402 1005 250V 0.1~27pF
ACQO3X2BNI[1JADG | A60S[I[][IT250T 0603 1608 250V 0.1~100pF
ACQO5X2BNIJJALG | A6OFJ1[T250T 0805 2012 250V 10~240pF
ACQTIX5BNOIICJALG | ABOBIIIT500T 1111 2828 500V 1.2~100pF




Superior Performance for High Q MLCC

» 25-35% lower ESR against best industry standard, extended HF performance
» lower ESR may allow use of smaller capacitor size, replacing 0603 with 0402 for smaller board size

l Ultra-Low ESR, High Q Performance
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HIGH Q MLCC FOR RF APPLICATION
| AMOTECH | _ MURATA | ATC___| KNOWLESOL) | _ TEMEX __

1111inch  A80BOR1BT500T GQM22M5C2HR30B  800BORTBT500T 1111J500P100BQT  501CHBOR1BSE
/2828mm BO1D

0805inch  A6OFOR1BT250T GQM2195C2ER10BB  600FOR1BT250T ~ 0805)250P100BQT  251SHFOR1BSE
/2012mm 12D

0603inch  A60SOR1BT250T GQM1875C2ER10BB  600SOR1BT250T  0603J250P100BQT  251SHSOR1BSE
/1608mm 12D

0402inch  A6OLOR1BT200T GQM1555C2DR10B  600LOR1BT200T ~ 0402)200P100BQT  201SHLOR1BSE
/1005mm BO1D

0402inch  ABOLOR1BT250T )

/1005mm < To replace 0603inch/1 608mm 250V type

020%inch  AGOZOR1BT200T < To replace 0402inch/1 005mm 200V type

/0603mm

> BLUE CODE : SIZE CODE
RED CODE : CAPACITANCE & IT'S TOLERANCE
GREEN CODE : VOLTAGE CODE



ADVANTAGE OF AMOTECH HIGH Q MLCC

> Basis of using AMOTECH high Q MLCC

/ Higher Q & Higher BDV for PME \ 4 Enough Power Rate A

* Lower ESR & High Breakdown voltage * 80W test pass @
3.5GHz, 10pF

M com 20kV  100mohm ot [ T TESH 0402
(BME) 0.14 || — ATGC 0402 50W Pass Pass
A com 29KV 110mohm & N 60W  Pass  Pass

x ]
(PM E) w008 nh\ﬁ/ —

006 70W  Pass Pass

A h 29kV 80moh oot 4 I R—
(P"I\‘/I(:Et)(-:‘c e 0 o T 80W Pass Pass

500.0M 1.0G 15G 20G 25G 3.0G6
\ FREQ(GHz) / k )




PROCESS TECHNOLOGY

. ] ] ° ! ° :
l KEY PROCESS l KPI - MLCC
Dielectric Powder 50nm
Dielectric Thickness Tum
Internal electrode Ni, Cu - 0.5um
Stacking 600 layers
Compression 2000 atm
Binder Burnout Carbon 1 ppm |
Sintering 300°C/min, Precise deoxidation atmosphere

AMO Advanced Material On TECHnology
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Quality : IATF 16949:2016

Ceruficate No - RTS00%3.1

“." .
IATF Comificate No - 02912853 3
Page: 12

Certificate of Registration

QUALITY MANAGEMENT SYSTEM

Thus i 1o cortafy that
the quality managemsnt system of

AMOTECH CO.,LTD.

at
380, Namdongseo-ro, Namdong-gu, Inchoon, 21629, Korea

Has been feand o confomm to the Qualily Managemont Sysion Standand
IATF 16949:2016
This Cenificate i valid for the following product or sorvice ranges:

Design and Manufacturing of Multi-layer Ceramic,
Dielectric

Ceramic and Antenna

Permitied exclugion. NA

Issue Date - Feb. 20. 2018

Cenificataon Date : Feb M0 2018 Expiration Dute : Feb. 19, 2021
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Authoraed By

Environment : ISO 14001:2015

Km?)
I Certificate of Registration SYSTE!
ENVIRONMENTAL MANAGEMENT SYSTEM

Ths is 1o certify that

AMOTECH CO.,LTD.

rl.ww:r 5& IIQT Namrg il tuwm wmwo.ﬂmrm

ou Feheon, Kores
|, Koroa
en found ta <oafirm to the Enviroamental Masagement Syitem Standards

KS I ISO 14001:2015 / ISO 14001:2015

This Certificate 1§ valid lor the following product of sérvice ranges
Degign, Developmen, Manufacture and Service of
Muiti-Layer Covamic and Dislectic Coramic for Mobie Phane, Automobie,
Computer, Network, Home Applance Incustry

bsue Date: Jan. 22. 20018
Certification Date : Oct. 5, 2017

Valid Date ©  Oct 4. 2020




Mass production line

Target :  Ensure product reliability

Qualified AEC-Q200

PQC 0QcC

1QC

» X's Factor management (measurement) . . .
. » Final inspection
> Powder Analysis - Slurry viscosity, Casting "T", Printing "T", Co/Df P Solderabili
- Particle size, Composition, Firin file. Plati . - Cp/Df, IR, Solderability,
g profile, Plating thickness, ... o . .
Dielectric constant i D - Reliability(High temp. Operation Life test)
» Paste > Pée—/ll;?ple;tg)n(tl.-lalf—:n|7h§d iood) » VOC — VOP is linked to utilize it as an opportunity for
- , IR, Section Analysis, earance, }
- Solid contents, Viscosity, DP . v PP improvement
Thixotropic index imension » Continuous review and operation of measures to identify defects in
» Time * Space deviation Management a short period of time — Zero Defect
R Statistical analysiNT of insiicator trends(Data Customer-oriented thinking
onitoring) f (Preventfefect recurrence) :

w \/




Reliability test equipment

af

i

Low/High Temp. Chamber Temp Cycle Chamber * lon Migration Evaluation System

p———
.

Vibrator Mechanical Shocker

ESD Tester
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