Panasonic Polymer Capacitors
A technology to overcome the MLCC crisis?
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Panasonic Brief Introduction : As a Cutting Edge Passive Solution Provider

Wide & Solution based
Product Range

BCP considered factory design

(1 product = Mother factory in Japan + factory in overseas)

We are manufacturing capacitors since 1938 (81 years) !!
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Market Trend Supply Chain : MLCC’s tight situation will be continued

Parts counts Large size MILCC
continuously increasing still continues longer L/T
. . e - 25 1
High reliability MLCC A N
— . \., L 20 ——CHIPS (0201)
15 7 L (ﬂ_ﬂg/z : ~CHIPS EOGOB:
K2011>»  «2017>» . géiﬁ S ~—r— O,
HV/PHV shipment: 3.5mil — 10mil [—cmpsuzlo-zzzs)
MLCC per car(pcs): 1000 — 5000 5 R
(Convent|0na|) (HV/PHV) ek Panaso::iant:r::::tir::tsi;)n

2013 2014 2015 2016 2017

Panasonic Polymer Capacitors will be a good solution to replace

Very small & precise MLCC 0 low voltage & high capacitance MLCCs !!
K2011>»> <«2017>» £ ow
Smart phone shipment: 5mil — 15mil 10
MLCC per iPhone(pcs): 500 — 1000 ) o

100 pF
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Panasonic Polymer Capacitors : Wide product coverage
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X ) Panasonic is the only supplier
OSCON & which offers 4 types of polymer products
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Panasonic Polymer Capacitors : Technical characteristics

Anode: Aluminum
Electrolyte : Polymer

Voltage range
Capacitance Range
Temperature range
endurance

ESR

Ripple current

Size

Height

] Low Low High
ESR Profile Ripple

SP-Cap

2to 8 VDC

Up to 820 pF

-55°C/+105°C, -55°C/+125°C
2000h@105°C/ @125°C
Down to 3mQ

up to 10.2Arms

7.3x4.3mm

Tmm to 4.2mm

Low Small Large
ESR Case Size Cap.

Voltage range

Capacitance Range

Temperature range

Lifetime

ESR

Ripple current

Size

Height

AEC-Q200 qualified series are available

Anode: Tantalum
Electrolyte : Polymer

POSCAP

2to0 35VDC

3.9 to 1500 pF

-55°C/+105°C, -55°C/+125°C
2000h@105°C ,2000h@125°C
Down to 5mQ

up to 4.4Arms

2.0x1.25mm to 7.3x4.3mm
0.9mm to 3.8mm

Anode: Aluminum
Electrolyte : Polymer

o

Voltage range
Capacitance Range
Temperature range
endurance

ESR

Ripple current
Size
Height

] High High High
Ripple Voltage Capacity

OS-CON

2to0 100 VDC

3.3 to 2700 pF
-55°C/+105°C, -55°C/+125°C
2000h@105°C (-20°C -> x10)
Down to 5mQ

up to 7.2Arms

@ 4mm to 10mm

5.5mmto 13mm

AEC-Q200 qualified series are available

Panasonic Industry Europe GmbH (PIEU)

Low Very Low
ESR Robust Leakage

Voltage range

Capacitance Range

Temperature range

Lifetime

ESR

Ripple current

Size

Height

All values are AEC-Q200 qualified

Anode: Aluminum
Electrolyte: Polymer +

Liquid

25t0 80 VDC

10 to 560uF

-55°C/+105°C, -55°C/+145°C
10000h@105°C to 2000h@145°C
Down to 20mQ

up to 4Arms

@5mm to 10mm

5.8mmto 10.2mm

Panasonic



Panasonic Polymer Capacitors : Comparison with other technologies

Stable vs. DC Bias aging

Stable vs. frequency

Stable vs. temperature

at 120Hz
40
10 %
[ 150 r\? 30 ‘ ‘
A T POLYMER @ 20 POLYMER
20% POLYMER 3 S 2 |
© 10
8 230 % \ 3 100 <
= o c \ o 0
S 0% \ B \ 3
g MLCC S -0
50 % - — — MLCC 8 A g ‘ ‘ ———
-60 % = . 8 50 il § -20 MLCC ~
70 % 3 —~— T 30
80 x Tantalum ©
o ‘ -40
0.01 0.1 1 Ti:ﬂg N 100 1000 10000 = - i o WL 55 35 5 s 55 45 65 &5 105
Frequency [kHz] Temperature (°C)
Polymer are not affected by DC bias
ue: «
Silent Robustness Safety

Polymer will not suffer from piezo effect when a rectangular
shaped signal is applied
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Polymer can sustain mechanical
stress where MLCC fails

Overvoltage stress:30V/6A

6.3V -150uF

Other
tantalum
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MLCC replacement run

3. Size/ Q'ty

Pan

1. Voltage

e Chips: 2-35V
e Cans: 2-100V

e Line Voltage?

v No Derating for
Polymers

_

Other parameters to consider:
* Frequency of application ( 2500 kHz)

2. Capacitance

e Minimum: 2.2uF
e |deally >22uF

e Effective Capacitance
+ tolerance?

v No DC bias in
Polymers

.

used

e Chips: Above 0805

e Cans: 2¢5mm &
H>5.8mm

e Replacement<
Redesign?

v Many MLCC&
One Polymer

\

* Temperature requirement (Polymers have no temp derating but stronger <105°C)

* Automotive Propose : Hybrids is the most recommendable

asonic Industry Europe GmbH (PIEU)
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MLCC replacement example 1

CPU accelerator power supply Design for Arria 10

Vin=12V . = o Vout=0.9V
i 1 1 sw 1 ... 1
—|500kHz g; J; FPGA
& | bomc .
Control IC LSS ARHatS
| | FET X 46pcs
SW  [—=0R-
—|500kHz JI o J;]i
MLCC 100uF
x 46pcs
\_ Y,
B Power supply and Load Condition ‘
Vin 12V ! !
Replacement by Panasonic Polymer Capacitors
Vout 0.9V
Ipeak 55A @ D
Slew rate 27.5A/us : =
PS switching frequency 500kHz x 2ph | h |
Inductance 0.13uH

Panasonic Industry Europe GmbH (PIEU) Pal'lasorllc



MLCC replacement example 1 (con.)

Transient Response 35A (27.5A/us, No-delay)
Sw Power Supply L=0.13uH Vin=12V Vout=0.9V @500kHz x2phase

0.95
Reference Design -
> \ SP-Cap
g
s J\\
[4b] .
g I N — e
® Reference Design
»
SP-Cap
0.85 ' '
0 20 40 Time (us) 60
=== _Current Design | MLCC 100uF(1206) x92 Vp-p19mV

(-5mV,+14mV)

2V560uF, ESR3mohm, Low ESL, D size x 9 Vp-p24mV
(-11mV,+13mV)

- ) - )
2L Panasonic



MLCC replacement example 2

Industrial machine vision camera

The SP-Cap adopted in the power supply circuit Solution

height limit 2mm max. l

Component height 2.0mm or
less (7.3x4.3x1.9mm)

: \
- ~ 2mm makx.

Quantity reduction

SP-Cap MLCC (Ceramic capacitor) SP-Cap
CX series 6.3V100pF x 6PCS 6.3V180uF x 1pC

6.3V180uF

* Large Capac'g"ce t’ t/ w Total capacity Total capacity

. . ﬁt qt 150uF 180uF
Low profile t,

(Max.pHZ.Omm) (SV) (SV)

Panasonic Industry Europe GmbH (PIEU)
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Reference Designs

Panasonic Polymers are now getting common in the market
as the replacement of MLCCs.

Power IC Design-in Examples
L7 LI]-'I.II'JI:-J. _a, ﬂﬂliﬁﬂﬂf‘s (ﬂg{,‘:‘o" E}‘Y;Té‘\{;}:"_g

Processor Design-in Examples

EIXILINX ZyaciaiedViies (intel) NafaSiEm: (0  (intel) S B @)
' sUltrasScale+;,(FPGA)N (FPG? S .
T " y 3 . 3 | T A o a =

LN
- B - E@E POSCAP @ DE/DE]Converter
12Vin - 1V30A (sts274m . NEECap
“? DE/DE]eontiolier '
e 60Vin - 5V1A
(MAX17572EVKITB)

N
Wolfspeed

&iF‘J __’_‘}, \A O _;\‘_LL] 515":1[ =17

s%%ﬁ n stzad o MLEEs,

OS-CON Hybrid / E-Cap heresierisiics

Panasonic

— ] - '__I
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Technical Support Materials

https://eu.industrial.panasonic.com/products/capacitors/sos-
short-mlccs#overlay-context=user

MLCC replacement micro page
Web Catalogues

Products  Solutions  Applications Downloads RoHS & REACh  Aboutus  News & Events

CONSUMER | BUSINESS | CONTACT US |

Products  Solutions  Applications Downloads RoHS & REACh  Aboutus News & Events
G} Home > Products > Capacitors > 5.0.5 Short on MLCCs? PARTNER PORTAL LOGIN

Search Expert Search »

& Home > Products > Capacitors > Polymer Capacitors > SP-Cap Polymer Aluminum PARTNER PORTAL LOGIN

Search Expert Search >
Fomren o P Enter Keyword or Product Number Stock Search 5

e Application Guides

Line Up Relates Information Disenntinued Products Features Applications Supy

S.0.S Short on MLCCs?

Panasonic is a leading supplier for Capacitor technology offering an extremely wide range of MLCC alternative solutions including SP-Cap, POSCAP, 0S-CON, Hybrid,

Polymer Capacitors: SP-Cap Polymer Aluminum

Others
all of which can be considered NOW to replace difficult-to-get MLCCs.

+ SP-Caps are Surface Mount Aluminum Electrolytic Ca
. * LCD panel, etc. With higher ripple current, stable ESR and capacitance across broad temperature and frequency spectrum,
as their electrolyte material

.+ SP-Caps are primarly used as input and output capac Polymer capacitors offer value against Electrolytics for efficient designs.

ultra low ESR values.

Example of Applications 4 variations in Polymer dielectric capacitors
+ Panasonic SP-Caps offer excellent performance for m

values at low cost.
+ Including chip and can-type (SMD & THT ).

& COMMUNICATION INFRASTRUCTURE & SERVER * No derating and DC bias unlike MLCCs
+ Physically more robust, longer lfetimes and safe-failure modes (no-burning)
& BUILT-IN BOARD & [AUTOMOTIVE) INFOTAINMENT/SENSOR. CAMERA N\
Line up DROP-IN REPLACEMENT FOR MLCC IF:
R MONITOR CAMERA R SMART METER
- Voltage 2 - 36V
tomatches.  tems perpage LI & ssp & LCDPANEL * Gapacance roqured 2474F More info on MLCC Shortage:
- BandD case sizes
: 3, 5.0.S. Shorton MLCCs? Choose P ic Polymer Series!
Body shape  SeriesType Data  Image Category  Endurance Features Rated 3, POWER BANK/USB POWER &, USBCHARGER pRLCRAEC G200 ool = s USRI e e
Sheet temp. range  (h) voltage &, Whitepaper on MLCC Shortage
(c) range
ey 3, SMARTPHONETABLET 2 EASY STEPS TO IDENTIFY YOUR RIGHT FIT

() More info on Polymer:

sMD > CSCT.CX -8510+105 2000 - Highvoltage: 35 21035
’ V.DC max

- Low profie:

&
o an Support Tools 3, FGPA Capacitors Leaflet
&

Whitepaper on Understanding Polymer and Hybrid Capacitors

Polymer Capacitors Combi Leaflet

S a m p I e b oxes Simulation Data Libraries Capacitor Selection Tool CAD Data Wh ﬁ""é’e °"6"5‘ 659 rs I Vi d eos

Frequency characteristic data. equivalent circuit models, This tool displays the characteristic (ESR, ripple current, CAD data can be download. (3D STEP)

and S-parameter data can be downloaded for each capacitance etc.) needed for a capacitor and automate . )
Lo - N N ~= Panasonic Polymer Capacitors
individual item number. the selection of a proper capacitor. e

& Download &, Download &, Download

ry Europe GmbH (PIEU) Panasonic
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Conclusion

Why Panasonic and why polymer capacitors?

Panasonic: Polymer Capacitors:
« Widest Polymer footprint in the market * No Derating
* \Voltage

* Pioneer with the technology — longest design-in
experience

* Temperature

* No DC bias

. le | i . .
Stable leadtimes * No Piezo Noise issues

. . : : _ _
Increasing investment in capacity * Not prone to cracking or mechanical stress

* Every polymer family has its own: .
* Main factory & R&D in Japan

Highest capacitance
* Low ESR
* Higher ripple current capability

* Overseas factory

e Part count reduction = Cost reduction

» Simply better design!

Panasonic Industry Europe GmbH (PIEU) Panasonic



Thank you for your attention!

Question, comments, observation are welcome.

Business, of course, is always more welcome

Panasonic
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