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KAP KEMET Advanced Packaging

KAP: EIA Sizes (High CV/cc) KAPg H Case 73620
- Better volumetric efficiency allows increased capability 0" s

. in current case sizes
- 30% to 200% cap increase depending on case size

KAPg 1515025

Traditional SMT Space

KAP: Large Footprint / Embedded

- These designs address customer needs for
valve metal capacitors where large energy is
needed, ex. SSD

Embedded
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KAP: Low Profile / Embedded
- These designs address customer needs
for valve metal capacitors in the low profile
/ height restricted areas

PSMA AP==C.



AGENDA & SPEAKER

Agenda About the Speaker

1. The Technology Choices: Aluminum
2. Looking into the chip
3. The power of embedding

/
X 4
Wilmer Companioni, Senior Technical Marketing Manger
BSEE University of Florida
15 years of industry experience
2 years in sales
7 years in marketing
10 years in engineering design
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Evolution of Packaging
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Comparative Properties

Sintered Metal

Physical Form of Metal Etched Foll Powder Compact
Density of Metal, 5 7 16.6
g/cc
Metal Oxide Dielectric AL O, 13,05
Dlelectrlc*GrowthRate, 10 20
Y,
Dielectric Constant 8.5 27
Anode Resistivity 26.5 mMn-m 131 nw-m
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AG-CAP Construction

D-Case; 3 X 3

Ag Adhesive

Electrically connects elements &

PSMA

Mold Epoxy Resin

Physically protects capacitor

Lead Fram

Spacer

Aligns elements

(+)
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AO Gen |l Element Construction

PSMA

Copper Foll

Acts as current collecto
for element

l

Ag Paint
Electrical connection
of surface

=

Carbon

Low resist connectior
between polymer

—

& Ag paint

Conductive
Polymer

Counter electrode

Al Foll

Anode & dielectrid
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Etched / Formed

Mask
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AO Gen Il Construction

Mold
Compound

.
a

Aluminum
Copper  Element

Soldered Foil
Terminal
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Simplified AO Cap Element
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AO Gen |l ElementConstruction Benefit

To reach the capacitance, regiorns
of the part the current must
traverse from one end of the
element to the other end.

-
Copper: 5X+ more conductive than silver ir (S/cm) Relative to Cu

i Polymer  10-1000S/cm 0.0020.2%
Copper

= Carbon 1-20S/cm 0.00010.003%
Carbon Ink
Silver 10,000 1.7-17%
100,000S/cm
Copper 600,000S/cm 100%

AP==C.



Differences in Ta Versus Aluminum Structure o A
b2 a2SR3ISae Ay !t { UNHzOU dzNB

/No derating is required at max temperature for aluminum polymers.

Tantalum '
a Stress Concentrator Aluminum

Smooth and Continuous
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Voltage Derating Guidelines

Poly KO Poly KO

. Alum -Poly AO
V;>10VDC ViRO10VDC

6
0.1CV 0.04-0.06CV

Typical derating guidelines: Temperature Ratings:

Tantalum MnQ: 50%
Polymer KO: 10%
Aluminum Polymer:. 0%

Tantalum MnQ: 125°C up to 230°C
Polymer KO: 105°C150°C
Aluminum Polymer Gen I. 125°C
AO Gen Il: 105°€125°C (future)

.SM n MLCC (X5R): 85°C APEC@
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ESR and Impedance vs. Frequency
AO Gen |l v&€KO

Impedance and ESR vs. Frequency
A720V227MO06ATE vs T520V227MO006ATE012
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Capacitance vs. Frequency
AO Gen |l v&KO

PSMA

Capacitance (pF)

Capacitance vs. Frequency

A720V227MO0O6ATE vs T520V227MO006ATEO012
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Progression to Thinner Components

As the thickness of device is reduced the
percentage of height used for capacitance

decreases quickly.
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Where Traditional Methods Run Out

Usable capacitor height is decreased further when factoring in manufacturing tolerances.
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KEMET Advanced PackagiRgpcess

l Prepregw/ glass weave
Cross Section View

Copper Foil Prepreg

LaminationS
tep

Capacitor //

Capacitor lamination processed in such a
way as the glass weave Is compressed to
the capacitor elements and provides
thickness limits.

PSMA



KAR Terminal Forming Pockets cut into laminate form the basis for the

terminals.
Copper plating is formed inside the pockets to conn

the capacitor and the copper cladding layer.

Copper plating into
vias/pockets to form terminal
connections

Copper etched to form discrete
terminals and capacitors cut free from

the laminate

N
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KAPR- Construction

Fibers acting as spacing
element to center the
capacitor.

Resin with fillers form
around the part during
lamination.

250um

Terminal formed by copper cladding and plating

Capacitor Thickness (typical{180um-H n 1 K Y U Polymer, carbon, silver
Encapsulant Thickness (glass wea@0pum¢c n x Y 0 and copper cathode
Copper foil (terminalsy (5pm-m 1 K Y U Iayers.

Total finished part thickness0.35mmc¢ 0.25mm

PSMA AP==C.



