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Division

* European location
» Specialty focus
* Broad portfolio

 Flexible production

Products

« EDLC
« SMD

* Snap-ins / Screw

terminals

* Radials

* Axials



- Aluminum Capacitors —
T Product Portfolio

The DNA of tech:

Power

Miniatures Capacitors

Energy Storage




vls_ﬂa*f Aluminum Focus Products
The DNA of tech: (((@)))
’ EDLC

]

Power
Capacitors

tj SMD

« Automotive power » Automotive control

backup

* EV chargers

 |Infotainment * Inverters
e e-latch
eraiehes * Under the hood  DC-Link
« Cameras applications _
* Traction

» “Last gasp”



EDLC

Supercapacitors for Energy Storage
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The SuperCap serves as a backup power source in the event
of a power outage (e.g. battery disconnection due to an
accident event).

Typical Applications for Supercapacitors in Automotives )
Vishay has a unique offering of AEC-Q200 parts on the Elateh i el door locking / unlocki =
market with enhanced vibration specifications vs our Lateh is a"."?te igent oor focking / tUnfocking =
. . . system that eliminates mechanical components and @
competltors. _V_Ve also have the hlgheSt range of automotive- controls all features and functions electrically, providing o
qualified products on the market as of now. convenient use and higher reliability %
=}
@
o

[ RR——

E-Latch

This will allow to unlock the doors and exit the passenger
compartment in case of emergency
(e.g. system availability for 72h)

* Electrification of mechanical /
hydraulic systems such as
electric power steering,
suspension, roll stabilization,

Pawl lock

ninflliels
&y

Stabilization of 12V /48 V
voltage rails

Dying / last gasp, safe shutdown:
@ * Driving video recorders (DVR)

Al | . Central gateways

* On-board diagnostics (OBD)

* And more ...

Brakes:
* Electric parking brake (EPB)
* Regenerative braking (energy harvesting)

#
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In Development: Industry-First EDLC SMD cd
Vishay — Non-Solid SMD EDLC (Standard V-Chip) o )
AUTOMOTIVE d
GRADE 2

L.

x Y

A A ﬁ
Base Plate:

Radial SMD EDLC

Base Plate:

4
Radial SMD . ‘

Advantages

Reflow-solderable
Allows customers to go full SMD

» Same specifications as radial EDLC: best in class lifetime,
AEC-Q200 qualified

© VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.




30,0

. o
Endurance Testing @ 65°C 3V =
\ 4
Case Nom. Rated Case Nom. Rated
Size C [F] Voltage Size C [F] Voltage =
ul[v] U[V] 3
VISHAY EDLC235 25F 3V CS1625 o5 3 Competitor 1 Supercap 25F 3V CS1625 o5 3 E
(5pcs on test) (5pcs on test) >
C [F] === Product: EDLC 235 C51625 == Test: Endurance @ [65°C 3V 0%RH] C [F] === Product: EDLC 230 C51625 === Test: Endurance @ [65°C 3V 0%RH] E..
30 o
O

0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Time [h] Time [h]
===<MW = = C_MIN (Endurance Limit} = = C_nominal — --Endurance — - - Useful Life ===-MW = = C_MIN (Endurance Limit} = = C_nominal — -- Endurance = — - - Useful Life
ESRAC [MOhm] === Product: EDLC 230 CS1625 == Test: Endurance @ [65°C 3V 0%RH]

ESRAC [mMOhm] == Product: EDLC 235 C51625 —— Test: Endurance @ [65°C 3V 0%RH]

500 1000 1500 2000 2500

500 1000 1500 2000 2500
Time [h]

Time [h]

===-MW = = ESRAC_MAX (EnduranceLimit) = = ESRAC_nominal =~ — ‘- Endurance = — - - Useful Life

===+MW = = ESRAC_MAX (Endurancelimit) = = ESRAC_nominal =~ — --Endurance  — - - Useful Life
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EDLC

Value Proposition

Where to Hunt

Segments: automotive power
backup, industrial automation, data

protection

Applications: e-latch / door locks,
transmission controls, data backup

Competitors: Maxwell, Eaton,
Jianghai, Vinatech

Target customers: Tier 1(GM, Ford,
Stellantis), Tier 2 (Magna, Borg
Warner, Lear, Aumovio, ZF ...);
data protection (AWS, Nvidia)

y
y F 4

How to Engage
Customers

Door opener questions and
positioning...

* |sthe EDLC the last leaded
part in your board?

* Do you require AEC-Q200
qualification?

* Does your application require
high performance and long life?

* Do you need a source outside
of China+1?

el N

AUTOMOTIVE
GRADE

How to Win

Industry-first SMD version in
development

Fully AEC-QA200 Rev-E qualified,
UL810A-recognized

Ruggedized version will withstand
85 % RH /85 °C testing

Best in class lifetime 2000 h / 85 °C
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SMD Aluminum Capacitors

V-Chip
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Aluminum Radial and SMD for Harsh Environments
High Temperature — High Vibration

150°C
125°C

250 AMI-Vat 105°C 250 CAZ-V al 105 °C

RTI-Vat125°C  246CTI-V at125°C
46 AEC-0200
260 RLA-V at 150 *C 260 CLA-V at 150 °C 0

Up t0 50 9

Advantages Operating Conditions
+ AEC-Q200 approved capacitors that surpass specification up * Up to 30 g for SMD capacitors

to 10 times Up to 150 °C operating temperature
« Bestin class high temperature capability . Long lifetime

e Made in Austria

© VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.




SMD

Value Proposition

AUTOMOTIVE
GRADE
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How to Engage
Where to Hunt Customers How to Win
Segments: automotive Door opener questions and 150 °C rated SMD up to 80 V
positioning...

Applications: high temperature e- 30 g vibration resistivity

mobility: e-compressors, . . .
converters, OBCs, coolant; FO Jielt rteqUIre h'%.h.t o
infotainment, motor control emperature resisuvity

Long lifetime and reliability

Competitors: Nichicon, Chemi- * Do you need high vibration

Con, Lelon resistivity
Target customers: Tesla, Tier 2 * Do you need a source
(Magna, Borg Warner, Lear, Aptiv outside of China+1?

Aumovio, ZF, Bosch, Valeo ...)




Power Capacitors

Snap-Ins and Screw Terminals
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Power Capacitor Typical Application
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Input Filter
&
Protection

T-Type Full-Bridge

MPPT
Inverter

Control

IGBT! Driver g I
Output Filter ’ IGBT
’ Control

Supervisor
Advantages Operating Conditions
« 2, 3, or 4 pins for assembly options, replacing bus bars to * Voltage range: up to 600 V
lower costs » Temperature range up to 105 °C
« Lifetimes up to 15 years at 65 °C « Useful life: up to 5000 h at 105 °C

« High ripple current capability

© VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.



Power Capacitors

Value Proposition
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How to Engage

Where to Hunt Customers How to Win

E@grﬂent$i industrial high power, Door opener questions and 600 V rated snap-in
charging itioni
o _ PO Long lifetime and reliability

A_ppllcatlons: power supplies, DC- - Do you require high
Link reliability and
Competitors: Nichicon, Chemi- performance?
Con, Lelon N
Target cust ABB: Eat * Does your application

arget customers: ; Eaton; i i
Rockwell, Parker SSD; Transit rGGOCE)U{;eazldgl’r\]i\é(;ltraeglgizsbilﬁglgo

Authorities




Design Resources and
Selling Tools

Available on the Vishay Website
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Some Ways to Find the Right Product...
Product Search X-Ref
N L

Design Resources AR
T T 2 )

Selector Tool e s |
e i e e e e e e e e v e e = D SR DO StOOK -

Mdmiaan Swcronte  Dewgn Soon | Docomrs Linary | seeis Nemsies | st viseos

 Parametric search based on:
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« Capacitance

Voltage /

« Size
Selector Tool
« Temperature rating
« Lifetime S

Packaging
» Access to specs and other resources

« Will allow inventory check and order
placement with “Buy Now”

Q Aluminum Electrolytic | Capacitors | Vishay

© VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.



https://www.vishay.com/en/capacitors/ripple-current-simulator/
https://www.vishay.com/capacitors/aluminum/
https://www.vishay.com/capacitors/aluminum/
https://www.vishay.com/capacitors/aluminum/
https://www.vishay.com/capacitors/aluminum/
https://www.vishay.com/capacitors/aluminum/
https://www.vishay.com/capacitors/aluminum/

Some Ways to Find the Right Product...
Product Search X-Ref

W KoyanidFart & [Zstock chockiluy How () Crass Hel Parts

i
VISHAY.

FRODUCTS v AFPFLICATIONS REZOURCES»  CUSTOM CAPABILITIES COMPANY l = * P ]

Fruducls = Cupasbay o Ahnmum Eviupi:
CAPACITORS - ALUMINUM ELECTROLYTIC

| |
. . .
Aumnum Lieciroiyts Camseinms prowde 3 smaler capacnion oplon sten high power mings and bigs capaniaros waluss 38 resdsd Wskay chsre a B I'S:tlrrb"l:ﬂ:t@ﬁlastﬂleknﬂrwwf 1

sgerTy thae il peodues B autametive, sedical, dlemaive cocgy, and oihe Figh-demand applicrinn

Parametric Searchi || Aluminum Elecirolytic Design Tools | Document Library Press Releases " Product Videos
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v
Design Resources Lifetime Calculation Tool o
LIFETIME CALCULATOR FOR ALUMINUM CAPACITORS . ;
H = Grdeing Code:  [WALIGUIEI04ED 2 @
Lifetime Calculator o o 9
S — ° 7 >
Target Ltatima [year] [+ ‘:" E
Humber of Parallel Branches: |1 (7] ﬁ
S

» Selects product parameters by S
entering PN ——

 Allows for calculation of product e ST
lifetime based on customer’s i B |
Qe irsa w | s | e ] ymm | om | o | e |Heoooes oeo
application oo _ll=—1-= |
* Need to enter frequencies, e
A — [ ooz oo =]
temperatures, and duty cycle (e

Q Aluminum Capacitors Lifetime Calculator | Vishay

© VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.



https://www.vishay.com/en/capacitors/ripple-current-simulator/
https://www.vishay.com/capacitors/calc-alucaps-lifetime/

| [ | | |
Lifetime Calculation Tool \ o
Praducts » Aluminum Capacitors Lifatime Calculatar "
LIFETIME CALCULATOR FOR ALUMINUM CAPACITORS _
COCI-04 =
2B ]
Ordering Code: [maL210116104E2 | @ “ o
Serles Name: 1017102 PHR-ST (4] £d <
}
Useful Life [h]: 170000 o 2o =
Rated Ripple Current [A]: 147 (4] I 20 “ *_:'P;‘_
Target Lifetime [year]: [10 | n T ™
Mumber of Parallel Branches: |1 | 0 1.6
”' [ lifatime mutiplier
:IE SN pAEn
08 “’—Sﬁa* -
o5 SN

,
y LY Ty Sy
40 50 B0 70 ao a0 100
Maln Frequency of Ripple Current [Hz): I 1000 | |

Ripple Current Muliplier: g 130 | |
Operating 0
perating Percent Operating Ripphe Ripple Hipple Operat I Ratlo Lifetime Error Equivalent
Conditian Time per Year per Year Temparature Current Current Current "meng [;] I il Mhusltiplier Message Uaaful Life
Name [h] %] Tama["Cl 1, [A] 1. 1N LA 1] L]
° O (] O O
[+ a0 | so0 | 2w | o ] | 43800 0 0 108 |Moemorsocem| 402
S |idle | 1752 | 20 | 25 | 0.1 | | 17520 0.08 0 100 Na errars ocou 161
@ [on [ 28 | o | o | w0 | | | 26200 i3 | os 48 |Moemorsoceu| 5475
Lifatima Used by Dparating Conditions[h]: G038
Capacitor's Lifetime at Tmax [h]: |1c..|:|m |
Calculated Lifetime of Capacitor in Application: |1=1503'I | h nr| 166 | yr
Error Message: INu Brrors occurred




El

<

=

Call to Action
How Will We Win Together?
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» Bring any identified EDLC opportunity to
Division. Competitors are seeing offering non-
automotive products

« Heavy focus on ruggedized product capabilities,
and advantages against competition (AEC-
Q200)

« Look for EDLC opportunities in Al servers

* Focus on high temperature products such as
160-CLA, showing long operational lifetime
(lifetime nomograms)

« Leverage European manufacturing vs Chinese
competition for customers wanting to move away
from China sources

© VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.




Capacitor Business Segment

Aligning for Profitable Growth
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