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Focus Specialty Capamtors
FHEH AR
o Alumlnum EHEAR

Snap-In & Screw terminals, Harsh Application Environments

AR, G TSI

» High Temperature Products
fe i
= Film: HEBEAS
« Industrial Power LMV HL 5

— DC Link capacitor MKP1848 / 9
DC Link HL7% %% MKP1848/9

— RFI Standard X-Line Applications BFC2 339
RFI Ar#EXHL AN ] BFC2 339

— Snubber for IGBT Direct Mount BFC2 386
F T IGBT B 5 2 35 [ 22 L 245 BFC2 386

= Ceramic: BB AR

* VY1 and VY2 Series for lighting and power supplies
M TR ERVYIRIVY2 324

» High voltage for industrial power

P b R YD v 7

» Focus for new special application designs at industrial power supply and lighting

Tl LRI B B m ) TR AR Aok .
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Focus Tantalum & MLCC Capamto
REHNMLCCH A %

Molded Chips Specialty Products (TR3, TP3, TH3, T83)
B AR5 F = i (TR3, TP3, TH3, T83)

Coated Chips
R B
Hi-Rel , High Voltage Conformal (63/75V)
e ] S R IR JE 7 i (63/75V)
MAP: Continue focus on High CV (Highest in the Market!)
MAP: 3 F/NRAL P i (T 2 L e A% )
Wets: new high energy products for MIL and Medical, High Temperature for Qil Drilling
VR T TN B R e i, FH T A R s T

HVArc Guard and Military — CDR, High Rel. parts
HVArc Guardf1%: T -- CDR, Hi-Re 5 0] 5& & 41

Non-Magnetic MLCC
TeHiMEMLCC

Magnetic Resonance Imaging compatible ﬁ
CARIAREES

UHF Chip Antennas for mobile devices (UHF 470 MHz to 860 MHZz)
FHF R334 19 B AR 2k (UHF 470 MHz ~ 860 MHz)
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Broadest Line of Tantalum Capacitors

Solid Tantalums

Wet Tantalums

[l 25 R EH
[ | |
urface Moun Leaded Axial Leaded
T 2 5| A e EEl
|
Axial Leaded 42\ 5] i Epoxy Coated g%ﬁ;&lﬁgppllcaﬂons
Frameless Molded JoHER Hermetic Metal Case IR :N: / Tantalum Case
Conformal Coated /= EHIERITT iadi“ziliipped RIE AT
Commercial /] ﬁﬁ.&/m Commercial, CECC
MIL-C- 39003 %ﬁ%’%gmded 7ifl, CECC
u .. CECC : Commercial i MIL-C-39006
» B % | SPRAGUE, TANSITOR, MALLORY,
b | . aly” F =
m WHew . . Il y} e ;/fw/”
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Solid Tantalum
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Solid Tantalum Construction

H

CERNSRINECY A

Tantalum
Anode Lead

Tantalum
Ta, O 5
MnO >
Carbon
Metalllized

Outer
Electrode
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Description: Solid Tantalum Hermetic
Ui B PEASE A

Hermetically Sealed, Solid Tantalum, Metal Case Axial Leaded
FErG A S, [, 1R g g s
MIL-PRF-39003/01 Style CSR13 (standard)
MIL-PRF-39003/03 Style CSR23 (extended)

MIL-PRF-39003/09 Style CSR21 (low ESR)

Hermetically Sealed Solid Tantalum ™4 % $&f i [E] A 4H
Metal Case Axial Leaded 71217 5 26 & J& 41 5%
Capacitance range ZfHJEH: 0.027 ~ 1000 pF
Voltage rating HE%¥2¢: 6 to 100 wvdc

+125°C

Operating Temp TAEIRE: -55°C e
Case sizes #MeR~: A B,C,D S
Failure Rates %% : M,P,R, S

Weibull Z2: B,C,D 8

~



Description R

i ]
Molded Solid Tantalum Chip % & & £H 5 A B2 ne
MIL-PRF-55365/08 Style CWR11 i:
Capacitance range B[ : 0.1 ~ 100 pF ‘1
Voltage rating HJE%2%: 4 ~ 50 wvdc -ﬁ

~

Operating Temp TAE#E: -55°C ~ +125°C
Case sizes #h5%R~f: A,B,C,D
Weibull Failure Rates %% : B, C, D

Terminations ¥i#%: (H) solder plate 1%
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Molded Tantalum Chip CWR 11
IR UG P A L CWR 11

e

CATHODE
TERMINATION (-)

SILVER ADHESIVE

—— POLARITY STRIPE (+)
FANTALUM - EPOXY CASE
MnO ANODE WELD
CARBON
SILVER POSITIVE
PAINT TERMINATION

ANODE
WIRE

10
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Conformal Coated Solid Tantalum Chip #7142 8 B 481G Fr L2
MIL-PRF-55365/04 Style CWRO06

Capacitance range &{E7el: 0.1 ~ 100 pF

Voltage rating FE%64%: 4 ~ 50 wvdc

Operating Temperature LAEiR ¥ -55°C ~ +125°C

Weibull Failure Rates gifi /R AR B & C

Case sizes #h5%e X~ AB,C,D.EF,G,H

Terminations:¥i4%: (B) Gold - standard &t

ll
JE R
(H) solder pl.ate J&Fﬁn g 0 @
(C) solder dipped &% -

Surge Current JRif: (A) +25C, post Weibull
(B) -55C & +85C, post Weibull
(C) -55C & +85C, pre-Weibull

11
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Description i B

Conformal Coated Solid Tantalum Chip &2 @& £H05 F
MIL-PRF-55365/13 Style CWR16

Capacitance range {68 : 0.33 ~ 330 pF
Voltage rating HHE%2¢: 4 ~ 50 wvdc

Operating Temperature L{EiRE: -55°C ~ +125°C
Weibull Failure Rates K£%(%: B & C

Case sizes 45 ~)': A, B,C,D,E,F,G,H

Terminations #i$%: (B) Gold — standard &—Hnifi
(H) solder plate 18##
(C) solder dipped =12

Surge Current JRif: (A) +25C
(B) -55C & +85C, post Weibull
(C) -55C & +85C, pre-Weibull

12






Introduction -

ANGT
I
Overview HE':
Commercial Hi Rel Tantalum Capacitors e —
e Commercial industry drives new Tantalum Capacitor Product Hierarchy
capacitor technology development A

ey AT MV AE S L A A R 1) i

* Military qualified capacitor offerings
have not kept pace with technology
advancements

& EARII AR G T HoR I HED

 Defense electronics designers require o
the latest in technology <

Reliability Performance
Price

Commercial Grade Capacitors

Product Breadth >

CMSE 2008 5

[ 77 B~ 048 R BE T 7 B aRoHT I BOR

* Lacking alternatives, designers will often select standard commercial products
without screening — This may lead to Reliability Problems

TR D B A i, et R G R OR 2 TR B T 7 i, 3K T BE R ) SR i)

A gap exists between what is available commercially and what is available in Mil-Spec

i = T % o

14



What are Hi-Rel COTS CapaC|tors‘7

H4 J&Hi-Rel COTS HL A 247

Selection of “Robust” Commercial Designs

i PR O T P 3

 Redesign for Improved Reliability Where Necessary
VER AT E R, Uit EENE

Hi-Rel Qualification (Beyond Standard Commercial Grade)

Hi-Re AUk GE H b fE 1 7 FH S5 210

100% Screening per MIL-PRF-55365
MRIEMIL-PRF-55365 AR, 100%H8BEATIZ TRk

(MIL-PRF-55365 covers Surface Mount Solid Tantalum Capacitors)
MIL-PRF-55365F04F 2 [ 25 [ A 2H L 25 2%

« Reflow Conditioning [BlJ /&A%
« Thermal Shock #
« Surge Current Options Vi1

* Reliability Screening Options (Accelerated Voltage Aging)
A AEVEGT I T NI B FL R =240

15



Tantalum Capacitor Product
PH RS dh BT BE 0 2

S
S o
2 o
o - o¥
o Hi-Rel COTS
=
5 . .
. Commercial Grade Capacitors
S R A 38

< Product Breadth = H B E >

16



Hi-Rel COTS Products Availab
. F T Hi-Rel COTS 7244

v" T83: Molded Construction & & 28 #4)
> Includes CWR11 (MIL-PRF-55365/8) values  #7#CWR11(MIL-PRF-55365/8) z*/&

> Includes 293D (Standard) & 593D (Low ESR) #775293D(#57//)&593D(/ESR)
> Values and case sizes not available in MIL-PRF-55365 Z£2/ZMIL-PRF-55365 77,4 2 1725 (5 71/ 5/

> Advantage: Common case sizes and values £ %% @M/ Az 1E

v T95: Conformal Coated Construction &/245#)

> Includes 195D (formerly CWR10, MIL-PRF-55365/7) values
f1777195D( L Fi#'ICWR10, MIL-PRF-55365/7) 2514

> Includes 595D (Standard) & 594D (Low ESR) values, case sizes and construction not avail
in MIL-PRF-55365
F#MIL-PRF-55365 #7/¢ 7 /595D (#57/#)) ABIAD(MESR) Z1H, S5t/ HIZ5H]

> Advantage: Low ESR, ESL & High Cap/Voltage
E#: IRESR, ESL A& 28] # /&
V" T96: Conformal Construction with Built-In Fuse #8 N B2 NG E4H
» Advantage: Fail-Safe Operation for Safety Critical Applications
L K S 2 [ TP I T 7 1 AL fE R P 2 fF
V" T97: Multi-Anode Conformal Coated Construction Z %152 45%
> Advantages: 71 #¢
Lowest ESR Available in a Hi-REL COTS series A 7#Hi-Rel COTS #4111 Z T HESR
Voltage Ratings to 75V! #i& i /k 7] AT5V 17
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ew!T% Fused Hi-Rel COTS Series Architec

tut re
Isoll_zt)il\éci - Cathode Termination
2% ) e, A ARz 4%

(Silver+Ni/Sn/Plating ) Encapsulation
(Silver+Ni/Sn# )=, b

st
Conductive5+ b"
(SilversR) . .
Epox ilicone .
Coating MnO,/Carbon/Silver
IR Coating ‘ Anode Termination
R MO,/ 55/ 4R I = A
) (Silver+Ni/Sn/Plating)
Sintered Tantalum Pellet Sponge Teflon
e 2k (A ER R e R4

18



T97 Hi-Rel COTS Roadmap

Ultra Low ESR

Introducing 75V Ratings!
5N T T5VH RS54

» Perfect for +35V Applications
Fe+35V N ) 48 ik 1

Industry’s Highest Capacitance in

SMD Package!

FEMb P 2R FH SMD 2 £ 7= it H 2T s )
A

Dual Anode for Ultra-Low ESR

WRAR SEBN, | B IRESR

 Lowest ESR in Hi-Rel COTS Series

fEHi-Rel COTS A& fAKIESR

Conformal Construction for low ESL

NIKFRESRAK A T IRIE 45t

Ratings and Case Codes

Cap (UF) 4V 63V 10V 16V 20V 25V 35V 50V 63V
10

15 ElR R
22 _F/IR | F
33 F

47 R z

68 R F

100 F

150 F

220 _E R

330 v E R F M

470 Y, E |_E F |

680 E E R

1000 | ER | R F

1500 F

2200 | F

19
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MILIARY

T42 - Fused MAP Introduction
T42- ARG 22 IMAP 45 14

FUSE 20.05 LENGTH 3.83 '.."?Uﬂ: LS

BOTTOM VIEW

h
| 1585

144

~ knode Marking
Dutside Anode plating

Cathde Terminal

Cathede Terainal [with plating!

Ancde Termngd [with plahng)

d 03 os 0 (3]
| ; g B
: e
Ty 1 1 r al i
= J‘ i .unl.m i © il
SILVER EFOXYQ.03 COPPER PAD 007 |
FsET /) T 5

COPPER PAD 0.02

T H004e1] 520 10.2067°] 575 1022647

shrinka

Pressed Pellet V-40.37 nm

1.22 [00a807) o =1

-

@03 | S4TI0215E] 6.05 [0.2383°]

Sintered Pellet

=] b

5%

ge 1% shrinkaze 5% shei

TAB | TERMINATION PLATING

Silvered Pallet

S7010.22547) 601023627

sNOTE: ALL CASE DIMENSIONS WITHOUT FLATING

s Pk o s B s v A i T e
AFEEL DESCEITION ANT BTORT SEE CMaXGE RECCED SEAT

Pk

T-1 |NLTIH
T-7 [NWTIN-LEAD

FISHED CAPACITOR DIMENSIONS, MM

L W H
7.,3(+0.02/-0.03) 6.3(+0.02/-0.030 |1.5510.05/-0.02)

T42,_W-CASE e
WITH FUSE VRACTEONS: HLAbA, IT 1/2
“aierial ANGULAR: 41,2
FR4_SUBSTRATE AlL DIMFNSIONS ARE N MM
PELLET 4%
[raint ta pags Pormait
[ T e A L e

[T
RO831.00.000
TmE

20
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T42 Overview faj 4 |

Tan capacitor with high volumetric efficiency and fail-safe operation built on Vishay’s

MAP technology
K HVishay FIMAPHOAR IS, BA AR R AR 7 5 7E Dh e i) dH le 25 2%

Fused capacitor using the popular R case footprint with 2.0mm height

I HRIRIME AL, RifE2.0mmi)ar ORI 22 L 75 4%

Fused capacitors can be stacked into an array

T HE e B B T RIS, 22 FEL 7R 4

Single Capacitor Dimensions HANEH 22K K~}
L: 7.3£0.2mm

W: 6=0.2mm
H: 2mm
Stacked up to 6mm 1 #EZ F6mm

21



Wet Tantalum JE4H B 2 58




LTS N e——da P b

Why Wet Tantalum???
T4 S T ?

= Voltage — 6V to 125V standard HiJE: 6V~125VHIbnifE L
« Little or no de-rating required 15/ Bi A~ 75 Z Fa 4

= Temperature i /&
e -55Cto +200C

= High Vibration & Shock ERENAI ST
« 80g sine vibration  80g & HIIEZ)
« 52grandom 529 BEHLIRSN
« 500g shock 5009y

= Long life K%
 MIL R failure rate (10,000 hr.+)
MIL RZ% i [%% (10,000/)M ) BA_E)
« No wear-out mechanism
TCI 57 L]
« No re-age needed

T IR

23



Product Range ;= /iy

Silver case cells enclosed in nickel plated steel case

TEPLRSD 78 R AR 2R A

Military: DSCC Drawing 04022 (replaced M39006/10/14/17)
Zkr: DSCCH4t 04022(%; #:M39006/10/14/17)

Commercial B H: XT

Operating temperature L{EJREE: -55°C ~ +175°C
Capacitance range Z&1{H G 2 uF ~ 2200 pF
Voltage range H /%78 [F: 8 ~680Vdc @ 85°C

24
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Hermetic Sealed, Wet Tantalum, Silver Case,
PSR, WA, RN

Axial Leaded, Tantalum/Glass Cover

B 54, HIPIETE

Commercial Type: 138D /%Y. 138D
CECC Approved Type/CECCHt#ERIZEAY: CT9
MIL Approved Type/MILHL )25 A

CLR65 (M39006/09) — standard ratings briEZE 2k
CLR69(M39006/21) — extended ratings ¥ 552K

Operating temperature LAFigJE:
-55° C~+125° C
Capacitance range 7{H 75 [H: 1.7uF ~ 2200uF
Voltage range HLJEHl: 6 ~ 125 Vdc
Case sizes 4525 1,2,3,4
Failure Rates K% #%: M,P,R

25



Hermetic Sealed, Wet Tantalum, Tantalum Case
PSS, WA, AN

Axial Leaded, Tantalum/Glass Cover

mm gL, I &
Commercial Type i H %Y 135D -
CECC Approved Type: CT79 & 735D CECCHIL#E25%: CT79fI735D =

MIL Approved Type: CLR79 (M39006/22) — standard ratings
MILFEE RS . CLR79(M39006/22)-Fx 1H 25 2%

CLR81(M39006/25) — extended ratings 4 J& %52
CLR90(M39006/30) — low ESR, standard {XESR, #riE
CLR91(M39006/31) — low ESR, extended {XESR, ¥ B4
Operating temperature TAEi@/E: -55° C ~+200° C
Capacitance range ZA{HLH: 1.7uF ~ 2200pF

Voltage range HikJil: 6 ~ 125 Vdc

Case sizes M5t/ 1,2,3,4

Failure Rates Z&%%: M,P,R

26



Hermetic Sealed, Wet Tantalum, Tantalum Case
FeER s A, AN

Axial Leaded, Tantalum/Glass Cover ) __—

BrEIL, R m
. . ey . . :If:___,._f-.f--f.:_. ﬂ-;_;.::;f:‘:

High Reliability for Space Applications e

BN, e m] SR

DSCC Styles: 06103 [ CLR79 (M39006/22) |
06014 [ CLR81 (M39006/25) ]
06015 [ CLR90 (M39006/30) |
06016 [ CLR91 (M39006/31) |

Failure Rate % %: R

Characteristic H: 80g sine vibration

HE5PE: 809 JEIATRSN
54g random 54gfEHLIREN
500g shock 500gd:

27



Hermetic Sealed, Wet Tantalum

Tantalum Case, Axial Leaded

AN, 1519 5] 2%
TANSITOR 22,
Commercial i H: ST g

DSCC Drawing/DSCCKI4%: 93026

Operating temperature T./E5 &
-55° C~+125° C

Capacitance range ZH 0 [
10 lJ,F -~ 1800“F “SuperTan's” high performance is a result of an

improved “cathode” technique. The use of an upgraded
cathode in place of a formed cathode is a viable trade-off
as very few applications require a continuous reverse
voltage capability.

Voltage range HiJ&yu#: 25 to 125 Vdc
Case sizes #h5¢ /U~ T1,T2,L2,T3,T4

Failure Rate £%°%: non-ER

28



ST Construction
ST 45#4

CLR79/81 ST

Plasma Ball Weld,

Tantalum to tinned
nickel interface \
Secondary Seal Tantalum —_

“—Tinned Nickel

Tinned Nickel
lead

Tantalum > i
ormed By Glass
T to Tantalum TEH?ﬁum —_— Secondary
Tantalum Seal Formed
Shell
Shell Interface By Glass
Imbedded and Yy
Sintered to Tantalum
Crimped “O” Tantalum Riser Interface
Ring Wire o
(Primary Seal) Teflon Crimped “O”
Bushing Ring
Electrolyte (Primary
Tantalu H.S0 Seal)
2 4 i
m & Water (30- Proprietary
Cathode 40%) Cathode_
Sintered Preparatio
n
b(\)/C”a s¢ Tantalum
a Anode

Non Woven Cloth

(Reduces

Positional
Sensitivity)

<+— Tantalum
Case

Teflon® Vibration
Spacer

Tinned Nicke/

lead to
Tantalum Weld

<+«——— Tinned Nickel

Tinned Nickel —/™™™™
lead

High temperature,

29
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STE Capacitors
“SuperTan® Extended Ratings”

STE Capacitance ZH: 22uF ~ 10000uF
Military % H: DSCC 10004

Op. Voltage Range T.{E 1 & [ 10V ~ 125V TANSITOR &’
Op. Temperature Range i#J¥: -55°C ~ +125°C S
Good Reliability, Long Shelf Life {t B AT Fa14:, KH
Small Package Size #f#%: T1, T2, T3, & T4 Comooe

Preparation

b—— Electrolyte

Present available ratings

PR A% -

Tantalum Anode
Tantalum Case

High Temperature,
Non Wowven

e 750uF/75V T4 [| (Reduces e
» 1000 uF / 60V T4
° 3300 uF / 16V T3 j‘SuperTan’s" high perfor‘mant:e is a result of an

improved “cathode” technique. The use of an upgraded
cathode in place of a formed cathode is a viable trade-off

° 6000 uF / 16V T4 :zl\ttaegr?;f;ea\-;:giﬁlti;:-atiuns require a continuous reverse
* 4700 UF / 10V T3
*10000 uF / 10V T4

30



Wet Tantalum: Molded Case, Surface Mount'
WiRH: ARV, 2% E E R

industry First!

Molded 135D & ST Series Hermetic Seal, Tantalum Case Capacitors
Commercial Series: M35 — Standard Values (135D capacitors)
Capacitance Range: 1.7uF to 330uF

Commercial Series: M34 — Extended Range Values (ST capacitors)
Capacitance Range: 10uF to 470uF o d
Operating Temperature: -55°C to +125°C
Voltage Range: 6 to 125V

Case Size: C (T1 Case Size Values)

Failure Rate: Non-ER

31



CUSTOM DESIGN COMPONENT ASSEMBLIES'
mﬁ%lJerEl It ””ﬁﬁéﬂﬁﬁ
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HE3 High Energy Capacitor Military DSCC 10011
HE3= REH &4+ % H DSCC 10011

Voltage Range: 10V to 125V
B EJaE: 10 V~125V

Cap. Range: 3,300uF to 150,000uF
AV 3,300 pF~150,000 pF

Op. Temperature Range: -55C to +85C
TAEREJEHE: -55°C~+85°C

Case Size: A/B/C (35.56mm D)
AhERSF: A/BIC (35.56mm EL4%)

Ratings &2
* 54,000 uF / 25V
e 72,000 uF / 25V

24,000uF/ 50V

e 8,200 uF/ 80V
e 3,300 uF/125Vv 33



of Discrete Semiconductors and Passive Components

(MLCC)
Multi-layer Ceramic Chip Capacitors

% EWREN A S
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WET VS. DRY PROCESS .
BELZE5FRITZHHE

VITRAMON WET PROCESS VITRAMON BA&AR&ETE

The Ceramic flows in all "corners" and is forming a
homogenious monolithic boddy

Be Ry AR 1 P AT I8, TR T RS — R i

BC Components DRY SHEET PROCESS BCHJTH L&

Before Lamination i% F B After Lamination % F )5
—— T
—  —
o — e

—_— s
e — e —
]

35
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Ceramic Product Summary [ & Eﬁﬁzﬁu,n' -

= Multi-layer Ceramic Chip Capacitors (MLCC)
% R W% 528 (MLCC)

* MIL-PRF-556871
— CDRO1
— CDRO02
— CDRO3
— CDRO0O4
— CDRO6
— CDR31
— CDR32
— CDR33
— CDR34
— CDR35

» DSCC (Defense Supply Center-Columbus)
— DSCC03028
— DSCC03029
— DSCCO05001
— DSCCO05002
— DSCCO05003
— DSCCO05006
— DSCCO05007

* Hi-REL COTS
- COG
- X7R 36
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Description — CDR

Multi-layer Ceramic Chip Capacitor

2 J B R R L
MIL-PRF-55681/01 Style CDR01-04
MIL-PRF-55681/03 Style CDRO06

MIL-PRF-55681/07-11 Style CDR31-35

Capacitance range Z{H7E[HE: 0.1pF ~ 0.47uF

Voltage rating HLJE%4%: 50 &100 Vdc

Operating Temperature LAEIRE: -55°C ~ +125°C

Failure Rates K##: M,PR & S

Case size: 1 per each MIL style

0805, 1206, 1210, 1812, 1825

Terminations: (M) Palladium silver 443
(U) Tin/lead solder coated /412 k1 ik 2
(W) Nickel barrier witin plate 745 b AL M
(Y) Nickel barrier w/100% tin plate 56 #4854 (AR A2
(Z) Nickel barrier witin-lead plate {74545t B4R M

37



CDR Styles vs. Sizes
CDRZEA! 5 R~f

= CDR31 = 0805
= CDR32=1206
= CDR33=1210
= CDR34 =1812
= CDR35=1825

= BX=X7/R BP=NPO

38



New Ceramic Products

Tk M B LA

Seven (7) US Defense Supply Center (DSCC) Drawings have been issued for BP,
BX, BR dielectrics
S e [ E B AL R A0 (DSCC) B 4tH 51 N TBP. BXFIBRHLA R

« DSCC 03028 - 0603 size

« DSCC 03029 - 0402 size

« DSCC 05006 - 0805 size, extended capacitance values

« DSCC 05007 - 1206 size, extended capacitance values

« DSCC 05001 - 0805, high frequency, BP
« DSCC 05002 - 0603, high frequency, BP
« DSCC 05003 - 0402, high frequency, BP

Two Vishay HiRel COTS series have been introduced
Vishay#fE i T #"HiRel COTS R4l

 Hi Rel COTS COG
 Hi Rel COTS X7R

39



One of the World’s Largest

Manufacturers

of Discrete Semiconductors and Passive Components

Capacitor’s New Application on
Renewable Energy Field

FEL S A AT A e R AU ) .




Applications DC Lin
DC LinkFE& & H v

The most important applications for DC link is to support a DC network by supplying periodically high
currents for DC and AC motor drives. We can divide the DC applications into three main fields:

DC link i) 5 # 2N S 922 A B FE LIRS it B S0 ) e LA, AATTO SR BRI 2% . JRATT AT DAFE i
LR 3 =S T AU

= Industrial: renewable energy, motor drives, UPS and welders;
Tolv: AT FARRYR, HHLIREN, UPSAHIHLEAL

= Automotive: inverters for hybrid and electrical vehicles (HEV);

R0 IRESIAMHENTZE(HEV) I8 A2 45

= Train: inverters for auxiliary equipments;

KIE: BN B AR 2%

All of them profoundly rely on better management of the energy conversion.

JITAT 3K 28 S P S B R AR B B 1) i e 9 B

High reliability, withstanding tough ambient conditions, and long expected life are just
a few targets of the technical innovations today.

AR, RIS Z A B AR A Y AT iy 1B 4 A SR BT A JLAS H o




Industrial DC link Capacitor MKP1848

T AHDC link 25248 MKP 1848

Construction: 5%

MKP (Metallized Polypropylene Film)
<5 e 1 R 5 A s

2 or 4 pins, (6 or 12 for the big C-values)
2B 5 IO E BT 5 A6 E124 5 1)
Application: R

DC-Filtering applications
BELIMIE N H
Motor drives, Windmills, Solar Panels

HUHLAKEN, M7 RAL, K RH fE AL it

Parameter: Z%§

Undc: ifif & Cap range Z1{Eu [#]
450VDC 1...400pF

700VDC 1...320pF

900vDC 1...100pF
1100VDC 1...60pF

1200VDC 1...60pF

Pcm=27,5...52,5mm
Rated temperature %€ /%: 105° C

—h— ‘ AL
@ dt P1 ¢ (a)
{a} For pitch: - 27.5mm P1z 0.4
- 305mm P12 05
- 52.5mm P15 Dimensions in mm
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T HIDC link i %4 4§ MKP1848

Key benefits F LA

High rms current capabilities up to 1Arms/pF  Eiik 1Arms/pF )23 v i 14 fe

Overvoltage withstanding up to 1.3 times the rated voltage (1min/day) 7] & 321.3/5% %0 € H & &
Handle a reverse voltage ] 4bFE i [q] B &

High peak current capabilities (dv/dt) =& {E HLIf (dv/dt)

Low ESL fKESL

No electrolyte inside PN #5575 FELAR i

Long lifetime (no drying out) K7 (2 T-H)

Pitch 27,5mm - 52,5mm and customized solutions 7#527,5mm — 52,5mmAl i€ il 77 &

: Studs

e N
L —r

= MBx1.2 15.88mm x
I EE} | | N 15
u'[: s«

T0mm
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Industrial DC link Capacitor MKP1849
THLHIDC linkH A #3MKP1849

Application: N
DC-Filtering applications i JiEi% v

1MW/1.5MW/2MW/2.5MW or above Windmills
1MW/1.5MW/2MW/2.5MW L DL _E 51 X & HLL

Terminations: ¥g3E

Tinned Embedded Bus Bar or Screw Connections

R I P i e 2 B R 22 T

Parameter: 2%

Undc: fiif [ & Cap range &1t Hl
450vVDC 500...6000uF
575VDC 500...6000uF
700vVDC 500...6000uF
800vDC 500...6000uF
900VvDC 500...6000uF
1100vDC 500...4000uF
1200vDC 500...4000uF
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Snubber capacitors for industrial appllcatlons

TV FH ) 2 v FEL A A

BFC2386 - MKP386M
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Why using a snubber?-

N A B e ih4s 7

reduce or eliminate voltage or current spikes

/D B ok L s Bl L i AR

limit dv/dt or di/dt
PR fiill dv/dt 5% di/dt

keep the load in the safe operating area (SOA)
i E kb T2 4 TAEIX (SOA)

reduce EMI by clamping voltage and current ringing

HA BB BERIRZ, BOEMI

reduce the total losses due to switching

i/ B 50 5 HER I B 548
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ideal snubber capacitor

AR 2 P H R A%
The most important criteria are: HEERIFRAER

- Low self inductance

i B &

- Low ESR (equivalent serie resistance)

IRESR(55 24 A3 1 FLBH)

- High pulse load capability (dv/dt)
f Wk i A7 e 7 (dv/dt)

- low loss factor (tg delta)

KA FE R 2 (tg delta)
386/386M snubber features: 386/386M ZZ 1 B 25 2% (4% 1k

- Low loss polypropylene design
IEAFE 00 R P
- Low self inductance achieved by end-surface contacting

PRI T 2 ik SRR B J%

- High pulse load capability due to double sided metallization or wave cute
MU < s BRIBOIR & Bk 2 i ik e f e 12 g

- High voltage / overvoltage strength

AR e ) H I 5 s i B

- Different connection configurations

ANFEIEREIE

47



i T AN (e——dra P

Solar Energy (PV Gird-Connected
IR FEL A CH A\ H B s R A )

= String Inverters (Professional>10KW)

FGER BRI AR 25 (5L 2> 10K W)

= Power Plant Inverters (Professional>300KW)

R AR (T2 >300KW)
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Application Note for Solar InverteT’

K BH e A8 2 M 22

Capacitor Type Function Family Comments
LA A it Thfe £l Wi B
Film &R RFI X1 338 4 (440Vac)
Film /5 RFI X2 339 (310Vac)
Cer Fg& RFI Y1/Y2 VY1/VY2
DC + Ripple Applied for String Type
Film #fiX | DC-Link HiR+808 MKP1848 T ROy AR 4%
Applied for Power Plant Type
Film {# 2 | DC-Link DC + Ripple MKP1849/ESTA T k) A s
Could be covered by part of DC-
Snubber | IGBT Protecting Link‘s function in the future
Film 5 SRR RP1GBT 386M AR A] I DC-Link i &8 7 Th e R SEH
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Appllcatlon Note for Solar Inverters
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Industrial Windmills: Opportunity (Professional > 1MW

TV ZE AT Bl L (k> 1MW)

1MW or above Windmills: IMWEL L _E 51X & BB

Popular IGBT in the market: Semikron 2403GB172 (2400A)
i3 B WIKIGBT: Semikron 2403GB172 (2400A)

Al Capacitor Request: 1200Vdc+/20000uF
iR HL 25 2% 1 B3R - 1200Vdce+/20000uF

Film DC-Link Capacitor: 1200Vdc+/2000~3000uF (Life over 20 years)
JHADC-Link FE 7% 2% 1200Vdc+/2000~3000uF (# it it 204F)

Snubber Capacitor: 1600Vdc/0.47uF/10% on each terminal
2% I L 75 4%:1600Vdc/0.47TUF/10%, fEfEANEk b

Film Caps Advantages against Aluminum Capacitors
A A R A S A E LA

Much Longer expected life (>15 years);

WA A B 15 2 (>154F)

Lower dissipation / higher ripple current;

AR FR A A B v O S0 LA

Better stability vs. time of capacitance value and lower ESR;
BIFRRENE, RERFFRE AT E, BAKWESR

Lower losses and better conversion efficiency

SEARR R B B e O B 4

=S T-RE=El " "
= mrﬂ‘.—ﬂ i

E =

r Tr'l'.I.

ﬁﬁ—rﬂh;a-.u e TR T
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Brief Introduction of MKP386I\/I447160-JTO
MKP386M447160JTO] T4/

Special designed for Semikron 2403GB172
£ %F Semikron 2403GB1721M4Emi% 1T

High Low Leads Termination Design to fit IGBT
NEMIGBT, R ER 5| &imf i it

Few Players: WIMA/CDE/Vishay

P, -=3x1

LB WIMA/CDE/Vishay =]
Usage: around 40pcs per IGBT e s [ qﬁ_
& NMGBTLIE H140 4 b —

_— F —

52



H, 5754 (E Drive)

= E Car Mini (30KW+)

= E Car (60KW+)

= E Bus (120KW+)

T = = NEDE] | T-REmE T T
= : '-,-? E{ ﬂ'l'ﬂ =2 | Y :; e : g:,
T F SR
, | " |
n |.

rive) SR
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Application Note for E Drive -]

LSRRI 2 (3 75)

= 30KW E Drive Design 30KWHLZI75 4

IGBT Solution: Infineon HybridPACK
IGBTJ7 % Infineon HybridPACK 1

MKP1849/450/300uF/10%

Dimensions: 140*85*45mm
JR~): 140*85*45mm

= 60KW E Drive Design 60 KW HEK %

IGBT Solution: Infineon HybridPACK 2
IGBTJ7 % Infineon HybridPACK 2

MKP1849/550Vdc/820uF/10%

Dimensions: 237*85*65mm
R~} 237*85*65mm

= 100KW E Drive Design 100 KW H.E/K %

IGBT Solution: Infineon PrimePACK 3
IGBT /5% Infineon PrimePACK 3

MKP1849/900vVdc/1000uF/10%

Dimensions: 270*120*85mm
R ~): 270%120*85mm

Note

In the application of E Drive, MKP1849
cover the function of both DC-Link and
Snubber Capacitor

A ZTFEH, MKP1849,1 #DC-Link f14Z
78w L BE

Mostly Customized Item

T ZEH R AT
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MKP1849/1000uF / 900V Solution for 130 KW E Drive
T 130 KW H3175 4 1) MKP1849/1000 pF / 900V fift ik 5 %

AC Terminal

Driver Laminated
Board DC Bus-bar

DC link
capacitor
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Infineon HybrldPACKl Solutlons T
Infineon#JHybridPACK1 77 %
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QUESTIONS

V Vishay Component Technology
Vishay HJJuas AR

Leading the Industry in Design Innovation

CIFTHIR it TTAHI 66
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