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AGENDA

1. Vishay’s traditional strength in Tantalum technology.

2. Vishay’s patented MicroTan® packaging technology for best-in-

class performance.
3. Faillure rate of Vishay Polymer capacitors.
4. Product screening for improved reliability performance.

5. Vishay T54 HiRel COTS Polymer capacitors’ performance.
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V  ADVANTAGES of VISHAY ANODE TECHNOLOGY

Process step

Industry practice

Vishay practice

Advantage of Vishay
technology

Thermal [Burn out

Liquid [Wash out

Anode @1000°C] @85°C]
Delubrication Carbon content ~ Carbon content ~ Defect free Dielectric
300ppm 30ppm Low DC Leakage
Magnesium Not applied Applied Long term reliability
Deoxidation Oxygen content Oxygen content
~5000ppm ~4000ppm
GcE)(r)T(]jb:tc:gr? dth Welded
Wire g Excellent strength Improved ability to
attachment :
attachment ) : attachment withstand Reflow stress
Not compatible with ) )
Compatible with Deox
Deox
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V'  ADVANTAGES of VISHAY ANODE TECHNOLOGY

Typical appearance
of crystals in Ta;Os
dielectric

Defect free Ta,Os dielectric
formed over High CV sintered
Ta slug by anodization at 50V.

| i S é No crystals found!
SEM HV: 10.0 kV WD: 9.15 mm l MIRA3 TESCAN
SEM MAG: 50.0 kx Det: SE 2 pm
Bl: 10.00 | Date(m/dfy): 02/21/17 Performance in nanospace
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"Y' HIGHER VOLUMETRIC EFFICIENCY MULTI ARRAY
PACKAGING

Same CAP value in smaller Higher CAP value in the same
package package

MAP 3528-20
330uF-6.3V

Robust design with lower DCL
and ESR by use of lower CV
Ta powder and/or higher
formation voltage
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VIS%'\Y@ 105°C, VR LOAD LIFE FOR T38 22uF-25V BB CASE

_ Chi (@)

2/ hour

A hour: Failure rate
a: confidence level (90%)

D: tested units

H: test hour/unit

Af : acceleration factor
EDH: Hx D x Af

60

2><D><H><Afmm[

2x EDH

v=2-n+2; n: number of observed failures

« Advance anode technology provides DC leakage values well below

 DC leakage stays extremely low and stable over 5000hours of Life test at

= !
] !
50 Calculated Failure Rate FR [A]:
0.023%/1000hours at 85°C,Vr
20 60% confidence level
5 Variable
— ¢ Initial I
1 — @ — 3000k
4000h
i A 5000h
0 10 20 30 40 50
DCL [uA]
traditional 0.1CV limit.
full rated conditions!
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VISHAY. DC LEAKAGE SCREENING at ELEVATED
TEMPERATURE and VOLTAGE.
158 22uF-25V BB CASE

= Determine Breakdown Voltage [BDV] of representative sample.
= Sample test DCL at 125°C at Voltage < Average BDV; define [Med+26] limit.
= Screen entire lot at [Med+26] limit.

Avg. BDV significantly increases! What about reliability?
6-57 . %005 | Before screening—
6 - 5 0.04— After screening—
- 1 ] E _
Q . : g 0.03 _
45§ DCL (1¢4+20| = < 0.02
4 . 3 |
5 0.01-
35 2 -
3 LLOOO IIIIIIIIWIIIIwIIIIIIIII
S
e [ 4045505560 65707580 8590 95
5 ' Voltage
DCL distribution at 125°C BDV distribution
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IMPACT of SCREENING on FAILURE RATE

Since tests at rated conditions do not produce failures, Accelerated
Test at 105°C and elevated voltage applied.

. Weibull Probability Plot i Test FR
o ML Estimates - Complete Data ' Voltage [%/1000h]
- 48V 0.005
5o 48V Screen 0.003
52V 0.012
@
= 20
o f 52V Screen 0.009
o [ § |
= s .a
© /o ‘m
L ¢ = *
o’'n o4’
_/J : [t T {1
! i b Variable
—@®— 52V no screen_1
o— - - 52V Screen 1 n!
-4 -- 48V noscreen_1
. L — 4 — 48V Screen_1
L £ . Pty I L . . ! 3 1
1 10 100 1000
Hours
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www.vishay.com Vishay

vPolyTan™ Polymer Surface Mount Chip Capacitors,
Low ESR, Leadframeless Molded Type,
Commercial Off-The-Shelf (COTS)

Anode polarity marking

Wrap Around Anode

4 termination F EATU R ES

 Ultra-low ESR
* High Reliability Processing including:
Insulation / Adhesive Epoxy * 100% Su rge Current Tested
* Accelerated Aging
* Thermal Shock
« Statistical DC Leakage screening at
elevated temperature and Voltage
* Molded case 7343 EIA size
* Terminations: wraparound

Wrap Around Cathode
termination

Lead frame
Silver adhesive epoxy

Encapsulation

Sintered Tantalum Pellet

Polymer / carbon / silver coating

KEY PERFORMANCE CHARACTERISTICS

ITEM CONDITION
Life test 2000 h application of rated voltage at 105 °C,
at +105 °C MIL-STD-202 method 108

PERFORMANCE / ELECTRICAL
Shelf life test | 2000 h no voltage applied at 105 °C, CHARACTERISTICS

Capacitance Range: 15uF to 470uF
Humidity tests = At 60 °C / 90 % RH 500 h, no voltage applied Capacitance Tolerance: % 20 %

Voltage Rating: 16 Vpc to 75 Ve

105 °C, 1000 successive test cycles at 1.3 of
Surge voltage | rated voltage in series with a 33Q resistor at
the rate of 30s ON, 30s OFF
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154 150pF-30V EE-CASE 10X- REFLOW

0.1CV value
99 o 4?0 99 014
95 = I& a5
80 : 2 g 80
70 B o - 70
= G0 - mn ; E &0
a kD - @
EE: Z::; u 'ﬂ-‘j warlable E :g
30 1 i 30
20 . .‘ ; fuq;::‘i:s 20
10 o ‘u"a:riable 10 ‘u"ariabln:e
5 8 loycles 5 —a— 1 cycles
- m - 3ocycles —m - Fcycles
& Boycles & Boycles
— - 10 cycles — - 10 cycles
' L] 100 200 300 4!5!!] I S00 10.00 0.06 0.08 0.10 0.12 0.i4
DCL [uA] ESR [Ohms]
= Extremely low and stable DC Leakage achieved through use of
Deoxidation and welded wire anode technology.
» Double-anode construction provides low and stable ESR after 10
Reflow cycles.
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DC LEAKAGE SCREENING at ELEVATED
TEMPERATURE and VOLTAGE.
154 150pF-30V EE-CASE

300 —
[ ]
250 |
%
[ ]
200 1
-
S 150
3 r
& L
100 +20
50 <>
O -
DCL distribution at 125°C
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DC Leakage screening to [Med+20]
limit at 125°C and Elevated Voltage

removes outliers, which are potential
long term reliability failures.
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105°C, Vr LOAD LIFE for T54 150uF-30V EE CASE
45ﬁ/ 0.1CV value

99.99
99
F Y
95
£ 80
[
e
E 50
20
5 _a'; Variable
— o Initial
1 i = 3000h
i .4 - 4000h
I — A - 5000h
0 100 200 300 400 500 600

DCL [uA]

« DC leakage stays extremely low and stable.

« Slight DCL increase appears on several units only after 3000hours
of Life test at full rated conditions, which confirms the efficacy of
screening method.
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CONCLUSIONS

1. Vishay advanced anode technology in combination with
robust product design provides highly reliable Polymer

capacitors reaching failure rates below 0.1%/1000hours.

2. Application of DC Leakage screening at elevated temperature
and voltage further reduces failure rates below
0.01%/1000hours.

3. Further testing is underway in order to define failure rate

levels for variety of T54 HiRel COTS Polymer capacitors.
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