
© KEMET Electronics. All Rights Reserved.

基美电子
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Who We Are

15,000
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Closing Bell Ringing- NYSE June 12, 2019







© KEMET Electronics. All Rights Reserved.
6

Revenue at a Glance
FY19

Revenue by Product GroupRevenue by Region

+35% Y/Y

Polymer/ 
Tantalum

41%

17%
Magnetics, 

Sensors 
& Actuators

15%
Film & 

Aluminum
Electrolytics

27%
 Ceramic  

  

    
24%

23%

39% 14%

  

  

    

Japan 
& Korea
+7% Y/Y 

APAC
+11 Y/Y 

EMEA
+13.5% Y/Y 

Americas
+30% Y/Y 

+14% Y/Y

+6% Y/Y +2% Y/Y
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Ta MnO2 

T491
T495 Low 

ESR

T498 150ºC

T499 175ºC

Polymer 
Automotive

T598 125ºC
1000h 

85ºC/85%RH/Vr

T591 
500h 

85ºC/85%RH/Vr

T599 150ºC
1000h 

85ºC/85%RH/Vr

1st to Market!
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Polymer Capacitors
Historical Evolution

• 2000:  T520 – Standard 105º C 

• 2002:  T530 – Multi Anode, 125ºC Rated (ultra low ESR 

up to 4mOhm)

• 2006:  DSCC Drawing Release

• 2008:  T521 – 1st High Voltage (25V)

• 2010:  mF Caps – Maximum Capacitance 

• 2011:  T540/541 – 125ºC Polymer High Reliabiility Military     

COTS

• 2014: T591 Released to Market

• 2015: T598 Polymer Capacitors with full AECQ200 

qualification

• Begining  2018:T 599 – 1st to market 150ºC Automotive 

Grade  
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Ta-MnO2 Ta-Polymer

Anode (+) Tantalum Tantalum

Dielectric Ta2O5 Ta2O5

Cathode(-)
MnO2

Carbon
Silver

Polymer
Carbon
Silver

t
A

The only difference is first layer of cathode 
(MnO2 vs Polymer)

But this only difference creates many 
advantage of polymer against MnO2

Polymer vs MnO2
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Structure
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T520 Polymer
2V-16V

T525
125°C

T530
125°C 

High Cap

T528 
Low ESL 

T527 
3216-10 Size

T529 
3216-10 & 

2012-10 Size

T521 High 
Voltage 16V-

75V

T545 High 
Energy

T540 125°C

T543 105°C

T591 
High Humidity

T598 
AEC Q-200

T541 High 
Cap

Hi-Temp Hi-Rel  COTS High Energy Low ESL AutomotiveMiniature 
Size

T548 High 
Energy

FD
T523 

Low ESL
FD 

T599 
150°C

AEC-Q200

Polymer Tan-Cap Series Lineup
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Polymer Tan-cap Range

2.5 4 6.3 10 16 20 25 35 50 63 75

1

2.2

4.7

10

22

47

100

220

470

1000

1500

Vr (V)

Cap(µF)

A, 90 

X(1500), 5

T, 100 

X(1000), 6

H (1500), 55 

X(820), 70

B, 100 

X (330), 25 

V (100), 55 

Commercial

P, 300

X(100), 60 

B, 150 

X(47), 30 

B, 200 

X (33), 60

B, 200 

X (22), 75

D, 200 

X (15), 75 

Size Code(uf), mohms

C=K*A/d
d↑, Vr ↑

P, 200 P, 200 B, 100 

B, 90 

D(470), 
9

B, 70 

V(220),18 

B, 80 

X(330), 25

B, 80 

X(220), 25

D, 70 

D (150), 65 

D, 50 

D(68),65

D, 60

D(47), 
60

B, 200 

X(47), 75 

D(10,90) 

Auto
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Size
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Why Polymer?
Polymer is the successor of Tantalum MnO2 Capacitors

• PEDT as cathode counter electrode material
• Low oxygen index - no ignition failure mode
• Single digit ESR in mili-Ω range - less self heating!
• Cost saving potential
• 150ºC samples with double digit μF (22μF and 33μF)
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Polymer Capacitors
Cathode Differences – MnO2 vs Polymer

• PEDT is a conductive organic polymer
Polymerization reaction with monomer 
and oxidant at lower temperature;
‘soft thin film’ – NON-STRESS INTERFACE

• MnO2 is Manganese Dioxide

Brittle semiconductor material obtained by
thermal decomposition at ~260ºC of
manganese nitrate – STRESSED INTERFACE

PEDT 

MnO2

KEMET Confidential

Polymer’s dielectric
MnO2’s dielectric
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Polymer Promotion and Placement Strategy

Group 1
Powertrain Systems

Diesel Engine 
Management

Gasoline Engine 
Management

Group 2
Chassis and 

Safety

Electronic Stability 
Control (ESC)

Electric power 
steering systems

Airbag, occupant 
detection and alarm 

systems

Group 3
Advanced Driver 

Assistance (ADAS)

Adaptive Cruise 
Control (ACC)

Blind Spot Detection 
(BSD)

Rear Cross Traffic 
Alert (RCTA)

Emergency Brake 
Assist (EBA)

Lane Departure 
Warning (LDW)

Group 4
Infotainment

Automotive Cluster

Automotive 
Infotainment 

2015
2018

105’C
125’C150’C
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Click to edit text title style

New Applications Field – 12V AUTO
Polymer

Safety Application 

MLCC Stack High 
CV component 
Replacement

- Application voltage max 15V
- MLCC X7R 47uF25V vs 33uF35V Polymer (T598X336M035ATE065)

6,1x5,3x6,4
FP 32,22mm2

H6,4mm

7,3x4,3x4,3
FP 31,39mm2

H4,3mm

Cap drop in 
Temperature & 
Voltage  ~31uF

No Cap drop in 
Temparature & 
Voltage  ~37uF
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Click to edit text title style

New Applications Field – 12V AUTO
Polymer

Rain Sensor

MLCC 10uF50V 
Replacement due 

to Piezo

Piece Count 
Reduction from 3 
to 1 component

1 piece

T598D226M035ATE065
7343-31 22uF35V

3 pieces
 1206_10uf_50V MLCC

Replacement of HI CV MLCC
10uF 50V 

• No Piezo Noise
• Piece Count Reduction
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Click to edit text title style

AUTO
Polymer

Replacement of MnO2 Tan-cap

• No Ignition

• Lower ESR

• Better filtering

• Reduced Qty

• Reduced Cost

Dashboard

MnO2 68uF10V 
Replacement due 

to Ignition

3 pieces

T598B686M006ATE070

5 pieces
 1210_68uf_10V MnO2
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Click to edit text title style

AUTO
Polymer

25

• High reliability in harsh environment
• No acoustic noise
• Downsizing

KEMET PN: 
T598D106M050ATE090
T598D336M035ATE065—12V rail

T598D337M006ATE040—3.3V
T598D227M010ATE025—5V

CID

MLCC
10uF35V 

Replacement 
due to
Noise
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Successful Case KO AUTO Replace MLCC
Center Information Display (CID)

KOCAP vs. X7R MLCC

Capacitor
Class II X7R

MLCC
KOCAP
AUTO

AEC-Q200 YES YES

Acoustic Noise YES NO

Cap Loss DC Bias YES NO

Cap Loss Temperature YES NO

Aging 3~7% /Decade Hrs NO

KOCAP vs Class II MLCC

Series X7R AUTO
X7R 

AUTO
T598 

AUTO

Rated Voltage 25V 16V 35V

Capacitance 10uF 10uF 33uF

Capacitance @12V 7uF 5.6uF 33uF

Qty 4 6 1

7x4=28uF 5.6x6=33.6uF 33x1=33uF

Acoustic Noise Yes Yes No

1pcs T598D336/35 
Replace 4-6pcs X7R 

10UF/25V @ 12V

2pcs T598D106/50 
Replace 6pcs X7R 
10UF/50V @ 30V
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Auto-pilot Driving

KEMET Inside

Strong Computing Unit

T591V227M2R5ATE009
T591V337M2R5ATE012
T591V337M2R5ATE009(UD)
T598D477M2R5ATE009

12V
T598D336M035ATE065

3.3/5V
T598B107M006ATE070
T598B476M010ATE070
T598B476M006ATE070

Autonomous Driving
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Telecom (5G Base Station)
Request to capacitors:

• High reliability, 10yrs Guarantee life
• High working temp, 90C+
• Low Profile (<2mm prefer)
• High CV (Less is more)
• High robustness to HTHH (85C/85%)

Temp P/N Size Cap(uf)
Working 
voltage

150C/2000hrs T599D157M006ATE025 7343-28150  3.3/5V
T599D337M2R5ATE025 7343-28330

1V+

125C/2000hrs

T598D477M2R5ATE009 7343-28470
T591V337M2R5ATE012 7343-19330
T591V337M2R5ATE009 7343-19330
T591V107M010ATE025 7343-19100 5V

T598D337M006ATE025 7343-28330 3.3/5V
T591V686M020ATE050 7343-1968

12V
T521V107M020ATE055 7343-19100
T521V107M016ATE050 7343-19100
T591D157M016ATE065 7343-28150

Qualified Life KEMET P/N (mm) (inch) Cap(uf)

125C/2000hrs

T591B476M006ATE070 3528-21 1210 47
T591B107M006ATE070 3528-21 1210 100
T591B157M006ATE070 3528-21 1210 150
T591B227M006ATE070 3528-21 1210 220
T598B476M010ATE070 3528-21 1210 47

105C/2000hrs
(BBU)

T520A107M006ATE070 3216-18 1206 100
T520B107M006ATE040 3528-21 1210 100
T520B157M006ATE035 3528-21 1210 150
T520B227M006ATE045 3528-21 1210 220

T529P476M006APE150 2012-10 ‘0805 47
T520B107M010ATE070 3528-21 1210 100



Mission Critical 
Electronics

High-Performance 
Power Management

Where Failure is 
Not an Option

Breakthrough Technology Unparalleled Borderless Service Smart People

Innovative Products that 
Solve Customer Challenges


