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For Automotive

A changing world of vehicle with innovative Rubycon Design
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L Rubycon) Products for the Automotive

DRIVE CONTROL

Electric EGR (Exhaust Gas Recirculation)

EFI (Electric Fuel Injection)

Electric Water Pump

LI\

Engine Cooling Fun PZ-CAP

Engine ECU

TSV
TGV

Transmission

PML

CRUISE

ABS (Anti-Lock Brake System)

EPS (Electric Power Steering ) PZ-CAP

THV
TGV

HRX
HGX

ESC (Electric Stability Control)

SAFETY

AFS (Adapted Front-Light System)

THV

PML

Collision Safety ECU

TGV

i

AIRBAG

YXJ

TPMS (Tire Pressure Monitoring System) PZ-CAP

ADAS (Advanced Driver-Assistance Systems)

TAV

BODY CONTROL

HID/LED Head Light Driver

Junction Box/BCM (Body Control Module)

PML

Smart Key System

T2V

Electric Mirror

TLV

CCH (Climate Control Head)

TNV

Power Slide Door

PV

Power Window

JXF
YXJ

Wiper




L Rubycon) Products for the Automotive

INFOTAINMENT

MFD (Multi Function Display)
Car Audio pzcap 1PV

Car Navigation

Power Amplifier

Drive Recorder/Digital Recorder %\\;
HEV/EV APPLICATION

Driving motor

e-4WD pz-cap  THV

ISG (Intelligent Starter Generator) TGV

BMS (Battery Management System)

Electric Compressor for Air-conditioner H(B&(
dling System Back-Up

AC Inverter T7V

TLV PML
On-Board Battery Charger o .
Stand type Battery Charger A VXH S
) : HXG
Wireless Charging System BHW
Alternator Regeneration

Conductive Polymer Aluminum Solid Capacitor
Aluminum Electrolytic Capacitor

Film Capacitor

Polymer Multi-Layer Capacitor

TREHDOV)—XEFRRI)—ZXTHY . EHEHEED LB —XDAHENSIBLDTIEHYFEEA,
JLEQAVTIEBEROEREKFRICE DT, IXNTOERHEIORBLERREEITVET,

AEC-Q200% i Bl , ¥ HIE BBV EHELFZELY,

Rubycon Automotive products are not limited in the series mentioned above. Series above are just flagship products use in
the automotive applications.

Rubycon propose the best solution from our products based upon the customers request and regulation.

AEC-Q200. For further detail, please contact our sales office.
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PZ-CAP

CONDUCTIVE POLYMER ALUMINUM SOLID ELECTROLYTIC CAPACITORS (HYBRID TYPE)

Feature of PZ-CAP
OEJI/NER
@ = {EiAtE
@ E{EESR

O REL/-BEFME Stable characteristics over temp.

High Ripple Current
High Reliability
Ultra Lower ESR

PEV PFV PJV

PHV PLV

OREXRR/N1.5EDVTNERITI
1.5 times higher ripple current than
conventional products

Ot At Rk DR MEZE

Standard values set after endurance test

PSV

@ 135C 4000hours (s6.3:2000h0urs)

@High Ripple Current
@ OverTemperatureProof 150C 300hours (@ 6.3:150hours)
@®AEC-Q200

items Characteristics items Characteristics
Rated Voltage | 25 ~ 63Vdc Temperature -55 ~ +135°C
Capacitance 33 ~ 560uF Size(mm) ®6.3x6.1 ~ ®10x16.5
Standard Size
Volt Size : ®DxL max(mm)
(vdc) 6.3x6.1 6.3x6.8 8x10.5 10x10.5 | 10x12.5 | 10x16.5
Cap. 56 100 220 330 470 560
25 | ESR 50 30 22 20 14 1
Ripple| 900 1400 1600 2000 2300 2900
Cap. 47 68 150 270 330 470
35 | ESR 60 35 22 20 14 11
Ripple| 900 1400 1600 2000 2300 2900
Cap. 68 100 150 180
50 | ESR 30 28 18 13
Ripple 1300 1600 2100 2600
Cap. 33 56 68 100
63 | ESR 40 30 19 15
Ripple 1200 1500 2000 2400

Capacitance : uF - ESR: mQ MAX/20°C 100kHz  Ripple Current : mA r.m.s /135°C 100kHz

@®125°C 4000hours

@Miniaturized
@®AEC-Q200
items Characteristics items Characteristics
Rated Voltage 25 ~ 80Vdc Temperature -55 ~ +125°C
Capacitance 10 ~ 330pF Size(mm) ®6.3x6.1 ~ ®10x10.5
Standard Size
Volt Cap. . ESR 100kHz Rated
Size o o i
(Vdc) (uF) 20°c | -40°c | RippleCurrent
56 6.3x6.1 50 900
2 100 6.3x6.8 30 1400
220 8x10.5 27 1600
330 10x10.5 20 2000
47 6.3x6.1 60 900
35 68 6.3x6.8 35 1400
150 8x10.5 27 1600
270 10x10.5 20 2000
22 6.3x6.1 80 750
50 33 6.3x6.8 40 1100
68 8x10.5 30 1250
100 10x10.5 28 1600
10 6.3x6.1 120 700
6 22 6.3x6.8 80 900
33 8x10.5 40 1100
56 10x10.5 30 1400
80 22 8x10.5 45 1100
39 10x10.5 35 1200
Size : PDxL max(mm)
ESR : mQmax

Ripple Current : mA r.m.s /125°C 100kHz

@®125C 4000hours
@®High Ripple Current
@®High Capacitance

@®AEC-Q200
items Characteristics items Characteristics
Rated Voltage 25 ~ 63Vdc Temperature -55 ~ +125°C
Capacitance 47 ~ 820uF Size(mm) D6.3x6.1 ~ ®10x16.5
Standard Size
Volt Size : ®DxL max(mm)
(Vdc) 6.3%6.1 6.3%6.8 8x10.5 10x10.5 | 10x12.5 | 10x16.5
Cap. 68 150 270 470 560 820
25 | ESR 50 30 25 20 14 1
Ripple| 1080 1680 1920 2800 3500 4000
Cap. 56 100 180 330 390 560
35 | ESR 50 30 25 20 14 1
Ripple| 1080 1680 1920 2800 3500 4000
Cap. 82 150 180 220
50 | ESR 30 28 18 13
Ripple 1700 2200 3000 3600
Cap. 47 82 100 150
63 | ESR 40 30 19 15
Ripple 1500 1900 2700 3300

Capacitance : pF ESR: mQ MAX/20°C 100kHz Ripple Current : mA r.m.s /125°C 100kHz




> SEEBRATFTNIBERBBILTY 0vm7Usks17) - pz-cap

CONDUCTIVE POLYMER ALUMINUM SOLID ELECTROLYTIC CAPACITORS (HYBRID TYPE)

¢ Temperature Characteristics

10 100
PZ-CAP(PFV) - ESR(-55°C)
c 10 ESR(20°C)
;I:N 1 Electlolyte type(TGV) k1 ESR(125°C)
° s 1 Z(-55°C)
=)
T 01 ? ZE0e)
¢ E‘ 0.1 Z(125°C)
& 001 o —
w v 0.01 ——
0.001 0.001
-60 -40 -20 0 20 40 60 80 100 120 140 701 1 10 100 1000
Temperature(°C) Frequency(kHz)

Hybrid Type is more stable than Electrolyte type across a wider temperature range.

¢ Frequency Characteristics

10 10
PZ-CAP(PFV) 8 PZ-CAP(PFV)
v 1 Electlolyte type(TGV) 8 Electlolyte type(TGV)
& )
g 0 g 01
& ]
w001 2 0,01
E
0'0010.1 1 10 100 1000 0'0010.1 1 10 100 1000
Frequency(kHz) Frequency(kHz)

The Hybrid Type achieves lower ESR in the actual use frequency range as compared with the Electrolyte type.

¢ Lifetime Characteristics (125°C load life test)

0 500
PZ-CAP(PFV) PZ-CAP(PFV)
¥y Electlolyte type(TGV) T 400 Electlolyte type(TGV)
8 -10 S
N < 300
E\o., -15 as‘
o 200
-20 ¥
S &%
N -25 %100
-30 0
0 500 1000 1500 2000 2500 3000 3500 4000 0 1000 2000 3000 4000
Time(hours) Time(hours)

Hybrid Type has stable performance over lifetime as compared with Electrolyte type.
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CONDUCTIVE POLYMER ALUMINUM SOLID ELECTROLYTIC CAPACITORS (HYBRID TYPE)

Comparison with electrolyte type

TGV series Electrolyte type/125°C PJV series Hybrid type/125°C
25v2700uF ®18x21.5L 25v270uF ®8x10.5L
Volume:5.47¢cm3 Volume:0.53cm3
ESR:39mQ ESR:25mQ
Ripple:1800mArms Ripple:1920mArms

It is possible to obtain miniaturization and low ESR with the same ripple current

25v220uF ®8x10.5L 5pcs 25v270uF ®8x10.5L
Volume:2.64cm3 Volume:0.53cm3
Ripple:350mArms X 5 ESR:25mQ

Total : 17750mArms Ripple:1920mArms

It is possible to obtain cost & space saving with the same ripple current

25v330uF ®10x10.5L 6pcs 25v470uF ®10x10.5L
Volume:4.95cm3 Volume:0.83cm3
ESR:120mQ / 6 ESR:20mQ

Total : 20mQ

>

Cost & Space
Saving !!

It is possible to obtain cost & space saving with the same ESR

Roadmap for PZ-CAP

PFV series [ Higher Capacitance/Miniaturization ]
125°C 4000hrs
25-80Vdc > ’ ( Higher Temperature/Long life )

10-330uF (

Higher Voltage )
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RADIAL LEAD ALUMINUM ELECTROLYTIC CAPACITORS

OEFET/\—2FNDC) /7 EiEH:EICRE

H G X Suitable for DC link circuit applications such as low voltage inverters

O=s)7N IMEARE (RESR ESSHASEERE

High ripple, Small size&Large capacity, Low ESR, High reliability for automotive use

Specification
Items Characteristics
Temperature -40~ +135°C(Over temperature proof:+150°C )
Rated Voltage 25~70Vdc
125°CX(F. 135°CITEVWTHENHHEEREE (%Y JLVER)MNME. FTRERZHRET I &,
After applying rated voltage with rated ripple current for 3000 hours(250Vdc(2000 hours)
at each temperature, the capacitors shall meet the following requirements
125°C 3000Hr, =50Vdc 2000Hr
Endurance 135°C 3000Hr, Z50Vdc 2000Hr
Capacitance change Within £30% of the initial value
Dissipation Factor Not more than 300% of the specified value
Leakage Current Not more than the specified value
150°C500 KR E& BEEME. TREEZHET S &,
After applying rated voltage for 500 hours at 150°C, the capacitors shall meet the following requirements.
Capacitance change Within £30% of the initial value
Over temperature Proof e —
Dissipation Factor Not more than 300% of the specified value
Leakage Current Not more than the specified value

Rated Ripple Current comparison
135°C/35Vdc/12.5X20/100kHz

HGX | ] 2060mA
A company I ] 1690mA
B company | | 1490mA

@S K1 /\—2FNDCY) /7 EiEH:EICRE

HCX Suitable for DC link circuit applications such as high voltage inverters

®=")7) {KESR EEHRAEEREN

High ripple current, Low ESR, High reliability for automotive use

Specification

Items Characteristics

Temperature -40~+125°C

Rated Voltage 250~290Vdc
125°C3000 B EREE (B Y TILVEF Mm%k, TREBZHET S &,
After applying rated voltage with rated ripple current for 3000 hours at 125°C,
the capacitors shall meet the following requirments

Endurance Capacitance change Within £20% of the initial value
Dissipation Factor Not more than 200% of the specified value
Leakage Current Not more than the specified value
135°C500 FfEERBEMME. FTLEBEHRET S &,
Capacitance change Within +20% of the initial value

Over temperature Proof = —
Dissipation Factor Not more than 200% of the specified value
Leakage Current Not more than the specified value

Rated Ripple Current example

125°C/12.5X30/100kHz
HBX 250V/56pF | 1710mA
HCX 250V/51WF | | 2770mA

HCX 290V/43lF | | 2710mA
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CHIP ALUMINUM ELECTROLYTIC CAPACITORS

@ 2t HE R £ WIS 0% /MK

T AV About 50% smaller than conventional products
o

HE# S EECU /MBS B (S FLEICRE.

Suitable for ECU such as in-vehicle and small IoT equipment applications.

Specification
Items Characteristics
Temperature -40~+125°C
Rated Voltage 35Vdc
125°CH T20008F I ER BIEFNME. THREEZHRET S &
After applying rated voltage with rated ripple current for 2000 hours
at 125°C, the capacitors shall meet the following Criteria.
Endurance Capacitance change Within £30% of the initial value
Dissipation Factor Not more than 300% of the specified value
Leakage Current Not more than the specified value
Rated Volt.| Cap. Size DissipationFactor | Rated Ripple ESR
S d d S (VdC) (ll F) d) DXL (mm) 2000,1 20Hz Current (Q MAX/100kHZ)
t.
andare Size a5 47 | 6.3x8 0.16 240 0.3
100 6.3%x8 0.16 240 0.3
Rated Ripple Current (mArms/125°C,100kHz)
Series comparison Rated Ripple Current (mArms/125°C,100kHz)
Seri Rated Volt. Cap. Size Life Time Rated Ripple E.SR
eries (Vde) (uF) dD XL (mm) (hours) Current (Q 20°C/100kHz)
THV 35 47 6.3x8 2000 240 0.7
TAV 100 6.3x8 2000 240 0.3

@®150°C 15000 FERiE EHFEMA

150°C 1500hours. For automotive use.

TSV @¢125X13.5L~ ¢ 18X21.5L A&EH1XiENN

& 12.5X13.5L to & 18X21.5L large size added

Specification

Items Characteristics

Temperature -40~+150°C

Rated Voltage 25~35Vdc

150°CH T ROKFEHREE MK, TLEBEZHRT S &,
After applying rated voltage for specified time at 150°C, the capacitors shall meet
the following Criteria.

Case Size Time(hours)

$D=10 1000
Endurance ¢D=125 1500

Capacitance change Within £20% of the initial value
Dissipation Factor Not more than 200% of the specified value
Leakage Current Not more than the specified value

Rated Ripple Current comparison
150°C/35Vdc/12.5X13.5/100kHz

TSV | ] 940mA
A company I | 670mA

B company | | 550mA
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RADIAL LEAD / SNAP—IN ALUMINUM ELECTROLYTIC CAPACITORS

@ 150°C 15008 {REE 2
RXG 150°C 1500hours B e —
.Eﬁﬁﬁ%@mmmﬁ‘uﬂiﬁ

Suitable for high temperature applications such as automotive equipment

Specification
Items Characteristics
Temperature -40~+150°C
Rated Voltage 25~50Vdc
150°C1500 B ERBEEMME. FTREBZ®ET S &,
Capacitance change Within £30% of the initial value
Endurance —— o
Dissipation Factor Not more than 300% of the specified value
Leakage Current Not more than the specified value
Rated Ripple Current (mArms/150°C,100kHz)
Rated Volt.| Cap. Size DissipationFactor | Rated Ripple ESR
(VdC) (ﬂ F) d) DXL (mm) 2000,1 20Hz Current (Q 20°C/1OOkHZ)
Standard Size Example. o5 1100 12.5%20 0.14 1150 0.07
3600 18x25 0.14 1850 0.03
35 1000 16x20 0.12 1520 0.045
Se ries Compa rison Rated Ripple Current (mArms/150°C,100kHz)
Seri Rated Volt. Cap. Size Life Time Rated Ripple ESR
SiteE (Vdc) (uF) ¢DXL (mm) (hours) Current (Q 20°C/100kHz)
RX50 25 470 12.5x20 1000 600 -
RXG 1100 12.5%20 1500 1150 0.07
Y =
@ 105°C 500085 R ik am

105°C5000hours
VAH omgxm= 1:xmTRmICEE

Suitable for smoothing capacitor the primary side of on-board battery chargers.

Specification
Items Characteristics
Temperature -25~+105°C
Rated Voltage 200~500Vdc
Size D XL (mm), Rated Ripple Current (Arms/105°C,120Hz)
Rated Volt.| Cap. Size Ripple Rated Volt.| Cap. Size Ripple
(Vdc) (uF) Current (Vdc) (uF) Current
Standard Size Example. 200 2700 35x60 3.49 400 470 30x40 1.93
250 1000 30x40 2.44 450 330 30x40 1.75
350 680 30x50 2.43 500 470 35x55 2.23

®105°CHEY7 IV RESRM
HXG 105°C High Ripple, Low ESR

OERTEHR 1 RAITRAICEE

Suitable for smoothing capacitor the primary side of on-board battery chargers.
Specification

Items Characteristics
Temperature -25~+105°C
Rated Voltage 160~250Vdc, 400~450Vdc
Size D XL (mm), Rated Ripple Current (Arms/105°C,120Hz)
Rated Volt.|  Cap. Size Ripple Rated Volt.|  Cap. Size Ripple
_ (Vdc) (uF) Current (Vdc) (uF) Current
stz e el 160 | 3300 | 35x60 | 7.92 400 470 | 30x50 | 3.04
200 1000 30x35 4.24 420 220 30x30 1.85
250 1000 35x35 4.46 450 560 35x50 3.23
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RADIAL LEAD ALUMINUM ELECTROLYTIC CAPACITORS

®125C 3000~8000Rm
RX L 125°C 3000~8000hours

0=V, Nt

High ripple, miniaturized products

Specification
Items Characteristics
Temperature -55~+125°C
Rated Voltage 16~35Vdc
125°CHTROBEEERERE (B TILER) Case Size Time (hours)
k. THREBZHETHI L, 10x16 3000
After applying rated voltage with rated ripple
current for specified time at 125°C, 10x20 4000
BreliEnes the capacitors shall meet the following 10x25 5000
requirement =
6D2125 L=20 6000
L=25 8000
Capacitance change Within +30% of the initial value
Dissipation Factor Not more than 300% of the specified value
Leakage Current Not more than the specified value
Standard Size Rated Ripple Current (mArms/125°C,100kHz) E.S.R (QMAX,100kHz)
Volt.(Vdc) Cap.(uF) Size DXL (mm) Ripple Current E.S.R (20°C) E.S.R (-40°C)
16 1800 10x20 1180 0.062 0.550
25 1600 10x25 1810 0.047 0.410
25 2700 12.5%x25 2280 0.030 0.210
35 3000 16x25 3030 0.025 0.100

@®105°C 10000~12000hours ( -40°C X$his)
BH\\/ _ 105C_10000~12000nours ( -40C)

OEHFFTEEHICRE

Suitable for in-car chargers

Specification

Items Characteristics
Temperature -40~+105°C
Rated Voltage 400~450Vdc

105°CHh TARDEMERERE (B TILESE) MMk, THREEE®HRETHI L,
After applying rated voltage with rated ripple current for specified time at 105°C,
the capacitors shall meet the following requirement

Endurance Capacitance change Within +20% of the initial value Case Size [ Time (hrs)
Dissipation Factor Not more than 200% of the specified value L=20 10000
Leakage Current Not more than the specified value L=25 12000

@ HERDBXWN)—XITHL TR A20%/MiZ{E

Up to 20% smaller than BXW series

Sel‘ies Compa l‘iSOh Rated Ripple Current (mArms/105°C,120Hz)
vl (e S (@ 5 L Cap.(uF) BRW sgirgl)lpeles(:urrent Cap.(|.1F)BXW serIIR?Sple Current
420 16x25 68 0.58 56 0.51
18x40 160 1.03 150 1.00
450 16x30 82 0.67 68 0.61
18x45 180 1.12 150 1.00
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POWER FILM CAPACITORS

Feature of Film Capacitors

@ %t100Arms (10kHz) K EFE (¥t it v] BE Can be applied high-current application such as 100Arms

ORELREFIE

Stable temperature characteristics

OFXOFRIMA—4—-0DETHEEICH LB EE Can be applied high-voltage application such as 1kv level
OREZHIE ML, EREIFA—-—T TR Open mode failure by safety design deposition technology.
ORIROBHELIEL. BRICEDHHE BT BIHE Flexible custom design based on customer's requirement

O N7 —REBEADEER{FTH T EE

Direct connection to power semiconductor device

QOIENZARBRIALENESETS1—IVIELHBIEE Module type available (ie. Resister built-in )

Custom designs

HARZ LTI FOMBOKRER BESLEE DRRIGERIZIGZEFT .

Custom specifications meet various requirements such as terminal positions, large current, and Low ESL.

Vapor deposition

O /NEUED A D ZEE M T
Vapor deposition technology for miniaturization

O RLHBEE

Safty Function

{KESRi% =k 1l

Low ESR connection

@ EESRIL B &

Low ESR electrode

98x38x70mm 237x72x50mm
400V-200 i F(28mm Pitch) 450V-500 ¢t F(21mm Pitch)
Actual Value: 4.1nH Actual Value: 7.7nH
(Simulation: 2.5nH) (Simulation: 7.9nH)

HVC

OHEV/EVAETIN—2BERIAVT Y

Smoothing capacitor for HEV / EV inverter

@ /\B{L {EESR {EESLIL & 3RIR

Miniaturization, low ESR, low ESL

MPC

EBBEAA7 V22—, AF AT Y

For Power Line Filters, for snubber circuit

O V) 41 R HE

Easy—to—-implement structure

O@ACH hi ]

Support with AC

B

Winding
@ENE T 1)L LA

Thin film winding

EESLI (ZI(—EQE-I-HﬂE

Low ESL busbar
ERIRNIZ L BIEESLIE

Low ESL using electromagnetic field analysis

140x50x55mm

450V-300 i F(28mm Pitch) HVC + MPC
Actual Value: 9.8nH HVC : Smoothing
(Simulation: 10.8nH) MPC : Snubber
items Characteristics
Rated Voltage 100~4000Vdc
Capacitance 1~3000uF
Temperature -40~+105°C
Permissible current 10~250Arms@ 10kHz

items Characteristics

Rated Voltage 700~1600Vdc
Capacitance 0.1~100uF
Temperature -55~+105°C
Permissible current 10~60Arms
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METALIZED POLYPROPYLENE FILM CAPACITORS

Suitable for Automotive application

MPT

METALIZED POLYPROPYLENE FILM CAPACITORS

OAFd)LREE 125C
Upper Category Temperature

O@EHREE 630Vdc@125C

Rated Voltage

O RE kiRt

Safty Function

OE I RAE AEC-Q200 #H#

For Automotive Application Compliant with AEC-Q200

items Characteristics
Rated Voltage 630Vdc@125°C

Capacitance 1~ 6.8uF
Temperature -40 ~ +125°C

Standard Size.
Size (mm
Rated Voltage Cap. ( ) BEris Ve
(vdce) (HF) W T H P ®d

1 25.5 10.5 17.0 22.5 1.0 630MPT105J
1.5 25.5 12.5 21.0 22.5 1.0 630MPT155J
630 2.2 25.5 14.0 24.0 22.5 1.0 630MPT225]
3.3 25.5 17.5 27.5 22.5 1.0 630MPT335J
4.7 25.5 21.0 30.5 22.5 1.0 630MPT475J
6.8 25.5 25.0 34.0 22.5 1.0 630MPT685J

Comparison other series

Volume(mm?)

Rated Voltage Cap.
(VdC) (lJ F) M PTseries MPKseries PCKseries
1 4,552 4,335 6,408
630 2.2 7,625 7,625 11,088
4.7 15,530 - 18,928

Load Life / Capacitance 1=125c Loadvotiage=630vac
4

Permissible Current

18 . S R N N N R N SN .
L ——
/ =14
< €
N 12
S £10 - L
~< o8
— - - =
= T Y
w MPT 630V 1pF E -
K S S— - IR 225
MPK 630V 1uF 4 T 105
=mass  MPN 630V 1uF S S S ' — —
=
500 1000 1500 2000 070 100 1000

Time(hours)

Frequency (kHz)
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POLYMER MULTI-LAYER CAPACITORS

Feature of PMLCAP

Z1VALATF YR —RHICEINHEICERETH. RE0/MEEP
B RGICHU TS<OREHHVET, PMLCAPIRERFEEETHR
FEEMTIILICEY. RDTANLITFoHICHARKIBLNEXRE
ElbemMRbeRRLERI?—(BRF)AVTYTY,

St RBEXRRORODSNZIBFRBICERELIBRTY,

Film capacitors are generally excellent in electrical characteristics,

but there are many challenges to the miniaturization of products and
the improvement of heat resistance. PMLCAP is a polymer capacitor
that realizes significantly smaller size and larger capacity and higher
heat resistance than conventional film capacitors by forming a dielectric
by vacuum evaporation method.

It is the optimum part for electronic equipment where high performance
/ high density mounting is required.

O|mARBEDNTYD, M- EE

Compact and lightweight due to non-exterior structure

@71 NVALRFVTREDHPTIIERR/MEKD1608Y 1 X%F517 V7
The 1608 size, the smallest among film-based chip products, is available.

OMIELEEIBHE(-55~125C ) TREL LRI

Stable performance over a wide temperature range (-55 to 125°C)

O—BMNL I NAIT Y S)HMEICEN TS, 70— /)70-REK
(87T iE
Excellent heat resistance compared to standard film capacitors, making it suitable
for flow/reflow mounting (lead-free)

OMBEHRHCHAE R EM AL TV &\ edd, INICERL MRS B E A 7T iE
No magnetic material is used in the component materials, enabling audio signal
processing with high fidelity to the original sound.

OBBICIIERURHFELL VD, HHMREICEVTEERIRETHIELSIC,
/M XORERCESEL
No piezoelectric effect due to vibration, so performance is stable even in a vibration
environment and does not become a source of noise.

Structure
REREOLER (BFHEWNASTR) PIEBE4E (Aluminum) SERTEHESE — I8 (Copper)
PMLCAP MLCC \
FEEE 04um
YR EIESE —I8 (Brass) SMEPEIEE=IE (Tin)




NRubigoond

AR TREI T Y

POLYMER MULTI-LAYER CAPACITORS

Advantage of basic performance
OPMLCAPOE Sf§i it L {E#f High safety and self-healing

ENins SV Rz

ENMi O3 7Y Mtk #

BELWR2H-B2ME{E M High safety and self-healing

BEESVAHENMENTERMBEAREL TH.
EHRBAHBRHRPLTRBL., FEABLUHEE
ERHFRAULTEBHFEELET.
ERRERHNERNEEERESE RO CH
EHERELELOTY.

Even if an overvoltage pulse is applied and a short-circuit
failure occurs,

The current concentrates in the short circuit area and
generates heat, and the dielectric and vaplized metal
scatter and the insulation is restored.The figure on the
left is an observation of self-healing when a forced short-
circuit failure occurs.

ORE(EIAMLLE: (BRE&fER) PMLCAP vs MLCC  Stress due to distortion and bending of PCB
PMLCAPIS, BIRRKRENEH -BHICHITBEAICHLT, BELFIV/IA/ T HEVERTVET,

PMLCAP is superior to MLCC in terms of stress against distortion and bending after board mounting.

PMLCAP (Size 3216) N=5pcs

1.0E+06
1.0E+05 -

1.0E+04 |
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1.0E-02
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OIRENC LD/ 1 XNDFLE Generation of noise due to vibration

100f5IC{E 5 238IET 377 T, AT YRREMENMNT

PMLCAPEMLCCO S /1 AR ERIE

Measure the noise difference between PML CAP and MLCC by
amplifying the signal by 100 times by tapping the capacitor

mounting board.

MZMEEE Circuit of Mesurement

MLCC (Size 3216) N=5pcs
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AEE2FIREI T Y

POLYMER MULTI-LAYER CAPACITORS

O ER/ A7 AF1ELLE DC BIAS

NAARHIT) TV T HELTERTIRIC/IITAICES
BEE(HGBIERA,

BBRERIC/ M TACLZIBRBD A BRI IDES LD,
EREEREIIVIATHIHLTRATY

When used as a bypass or coupling capacitor, there is no
change in capacitance due to bias.

Since there is no need to consider the capacitance

decrease due to bias when designing equipment,

it is superior to high dielectric constant ceramic capacitors.

BEFELLE: Temperature Chacteristics

RBRREOEICHLT, £5%RBLLBEFEERLET,
FERMELRER LRICHLTT7AOET(ERE)THY.
FEORERRICEAESNEVRELLEBHEANTELET,

Stable temperature characteristics of £5% with respect to
changes in ambient temperature.

The characteristics change positively with temperature rise
(positive characteristics), contributing to stable circuit
operation that is not affected by the ambient temperature
environment.

Feature of HV(High Voltage) PMLCAP
HV PMLCAPI i ROPMLCAPO B R A MBRALAHS, BHELERRLARIT—(BRIF)ALFYTT,

BHE - BSEERRORHOSNIEELEICR

BEERTY,

HV PMLCAP is a polymer capacitor that achieves high withstand voltage while having the features of

conventional PMLCAP.

It is the optimum part for high voltage circuit where high performance / high density mounting is required.

items Characteristics
Temperature -55 ~ +125°C
Voltage , Cap. 250Vdc 1.0uF.~500Vdc 0.22uF

OANE—IVIHEBENDEAICLZEEBMERE{LD:5

@7V LAV TFHEDT A ALLB(HttLE)

Size comparison PMLCAP vs Film capacitor

18.0mm
/ \j_Omm

. BHE-NE-BE

With the introduction of the heavy edge structure, the potential gradient

has been increased, resulting in high withstand voltage, small size,

and light weight.

8.2mm

I 4

ONE-IvJELHMBEBRORELICLY). HEREEZXIEICH L

The withstand current performance is greatly improved due to optimizing

the heavy edge structure and external electrode configuration.

ORMBEFNEENRAICEY, ESR->a—M AV E{ER

ESR / short risk is reduced by adopting an internal series structure.

7.1mm

#8 3unmmisH
Approximately 8 3% volume reduction

O/ IV ATEEESEM(AV/ dt5kBR ) Pulse resistance performance evaluation(dV/dt test)

FEHERRBERAL. 8 EEELJOOOOIEIOD%EUJELI\}DZ’EEMHL?'L

ROBET(LENELELL.

BRAZINVLOFYIGEVTE

HEEEZBLTVET,

AFNEREEOKEBRAENERTEETY.

The capacitance change after applying 10,000 repeated pulses for each
voltage was measured with a charge / discharge tester.

It has a withstand current performance close to that of a film capacitor
for large currents.

It can be applied to high current applications such as snubber circuits.
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1. Quality Required for Automotive Grade Capacitor
ZERO DEFECTS!

2. Design Process Chart and Necessary Information

[ Necessary Information]

® Application, Circuit to be used
® Development Schedule, Start of Production, Estimated
Annual Usage

. . ®Required Standard, Regulation etc. to be applied,
Kick Off DeSIgn environmental requirement etc.
Load Dump
step1 v
Fundamental Design S ST

— Study Withstanding Voltage, Mechanical
Robustness

In-Rush Current

step2 v Switching Surge Voltage

Impedance Design
—Study Capacitance, ESR, ESL

Minimum Required Capacitance

Required ESR by temperature, ESL
v q y p

step3

Thermal Design Heat Dissipation

—Estimate Temperature Rise, Check Permissible
Temperature Limit

Mission Profile *
Ste p4 v *Mission Profile: Information Specifying the operational condition

( Ambient Temperature(Ta). Ripple Current (Frequency f) . Estimated
Time etc, including Non Operation Time, Short Time Load)

Lifetime Design

Ta [C] I[Arms] t[h]

— Estimate Lifetime, Study Lifetime Consumption 1 T I 11

2 T2 12 2

Steps n Tn In tn

Robustness Design

o Vibration Condition, Mechanical Shock Condition

— Estimate Failure, Study the limit

v Heat Shock, Temperature Cycle Condition

stepb6

] ] ] Humidity Resistance, Mixed Environmental
Terminal/Packaging Design L& Condition

Terminal Spec, Packaging Requirement

Optimize Specification

Design for a Highly Reliable, Compact
and Cost Competitive product
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AVTHBRELEDF—KRIb (Step)

Key Point in Selecting the best Capacitor (Step 1)

A—K4>,7 Load bump

O—RYZTH-2EF —MNCTOISRBEETOT 7ML TRENE I 2T HOMERE
—MEN (OREMAFEZRBLUTED. EOKLD/PREEETIOLD/MBEEENENINENDMEEL T
BLZENEETTY, HlEULTPILZEBHRI S T > B OBIEMEDREMRFEDI S I =iHHUET .
Voltage Profile below shows general Load Dump Surge Voltage. Considering the dependency of withstanding
voltage of capacitor on temperature, it is very important to understand at which temperature range the transient

voltage is applied. Please refer this example data on temperature dependency of anode foil withstanding voltage
of Aluminum Electrolytic Capacitor on temperature.

Pulsesalsb | BEERE vs B (e
A Pulses w (400V/105°CEDIBE)

/N ulse5a 2
o £

oo B o 13
TH I I A s
® ,' \ H 5
=%

! AN fms
Pulse5b {2
U ==

[ 10% ®E
Ua| w '§
> <

ov —> t 1

25 45 65 85 105
td BEC]

A2792ahAb sk n-Rush Current

BRI RERNDOMAME(E T > 5 > BROEFEMIOBRMA TARED, ERNCEELI—-XDXS
(CIREEVVET . 0 T. BABRDE—TENEDLANILICRDINRBEEDZENEETY.
TOEEHR(CRT LD, COE—JEF/\VFU—-SA>2D5A>12E—F >R (LD ERES) (C
RKELMELEFLEITDT, COTA2A2E—F 2 AZNMEKL TRODIUVENHDFET,

Robustness against instantaneous high current depends on robustness of the electrical connection area inside
capacitor. This connection point operates in a similar fashion to a single use fuse. It's important to estimate the
peak in-rush current to assess if the connection area inside the capacitor can withstand it. The circuit diagram below

demonstrates that it is necessary to simulate by considering line impedance since peak of in-rush current heavily
depends on the inductance and resistance factor.

V(n003) I(Ce)
22v 140A

20v 120A

Ipeak=115A
Vpeak=20.5V

18v 100A

16v 80A

14v 60A

. SAIAIE—E YR

CD Line Impedande

PULSE(01400.001u0.001u11.11)

12v 40A

10v 20A

Rser-0.001m 8v 0A
6v -20A
4y -40A

4 \/7__\/-'7 2v -60A
% %ﬁ@% Ov -80A
.tran 3m Capacitor's Equivalent Circuit 0.0ms  0.2ms 0.4ms  0.6ms 0.8ms  1.0ms 1.2ms 1.4ms  1.6ms

BmE—7E = FA 18980 AL >TKRESEDYET,

Peak Current Value largely varies depending on Line Inductance.
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AT BRELOF—FKRL M (Step2)

Key Point in Selecting the best Capacitor (Step 2)
:“/;"’/'U‘@E Capacitance

ZILZEHR IS H%ZDCYU S TRICERT 35E. TDOYTIILERICLDECHEHCI> T OHEm
ZERARICEDED L. —BNICOTUURENERICVEBELESNDIRESELDHRDKRERE
DERDFT ., UM, HHPZ-CAP (HEEMSDFMRIZERLULT7ILIEBRIS ST 2Y) ENESH
AFEITENESRBAXEENSRBEET, TOUTIIERZRIT ZENTEET. RLEL T, PZ-CAP
ZRWVWZEEREEHICEWNT, SRTALRERKERIS T O HBREZIERUTHEIENEETT,

When selecting an aluminum electrolytic capacitor for a DC Link application, the internal temperature rise due to rip-
ple current and the capactiros base life are required in order to confirm if a customers specification life can be met.
The capacitance of selected capacitor is often higher than the required minimun capacitance. However, conductive
polymer capacitors such as Rubycon's PZ-CAPs can offer very high ripple current with extermely small package size.
This allow for designs that avoid unnecessary higher capacitance than required. Therefore, minimun required capaci-
tance for the circuit is important information to share at the early development stage.

:’/7_"’/'&1 \”/711:&%51&2_; Example of Replacement

Al.Cap. PZ-CAP

Permissible Ripple current : 60A/10kHz } Permissible Ripple current : 60A/10kHz

Total Capacitance : 3,000uF Total Capacitance : 900uF

Total volume : 72cm? Total volume : 10cm?

PZ-CAP Capacitance vs Temperature

Cooncit . Cire = 35PEV27OM1OX 10 Fvl)—REHH(0kHZ)TH . [LRESET
apacitance vs lemperature < > = —
300 P P ZEL-BEHREEERLET,
L 3 Very stable capacitance for wide temperature
250 N S EamuNNAN == range even at 10kHz.
1 ul Lt N
200 | =
Bl
5 150
S
100
— 120Hz
—— 10kHz
50
%0 a0 20 o 20 40 60 80 100 120 140
Temperature(°C)
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AT HBRELEDOF—FKRLh (Step2)

Key Point in Selecting the best Capacitor (Step 2)

ESL

AT Uy RE, BRBEEBEDREA-M>/\—FDFEIA>ST 2 HYPIF/NOADFT T TaILA
A>T BMERAENTEDEY. NS H(E B8FE - B8REFIVvESTIBRAYF
SO BRFEFHEEEN ST, TEBIRDFLEA2HIIUX(ESL)R/NEL< T D EMRHBN
THEDFT ., TNZEKRT DEH. SR TIBREREZZAVWCREFRTZITA D THEDET,

Film Capacitor are often used as smoothing or snubber capacitors in hybrid and electric vehicles. Inductance (ESL)
of this capacitor should be low to protect the switching device chopping voltage/current from a short circuit inci-
dent. To achieve this, Rubycon is optimizing the design based on a finite element method.

ﬁESL?‘f’f’/@ﬁ% / Low inductance design impact
H—OBEICK D HBIRDEHE % HIF]

Inhibit semiconductor breakdown by surge voltage
AL ZR{E

Snubber less

AVTUHORBOME( LT HRBERN S ERORELL)

Inhibit capacitor's heat generation (Optimization inside electric circuit)

100 p=====n e ——— 450HVC307KL
—— 450HVC507KL
R
T AR BT
E 10 e
z R R Electromagnetic Analysis
Rl A FEHE RS T 10NH@ TMH2 261 3 - T !
1 O 1 Possible to under 10nH@ 1MHz depending on specification
1 I I | I
1000 10000

[ #kHz]

MOS FET &—2offlSDVDS;ERZ / Turn-off voltage of MOS FET

[ E=rEf )
STEP UP Turn-off voltage of MOSFET
CONVERTER : I

Rated voltage(conventional type)
= = VDS
... o o !
Po=30kW

Rated voltage(Low ESL type) fs=60kHz

+low noise N

=Miniturization -ID
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AT RELEDF—FRLh (Step3)

Key Point in Selecting the best Capacitor (Step 3)

%ﬂi%‘l‘g Heat Generation Calculation

WD HOERMAMKE. I>F 2 HRFOLREEPHELFARETROSNTHOE
9. EDfEH. AT HICENBVUTIINERZRBEEDINENSGDFET, K. DCU IR T
YR CEBZEERLS (CERASNTEH U, #EgtaenFZRAVWCE1 > E—45 > RILEMR
AT U EEROT7IVZER IS T U ZINCERT BN D 0FET. TDiFa. A7
DAE—SF D ZFENARETEDSES. BIES =1L —4F—2HVWTEI> T OHICRN3ERE
BRERDDVENDDFT, HHTE. UTOLIRISRFETILCDI A VT4 2 TJ&ITOTH
NEIDT, COLIRPHFEDE =1L —>3 2 ([TERATEL,
The amount of current a capacitor can withstand is specified by maximum temperature of the capacitor element
(core) or the permissible internal temperature rise. The applied ripple current has to be estimated in such case.
Generally, DC Link capacitors are used in parallel connections with same type of capacitor technology.
However, there are situations where a combination of capacitor technologies are used in parallel such as conven-
tional aluminum electrolytic combined with conductive polymer type (Rubycon PZ-CAP).

In this case, the calculation of the current applied on each capacitor and the losses need to be calculated via a
circuit simulator. Rubycon is calculating with a 15 element models shown below.

15 Element Model Frequency Characteristics of
15 Element Model

10 V(n001)/1(V1) V(n002)/1(V2) Re(V(n001)/I(\/1)) RE(V(I'\OOZ)/\(VZ))
Port1 A S D |
ST M AT A A  BlackiZ(PFV)|
R2 R3 R4 RS | Green ESR(PFV)
a_— [ u— a”— [« — (el pu— : Red |Z(HRX)|
L R R s I 1 B et AT e
3 3 3 3
R1§
0.1 N~
6 4 12 i
R6 R7
R % L2 2
0.01 |rommmmdomdemdeb bbb T
2 2 2
‘ PFV 35V/270uF/1 0X10 (PZCAP)
N - HRX .‘35V/1600uF/18X20 (AlE- cap i 1
Port2 0.001 \ T T T HH \ \\\\H

100Hz 1KHz 10KHz 100KHz 1MHz

Please refer to the Spice Models of PZ-CAP on Rubycon's web site
https://www.rubycon.co.jp
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AT HBRELEDOF—KRLb (Step3)

Key Point in Selecting the best Capacitor (Step 3)

iﬂ{f%ﬁtﬁtﬁﬂ%ﬁﬁﬁmﬁ Thermal Analysis and Termal Equivalent Circ

AT HONEBREHEL. ZOMAY GGt UT)VERLRME) ZiHilisd L TREEELR/(S
A—H—TTF, > T. REAXKGTOILFTOREZERICEEEDZET. BENDA—/-X
Ry J(CRBIRVWRBIRENTIEECIRADF T, SHTEFAERERECKIDIS T YOMRERNTZIT
IEOTHED, ERT —HELBOENDE DT LT, IFRICEHRAEMORZIER T D EERHETI .
Flz, —MEHVIR12V/24VROEREERRBICEASNDI7ILZEMREI> 5 > PA2PZ-CAPIC DU T,
BUF DR BE LR ES ) LDRMAN BIEET I,

The capacitors internal temperature is the most important factor to evaluate its performance (life and maximum
ripple current.) It is important to correctly estimate the capacitors temperature under the true operating conditions
to avoid unnecessary over spec, while ensuring minimal reliability. Rubycon is doing thermal conductive analysis
based on finite element methods. We can offer precise thermal equivalent circuit model (TECM) by utilizing this
thermal conductive analysis result and experimental test data. We offer such data for aluminum electrolytic and
PZ-CAP hybrid polymer capacitors used for 12V/24V line of automotive applications.

FEMZEMCE TS e il EE S
FEM Thermal Analysis Example Thermal Equivalent Circuit Example
Ta
Rca
Cc
Tc
Rec
Tj Ce
Q
Rlead
Tb
AFINAVRFEREST Tj : Element temp. Ce: Element heat capacitance Rca: Rth (Surface to amb.)
Temperature Distribution of Tc: Surface temp. Cc: Al-case heat capacitance  Rec: Rth (Element to surface)
Snubber Film Capacitor Th: PCB temp. Q: Power Loss Rlead: Rth (Element to PCB)
Ta: Ambient temp.
NIT—FEVa—)bHhS2VFIYiRF~ SIYT 7 IVZERIY T U REMmOE
DR (ZEh) DR E=BRT LS. Aluminum Electrolytic Capacitor-Through Hole Type

Analysis example of the impact of
IGBT heat generation via terminal
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N Ziilseony

OUFUHBE L DF—FUb (Stepd)

Key Point in Selecting the best Capacitor (Step 4)

Iva7a771IvHSNFHETEH EITD Lifetime Expectancy based on Missio

v 3>TJO77NUIDAST U UOREARBZAE UAERE. B, BRETEREINT
WET . BFESR]. IEEMERERE. RERBIRQRCBESNDIRMAZEXRN T DI LEHETT,
Flo. BERE(CREITDBERMTEEBRMFLER U CHMTEI D EEEECT.

The (Mission Profile) generally consists of ambient temperature, time and ripple current under your actual opera-

ting conditions.
It is also important to determine the operating, non operating and storage time. Simulating the transient (peak)
conditions which occur less frequently along with the typical conditions are important considerations.

FinstEfl 3I5HRX3300M18X25

Example of Life Expectancy under Operational condition

BEERRE/2VT U RS

Over Current Condition/Heat Generation Change

B5FS/ AEBE /&t Time/Ambient Temperature/Current

12 25
10
20
8 e
2 9
S 15 &
< b
= 6 N
& in
AN
10
4 m
5 5
0

1 3 5 7 9 11131517 19 21 28 25 27 29
BEF B (min)

Simulate Capacitor’s temperature rise based on thermal
model Further detailed information like capacitor’s
mounting condition, cooling condition (Air, Water
cooling) is also necessary for more precise simulation

BEFINDPLI T ORMEHTELET,
m*ﬁﬁﬁ?ﬁ/&’&ﬁﬁf&) LT DEESE M.
5. KAGEDSHIRIBEOEED» DLBEIZEIET,

Amb.Temp. | Load Time Ratio Current Current/pc Temp.Rise | comsumption
40°C 1500hrs. | 18.75% 6Arms 6Arms 20C 1.5%
60°C | 2000hrs. 25% 7Arms 7Arms 27.2°C 21.5%
85°C | 3000hrs. | 37.75% 5Arms 5Arms 13.9C 28.9%
105C 1000hrs. | 12.75% 3Arms 3Arms 5°C 8.3% %ﬁﬁﬁgg
125C 500hrs. | 6.75% 3Arms 3Arms 5C 16.7% ) 1 Oo%uw:ﬁ'
8000hrs. 100% &E 76.9% Lifetime Consumption
Within 100%: OK
BEIOI7CIVERE FonHEEEE HEtOREIE

Simulate Temperature Profil e

BEIOT7C VR SyyayTOT774 IV+RERET IV (REISKENK) h 53057

Simulate Lifetime Consumption

FiHEEHERE IO 7/ LD SEFmHBEERZHE

ZHMHEFWHER, SERMRCEZBBRREBBULRERIV T VU HHRZERE

Optimize Capacitor Design

YREEHTE

Temperature Profile Simulation : Simulate Capacitor temperature based on Mission Profile and Thermal Model (including cooling conditions)
Life Consumption Simulation : Simulate Life Consumption based on Temperature profile
Assessment . Determine Best Capacitor Design by communicating with customer the simulation result and the required condition like lifetime and size of capacitor.
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Key Point in Selecting the best Capacitor (Step 4)

mﬁﬂﬁ Anti Vibration

P10X10BL F DY+ XDSMDS - TDPZ-CAPH N 7)L=EBHE >S5 > H(E. 10Hz~500HzDERK
HEET20GOMHREMZB LU THNFT. Fo. INSORMORERZ MHREIR (CZE X fZMiRENES
malE. 10Hz~1kHzDEE T30GDMAZB L THDET,

o T, BEERINDIMEECH U TCRDRMAOZBELTEDEFT . UH L. BIRSERNSS(C
BUVERSZEHFT CHIRREAN RS, LO/NSIIRE TEENDAIREENSHDET,

S TE. INSOIREIRK(COVWTHRAEBT DedHL Y — Ry TS —IREIFHC K DM ZIT DO TLET,
For 10x10mm sizes and smaller, standard surface mount capacitors (Aluminum Electrolytic Capacitor and PZ-CAP)
can withstand 20G at 10Hz~500Hz. In addition, we offer an Anti Vibration Option “VB" which includes an extended
base and additional soldering area to enhance vibration performance. This option can withstand 30G at 10Hz~
TkHz.

However, when the frequency range contains higher frequency then what is shown below, a resonance may occur

which can cause damage even if the acceleration were smaller. Rubycon can offer the analysis on such vibration
phenomenon via a Laser Doppler Vibrometer.

MitiREEEm B M EMEENSERO IR
Anti Vibration Type SMD Resonance Point Compariton: Standard SMD vs Anti Vibration Type SMD
20 = s — N,
" o THRMIEI & U SHRAAE AR
H Standard type SMD B N e ":H:;‘
144 Anti Vibration Type SMD 1»1/\‘ v F(IL\E\*}EEJW%[M/\ ’E
16 l ARHDH T ENEE)
" | Anti-vibration structure shift
4o 10 [] the resonance frequency to
*é_',l 8 [ » higher range and depress the
=~ 6 [ magnitude of responce function
A1, B1 c| P 4 7\ The key point is the resonance
8 83 31 (34 2 W \ H:qggggyﬁ;ﬁtzoutofusage
$10 | 103 [3.4 |45 0 — = quency rang
12 13 49 |45
16 17 6 |68 100 200 500 1000 2000 5000
518 19 7 |68
<8, 10> <$12.5~p18>
L+0.5MAX A1£0.2 L-+1.0MAX A1£0.2
o L
[ I | U [ I | N U
s p N
2 g ' 2 g '
ol I 1T T . 71 7 T 1F i .
o b fa) =
© ©
© OHBHO| o © OOl v
\_ | \_ L
AT WART it
0.3MAX Dummy Terminal 0.9+0.2 g. 0.3MAX Dummy Terminal g-
TEHT 3 BT 1
Electrode Terminal s Electrode Terminal o




AHAOT DEHEARIL. 2022F 1 AREDILDTY , B - HHREFELKER. HANIHEFDIETIHENTINET,
AHAOT DREHEARIEL., HROBNER T, CHEAICHEYELTIERNEEREZEZL T TERD L, SRS,
The contents presented in this catalog have been update as of January 2022. Product name ans specification are subject to

change or cancellation of production without notice.
The contents presented in this catalog is an introductory document of the product. Please ask the detailed specification when

using the products contained in this catalog.

BOTHEBRMEZERSNIER. HRMICEXGZEES AN DERESD  FKICH T HEKREHSI AR (RBHEESR-
EREER - RS - FEES - R FORKREF ICEAShIEAICIE, FATCITHEBMTZS,

Our products is not used in special circuit ( transportation equipment , medical equipment , aerospace equipment, space equip—
ment , nuclear equipment etc ) where a defect in this component may cause the loss of human life or other significant damage

in the case of high reliability application circuit/equipment , Please contact us in advanece.

2201JP-1-100 https://www.rubycon.co.jp



