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1. JaH:
W “FVH 2417 Fr Ui B il s s 4s
“FVH Series”

V-chip Aluminum Electrolytic Capacitors

Scope

This specification covers
2. ZE R
FEprtrdE TEC 60384 5 H AT ARHE JIS C-5101
The international standard IEC 60384 and Japanese industrial standard JIS C-5101.
3. R EFEPFivE: Environmental Protection Standard
A HE K B 454 2002/95/EC.
Comply with the EU directive 2002/95/EC.
4 EHREEE:
-55°C ~ +105°C
5. HEYEF: Voltage Range
DC: 6.3 ~ 450V
6. REJEHE: Capacitance Range
CAP: 17 6800uF
1. FRMELEH:
+20% at 120Hz,

V-chip aluminum electrolytic capacitors

Reference Standard

Operating Temperature Range

Capacitance Tolerance
+20°C

8. JHM: Leakage Current
2 5B R A . .
D4~ D I < 0.01 CV 3 (uA) which t
4 10 (After 2 minutes of reading) or 3 (uh) whichever is greater
1 735 5 54 .
®12.5~O I < 0.03 CV 4 hich t
12.5 16 (After 1 minutes of reading) or 4 (ud) vhichever is greater
9. #FEA: Tan & MIRAMZE: 120Hz, {H/E: 20°C Measurement frequency: 120Hz, Temperature: 20°C
Rated Voltage (V) 6.3 10 16 25 35 507100 1607450
Tans (nax. ) D4~ D10 0. 30 0.24 0. 20 0.18 0.16 0.14 0. 25
X.
®12.5~D16 0. 38 0. 34 0. 30 0.28 0.22 0.16 0. 25

10. fiRiE 71

Stability at Low Temperature JIiXFi%: 120Hz

(Measurement frequency: 120Hz)

Rated Voltage (V) 6.3 10 16 25 35 63010 160-450
Stability at Low ® 4~ D10 7-25°C/7+20°C 4 3 2 2 2 3 3
Temperature 7-55°C/7+20°C 8 6 4 4 3 4 6
7-25°C/7+20°C 5 4 3 2 2 2 4
D12.5~d16
7-55°C/7+20°C 12 10 8 5 4 3 10
11. JR{@MR: Surge Test
TRV Surge Test (IEC 60384-4) MR L5 R Test result
TEIRIREL Cycles 1000
FEHLHLJE charging voltage | WV(<315V)*1. 150rWV(>315V)*1.10 | AC/C% | DF< | LC< M | 4P UL&
R LI ] charging time 30s <15% | #FR{E EH TAE
FUHLIS [E] discharge time 5min 30s

12. fit/Af%: Load Life

76 105 CHIEEH, $2HRAE I ARSI BUE IR )G, FrREMKE R 25 CRATIER, e PR ER.
The following specifications shall be satisfied when the capacitors are restored to 25°C after the
rated voltage is applied for the specifiedperiod of time at 105°C, Should meet the following

requirements
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V-chip Aluminum Electrolytic Capacitors

RS Size code

4x5. 4~6. 3%5. 4L

6. 3%7. 7~10%13. 5L

12. 5%13. 5~16%16. 5L

Capacitance Change

Within +30% of initial
value

Within £25% of initial
value

HEFE] Time 2000 /NEF (2, 000 hours) | 2000 /MEF(2, 000 hours) | 2000 /NEF(2, 000 hours)
e 4+ 30%H] 4G 4 25% 0] 46 4 20%H] 46

Within £20% of initial
value

BRI DME

Dissipation Factor

< 300%#] 4B e {E
Not more than 300% of
the specified value

< 300% K] 4R # € 1H
Not more than 300% of
the specified value

< 200% )4 B e {E
Not more than 200% of
the specified value

ELERI

Leakage Current

<HIH R E
Not more than the
specified value

<HIUEHE 1H
Not more than the
specified value

<WIH I E
Not more than the
specified value

13. ®iRfEFF: Shelf Life
£ 105°CHIE T, TAMHE 1, 000 M JEFRHR KR R 25°C, BATIRIGHTALREE (JIS € 5101-4 4. 1) J5
BEAT T EE IS, S A2 SR A B AR
The following specifications shall be satisfied when the capacitors are restored to 25°C after
exposing them for 1, 000 hours at 105°C without voltage applied. Before the measurement, the capacitor
shall be preconditioned by applying voltage according to Item 4.1 of JIS C 5101-4, Should meet the

above durability of the standard value.

14. it FE3EP: Resistance to Soldering Heat

TE 250 CHIZRAT T, MRS ERER 30 £, RJ5 WA EBCT A RS, IEHAESIR T IRE, B GRH

LN ER

The capacitors shall be kept on then hot plate maintained at 250°C for 30 seconds.After removing
the hot plate and restored at room temperature,
KA # Capacitance Change

¥ A IEV){E Dissipation Factor
JNELUR Leakage Current

from they meet the following requirement :

+10%¥JEEH AN Within +£10% of the initial value
<HIE I E/E Not more than the specified value
<YIEIME/E Not more than the specified value

15. hiR:
AR ARNT:
Capacitors shall be legibly marked with the following:
IDENSE VP
Manufacture’ s mark
2) BUE BEFAR PR &
Rated voltage and nominal capacitance
3 HMbRIR:
Negative polarity

Marking

@ @

—— (AP, pF
+— WV.DC
Series

-
uoa1o4d
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16. B#: Drawing (Unit: mm)
(B4~26. 3) v AR5 A A

Plastic platefom @ Positive

| |O.3max.

o]
: |
offol':

%
5]
=
=

O.
S)

@D=*0.5

L+03 | & Negative
—I ——’—’——
A
(@8, ~ @10) ¥ FACRS: A A
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Fi + = lo
a < .
e i
vy
‘ & Negative
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L+0.5
17. R~f: Dimensions (Unit: mm)
Size DP4X5.4 ©5X5.4 ®6.3Xb.4 ©6.3X7.7 DP8X6.5
A 4.3 5.3 6.6 6.6 8.3
B 4.3 5.3 6.6 6.6 8.3
C 5.1 6.1 7.4 7.4 9.2
P 1.0 1.3 2.2 2.2 3.1
L 5.4 5.4 5.4 7.7 6.5
v 0.5~ 0.8
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Size ©8X10.2/10.5 ®10X10.2/10.5 ©10X13.5 ©12.5X13.5 | ©12.5X16 ©16X16.5
A 8.3 10.3 10.3 13.0 13.0 17.0
B 8.3 10.3 10.3 13.0 13.0 17.0
C 9.2 11.2 11.2 13.8 13.8 18.0
P 3.1 4.5 4.5 4.5 4.5 6.5
L 10. 2 10.2 13.5 13.5 16.0 16.5
(a) 0.5 0.5 0.5 1.3 1.3 2.0
(b) 1.8 2.1 2.1 3.0 3.0 3.0
W 0.7 " 1.1 1.0 7 1.3

18. 455 iBH:  Taping Specifications
Tr&hnifE JIS C0806 5 IEC 602863. (Applicable standard JIS C0806 and IEC 60286)
18. 1. & B R~ 543 Cassette pattern size and packaging
Fig.1 (24 ~ @10)

HrtHATE
—‘,&_
— 06LLTF
40404 2001 15131 S sl
i 1% o ‘
o o
i Uy 4U-_1 +1 o T
= | = - ¥ g o
R A
— "
- P£0.1 . S . T.202
A.x02
R~ W P F A0 BO T2 S FEAR
Size (MM) (MM) (MM) (MM) (MM) (MM) Applicable
D4x%5, 4 12 8 5.5 4.7 4.7 5.8 -
D5%5, 4 12 12 5.5 6.0 6.0 5.8 -
@6, 3%5. 4 16 12 7.5 7.0 7.0 5.8 -
6. 3%7. 7 16 12 7.5 7.0 7.0 8.3 - .
Fig. 1
DO 8*6. 5 16 12 7.5 8.7 8.7 7.0 -
®8%10. 2 24 16 11.5 8.7 8.7 11.0 -
@ 10%10. 2 24 16 11.5 10.7 10.7 11.0 -
@®10%13. 5 24 16 11.5 10.7 10.7 14.1 -
Fig.2 (®12 DA EP=5)
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V-chip Aluminum Electrolytic Capacitors

W P F A0 BO T2 R
R~F Size S Applicabl
(MM) (MM) (MM) (VM) (MM) (VM) o
®12.5%13.5 32 24 14. 2 14.0 14.0 14.1 28.4
®12. 5%16 32 24 14. 2 14.0 14.0 16.4 28.4 Fig.2
®16%16.5 44 28 20. 2 17.5 17.5 16.9 40.4
18.2. &4 : Reel
2
1340.5
OO0 Y H o
— g o
—] = %
u%/??\gs o 5 %
U A
18.3. HEHE: Package quantity
ks L= BB A+0.3 D42
Specification Quantity/Reel Quantity/Bag (M) (M)
D 4%5.4/5. 8 2000 pcs 24000 pcs/12 & 14 382
d5%5.4/5. 8 1000 pcs 12000 pcs/12 #& 14 382
D6, 3x4. 5 1250 pcs 12500 pcs/10 % 18 382
6. 3%5.4/5. 8 1000 pcs 10000 pcs/10 % 18 382
D6, 3%7.7 1000 pcs 10000 pcs/10 % 18 382
®6. 3%10.5/11. 5 700 pcs 7000 pes/10 % 18 382
d8%6.2/6. 5 1000 pcs 10000 pcs/10 % 18 382
d8x7.7/10.5 500 pcs 4000 pcs/8 % 26 382
D8*12.5 400 pcs 3200 pcs/8 #& 26 382
®10%7.7/10.5 500 pcs 4000 pcs/8 #& 26 382

19. TSR EE: Lead—free Reflow Soldering Condition

A. FlIRBEEBHEFE: Recommended Conditions for Reflow Soldering:
(1) RRH AN S AR, A BRIV AN B i 05 42 5

A thermal condition system such as infrared radiation (IR) or hot blast should be adopted,

and vapor heat transfer systems (VPS) are not recommended.

(2)

60 minutes must be layout between each time.

(3)

TR, TR

o MR A

HEFZ PR R AT — U0 IR R B R 2 0k, AR 60 708 PA_E

Reflow soldering should be performed one time.

For lead—free type reflow soldering, please observe proper conditions below:
a) M 150°C Z 180°C 1) Tl i ] <120 #P BAI 5
The time of preheating from 150° C to 180° C shall be within maximum 120 seconds;
b) HL 25 S TH BB R I 217 °C AR RN ) AR L 1]
The time of soldering temperature at 217° C measured on capacitors’ top shall not
exceed tL (second) :
c) FELZS B T il FE R 230°C 8 REms) TR AN td s Ja]
The time of soldering temperature at 230° C measured on capacitors’ top shall not
exceed td (second);

d) AR ARG TR AL Tp'C, 1 5°C Va8 S BRI IR I [ AN tp I 1]

If the capacitor has to be reflowed twice,
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The peak temperature on capacitors’ top shall not exceed Tp(° C), and the time within 5° C

of actual peak temperature shall not exceed tp (second).

B. EIIRJEMZRE: Classification Reflow Profile:

#2F CC)
TP g
e T e e o
= i
e e e A SRR
77777777 g 217
H#1S0°C~180°C |
170s MAX }
|
|
BtfE (B9
C. RIEREERFTEHE: Allowable Range of Peak Temperature
Size Thickness (mm) Tp(° C) tL (second) td (second) | tp (second)
a4~ 36. 3%7. 71, >2.5 260+0 <60 <20 <5
J8%6. bL >2.5 240+0 <30 <10 <5
8/10x13. 5L >2.5 23510 <40 <10 <5
B12. 5~16 >3.0 230+0 <20 - <3

D. RE BFEHEIFENT: Recommended Land Size (Unit: mm)

JR~F Size X Y a [
(0F:]
D5
D6.3
(0}
d10
d12.5
D16

ey PR

el Rad RN Rl ol Fam
agjo|lo|u|le|a|o
S R Eal el Rl Bl
al~w|o|ua|lu|o|e
IS Rl ol ol Rl Kol o
olo|o|o|v|nx]|o

20. B|ZRJE#¥l: The Raw Materials of Lead Wire

Name Material Percentage
Fe 71. 35%
TPCS Cu 20%
Sn 8. 65%




6 FOLLON SX

eLecTRONICs BB

V-chip Aluminum Electrolytic Capacitors

21. HABREHrE: Explanation of Part Number

M4k E (5 16V 1I0uF)

i 2 3 4 5 6 7 8 g 10 11 12 13 14

l_..l_|W|)(||1 Ic|[1]o]lojMm CL 1 G B

Yot AE
B4R
BERITZE (+£20%)
FERREBAS (10uF)
BMERE (16V)
AH|ZFR

aafh

22. &#): Construction

HLR 4K Electrolytic paper € —f:r:] —> 5% Aluminum case
#
HLf# W Electrolytic < v 1 ERYE (FEHARFNEAAKR)

Aluminum foil (Anode & cathode foil)

FF O i HE Rubber seal

—> JKJE Base plate

| |—‘ 5| £k Lead wire

23. BUESE BRI E S : Frequency Coefficient of Allowable Ripple Current

B (a) 120Hz 1KHz 10KHz 100KHz
AR FrH A R (UF

® 4 D10 0.1~100 1. 00 1. 30 1. 40 1. 50
150~3300 1. 00 1.05 1.08 1. 08
47~68 1.00 1.57 2. 00 2. 00
D12.5~D16 100~680 1.00 1.30 1. 40 1.50
1000~6800 1. 00 1. 05 1.08 1. 08
X AR A Sl TAE SO R B I BRI, B B TR A, THE 10°C K drikb

B S A 1 749 I P R BRI SO HRA.
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24, HSZ¥: Electric parameter

Name Cap. tol. DF (%) LC (ud) Allowable ripple | ESRI00KHz
NO | Series (WY /uF) @ D*L L20H220°C 120Hz20°C (2min) current (mA rms) (Q)20cC
< < at 105°C, 120Hz <
1 FVH 16V100UF | 6. 3%5. 4 +20% 20 16 80

25. GRS —BREHEEREW
Application guideline for V-CHIP aluminum electolytic capacitors.
A) HPB&#it: Circuit Design
1) 785075 8 B 2840 F A 22 SR AR 7 i H SR E Y T
Please make sure the environmental and mounting conditions to which the capacitor will be exposed
are within the conditions specified in catalogue.
2) AR IR AN 0 ) S0 H IR S ALE 77 i H s R E S5 B A
Operating temperature and applied ripple shall be within specification.
3) AEVCIHHLERES, RIEFERTS A A ZEoR K™ i
Appropriate capacitors which comply with the life requirement of the products should be selected

when designing the circuit

4)  FEFR AR AR A BRI, AN 1) R A IR LU o S0 T RE HH IS [ LR PR LR, LI SRR 1 FL A AR
TR BUAEOUR M L ASs, ANBR B T 45 It FL
Aluminum electrolytic capacitors are polar. Make sure that no reverse voltage or AC voltage is
applied to the capacitors. Please use bi—polar capacitors for a circuit that can possibly see
reversed polarity
Note: Even bi—polar capacitors cannot be used for AC voltage application.

5) X EAUE AN K TSR I R, SRS FH S FLA R AT LI AR T T B B K A I HL A A
Do not use aluminum electrolytic capacitors in a circuit that requires rapid and very frequent charge
discharge. In this type of circuit, it is necessary to use a special design capacitor with extended
life characteristics

6) AMNAFEHd#EHEE. Do not apply excess voltage
D HIRHEE S S0 R &0 E AR A B8 B0 TAF HE.
Please pay attention to that the peak voltage, which is DC voltage overlapped by ripple current,
will not exceed the rated voltage.

Q@ #H 2 EAESRBER, MR RS T AUEE, W HZ IR P e, DUS RS A S i
FL s AH
In the case where more than 2 aluminum electrolytic capacitors are used in series, please make
sure that applied voltage will be lower than rated voltage and the voltage will be applied to
each capacitor equally by using a balancing resistor in parallel with the capacitor

(3 # 2D F RS A, NIRRT AU E, W IR — P, DU A R AR BT
HE  AH 45
In the case where more than 2 aluminum electrolytic capacitors are used in series, please make
sure that applied voltage will be lower than rated voltage and the voltage will be applied to
each capacitor equally by using a balancing resistor in parallel with the capacitor
) HAERARNHT PR XMT:
Aluminum electrolytic capacitors shall not be used under the following environmental conditions:
O (a) HABPRET/K CEBFERSERD « K.
Capacitors will be exposed to water (including condensation), brine or oil.
(b) RS AAMS. WHR. TR, S, W, UL, A SR,
Ambient conditions that include toxic gases such as hydrogen sulfide, sulfurous acid, nitrous

acid, chlorine, bromine, methyl bromide, ammonium, etc.

(c) FIHEAETHAT RA . RINL LRI -

Ambient conditions that expose the capacitor to ozone, ultraviolet ray and radiation.
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8)

9

10

11

12

B)
Iy

2)

3)

4)

5)
6)

7

@) P ARSD KA e = e .

Severe vibration and physical shock conditions that exceed specification.

PR IR R
Vibration test condition: ¥Rz RIEE: 10-55-10Hz

vibration frequency range: 10~55~10Hz fA#i#%:  10-55-10Hz//%}
sweep rate: 10~55~10Hz/minute A RX: T
sweep method: logarithmic #RIEEHIEEE: 1. 5mm (HRINE A 106)
amplitude or acceleration: 1.5mm (max. acceleration is 10G)
Pezh7m: X. Y. ZJ7lA direction of vibration: X, Y, Z direction
MR E] . AN )71 2 /NFF testing time: 2 hours per each direction
i — %A iE . Shock is not applicable normally
WARHRER, 15NV E TR,
If a particular condition is required, please contact our sales office.
FEL ARV AL 22V ) S AR AR B )R, LA AR 3 e . MBS PC ARG AT, mT e J ik PC MR E R4k
P, BOGRUEEE, DABEUTAERHECE K. RIGAE R g ) T S AN AT AR A £ 2%
The main chemical solution of the electrolyte and the separator paper used in the capacitors are
combustible. The electrolyte is conductive. When it comes in contact with the PC board, there is
a possibility of pattern corrosion or short circuit between the circuit pattern, which could result
in smoking or catching fire. Do not locate any circuit pattern beneath the capacitor end seal.
BT AR PR AR MR T & T T A AF AN SE T 45 PR FEL S 28 B0 PC AR o) — 1T, b4 L IR P 72 FLS 28 R 1L
Do not design a circuit board that the heat generating components are placed near the aluminum
electrolytic capacitor or on the reverse side of PC board, if that just under the capacitor.
) VTR ERAR T R 18 3 H 7 2% 00 FELPE e T B B TR RN A0 R AR AT AR Ak
Electrical characteristics may vary depending on changes in temperature and frequency. Please
consider this variation when you design circuits.
) 2 AL B AR IFIRING, R RS B I X L A 2 ) FRA A
When you install more than 2 capacitors in parallel, please consider the balance of current flowing
into the capacitors.
) TERURIZR AR b 22 e s dn iy, FUA SR 0 e e A B N BETT 2 A% 1) B AR LA AL
While mounting capacitors on double—side PC board, the capacitors should be away from those
unnecessary base plate holes and connection holes.
223& ‘Mounting
— H RS A I 22 A Romak,  ANE R B A T H A 2 AR sl A
Once a capacitor has been assembled in the set and power applied, do not attempt to re—use the
capacitor in other circuits or application.

WAFHEIE 2 AR AR, HIRHAIATREIE K. AN, 1M 1KQ I FH M7 d AL,

Leakage current of the capacitors that have been stored for more than 2 years may increase. When
leakage current has increased, please perform a voltage treatment using a 1kQ resistor.

TENG LR 28 22 AE PCARZ T, A AL RUAS FIAR 2.
Please confirm specifications and polarity before installing capacitors on the PC board.
ANENG AR AR B, BOREAE A Rire bR RS AR

Do not drop capacitors on the floor, nor use a capacitor that was dropped.
LAEFIE AN E S A S, Do not deform the capacitor during installation.

TR LRI Sk 7 oA e B slOonk Hh 2 B0 FRL S 2R IR LR

Please pay attention to the mechanical shock to the capacitor by suction nozzle of the automatic
insertion machine or automatic mounter, or by product checker, or by centering mechanism.

Bl A5 :Reflow soldering

OR- ST =B LIV es 6
Please follow “Reflow Soldering Conditions” in catalogue.

(@) MM LR IR, BRI, RN AR ISR 2 B8 25 75 B AN K /N R AR [ 1 2428
When an infrared heater is used, please pay attention to the extent of heating since the
absorption rate of infrared will vary due to difference in the color and size of the capacitor.
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8) R HLASHIEIEAE PC RS, A EMIR B S A A

Do not tilt lay down or twist the capacitor body after the capacitor are soldered to the PC board.
9) AEYUEIRRE S M R4 )3 PC AR,

Do not carry the PC board by grasping the soldered capacitor.
10) ANEL AT S B Al R B2 5 Y FE 2SS, 2R PC ARMEIUAEAE, TERALR PC AR BRI Ath Z A A fish 21 FE 25 2%
Please do not allow anything to touch the capacitor after soldering. If PC boards are stored in
stack, please make sure the PC board or other components away from the capacitor.
11D 832 )5 () A 28 AN B 52 BIEATT O 542 PC AR B A T #8814 Fvim S Ry sz .
The capacitors shall not be effected by any radiated heat from the soldered PC board or other components
after soldering.
12) &¥: Cleaning
OAREH i IEBEAIE T AR A4S . Wb Zifd FH it ig o), 5 SEATE B TER.

Do not clean capacitors with halogenated cleaning agent. However, if it is necessary to clean

with halogenated cleaning agent, please contact our sales office

@MIFF B Recommended cleaning method
VG AR 2E7Y S Bk Applicable : Any type, any ratings
TEVETTIE: 1R A P A DT R B TE B (] SR 2 AN . TEVERIIREENAAE 40°C AR . TEBEE,
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Cleaning conditions : Total cleaning time shall be within 2 minutes by immersion, ultrasonic
or other methods. Temperature of the cleaning agents shall be 40°C or below. After cleaning,
capacitors should be dried by using hot air for the minimum 10 minutes along with the PC board
mounted. Hot air temperature should be within the maximum operating temperature of the capacitor.
Insufficient dryness after water rinse may cause appearance problems, such as bottom—plate bulge
and etc.
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Avoid using ozone destructive substances as cleaning agents for protecting global environment.
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In the Equipment

1) ANEEELPE T3 i 8 98 1E 7%, Do not directly touch terminal by hand.

2) ABAEIEMN 2 A FARIER:, WA AT R 28 S IR A, IR msA T 55
Do not link positive terminal and negative terminal by conductor, nor spill conductible liquid
such as alkaline or acidic solution on or near the capacitor.
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Please make sure that the ambient conditions where the set is installed are free from spilling

water or oil, direct sunlight, ultraviolet rays, radiation, poisonous gases, vibration or
mechanical shock.
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Maintenance and Inspection
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Please periodically inspect the aluminum capacitors that are installed in industrial equipment.
The following items should be checked:
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Appearance: remarkable abnormality such as pressure relief vent opening, electrolyte leaking, etc.
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Electrical characteristics: capacitance, dielectric loss tangent, leakage current and etc., which

are specified in catalogue or alternate product specification.
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V-chip Aluminum Electrolytic Capacitors
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If you see smoke due to operation of safety vent, please turn off the main switch or pull out
the plug from the outlet.
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If you breathe the gas or ingest the electrolyte, please wash out your mouth and throat with
water immediately.
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If your skin is exposed to the electrolyte, please wash it away using soap and water.
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Do not keep capacitor in high temperature and high humidity atmosphere.

Storage conditions should be: Temperature: 5°C 35°C, Humidity: lower than 75%; Place
Indoor

2) WG BRI A K, HhoKEGH.
Avoid ambient conditions where capacitors are covered with water, brine or oil.
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Avoid ambient conditions where capacitors are exposed to ozone, ultraviolet ray or radiation.
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Please take either of the following methods in disposing capacitors.
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Incinerate them after crushing capacitors or making a hole on the capacitor body.
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If incineration is not applicable, hand them over to a waste disposal agent and have them buried
in landfills.




