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EH “FW #5517 F U g s as
This specification covers “FVM Series” V-chip aluminum electrolytic capacitors.
2. % Fr#E: Reference Standard
E brbrifE TEC 60384 5 HA TolkFr#E JIS C-5101
The international standard IEC 60384 and Japanese industrial standard JIS C-5101.
3. IR ERPFR¥E: Environmental Protection Standard
TR RR B 45 4 2002/95/EC.
Comply with the EU directive 2002/95/EC.
4, fFFEEE: Operating Temperature Range
—55°C ~ +105°C
5. HIEYEF: Voltage Range
DC: 6.3 ~ H0V
6. REJGHE: Capacitance Range
CAP: 10~ 1500uF
7. REWMETEE: Capacitance Tolerance
+20% at 120Hz, +20°C
8. JEHW: Leakage Current
2 o JE s

(After 2 minutes of reading)

0.01 CV or 3 (uA) whichever is greater
0.01 CV or 3 (uA) HUBKAH
=HUEFFRAR (WF/Rukdn  V=EUE B TAERE (VARER

9. #FEMA: Tan & MM ZE: 120Hz, JEE: 20°C Measurement frequency: 120Hz, Temperature: 20°C

Rated Voltage (V) 6.3 10 16 25 35 50
Tans ( ) D4~D10 0. 30 0.24 0.20 0.18 0.16 0.14
and (max.
x P12.5~D16 0.35 0. 28 0.24 0.20 0.18 0.16

10. {KEHRPE: Stability at Low Temperature JUik#5%: 120Hz (Measurement frequency: 120Hz)

Rated Voltage (V)%E LIEHE 6.3 10 16 25 35 50
7 (-25°C) /7 (20°C) 4 1 3 2 2 2
D4~ D10
7(-55C) /7 (20°C) 5 4 3 2 2 2
Impedance Ratio PHPFTEL ZT/720 (max)
Z(-25°C) /2 (20°C) 12 8 6 4 3 3
®12.5~D16
7(-551C) /2(20°C) 10 8 6 4 3 3
11. JR{@MR: Surge Test
TR Surge Test (IEC 60384-4) MR LS B Test result
TEIRIREL Cycles 1000 DR
76 L HLJE charging voltage | WV(<S315V) 1. 150rWV (>315V)*1.10 | AC/C% WQE Le< # | SN EHE
FRHLI[A] charging time 30s <20% EH TAE
N —— 5 5 175%
FUHLIS [E] discharge time 5min 30s

12. WAM: Load Life
FE 105°CHIE T, 2R HE I R IES I BAUE R 5, Frm R R 2 20 CHEAT IR, N2 2 DR 25K,
The following specifications shall be satisfied when the capacitors are restored to 20°C after the
rated voltage is applied for the specified period of time at 105°C, Should meet the following

requirements
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After 2000hrs. (®4~ 5, 1000Hrs. ) application of the rated voltage at 105°C, they meet the characteristics
listed below #£ 105°C ¥ EEH i NAUE TAE K 2000 N (@4~ D5 9 1000Hrs. ) 5, B FRFERT & T RIE K.

BRI OD<6. Imm: WIUA(E M £25%  Within +25% of initial value
Capacitance Change O D=8mm: WJAE{E 1) £ 20% Within £20% of initial value
WFEM EYME OD<6. 3mm: <HIEEIEE N 300% Not more than 300% of the specified value
Dissipation Factor OD=8mm: <HJIEFN EAELIKT 200% Not more than 200% of the specified value
IR <YIEEIMEE Not more than the specified value
Leakage Current

13. ®iRfEFF: Shelf Life
£ 105°CHEE, LA 1, 000 /M EAHR KR H 20°C, FATHIGHTAE (JIS € 5101-4 4.1 50 J&
BEAT I EE IS, N A2 SR A B AR
The following specifications shall be satisfied when the capacitors are restored to 20°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 3 : Resistance to Soldering Heat
TE 250 CHIZRAT T, MRS ERER 30 £, RJ5 WA EBCT A RS, IEHAESIR M IRE, B GIH
LN ER
The capacitors shall be kept on then hot plate maintained at 250°C for 30 seconds. After removing

from the hot plate and restored at room temperature, they meet the following requirement :

KAl # Capacitance Change +10%FIEEE AN Within £10% of the initial value
WFEM IEYME Dissipation Factor | <#J4H#E(E Not more than the specified value
JNELUR Leakage Current <YIEEIE/E Not more than the specified value

15.#7iR: Marking

BRARRARNT:
Capacitors shall be legibly marked with the following:
IDEN VP
Manufacture’ s mark
2) BUE BEAR IR &
Rated voltage and nominal capacitance
3) AAMbRIR:
Negative polarity

® &

Wv.DC
Series
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16. B#: Drawing (Unit: mm)
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17. R~f: Dimensions (Unit: mm)
Size D4Xb. 4 ©5X5. 4 ®6.3X5h5.4 D6.3XT7.7 D8X6.2
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 2.2
L 5.4 5.4 5.4 7.7 6.2
W 0.5 7 0.8
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Size ©8X10.2/10.5 ®10X10.2/10.5 12?51/01?' 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 10.2/10. 5 12.5/13.5 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. g H¥BH: Taping Specifications
5 JIS 0806 5 IEC 602863. (Applicable standard JIS C0806 and IEC 60286)
18. 1. & B R~F 583 Cassette pattern size and packaging
Fig.1 (@4 ~ @10)

FIHAME
%Dh
06LLTF
40%031 20%01 15121 S sl
|
(=] [ =]
1 . o H +l — -
- _ - L, = S
el =
— T —
L -1 G — T.402
A.t02
R~} W P F A0 BO T2 S AR
Size (MM) (MM) (MM) (MM) (MM) (MM) Applicable
D4%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 —
D6. 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
O 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 PAEF=5)
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Px0. B i A:ttlz
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D
02
—
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JiZIN
W P F A0 BO T2
s Si Applicabl

o Size (M) (M) (M) (MM) (M) (MM) S o’ ;Ca

®12.5%13.5 | 32 24 14,2 14. 0 14.0 14.1 28. 4

D12. 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. &4t : Reel

.

13+0.5
Q%@ =(RREIE
2.0 23 | 2
A
18.3. HEEHE: Package quantity

R L S E A+0.3 D+2
Specification Quantity/Reel Quantity/Bag (M) (M)
D 4x5, 4 2000 pcs 24000 pcs 14 382
D 5%5. 4 1000 pcs 12000 pcs 14 382
D6. 3%b. 4 1000 pcs 10000 pcs 18 382
D6, 3%7.7 1000 pcs 10000 pcs 18 382
D 8%6. 2 1000 pcs 10000 pcs 18 382
®8*%10. 5 500 pcs 4000 pcs 26 382
@ 10%10. 5 500 pcs 4000 pcs 26 382
®10%13.5 400 pcs 3200 pcs 26 382
®12.5%13.5 250 pcs 1500 pcs 34 382
D 12. 5%16 200 pcs 1200 pcs 34 382
D 16%16. 5 200 pcs 800 pcs 46 382

19.

A
(D

(2)

(3)

B EEE: Lead—free Reflow Soldering Condition
F R % HEFE: Recommended Conditions for Reflow Soldering:
ISR FH LT A B AR R4 s AN R PO 0 B el e e 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.
e BIRAE R AT — Ik, R R R R 2 R, W AAHRE 60 e BL b
Reflow soldering should be performed one time. If the capacitor has to be reflowed twice,
60 minutes must be layout between each time.
TCAET R, WERE N %
For lead—free type reflow soldering, please observe proper conditions below:
a) M 150°C 2 180°C (1) Fil v [A] << 120 #P LA 5
The time of preheating from 150° C to 180° C shall be within maximum 120 seconds;
b) FELZ5 28 TH BB iR R B I 217 C (YRR A AR L I 1A]
The time of soldering temperature at 217° C measured on capacitors’ top shall not
exceed tL (second);
c) B2 A% T BT U6, 5 B 230°C FR B2 1) AN td I
The time of soldering temperature at 230° C measured on capacitors’ top shall not
exceed td (second) :
d) R 2R TR AR IEIR FE AL Tp°C, 78 5°C Y Bl N I SE R AR IG5 B i) TRl AN RIS tp B[]
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)
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B. EIIRJEMZRE]: Classification Reflow Profile:
#CC)
TP g
R SO e e
= i
P17 | wmonoanay woonaw wovsaanas veamaw soaaf wn | e no v o No

A#S0°C~180°C

170s MAX i
|
BtfE (B9
C. RIEEERHFTEHE: 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 <40 <10 <5
@8/10x13. 5L >2.5 250+0 <60 <10 <5
B12. 5~16 >3.0 240+0 <60 - <3
D. RE ZFHEIFENF: Recommended Land Size (Unit: mm)
JR~F Size X Y a [
D4 1.6 2.6 1.0 i
o5 1.6 3.0 1.4 ¥
©6.3 1.6 3.5 1.9 1 a
(o} 2.5 3.5 3.0 L
d10 2.5 4.0 4.0 W
D12.5 3.0 5.7 4.0 ¥
16 3.5 6.5 6.0 e—
X
20. B4R JE#1%l: The Raw Materials of Lead Wire
Name Material Percentage
Fe 71. 35%
TPCS Cu 20%
Sn 8. 65%
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22. &#): Construction

HLf# 4K Electrolytic paper € —1'2';] —> 5% Aluminum case
s H
HLf# X Electrolytic < ¥ R (BHARFNFA )
s Aluminum foil (Anode & cathode foil)

FF O i FE Rubber seal

—> JKJ% Base plate

| |—§ 5] Hi 2% Lead wire

23. BUBRLSLEHRIREIFE FH . Frequency Coefficient of Allowable Ripple Current

L (Hz) 120Hz 1KHz 10KHz | 100KHz

SR AR (UF
® 410 0. 1~100 1. 00 1.30 1. 40 1. 50
150~3300 1. 00 1. 05 1.08 1.08

XA LR L AR T ESU R BN B B, I BT, RTHE 10°CHR i, SRR
i A2 A8 T IR T R AR ST R A

24. HSZ¥: Electric parameter

Name Cap. tol. Tan & LC (ud) Allowable ripple | ESR100KHz
NO | Series WV /uF) @Dk, L20H220°C 120Hz20°C (2min) current (mA rms) (Q)20°C
< < at 105°C, 120Hz <
1 FVM 50V100uF | 6.3%7.7 +20% 0.14 50 68

25. FREHBBAR—REHERENR
Application guideline for V-CHIP aluminum electolytic capacitors.
A) HBEE¥it: Circuit Design
1) 70575 i M2 20 R 22 28 26 AR 7= i H SR 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 EE N N PR S0 L IR REAE 7= it 33 R Y TR A
Operating temperature and applied ripple shall be within specification.
3) FEWCITHLERING, MRS & 75 o B R 17 .
Appropriate capacitors which comply with the life requirement of the products should be selected
when designing the circuit
4) FRHAR AR AR, AN e FE R B L o AT A HH I () F R ) L, I SRR 1 LA
R R e s A, AN RE B4 T4 5 i H .
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 EEPLHA A e O R FLEE AN LA P B P AR R T L PR BT R BAT K A R LA AR
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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) AMAFFHITE#E. Do not apply excess voltage
D B HE S5 80k i B0 5 B WAE FE AN R I A A .
Please pay attention to that the peak voltage, which is DC voltage overlapped by ripple current,
will not exceed the rated voltage.

@ A2 AL ERAR R, S ORI RS T A0S, M H IR TR, DU B ES T
H A 4.
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

@) #H 2 EAESRBER, MR RS T AUEE, W HE IR P e, DU RS A S i
FL s FH
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

7) HAESABNHT FTIRME XM T:
Aluminum electrolytic capacitors shall not be used under the following environmental conditions:
D (a) HEBERET/K CBFRIRAGRD  HKSGH.
Capacitors will be exposed to water (including condensation), brine or oil.
(b) FRMAEFR AW WM. TR, &3 RS IR, fEF 550k
Ambient conditions that include toxic gases such as hydrogen sulfide, sulfurous acid, nitrous
acid, chlorine, bromine, methyl bromide, ammonium, etc.

(c) BB RA A BRI SRt
Ambient conditions that expose the capacitor to ozone, ultraviolet ray and radiation.
(@) = FIHR SN LU A I = S e v L

Severe vibration and physical shock conditions that exceed specification.

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

vibration frequency range: 10~55~10Hz 4= :  10-55-10Hz/% %}
sweep rate: 10~55~10Hz/minute i HR: X%k
sweep method: logarithmic #RIEEHIEEE: 1. 5mm (HRINE A 106)
amplitude or acceleration: 1.5mm (max. acceleration is 10G)
YRz Jim: X. Y. Z Jj| direction of vibration: X, Y, Z direction
MR E] . AN )71 2 /NFF testing time: 2 hours per each direction
i —f%ASiE . Shock is not applicable normally.
WG RFRER, 1 SERATE &I R,
If a particular condition is required, please contact our sales office.
8) HLMRR E TR I R AR A oY), HLA R T i . S RS PC AR, mT BBl PC AR 2k
B, BEREES, LB AEMEGE K. [RIGTE A AR R i AN N AT 2R
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.
9)  WITZRES AR R DR R T A AN SR TS L PR A AR B PC AR 53— 1D, A L IR AR PR AR 4R T T
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.

100 BeiH LR BRI 25 18 31 F 2 s 1Y) R A E T RERE T S MR R AR AL T A2 £
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Electrical characteristics may vary depending on changes in temperature and frequency. Please

consider this variation when you design circuits.

1) 22 /LA EHESRIFBN, 2% RE 208 i 1% 4 o 5 48 1 FR R 1
When you install more than 2 capacitors in parallel, please consider the balance of current flowing
into the capacitors.

12)  FERUH B e B AR AR, PR 38 1 22 e o B N kT 22 4 R Al LA i £L
While mounting capacitors on double—-side PC board, the capacitors should be away from those
unnecessary base plate holes and connection holes.

B) %3 :Mounting

D —HEESEE 2 mE, AEFAGE T A 2R % iRk E 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.

2) AR 2 F RS, IR AT RS K. AR ARG R, A 1KQ F P i 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.

3) TN A AR AETE PC AR Z AT, 1A AR AR .

Please confirm specifications and polarity before installing capacitors on the PC board.
4) AEG ARSI b, BN BT AR R E AR A

Do not drop capacitors on the floor, nor use a capacitor that was dropped.

5) ZEEBHEANERGHE A SS. Do not deform the capacitor during installation.

6) IHERIG A HLI L 7 kil S 2 Bloes o e BN A AR A U
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.

7) [AlR4E :Reflow soldering

OB ST B L ICIR s 20
Please follow “Reflow Soldering Conditions” in catalogue.

(@) MM LR IR, 1ETE RN, RN AR ISR 2 B8 35 75 B AN K /N KA [ 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.

8) MG HLARASIEIRAE PC ARG, AZMALEHHB) A,
Do not tilt lay down or twist the capacitor body after the capacitor are soldered to the PC board.
9) ANEIEIREEE G B AR 25 W3l PC R

Do not carry the PC board by grasping the soldered capacitor.

10) ANZLALAT AT it e ful R 42 J5 R B 25 2%, G0 SR PC BSOE A A7, B R PC AR B H At 22358 A1 A fink 5] L 25 %

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 SR8 )5 11 A A8 AN N 32 B AT U JE 42 PC AR Bl H A T &5 1 FAER S PRI 2 i
The capacitors shall not be effected by any radiated heat from the soldered PC board or other components
after soldering.
12) J&E¥E: Cleaning

O G H AIBBERIFYE AL . W 2 H sifb B e, 1 SO ERM IR,
Do not clean capacitors with halogenated cleaning agent. However, if it is necessary to clean

with halogenated cleaning agent, please contact our sales office

QHEFIEBEJ71%: Recommended cleaning method

VG ARS8 S HHs Applicable : Any type, any ratings

TEVEITIE: R A AR TV RSB R R REAE 2 23 Bh A . IEVERIR ENAE 40C LR . IEBE)E,
LK LA g 5 PC AR — RS I F AR A2 2 10 4o RARGIRLFE AR T~ AR 2% TARIRE . /K e 5 AR R,
AREFBUMIA R, WK

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
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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.

(3) 38E Ho ff FH A IR 54802 (0 37 e 791 LA AR R 5.
Avoid using ozone destructive substances as cleaning agents for protecting global environment.
0O #RE
In the Equipment
D) AEHEHTEMB AL IET . Do not directly touch terminal by hand
2) ANEAEIEAWN (B FAARESR:, WA AR 2S48 S I I A PR, QORI W 5
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.

3) (RS HIRSE H RLkE o Il KB, B PGB T ARG AT, AEAER. RSB U .
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.

D) AR
Maintenance and Inspection
THE R I 22 2 A Tl & B AS . Al H a0 F -
Please periodically inspect the aluminum capacitors that are installed in industrial equipment.
The following items should be checked:

MWL BHRERRG, WBTRRIEAT T AR AR R S

Appearance: remarkable abnormality such as pressure relief vent opening, electrolyte leaking, etc.
R A E. PFEMIEY]. NS, BAAREEES L7 0 B A O s .

Electrical characteristics: capacitance, dielectric loss tangent, leakage current and etc., which
are specified in catalogue or alternate product specification.

E) E&% M In an Emergency
1 = WK R IR E VR T 7= AR B, 5 58 P T R R T B & 4.
If you see smoke due to operation of safety vent, please turn off the main switch or pull out
the plug from the outlet.

2) EW NSRBI H AR, N2 ST B 2K Bk AR

If you breathe the gas or ingest the electrolyte, please wash out your mouth and throat with
water immediately.

3) R R E R, T IR B AKIE T
If your skin is exposed to the electrolyte, please wash it away using soap and water.
F) f%% Storage
D) AEN A I AE R IR AR R S T, A AE A B NORIRE: 5°C-35°C, AHXFIRAL: <75%, f#frthsa:

EN.
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) ARG E A K. HhoKE.
Avoid ambient conditions where capacitors are covered with water, brine or oil.
3) A AR R E R BN EE S .

Avoid ambient conditions where capacitors are exposed to ozone, ultraviolet ray or radiation.
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V-chip Aluminum Electrolytic Capacitors
G) #E Disposal
T AT AT — 7 0 A B A
Please take either of the following methods in disposing capacitors.

1 fEHREA TR EIT FLBORE f 2 & I e 5 B e

Incinerate them after crushing capacitors or making a hole on the capacitor body.

2) WIANREHEATAERE, WAL IR A BN LR REAT S,

If incineration is not applicable, hand them over to a waste disposal agent and have them buried

in landfills.




