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e aunom carncrrors Conductive Polymer Hybrid Capacitors
1.¥8F: Scope
EH “FBV 2417 MR A AR A3
This specification covers “FBV Series” Conductive Polymer Hybrid Capacitors
2. &% Fr#E: Reference Standard
HElbrbrifE TEC 60384 5 HA TolkFR#E JIS C-5101
The international standard IEC 60384 and Japanese industrial standard JIS C-5101.
3. AR PFrE:  Environmental Protection Standard
18 WK B 4R 4 2002/95/EC.
Comply with the EU directive 2002/95/EC.
4 fFFHEETEE: Operating Temperature Range
-55°C ~ +105°C
5. EHEJiE: Voltage Range
DC: 16 ~ 80V
6. XEJE: Capacitance Range
CAP: 22~ 470pF
7. REWMZEVE: Capacitance Tolerance
+20% at 120Hz, +20°C
8. T /AM:: Endurance
7E 105°CHEEH, $ZIRHUE R BES N BIEE, fFRERER] 20 CHATIER, e LT 2R,

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

PRI (8] Test Time 2000Hrs

HENE + 30%¥4H1E A

Capacitance Change (Within +30% of initial value)

e IEYVIME < 200%FIHEHN A

Dissipation Factor Less than 200% of the specified value
U < 200%HT4H M 21

farawy

“FAUFR IR ESR Less than 200% of the specified value

TR IR <P HE (A

Leakage Current Within specified value

9. ®iEM7F: Shelf Life
£ 105°CHEE, oA 1, 000 /M EAHR KR H 20°C, FATHIGHTAE (JIS € 5101-4 4. 150 J&
BEAT I EE IS, S 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.

10. 45 . Resistance to Soldering Heat
7E 250 CHIZRAT T, HASERM ELRER 10 70, R)5 WHM EBCT iA ds, 1R HAESIR TIRE, HASN
LU ER
The capacitors shall be kept on then hot plate maintained at 250°C for 10 seconds. After removing

from the hot plate and restored at room temperature, they meet the following requirement :
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e AR A 22 . + 10%KTEA1E P

HHAALA Capacitance Change Within +10% of the initial value

WFEA IEUIMA <SHIUHME A

Dissipation Factor Within the specified value
<¥IEM

S5 B L L ESR it

Within the specified value

IR Leakage Current

<VHaMEE

Within the specified value

11. SEHBREMFBAIERE : Ripple Current and Frequency Multipliers

A (Hz) 120<f<<1K IK<f<10K 10K<f<100K 100K<<F<<500K
HME R E 0.10 0. 30 0. 60 1.0
12. #7iR: Marking
AR IRNAEDT:
Capacitors shall be legibly marked with the following:
D A RS
Manufacture’ s mark
2) BEHEMRRE &
Rated voltage and nominal capacitance
3) HARARI: -
Ne ;give olarit () C¥>
g b y N "/
——— (AP, uF
_ oF . DC
Series
13. B#: Drawing (Unit: mm)
$ D05 - B10.2 »
. | t
— P ——
| \_ /] _ 05
oo : [ *h{kﬂﬁ
| | 803 ——HHE= —!7 P
L | g - _ i
‘ | i o i N |'/ 1=
= L '\._,_/'I
L 1 ; |~
€02
Dimensions (Unit: mm)
®D L A B C p W
6.3 5.840. 5 6.6 6.6 7.2 2.0 0.5~0.8
6.3 7.7+0.5 6.6 6.6 7.2 2.0 0.5~0.8
8 10£0. 5 8.3 8.3 9.2 3.1 0.7~1.1
10 10. 5+0. 5 10. 3 10. 3 11.0 4.7 0.7~1.1
10 12.5+0. 5 10. 3 10. 3 11. 2 4.4 0.7~1.1
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14. gy Yt B :

Taping Specifications

A FRYE JIS C0806 5 TEC 602863. (Applicable standard JIS C0806 and TEC 60286)
14. 1. B R~ 5483  Cassette pattern size and packaging

FrtHAE
B e o
06LLTF
4001 20%0.1 150 s ‘,_
S5O TO P OO0 K
S
+_ __+ M + B P -+_ g
—] m S—
q a—
. Ptoi I T.402
A:+02
W P F AO BO T2
4 Si
Jor size o) o) o) o) o) o)
D 6. 3%5. 8 16 12 7.5 7.0 7.0 5.8
D6. 3%7. 7 16 12 7.5 7.0 7.0 8.3
D 8*10 24 16 11.5 8.7 8.7 10.5
®10%10. 5 24 16 11.5 10. 7 10. 7 10. 5
D 10%12. 5 24 16 11.5 10. 7 10. 7 13.0
14. 2. %4 : Reel
2
13£0.5
OGO = muP e
— a o
[ERENE
20 23 | 2
1
14.3. AZHE: Package quantity
FA% LR R A£0.3 D+2
Specification Quantity/Reel Quantity/Bag (MM) (MM)
D6, 3%5. 8 1000 pcs 10000 pcs 18 382
D6, 3K7. 7 1000 pcs 10000 pcs 18 382
D 8*10 500 pcs 4000 pcs 26 382
d10%10. 5 500 pcs 4000 pcs 26 382
d10%12. 5 400 pcs 3200 pcs 26 382
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15. TSR EE: Lead—free Reflow Soldering Condition
A. FIRBEEBHEFE: Recommended Conditions for Reflow Soldering:

(D

(2)

(3)

LR LA S A B R 42, AN R FVRAR I 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.
HEFE IR R AT — Ik, IR R 7R 2 R, W ZAHRE 60 B DL b
Reflow soldering should be performed one time. If the capacitor has to be reflowed twice,
60 minutes must be layout between each time.
TR, IERFE Nk &AM
For lead—free type reflow soldering, please observe proper conditions below:
a) M 150°C 2 180°C 1) Tl #4 i [] << 120 FP EAIA 5
The time of preheating from 150° C to 120° C shall be within maximum 180 seconds;
b) FL 25 28 TH BB iR R B I 217 °C (YRR A A B L I 1A]
The time of soldering temperature at 217° C measured on capacitors’ top shall not
exceed tL (second) :
c) AR TS ARIGIR AR Tp'C, 78 5°CYuH A I SLBRI I IR I T8 AN T 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).

B. FI{R/E £k E: Classification Reflow Profile:

C.

(tPy
. o - Critical Zane:
Tp === mmmmmmm e s e e e e 217C to Tp
Ramp-up "1 I 55 % -
= e I 2ATCH TP
|
|
54 e gy SRR S A S C L P T S L e
|
] (|
L I e -
E |
E |
T ]
[0 S A e L = = = | Ramp-down *2
- BT
i3 FPreheat 120 sec Max. i
= 2080 ELNY |
] |
s |
25 :
250 to Peak *3 |
PETEEE :
Time (sec.) BfE (#)
RIEEEFRYEIEE: Allowable Range of Peak Temperature
. Preheat R tL< Reflow number
Size Ry il TP(°C) (second ) | PS(second) | ey
6.3 150~180°C 2605 60 5 2 times or less
120S Max. =, g 2 ~{,L,
8~10 (120 FPLAP) 2505 60 5 W ek
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D. R ZHRAHEFE R T

Recommended Land Size (Unit: mm)

R~F Size X Y a
6.3 1.6 3.5 1.9
(OF] 2.5 3.5 3.0
D10 2.5 4.0 4.0

-

16. R AR E:

Explanation of Part Number

SMD EXPLANATION OF PART NUMBERS

W 7= i

Zm A%

—]
*

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18
EEE D SEREEEEEEEEEE .
LT_JI Y J L | JL'_/\'I | | Jl_T_] ]

Product category Series code Voltage code Terminal shape code  Package code Capacity code Capacily tolerance cod  Diameler code Height code
e k) RO B (U WETARME @I R FRAERE  AERE I
(2.3.4) (5.6.7) (11. 12, 13) 14 (8) (15.16) (17.18)
Series ";‘::igf Code Capf:;‘?""e Code Cap‘{%"""w Code Tape Code Di"(’;‘?'er Code 'I‘:;’I?I‘:;‘ Code
#7 R (A% 2] e A5 AR (] i AR L] HiE e ] HrE v
FVH | FPA 62 | 6R3 0.1 O0R1 5 J No dummy terminal  K#HEHT | A 4 04 3.95 39
FVA | FPS 10 010 0.22 R22 +10 K With dummy terminal  EAENGE | G 5 05 45 45
FVR | FPK 16 016 1 010 +12 G 63 06 54 54
FVL | FPE 25 025 47 4R7 +20 M 8 08 58 58
FUM | FPW 35 035 10 100 0~+20 R 10 10 6.5 65
FVG | FPU 50 050 47 470 12.5 12 77 7
FWN | FBV 63 063 100 101 (9. 10 16 16 10 10
FVD | FBW 80 080 470 471 : B | R 18 18 102 | A0
FVC | FBX 100 100 1000 102 Eﬁgﬁzg MAEAE BERT ?gg; 10.5 BO
FVT | FBY 120 120 4700 472 — @ ;";E’)") “’:: IJ‘;"T; o 1.5 co
aper tra! S
Fvx | FBZ 130 130 10000 103 g et = i | o 12.5 co
FFT 160 160 3 [Cuersy - o | 135 | EO
FFU 200 | 200 g |l 16 G5
FYW 250 | 250 * | ol . pDI25~18 | TR 165 | Ho
FVK 400 | 400 215 | NoO
FNP 450 | 450 255 | RO
500 500
17. B S3¥HS: Electric parameter and Material number
Part No Series | Specification Size WERE | Tanb LC(rA) ESR Ripple fiif A
BN El AR (mm) F ] (%) FE JRE (mQ) ?P“ef{t Endurance
JSp Cap. < @434 | 20C | BUEREL | o q050C
Tolerance < 100KHz (mA) (Hours)
105°C
100KHz
EFBV025ADA221M0677 FBV 25V220uF 6. 3%7. 7 +20% 0.12 55 40 2100 2000Hrs
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18. FEVRIR& B RASR—REHEREN

Application guideline for Conductive Polymer Hybrid Capacitors.
A) HER¥IF: Circuit Design
1) 75> 8 MR A A e 3 25 AR 7= i H S R Y LAY

Please make sure the environmental and mounting conditions to which the capacitor will be exposed

are within the conditions specified in catalogue
2) AU it 0 PR SO F R N AE 7= i S5 PR R Y LA
Operating temperature and applied ripple shall be within specification.
3) FEBCTFHLERET, POERERT A o BRI .
Appropriate capacitors which comply with the life requirement of the products should be selected

when designing the circuit

4) FRHLAR AR AR, AN ) FE R B A L o AT R I () F R ) L, IR U 1 LA
R R e s A, AN RE B4 T 4SS i i
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 B e R A F R, AN RS FH A PR P A T R AR T B B K T 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) ANAFRE#EHEE. Do not apply excess voltage
D) HRHESS0% R &N E AR R A RS B0 TAFHE.
Please pay attention to that the peak voltage, which is DC voltage overlapped by ripple current,
will not exceed the rated voltage.

@ 2 AU ERAR R, SR RS T AUE [, M H IR AT, DU B A SR TN
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

(3 # 2 AL R R, S ORI R TAUE A, 0 HZ IR — P, DUEEAS B 3R B
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) WEBARSHT FRAMEFMT:
Aluminum electrolytic capacitors shall not be used under the following environmental conditions:
D (a) HAEBERETK CBFRIRAGRD  HKSGH.
Capacitors will be exposed to water (including condensation), brine or oil.
(b) FRMAEF AL MK TR, &3 "R IR, fEF 550k
Ambient conditions that include toxic gases such as hydrogen sulfide, sulfurous acid, nitrous
acid, chlorine, bromine, methyl bromide, ammonium, etc.
(c) WA A A BRI IIRS
Ambient conditions that expose the capacitor to ozone, ultraviolet ray and radiation.
@ FEEYRS) BN 5 B S0 .
Severe vibration and physical shock conditions that exceed specification.
IS B o AT
Vibration test condition:#RB)ANZE H 10-55-10Hz
vibration frequency range: 10~55~10Hz 4= :  10-55-10Hz/% %}
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sweep rate: 10~55~10Hz/minute i HR: X%k
sweep method: logarithmic #RUEEHEEE: 1. 5mm (HRINE A 106)
amplitude or acceleration: 1.5mm (max. acceleration is 10G)
YRz Jim: X. Y. ZJj| direction of vibration: X, Y, Z direction
MR E] . AN )71\ 2 /NFF testing time: 2 hours per each direction
Wi —f% A& . Shock is not applicable normally.
WIARRESR, 5 SIRATEE & TICR.
If a particular condition is required, please contact our sales office.

9> WIHEREAR I BOA DR A IR TT A AN SR AT L P AR AR B PC AR 5 — i, 3 S L IR 4 AR HL A AR R 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 BUTZR IR RIS B 2% 8 2] P 25 245 1R P e T e o s AR A 26 1) A8 A T A £
Electrical characteristics may vary depending on changes in temperature and frequency. Please
consider this variation when you design circuits.
11 22 DL E AR IR, 3 2% i 380 18 e 1K 46 rp 25 28 1 PRI 11T o
When you install more than 2 capacitors in parallel, please consider the balance of current flowing
into the capacitors.

12)  TEXUM IR E 22 A ARy, FA a8 1 225 o B NI 2 AR I B AR 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) “#&3E:Mounting
1) —H ARG RN, AL T HAh 2R % ik B AR 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) WAfpiEd 2 A, IR ATRER K. ARG R, EMA 1K Q HIBH U8 AL 2.
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 discharge treatment using a 1kQ resistor.

3) TEN AR CAETE PCAR AT, VE TR ASLRURE AIAR 14
Please confirm specifications and polarity before installing capacitors on the PC board.
4) AENG AR b, BN BT AR B E AR A
Do not drop capacitors on the floor, nor use a capacitor that was dropped.

5) ‘ZIERHEANER A SE. Do not deform the capacitor during installation.

6 ) TEVEREME LA Sk 7 I S 2L B A ke BT FL AR A A 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.

7) [E¥E :Reflow soldering
OR - ST =B L EN e JE

Please follow “Reflow Soldering Conditions” in catalogue.

(@) LA, IEERINAFERE, DAL AR U6 £ it o FE 28 % 60 RN R /N R AS T g 428
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) KFHIAEISIRIEAE PC G, AEMIRL B S 2 2.

Do not tilt lay down or twist the capacitor body after the capacitor are soldered to the PC board.

9 ) AEYUEIRRE S M 2R3 PC AR,

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

10) ANELLAT A Bl R B2 5 Y FE AR s, 2R PC ARMEIUAEAE, TERALR PC AR BRI Ath Z A A firh 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 BIEART O 542 PC MR B A T #4514 B S R s .

The capacitors shall not be effected by any radiated heat from the soldered PC board or other components

after soldering.
12) &¥: Cleaning
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OAREH X IEBEAIE T AR ds . Wb 2l F itk 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

@MFFF B Recommended cleaning method

G AR 2E7Y S Bk Applicable : Any type, any ratings

TEVETTIE: 1R A P A DT R B TE B [ SR 2 At N . TEVERIIREE NAE 40°C AR . TEBEE,
R A S PC AR —E A HAMRE D 10 4050 POXR B NAR T A S TARRE .. KIEEEANR ST,
AIREFEOMIA R, WHERR R K S

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.

(D) 388 4 il IR 54802 B0 375 e 77 AR 3P 3R 55
Avoid using ozone destructive substances as cleaning agents for protecting global environment.
O B¥EF

In the Equipment

1) ANEEELPE T3l e 8 %8 1E 7% Do not directly touch terminal by hand.

2) ABEAEIEMWN 2 A FARIER:, WA AT R 28 SO IR A, iR msiA 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.

3) TEAF IR BLkE Il F KB, B PG ELST SRAMERRS . AT A EAE. RSB .
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) I RRR
Maintenance and Inspection
T 8 A I 22 e AE Tl s & B i . R E W R .
Please periodically inspect the aluminum capacitors that are installed in industrial equipment.
The following items should be checked:

AW B SRERRG, G RRIRFT T R e

Appearance: remarkable abnormality such as pressure relief vent opening, electrolyte leaking, etc.
MPERE: HAE. HFEMAIEY). IWHmESE, BAREEES =0 B SR O 5o 1.

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

D) #5778 W B 5 R S AR i = A RS, 15 9% P 3 P R Bk 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) EHMNSAREHE T BRI, N7 R KT B 101 s 0 g
If you breathe the gas or ingest the electrolyte, please wash out your mouth and throat with
water immediately.

3) R B, T AR A KIS T

If your skin is exposed to the electrolyte, please wash it away using soap and water.
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F) f## Storage
1) ANEDRE A S A7 AR IR B AR R = 7, i AF AR : 5°C-35°C, MRIREL: <75%, ffifrthri:
EA.

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) B AR A K, ShoKEEH .
Avoid ambient conditions where capacitors are covered with water, brine or oil.
3) W HA AR TR RN EER .
Avoid ambient conditions where capacitors are exposed to ozone, ultraviolet ray or radiation.
G) A& Disposal
16 H N AL —Fh 55 B A5 45
Please take either of the following methods in disposing capacitors
D) fEREZR AR FIF LB 2S48 R f A e,
Incinerate them after crushing capacitors or making a hole on the capacitor body.
2) WIAREHAT RS, TEA IRV EEA LR AT .
If incineration is not applicable, hand them over to a waste disposal agent and have them buried

in landfills.
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(M) ¥ MPORTANT NOTICE

MPORTANT NOTICE
HFE

Jiangxi Follon Electronic Technology Co., Ltd. / Guangdong Follon Electronic Technology Co., Ltd.
(FOLLON) reserves the right to make corrections, modifications, enhancements, improvements, and
other changes to its products and services at any time and to discontinue any products or services.
Customers should obtain the latest relevant information before placing orders and should verify
that such information is current and complete.
L EERTREARAR / JAREERTRECARAR (LIRS R R
SCERAR S S, IR, R, s A AR B IR SR AT AR S BOACR . B A T R
AAE = Fi N A ORI 215 B2 ol Boe .

FOLLON assumes no liability for applications assistance or customer product design. Customers are
responsible for their products and applications using FOLLON components.

T R SR IS FH [ U B AR B B LA K 2 77 7 et B AR s o AN AR AE ] 54

FOLLON products are not authorized for use in safety-critical applications (such as life support
devices or systems) where a failure of the FOLLON product would reasonably be expected to affect
the safety or effectiveness of that devices or systems.

A7 i I AR I T8 U0 2R i e v 55 22 A A v R L A

The acknowledgement document provided by FOLLON sales personnel shall prevail.The
information included herein is believed to be accurate and reliable. However, FOLLON assumes no
responsibility for its use; nor for any infringement of patents or other rights of third parties which
may result from its use.

A B A B N A 3R A R 2O SCRSE D A S T A SR A B RS A AT AT 5 19 (& i A oA 3,
WASKHATAR A {6 (4 & A28 =5 BOR (4= 5 1 57

If you have any questions, please contact our sales personnel.

IR EE RS, TEERBATHHE A .




