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FOLLON ELECTRONICS CORP.

EFRAO16BK471M0611
FRA  16V470uF 6.3 ¢ X 11L

Diagram of Dimensions JX~f[&:

Unit: mm
L+ a RARAH it 0.9
- _/__i 2 @® - L 11
o EEE. < ’fif [ P 3.5
T R L {t;in__"%%_ dd 0.6
9 \\;T;;/ % a 1.0
B B 0.5
Ttems W H Performance 4 &
Category Temperature Range T {Fi /G H -55C ~ +105C
Capacitance Tolerance &R -20 % ~ +20 % (120 Hz, 20°C)
Leakage Current I FHLL I = 1504 KA After 2 minutes
Dissipation Factor (Tan&)#i%kfl = 0.12 (120 Hz, 20°C)
. S. R AERCRECAE < 14 mQ (100k ~ 300kHz, 20°C)
Ripple Current (rms )& 3900 mA (100kHz, 105°C)
Ripple Current &Frequency Multipliers Frequency (Hz) #i% 120Hz 1KHz 10KHz 100KHz~
S LR SR AN E R Multiplier &%k 0. 05 0.3 0.7 Lo
Endurance Test Time ZFnh[a] 2000Hrs
i A Capacitance Change &A% Within +20 % of initial value
Dissipation factor FiJff Less than 150% of specified value
E.S.R. SR Less than 150% of specified value
Leakage Current i HLIR Within specified value
Moisture Resistance Test Condition iR at 60°C with 90~95% after 1000 hrs
fift ¥2 76 §7 A Capacitance Change HEA{LHE Within £20 % of initial value
Dissipation factor #i%fH Less than 150% of specified value
E.S.R. ZE& R BEHH Less than 150% of specified value
Leakage Current jHLifL Within specified value
Standards ik JIS C 5101-1

* For any doubt about measured values, measure the leakage current again after the following voltage treatment.
Voltage treatment: Applying DC rated voltage to the capacitors for 2 hours at 105°C.

QT B AL A AEFISERE, ATREAT M e AT R RRAMET A, R RA SR E T 105 CHELH, R ftss 2 2 Hifi

e WL
#riH: Marking
HABMRARWT:
IDENS VP
Manufacture’ s mark
2) B IR PRPRAS
Rated voltage and nominal capacitance
3 HRFRIA:
Negative polarity
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1.

A)
1)

2)

3)

4)

5)

6)

A EIRE: Explanation of Part Number

Radial EXPLANATION OF PART NUMBERS
i ¢ S m RS L

Product categary Series code Voltags code Package code Capacity cade Caait de D v code Height cod
PRl FRAUTRS FREG T FETE BFEAENT L EEND

l2.3.4) (5,.86.7) (10, 11, 12} {13) (8, 9) (14, 15) {16, 17)
Series V?:\}igje Code Caﬂ?‘?;.:l]aﬂ(:e Coda Can.Tgf{ance Code Packaging Code D""(':Se]'er Code L(?_I:'r?_:}n Code
] HE ] Py A ] 2B fti= BERE 115 B 5%} S bavl]
FRA 4 4R0 0.1 0R1 +10 K Long-legged bulks(iIE2E BK 4 04 5.5 05
FRS 6.3 6R3 0.22 RrR22 50 Long-legged taping R @ BA
- 5
FRU 10 010 1 010 M 5 05 6.0 | 06
FRK 16 016 4.7 4RT 6.3 06 6.5 0B
FBR 25 025 10 100
i1 08 7.0 07
FBU 35 035 47 470
50 050 100 101 10 10 8.0 08
63 063 470 471
12.5 12 10 10
100 100 1000 102
160 160 4700 472 16 16 11 1
250 250 10000 103 18 18 {is i
350 350
400 400 12 12
16 16

FEHBRAR R AEEEN

Application guideline for aluminum electolytic capacitors.

BE&i%it: Circuit Design

TG HL A A A PR 22 2 S AR AE 7= i B SR E YL

Please make sure the environmental and mounting conditions to which the capacitor will be exposed
are within the conditions specified in catalogue

AR AR 0 P S0 PR A 7 i E SR PR E YL

Operating temperature and applied ripple shall be within specification.

FEVLUT LRI, N SRRT & 75 i BER (177 .

Appropriate capacitors which comply with the life requirement of the products should be selected
when designing the circuit

FR AR P AR R A AR, NI ) FE R EAE AL FEL o KT RT A HH IS ] F R () L, NI BN FEL AR AR
R R e s A, AN RE B4 T 4SS i F .
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.
XoF 5 L R R 7 T 1 PRI, AN A FH B e P 8 T I 3R ) BT ) R KA A I LR R
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

ARAF T E. Do not apply excess voltage

(U B IR 5 500 H 2 111 (066 L S 7 8 i 4005 T A e .
Please pay attention to that the peak voltage, which is DC voltage overlapped by ripple current,
will not exceed the rated voltage.

Q) # 2 ANDL ARSI, IR (M A T AU, 0 EL B — AT B, LU A o 25 BT
HE H AH 45
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7)

9

10)

1D

12)

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 AU E AR A, RGN RS THUR M, T H BB AT b, DAREREAS 2 28 T

FL s AH A

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

AR ANREN T NIRRT

Aluminum electrolytic capacitors shall not be used under the following environmental conditions:

@O (a) HAGHHRETE TR (BIRGRO  FhoKe .

Capacitors will be exposed to water (including condensation), brine or oil.

(b) FREAEEFHHEME. WK, TR, &S5 RS IR, fEE 550k,
Ambient conditions that include toxic gases such as hydrogen sulfide, sulfurous acid, nitrous
acid, chlorine, bromine, methyl bromide, ammonium, etc.

(c) FIEAETHAT RA . RINL LRI -

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

@ R ED MLt I 7 i SR v .

Severe vibration and physical shock conditions that exceed specification.
PRI KA R
Vibration test condition:{RZNANERJEH : 10-55-10Hz
vibration frequency range: 10~55~10Hz FAHE#=:  10-55-10Hz/% %}
sweep rate: 10~55~10Hz/minute i HR: X%k
sweep method: logarithmic JRIEEINEEE: 1. 5mm (H AN E N 106)
amplitude or acceleration: 1.5mm (max. acceleration is 10G)
YRz Jim: X. Y. Z Jj| direction of vibration: X, Y, Z direction
MR TR BT 2 /N testing time: 2 hours per each direction
i — A& . Shock is not applicable normally
WIARFRESKR, 5 ERNEET TR
If a particular condition is required, please contact our sales office.
BETH LR BRI N IR R ot gt AN SE T 0 Mg R AR 48 B PC AR Y S5 —1HT, B FLIE U /E FE R 28 T 1A
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.
VU 2R B AR IS I8 255 FE 1) L 25 2% P R B T R i e P AR ) AR A T AR Ak
Electrical characteristics may vary depending on changes in temperature and frequency. Please
consider this variation when you design circuits.
22 AL B R R IR, T RS B JE X S AR I T
When you install more than 2 capacitors in parallel, please consider the balance of current flowing
into the capacitors.

TEXUM AL B AR b 223 RS 2RIy, AR 8 1 22 0 7 B Nk I 22 AR R 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) ‘&3t :Mounting

1)

— B AR 2 KomEk, A AR T H A AR B AR B At Y 3k

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) Woffnd 2 R A A, HINHRRTRER K. HINEBRE R, EMM 1KQ MU A 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 treatment using a 1kQ resistor.

3) FER A ZARAE PC AT, T BN IR AE.

Please confirm specifications and polarity before installing capacitors on the PC board.
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4) AEN AR A b, BURNEAT R A R F AR
Do not drop capacitors on the floor, nor use a capacitor that was dropped.
5) ‘ZIEFHEANER A SE. Do not deform the capacitor during installation.
6) J&¥k: Cleaning
O R H KAGIBBERIFYE A S . Wl 2 H sifb & e, 1 SO ERITIR.
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 AR5 8Y S HHs Applicable @ Any type, any ratings
TEVETTE: IR DR B A T VR B R TG BT (R RIAE 2 b . ISR NAE 40C AR . TEBEE,
LK A SR 5 PC AR — RS I F AR A2 2 10 4o RARGIRLFE AR T~ AR 2% TARIRE . /K E B AR R,
AIREFBUMIA 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

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) 38E H ff FH A IR 5L 4802 (0 37 e 791 LA AR R 5.
Avoid using ozone destructive substances as cleaning agents for protecting global environment.
0O #ZRE

In the Equipment

D) AEHEHTEMB AL IS Do not directly touch terminal by hand

2) ANEAEIEAWN (B FAARER:, WA AR 2S48 S I I A PR, GO BR BRI 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) TEAF HIRSGE H RikE o Il _F KB, B PGB T ARG . AEAE. 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) A AIkR
Maintenance and Inspection
THE R I 22 2 A Tl & B FSAS . Al H anF -
Please periodically inspect the aluminum capacitors that are installed in industrial equipment.
The following items should be checked:

ANWL: B LERRA, N ERIEET T R R

Appearance: remarkable abnormality such as pressure relief vent opening, electrolyte leaking, etc.
R A E. PFEMIEY]. INRIRE, BAAREEES L7 0 B A O s 1.

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

E) B2 % In an Emergency
1) = WK R IR E VR 1 7= AR B, 5 5 P T R R OT 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) NSRBI F AR, N2 S7 B 2K Bk AR

If you breathe the gas or ingest the electrolyte, please wash out your mouth and throat with
water immediately.
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3) AR A, 1 R IR R AN K BT
If your skin is exposed to the electrolyte, please wash it away using soap and water.
F) f%#F Storage
1) ANEEDRE 5 S A A7 A T RN P v R M7, AP PRI RO S : 5°C—-35°C, AHWIRSE: <T5%, f#ifrihsi:
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) BERHARIMEAAA IR R A K, HhoKEGH .
Avoid ambient conditions where capacitors are covered with water, brine or oil.
3) W HAA R R BN EER .
Avoid ambient conditions where capacitors are exposed to ozone, ultraviolet ray or radiation.
G) #bE Disposal
165 H N AR —Fh LA B A5 35
Please take either of the following methods in disposing capacitors
D) fEHESREE EIFFLEOK A28 R 55 k.
Incinerate them after crushing capacitors or making a hole on the capacitor body.
2) WIAREHHATAE S, TE AL IR AL BRI AT IH .
If incineration is not applicable, hand them over to a waste disposal agent and have them buried

in landfills
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(M) ¥F 7 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 EBEETREARAR /[ JREEETREARAR (LUT R REX 0 RS
RS, IR fEE. SN SR, B R AT S AR SS ALR] . 2 T E
AAE = Hi N A ORI AR BI M5 B2 ol Boe iR,

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 i 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.

DU R 85 N 3R A A AR 5 SO DY e AR SO B AR 5043 B A A AN AT SE 1), (H 8 FE IR AN A7 3e,
WASKHATAR A {6 (4 & RN ZE =5 BOR (4= 35 1 57

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

IR EE RS, TEERBATHHE A .




