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RF Series Aluminum Electrolytic Capacitor

@& 451
Feature

* &y 105°C 6000 /Mt
Load life:105°C 6000 hours.
* KHH
Long life.
* & RoHS
Compliant to the RoHS Directive.

L g%z
Application

*ERTELAFAXBIFE. LEDRHFFBRF ™M

ALUMINUM

ELECTROLYTIC CAPACITOR

LHNOH
T0uF
2007

Ideally designed for all kinds of switching power supply. LED drive and other electronic products.

B SRINE
Part Number
Le]) (22 L&) [(m] f[osu) (re) [~ ] (o] () (2] (o]
REB| 7= &% R | BE K |R<t Dimensions|| [{XF| 4R R\l Al KA | FaRE
Lead Formin
Code| Type Code |Voltage] Code |  ®DxL(mm) Code | Trademark | | [Code| Internal Code Code Type J
- o 1 105°C
o X LA 6.3 0511 ®5x11 N | LH.NOVA 0 s 2 Bk
Product LB 10 AA12 ©6.3x12 RS
M| 220 0812 8x12 p orgral
type(vertical)
MD | 250 1020 ®10x20 tape
MF | 350 AB20 ®12.5x20
VA | 400 1840 ®18x40
VB | 450
K BRMEE KRB RE K5 2= K5 BEH® K1 A5
Code [Nominal Capacitance |Code | Tolerance Code | Series Code Sleeve Color Code| Internal Code
R68 0.68uF K +10% RF RF 0 ¢ Black 1 B
regular
470 47uF Vo[ %% 1 | ®IE® Deep-blue PET R &
E e
221 220uF M [ +20% 7 AR Brown T ek
103 10000uF Q | %% 9 4 Green F PEFH;%:
710 - M & B i
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L - E
Product Structure
L $6.3X11up
&d finned CP wire ’*-'7 —
® T — /.
S I O .+
[an)
o — =
4min 15min ‘
[ |
B(mm) +0.5 +1.0
®D(mm) 5 | 63 8 10 | 125 16 | 18 22
F+0.5(mm) 2. 2.5 35 5.0 7.5 10.0
®d+0.1(mm) 0.5 0.6 0.8
L) 11,12 12,16 | 12,16,| 16,20,25 | 16,20,25,30,35 | 20,25,30,3540 | 25,30,35,40
L+2.0
& EEFER
Main specifications
I H ltem FE454 Performance Characteristics
BETLERESEE
6.3~100V.DC 160~450V.DC
Rated \Wbltage Range
ERRESEE
Operating -40°C~+105°C -40°C~+105C
Temperature Range
FRiRERE S ESUE
Nominal Capacitance 0.68~10000 u F 1~220uF
Range
BERAERITRE
Capacitance +20% (M, +20°C, 120H2z)
Tolerance
ZNE 5
BELIFREN) 6.3~100 160~450
Rated working voltage
RELR R 2 54IE 0.01CV 5 3(UA) B [2 95 10.03CV+25(uA)
Leakage Current Loakate corrent PRME Afler2min.IS0.01CV  |After 2 min .10.03CV+25(uA)
(20°C) 9 or 3(uA), Whicheveris greater.
C: IxHEsHE A8 (UF) Nominal Capacitancein pF
V: FiEILERIE (V) Ratedworking voltagein V
BELIEBE
e ﬂE.EEr(V) 63| 10| 16 | 25 | 35 | 50 | 63 | 100 | 160~450
Rated working voltage
DF(MAX)
RFEAIEY] DF . 0.26|0.22| 0.18 | 0.16|0.14(0.12 |0.10| 0.08 0.15
il (20°C,120H2)
Dissipation Factor
LR EEAT 1000uF B, 0 1000uF, DF {&E#N0 0.02
For capacitance of more than 1000puF,add 0.02 foreveryincrease of 1000pF.
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ALUMINUM ELECTROLYTIC CAPACITOR

IRIARE
Surge \Woltage Test

§ﬁml{’ﬁ%}£(\/) 6.3110(16 (25(35|50|63 (100|160 |200 250|350 (400 (450
Rated working voltage
RBREN) 8 [13]20(32(44|63|79|125]|200 |250 (300|400 |450 |500
Surge voltage

MR FERGRBEE, 7B 30+5 &, ME 5505 SHEA—NER, Hi#iT 1000 X,
MKIEE: 15°C-35°CRREMER[FH THEXIREE, MWLZFSH.

Application of DC surge \bltage stated at table, 1000 times of charging for 30 + 5
sec.,discharging with a period of 5.5+ 0.5 min.. Test temperature: 15°C -35°CAnd the capacitor
shall be stored under standard atmospheric conditions to obtain thermal stability, after which

measurements shall be made.
RETW: EVHRENL 20N, REAEVESKTHEMER 200%. FKER: FXTFHE

MEE
Capacitance change:Within + 20% of the initial value Dissipation factor:Not more than 200% of

the specified value.Leakage current: more than the initial specified value

R
Temperature Stability

ﬁﬁEIﬂE_EE'E(V) 63| 10| 16 | 25 [ 35 | 50 63 |100|160~250|350~450
Rated working voltage
. z-25C
[PE#EE(120H2) . 4 | 3] 2 2 2 | 2 2 2 3 4
[z+20°C
Impedance
z40°C
Ratio 5 8 6 4 4 3 3 3 3 8 12
[z+20°C

Eim A It
Load life

FE+105°CE2°C HEHHEMEE TIERERMRA A IFSUKE R 6000 /N5 BARMREFET
HEK:

After application of rated working voltage with max permissible ripple current specified at
+105°C x£2°C for 6000 hours, capacitors meet the characteristics requirements measured at
+20°C listed at below:

1. BERSTUER+20%EMEEUAA

Capacitance change : £20% initial measured value
2, RER: <A EE

Leakage current; <initial specified value
3. MEMIEYMES200%EVIRMEE

Dissipation factor: <200% initial specified value

Em
Shelf life

FE+105 CIRBET Safarif & 1000 /NS, 4R#E JIS-C-5101-4, MEAERE 30min, EiRBME 24~48
NEEK, BAREMEERTS TEEK:

After leaving capacitors under no load at +105 ‘Cfor 1000 hours, According to JIS-C-5101-4,
apply the rated DC voltage for 30 minutes and store the capacitors under room temperature for
24-48 hours. The capacitors meetthe characteristics listed as below:
1. BEETUER+20%ENEEIUAA

Capacitance change: +20%initial measured value
2. mER: <¥IRHERE

Leakage current:<initial specified value
3. A EYME<200%E B EE

Dissipation factor: <200% initial specified value
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[DEEESe
Resistance to

soldering heat

IREIRE : 260E£5°C, RARE: 10X1#, BNAE : 1.6mm
Solderbathtemperature:: 260 = 5°C,Immersiontime : 10 £ 1sec.

Immersiondepth: 1.6mm

S TR

Appearance: Noremarkable abnomality

BRETK: EIRETIEERN

Capacitance change: Within+10% ofthe initial value.
KR AEYHE: TAYETREE
Dissipationfactor: <initial specified value

TR : AATHIRMERE

Leakage current: <initial specified value

SRR
esistance to damp hea

(steady state)

KRR E: 40+2°C, 90 ~95%RH

HIGATE]: 500+10h

RIEfE, BARERERSEHT 2/, AEMKSHK

Testtemperature and humidity: 40 +=2°C, 90~95%RH

Testtime:500+10h

After completion of test, the capacitor shall be subjected to standard atmospheric conditions for 2

hours, after which measurements shall be made.

SN FEFAK

Appearance: Noremarkable abnomality

BETK: EVIRETI0EERN

Capacitance change: Within£10% of the initial value.
PR AIEYHE: TATHEREE
Dissipationfactor: <initial specifiedvalue

TR : PARTHIRAERE

Leakage current: <initial specifiedvalue

et
Safety vent

U TR RIERTFHEEER= 08 M.

The following tests onlyapplyto those products with vent products at diameter= ® 8 with vent.
ERARAENREEREE, EPRERERA 1A, EMRETmREE MEEE 30 7 #MzhiE.
DC Application test: The capacitor shall be subjected to a reverse DC voltage. The current flowing
through the capacitor shall be 1A. If the ventdoes work with the voltage applied for 30 minutes, the test

is considered to be passed.

RTc5l%k. BEFRET, T~
The safety ventis actuated under the testconditions, thereby preventng terminals, metal pieces, etc, of
the capacitor from scattering due to burst, the case from separating from the seal packing, or the

capacitorfrom producing flame.
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1RE5IRE: 23515°C
RARTE: 2205
Temperature of solder. 235+ 5°C

Dippingtime: 2+0 5sec.

Terminal strength

AR This specification shall be met after the capacitors are stored under standard atmospheric conditions
Solderability for 6 months.
RNIRR S |2R EARL 90% 1A LR HIEHT5.
At least 90% of circumferential surface of the dipping porton of terminal shall be covered with new
solder.
I FIPIRE : SBREARINT 5 AR MRII(AITER), 10X .
Gl A=K 0.45 0.50 0.60 0.80 1.00
Hi 1N 5 5 10 10 20
Tensile strength of terminal: Astatic load shall be applied to the terminal in the axial direction and acting
in a directionawayfrom the bodyfor 10+1 sec.
I FINEIRE : R ARSIKIEMEEE S AR , G 5 WRTTAIFBAE MRS 900° FE 2RI,
BEERAEER 90° BEZEIRA.
gl 2B AT & 0.45 0.50 0.60 0.80 1.00
i FIRE LI N 2.5 2.5 5 5 10

Bending strength of terminal: Hang the specified dead weight, in about 5 sec then bend the body
through 90°, retum to the original position. Next bend itin opposite direction through 90° with the same

speed, againreturnto the original position

SN : T RT3t
Appearance: novisible mechanicaldamage
B 3% B oSS RFFERERE B

The capacitor shallbe nointemittent contacts, or openor short circuiting

fRanA

Resistance to vibration

7 3 NEAREENS BRI 2 R, 36 .
§5i#: 10-55Hz

PRIEIE-IEE: 1.5mm.

#RiR: 1 HHPHRIE 10~55~10Hz

Direction and duration of vibration:

3 orthogonaldirections mutuallyeachfor 2h, Total 6h.
Vibration frequencyrange :10-55Hz.

Peak to peakamplitude: 1.5mm

Sweeprate :10to 55 to 10Hzin about 1 min.

SN : TR 3t
Appearance: novisible mechanicaldamage
L 3 B oA RATERTAE B

The capacitor shallbe nointemittent contacts, or openor short circuiting
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O R~FR RITFLUR . BRLUKBRSTFERE T
Dimensions and ripple current and frequency coefficient
BUR BRI E F
Ripple current frequency coefficient

Freq (Hz) 50 100
>
W) (60) (120) 1K 10K >100K
6.3~100 0.20 0.40 0.70 0.80 1.00
160~450 0.25 0.50 0.80 0.90 1.00
R~ RS RIFSURBER
Dimensions and ripple current
WV/V | 6.3 (LO) 10(LB) 16(LC) 25(LD) 35(LE) 50(LF) 63(LG) 100(MA)
Cap/ 1 1 (@ @ | @] (1 |(@ (1) | (1) | (2 (1) 2 1 (@] @ |[@
0.68 5X11 9 5X11 9 5X11 16
1 5X11 12 5X11 20| 5X11 23
1.5 5X11 15 5X11 20 5X11 25
2.2 5X11 18 5X11 30| 5X11 33
3.3 5X11 22 5X11 40 5X11 44
4.7 5X11 27 5X11 51 5X11 55
6.8 5x11 | 33| 5x11 |68 |6.3%12]| 70
10 5X11 39 5X11 8316.3X12| 98
15 5X11 46 | 6.3X12| 90| 8X12 |110
22 5X11 47 6.3X12 | 65 |6.3X12| 130 8X12 |170
33 5X11 49 |16.3X12| 64 6.3X12 | 80 | 6.3X12| 165 10X12 | 240
47 5X11 60 6.3X12| 64 |6.3X12| 82 8X12 105 8X12 |230| 10X12 | 310
68 6.3X12| 81 [6.3X12| 84 8X12 | 105 8X12 |190| 8X12 | 250 10X16 | 440
100 5X11 | 64 |6.3X12| 82 [6.3X12| 100 8X12 | 110 8X12 | 200| 10X16 |250]| 10X12 |[380| 10X20 |580
150 6.3X12| 91 |6.3X12| 105 | 8X12 | 135 8X12 |1 205]10X12|265| 10X20 |400| 10X 16 | 480/12.5X25| 680
220 6.3X12[120| 8X12 | 140 | 8X12 | 215 | 10X12 [ 270 | 10X16 | 350 | 10X 25 [530| 10X20 |700(12.5X25] 860
330 8X12 |160| 8X12 | 225 |10X12| 300 | 10X 16| 355| 10X20| 495]12.5X20|680(12.5X20/980| 16X25 [1080
470 10X12]280]|10X12] 295 | 10X16| 380 | 10X20 | 495 ]12.5X20 670 12.5X25]|815]12.5X25[1200] 16 X30 (1300
680 10X16|355]|10X16| 395 | 10X20| 515 (12.5X20] 700 |12.5X25 820 | 16X20 |1110] 16X 25 [1380| 18 X30 (1680
1000 10X16|495]|10X20| 555 [12.5X2(d 720 (12.5X 25| 850 | 16X20 |1080| 16X30 |1520] 16X30 [1800| 18X40 (1980
1500 | 10%20|650[12.5x2d 770 [12.5x 29 885 | 16X 20 [1130[ 18X 20 [1320| 18 %30 [1710| 18X 30 |2304
2200 12.5X20 7801]12.5X25 905 [ 16X20(1140(18X20 |1320]| 18 X30 [1650| 18X40 |2080| 18X40 (2700
3300 [12.5%x29915]|16%20|1180|18%20|1330| 18x30|1640| 18x 402080
4700 | 16201230/ 18X20|1580| 18 X30|1640| 18X 402060
6800 | 1625 [2220| 1630 [2400| 18 x30 2600
10000 16X30]2730] 18 X30)2920| 18 X35(3200

(1) #MER~F Case Size DX L(mm)

(2) AL IR Maxallowable ripple current

(mA rms +105C,100kHz)




T MIES#E
/ﬁ FENGHUA ALUMINUM ELECTROLYTIC CAPACITOR

N 160(MB) 200(MC) 250(MD) 350(MF) 400(VA) 450(VB)
Cap
€] &) (€Y) 2) €] 2 €] 2 €3] 2 €] 2
1 8x12 70 | 63x12 | 80 8X 12 90
1.8 8x12 75 8X 12 100 10X 12 110
2.2 8x12 80 8x16 | 160 | 10X16 | 160
8x 10 90
3.3 10x12 100 10X 16 | 180
10X16 | 180
47 8x12 70 8x12 72 10x12 | 100 | 10x16 150 | 10x12 | 170 10x20 | 180
8x 12
6.8 8x12 80 8x12 83 10x16 | 110 | 10x16 180 100 10x20 | 180
8X 14
8x12 | 180
10 10x16 | 130 | 10x16 | 250 | 10x16 | 280 | 10x20 250 12.5x20 | 280
10X16 | 220
15 10x16 | 150 | 10x20 | 250 | 10x16 | 280 | 12.5x20 | 280 | 10x20 | 250 | 12.5x25 | 330
125x 16| 330
22 10X 16 | 300 | 10x20 | 250 | 10x20 | 300 | 12.5x20 | 300 12.5X 25 | 450
125X 25| 430
10X 12 | 360
33 10x 20 | 30 | 125720 | 300 | 125x20 | 350 | 125x25 | 330 | 16X25 | 640 | 16X30 | 660
10X 14 | 400
47 125%20| 500 | 125%20 | 300 | 12.5x25 | 380 | 16x25 350 | 16x30 | 750 | 18%x30 | 780
68 125X 25| 660 | 12.5x25 | 380 | 16x25 | 430 | 16x25 390 [ 18%30 | 820 | 18X30 | 820
X
100 16X25 | 680 | 16x25 | 600 16x30 | 650 | 18x30 | 460 11% X?:’;)S 900 | 18%x35 | 950
120 16x25 | 720 | 16x25 | 680 16x30 | 660 | 18x35 | 500 18x35 | 500
220 16x30 | 750 | 18x30 | 720 18x35 | 750

(1) #MER~F Case Size D X L(mm)
(2) BRSO HIR Maxallowable ripple current  (mA rms +105°C,100kHz)

L K
Packaging
*EHImEENESHE  Taped packaging quantity
=K HER) L(FE & = FE )$22mm L(FE & = &)= 25+:2mm
DD(mm) Qty. (Pes) LxWxH(mm) LXWxH(mm)
5 2000
6.3 1500
o8 1000
10 600 328x235x50 328x235x57
®12.5 400
D16 250
18 200

* BEREEHE Bulk packaging quantity

B & oD(mm) =E L(mm) HE (R/ED $/2: baglbox R FE /5N R (R/78)
Diameter Length Quantity (pcs/bag) Inner box/outer box psc/box
4 7-8 1000 15 4 60000

@5 57 1000 12 4 48000

@5 1 1000 10 4 40000
6.3 57 1000 10 4 40000
6.3 8-15 1000 ) 4 32000
6.3 15-20 1000 6 4 24000

o8 512 500 8 4 16000

8 1416 500 8 4 16000
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HEODmm) | B L(mm) HE (R - kI (R/78)
Diameter Length Quantity (pcs/bag) Feim Bagibox Inner box/outer box psc/box
o8 20 500 6 4 12000
®10 9-13 500 6 4 12000
®10 14-16 250 8 4 8000
®10 17-20 250 8 4 8000
®10 25-30 200 8 4 6400
®10 31-35 200 6 4 4800
®12-913 16-28 200 6 4 4800
®12-013 30-40 100 8 4 3200
®12-013 4555 100 6 4 2400
®16 15-20 100 8 4 3200
®16 21-30 100 6 4 2400
®16 31-40 50 10 4 2000
®18 15-20 100 6 2 1200
18 25-30 50 8 2 800
»18 35-40 50 6 2 600
18 41-50 25 10 2 500

@ F 1575 5% Storage Methods

* FREEEIR5C~35C, JEE 75%RH LA T RYIFE
* (D FFmEFRR: <121 H; Storage |ife: <12 months

*

(2) =t FHRE 12 M AR, FREFBER

(3) 7= dm f# F2R BB 1T 3 FRON R R 403

(4) EFASHAEE LENRIBIRE FHa TR

(5) FEREBLUBRKTRE

) HEARKPHEER, RRASAS, BREMES, FERLABR, BN ISHEESRE. NiaEEES
FREVRER LA EEETRE M, HEERRIFTE LE

* (7) BRI TIMERRE

@ K. EREENEFHNIMNG;

@ Wi BE TS MR ORI,

® FHEBEAZSHE RS, THER. THER. |, R RUBRRS B9FE;

*

*

*

*

* We recommend the following conditions for storage: Ambient temperature: 5°C~35°C, Ambient humidity: Less than

75% RH.

* (1)Storage life:<12 months;

* (2) If storage life time is over 12 months,the products need to be recharged,;
* (3) If storage life time is over three years, the product need to be discarded,

* (4) Expiry date:calculating from the date marked on the sleeve;

* (5) Please keep capacitors in the original package;
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*(6)Leakage current tends to increase when capacitors have been stored for long period of time. The higher temperatu
re, the faster leakage current rises. Please take caution when selecting the storage location. The leakage current
decreases gradually as wltage is appliedto the capacitor. If the rising leakage current may cause problems in the
circuit, please charge the capacitor before using.

* (7) Awoid storing the capacitors under such circumstances:

(DEnvironment of water splashing, high temperature, high humidity and dewing;
@The environment that splashes oil, or is filled with gas oil;
@Wwith full of acid toxic gases environment such as( hydrogen sulfide , sulfurous acid, nitrous acid, chlorine ,

bromine, methyl bromide, etc.

SR RERREREEEW
Important information on the application of aluminum electrolytic capacitors
* (1)E R AR iR A 8% R IE AR 5
HERABERESHBWMRIREENB RN, BARSSHETEIRER, A ENBERSSIBBRFNT. &
IR P AT REE SA5 | kBN EAR B T, 1B TR A=
* (QEEFELIEBEUTER
LEARLMENBESTHEL/ERER, BRFNRERELA, HBSHIEREENNSUEERIR. T
BEHREEEE7BESET/ERE
* (3)E M = B I AERIRTE H R 55
HEMEERWAFRERBRZ. HERAESARSEASE TR, RESR EAFM R .
* (4)E I BUR B R A /N TFEUEE
MSUK B REBIFEERE, SSBBARMER, FETHE, FHMEE. MENSUKBENEER NTHEL
fERBE
* ) AIMEIRE
N EEAFNEAFGSZIIMDEERNTN. BRE%T, ERMEEE T 10CHEERFMEM 1 5.
* (6)5] i iR E
SR AMEMEIRASRES Lk, ZRMEATRAERAE, XESHEAFHFAEN, FrlRERRLLA. £8
B R IFRBBER, FRIUEBEEEE.
* (7T IRET IR A
IR AR S B R E BRI TIR IR SURISIERT, HEBREE R s FERAENTIC, RE IS &% M HE ZIRIK
45,
* Q) EIRMNLREFLERRRME
HERIR R R FLAR TS @t BB RIS | e —5, MRFERR[BITRANFLETRENBEIR, Brs
B H{ERTF5Itisk, XBSHERIFERLA.
*OEERFEA TR SARERE, BEXARINES FHITHE.

(1) DC aluminum electrolytic capacitors should be used according to the correct polarity
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When a DC aluminum electrolytic capacitor is connected to a circuit with reverse polarity, the capacitor will cause
a short circuit in the electronic circuit, and the resulting current will cause damage tothe capacitor. If it is possible
to apply positive wltage to the negative lead in the circuit, please choose a non-polar product.

(2) Function below rated operating woltage
When capacitor is used at higher wltage than the rated woltage, leakage current increases, characteristics
drastically deteriorate and damage in a short period may occur as a result. Please take extra caution that the
peak wltage should not exceed the rated woltage.

(3) Conventional capacitors are prohibited from being used for fast charging and discharging
When aluminum electrolytic capacitors for general purpose are employed in rapid charge and discharge
application, its life may be shorted by capacitance decreasing, heat rising, etc.

(4) The applied ripple current should be less than the rated value
Excessive heat will reduce capacitance and result in shortened life of capacitor if ripple currents exceeding the
specified rated value are applied. The peak value of the ripple wltage should be less than the rated woltage.

(5) Operating ambient temperature
Its ambient temperature closely affects the life of an aluminum electrolytic capacitor. It is generally stated, that life
doubles for each 10°C decrease in temperature.

(6) Terminal Strength
When a strong force is applied to the lead wires or terminals, stress is put on the internal connections. This may
result in short circuit, open circuit or increased leakage current. It is not advisable to bend or handle a capacitor
after it has been soldered to the PCB board.

(7) Heat resistance during welding process
In the dip soldering process of PCB board with aluminum electrolytic capacitors mounted, secondary shrinkage
or crack of PVC sleeve may be observed when solder temperature is too high or dipping time is too long.

(8) Installation pitch-row and installation position of circuit boards
PCB board must be designed so its hole coincides with the lead pitch (lead spacing) of the capacitor specified by
the catalog or specifications. When a capacitor is forcibly inserted into an unmatched hole, a stress is put on the
leads. This could result in a short circuit or increased leakage current.

(9) Aluminum electrolytic capacitors may have residual wltage, please discharge the capacitor before use.

& HEFF R /1835 5% Recommended Installation/Welding Methods

ORI IR
M : 105°C

BIERR: 260E5°C 101 FAT (F380E10C3+0. 5 FLAT: FIE)
*Wawe Soldering Conditions
Preheating: 105°C

Wave Soldering: 260+5°C for <10+1 seconds (or 380+10°C for <3+0.5 seconds for manual soldering)
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/ CXIESER

Temperature

Preheating Soldering Cooling

260°C max. |¢ gh >«
{ 1

130+20°C

Tamb

_"_

v

— P —rt—>

30~90 sec. <lsec. <10 sec.

& HT ¥ OTHERS
AKEBASH BETE

This product does not include Plumbum or Cadmium.

Note 1: (1~3°C)/sec.
Note 2: Approx.200°C/sec.
Note 3: 5°C/sec.(max.)

Time
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A3
WIEiTEE
i 2 H# BiITAA 1&3iT A
QWH-24. 002 2024 4% 7 A 30 H EXHRNIEK MEE
QWH-25. 001 202547 A 10 H ENEERERZE L

F: ERFRET AT A RMIERB. EFRARTERN, NERGEEAEITSITRIAZMENF, FFE~
mEERSLUPCNBHMER,.



