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ALUMINUM ELECTROLYTIC CAPACITOR

BALE RFSSHEHE A

ALE Series Aluminum Electrolytic Capacitor

O M Features

* Fdn: 105°C 2000~5000 /J\Bt
Load life:105°C 2000~5000 hours.

* RFEHTIE

Low impedance.

* JE A
=

AEC-Q200

Compliant to the AEC-Q200 Directive.

* 54 RoHS

Compliant to the RoHS Directive.

&R Application

CERTAERREF M
Ideally suited for automobile modules.

& B2%R%E Part Number

[8 ] [e22] [ta] [m] [ostr] [ae] [n] [0 ] [+] [8] [o]
REG | =R KR | BE KE | Rt Dimensions | | % | 4% o] ) KB | iR
Code Lead
Code| Type Code |Voltage Code ®DxL(mm) Code | Trademark Code| Internal Code Forming
R LB 10 0511 ®5x11 N | LH.NOVA 1 105°C Type
8 0 e
Product LC 16 AA12 D6.3x12 Bulk
LD 25 0812 ®8x12 B
Yrhm
LE 35 1020 d10x20 P original
LF 50 AB25 12.5x25 type(vertic
al) tape
LH 80
MA 100
MC 200
A5 WiREE K5 RE KHg BS (T} FERE X755 et
Code [Nominal Capacitance| Code | Tolerance Code | Series Code Sleeve Color Code| Intemal Code
1RO 1uF K +10% AE ALE 0 B¢ Black o
470 47uF \Y +2040% 1 SRk Deep-blue Automotive
B
222 2200uF M +20% 7 #7t Brown electronics
183 18000uF Q +30,09, 9 238 Green cartronics
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L Jlrt ey i)
Product Structure

L b 6. 3X11up
&d finned CP wire

o ——I____1] {n
S

4min 15min

|
dD+B

B(mm) +0.5 +1.0
®D(mm) 5| 63 8 10 | 125 16 | 18 22
F+0.5(mm) 2. 25 35 5.0 7.5 10.0
®d+0.1(mm) 0.5 0.6 0.8 0.8
11,12 12,16 | 12,16, | 16,20 25 16,20,25,30,35 | 20,25,30,35,40 | 25,30,35,40
L(mm)
L+2.0
& EEFER
Main specifications
I5iH Item FZE 454 Performance Characteristics
BETERETEE
10~100v.DC 200v.bC
Rated Voltage Range
ERSEEE ) ) ) )
-65'C~+105°C -40°C~+105°C
Operating Temperature Range
RRERE A ETEE
47~2200 u F
Nominal Capacitance Range
FEAERITRE .
+20% (M, +20°C, 120Hz)
Capacitance Tolerance
%ﬁil{’ﬁ%&(V) 10~100 200
Rated working voltage
IRER SRR 2 5384fE 1<0.01CV 3 3(uA), Bl 2 2%1/5 1<0.03CV+25(uA)
Leakage Current (20°C) N K18 After 2 min. 1<0.01CV After 2 min . 10.03CV+25(uA)
Leakage current . .
or 3(uA), Whichever is greater.
C: #F#rE#E S8 (UF) Nominal Capacitance in uF
V: SET/EHEE (V) Rated working voltage in V
FETERBIE(V)
Rated working 10 16 | 25 | 35 | 50 | 80~100 200
voltage
?'ﬂf%%ﬂiﬂ] DF DF(MAX)
Dissipation Factor . 0.16| 0.14 |0.12|0.12|0.10| 0.08 0.10
(20°C,120Hz)
HE=EKT 1000pF B, &0 1000uF, DF {&0 0.02
For capacitance of more than 1000uF,add 0.02 for every increase of 1000pF.
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ALUMINUM ELECTROLYTIC CAPACITOR

gﬁiilﬂf.%}:T:(V) 10|16|25|35|50(80 | 100|200
Rated working voltage
FORRIEN) | 1310013244 | 63| 79| 125] 250
Surge voltage

MEIRPEFRIBERE, 7B 30£5 #, 7 5.5£0.5 S ER—EHA, $i#tiT 1000
Ko MXRE: 15°CI°CRBEMERSEHTHEREMRE, MKAESSH.
Application of DC surge Voltage stated at table,1000 times of charging for 30 + 5

Temperature Characteristic

Surgf\ﬁ;igrj; Test 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.

FETN: EVIRENL 20%UA. IRFEAEVERKTREEMN 200%. KER: TX
THENEE
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
BARRBTRAFLIE, HEEE—EET, FERKBIERERF UK.
The capacitor shall be subjected in turn to the procedures specified below. The capacitor
should be stored at each temperature until measured impedance or capacitance are
stabilized.
MEL Step iRE Temperature B8 Time
1 20+2°C HEEPRES Thermal balance
2 TR 5HEE Lower temperature 2 hours
3 20+2°C HEEPRES Thermal balance
4 105+2°C 2 hours
5 20E2°C &R Thermal balance
MEE1: MESE, MFEMEINE.
Step 1: Capacitance, Dissipation Factor and impedance shall be measured.
iz 2: ME 2 /0\EE, RERAEEREENERE, BEMBERE.
mE R Step 2: After the capacitor being stored for 2 hours, Capacitance, Dissipation Factor and

impedance shall be Measured. The measurement shall be made at thermal stability.
Mz 4: ME 2 /)G, REARFERSHUNESE, RFEFMBEE.

Step 4: After the capacitor being stored for 2 hours, Capacitance, Dissipation Factor and
impedance shall be Measured. The measurement shall be made at thermal stability.
PRIEE (BYEX 2 SPYER 1) Impedance ratio

%ﬁiilﬂf.%}:T:(V) 10{16|25(35 [50 | 80 (100 200
Rated working voltage
. z-25°C/z+20°C 2(2|12|2]2)| 2

PE7LEE(120Hz) - -

z-40°C/z+20C |6 | 4 3|3
Impedance Ratio

z-55°C/z+20°C |8 |6 |4 |4 |4 4
BHEAETUE MEA4XIME 1D - ME180E20%

Capacitance change: within £20% of step 1
RER (MEE4) : MEFESEUT
Leakage Current: Less than 500% of the specified value.
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105X 2 CIMEREMEE TIEREFHZE K R FLURBRREIMESF GG, BARMMEEER
ETEEX:
After application of rated working voltage with max permissible ripple current specified
at 105+2°C for specified life time, capacitors meet the characteristics requirements
e ek measured listed at below: :

L oad lfe R B £20% AT HA T B LA sz i)
Capacitance change: +20% initial measured value Case Dia Chrs)
IRERR: <¥EEE Life Time
Leakage current: <initial specified value $pD=6.3 2000
$REE A IE UIES<200% & ¥IHa M1 ¢D=8;10 | 3000
Dissipation factor: <200% initial specified value
RIIRE: 105+2°CIME T AT TE
RIS ATE]: 1000 /J\Bf
Test temperature: without voltage load at 105+2°C
Test time : 1000h
S EHK

[ShViak ok Appearance: No remarkable abnormality

Shelf life AR TLER::20% AN E E K
Capacitance change : +£20% initial measured value
TRER: <200%fSHIEMEE
Leakage current: £200% initial specified value
U f IEV{E<200% ¥ B EE
Dissipation factor: £200% initial specified value
RWEE: =iR: LREFEE. KE: TREHEE; SEKEFERE: & 30 2%;
RHnmtE: N1 o BIRORE: 1000 0%; RRERE (2414) NBTAFHITIIIR
Expose to the upper and lower category temperatures for 30 minutes each, with a
transition time of less than 1 minute between high and low temperatures, and cycle 1000
times. The test shall be conducted within 2414 hours after the end of the experiment.

B R SN : Te R AR AR FIER R R

Temperature Cycling Appearance: No remarkable damage and electrolyte leakage

FETN: EMRET20%EEA
Variation of capacitance: Within £20% of the initial value.
TRER: <200%fSHIEMEE
Leakage current: <200% initial specified value
U f IEV{E<200% ¥ B EE
Dissipation factor: <200% initial specified value
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ALUMINUM ELECTROLYTIC CAPACITOR

[DEEEESe"
Resistance to

soldering heat

IR
JRIGIBE: 26015°C;  RAENE: 10E1#Y;  BARE : 1.6mm
Solder bath method

Solder bath temperature : 260X£5°C
Immersion time : 10+1sec.

Immersion depth: 1.6mm

SN TRk

Appearance: No remarkable abnormality
BET: EVIRET10%EEN
Variation of capacitance: Within £10% of the initial value.
PFEALEVHE: FATHEE
Dissipation factor: <specified value
TR ARXTHERE

Leakage current: <specified value

UTHERERTEEER= 08 ™A,

The following tests only apply to those products with vent products at diameter= ® 8 with vent.
EHRASEANEMREEREE, EP@EEHIERA 1A, FEMRXEIEREEREEE 30 247
.

DC Application test: The capacitor shall be subjected to a reverse DC voltage. The current

Terminal strength

Gl flowing through the capacitor shall be 1A. If the vent does work with the voltage applied for 30
Safety vent
minutes, the test is considered to be passed.
MFs5l%k. RIEFHGT, TAE~E
The safety vent is actuated under the test conditions, thereby preventing terminals, metal
pieces, etc, of the capacitor from scattering due to burst, the case from separating from the seal
packing, or the capacitor from producing flame.
I FIRRE : SRR AR FSI&AEEMRA(ETER), 10+1 .
Sl%ERe 0.45 0.50 0.60 0.80 1.00
RHN 5 5 10 10 20
Tensile strength of terminal: A static load shall be applied to the terminal in the axial
direction and acting in a direction away from the body for 1011 sec.
IRFIERE: ERARSIKENEEESN (WTR) , KRG 5 WATHIEBEESTIH
90 EEEIFEN, BEERSGEEH 90°FEIRFRAL.
T Sl%ERe 0.45 0.50 0.60 0.80 1.00
KA N 25 25 5 5 10

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

through 90° with the same speed, again return to the original position

ShI: T AR
Appearance: no visible mechanical damage
AN MR R HBSEH

The capacitor shall be no intermittent contacts, or open or short circuiting




/ﬁR ==
FENGHUA

ALUMINUM ELECTROLYTIC CAPACITOR

[R5l

Solvent Resistance

=FAE

Bl a. £ 20°C~30°CIR MRBL SRR &R T : 1) — RN TR REE; 2) =%
1RFREY 80%IRFRHIKE AN 20% A FRHI Z R MR BVRE &8

BN b, ZR=RTK, FKAMRNET;

B ey EB63°C~70°C, EBTREFMMREESRTN; 1) 42 BHRIERFK;

2) —BMFERINZ B TEE; 3) — BRI A ZERRL;

BRI 34, FHREa by c ZMIRFI 3min FEE 1008; BikG, LR ER
FAEBEE 20, B, b3t 3 E. RERKEELTHTER, HEZETHENREHE
ITBR TR,

The solvent solutions used in this test shall consist of the following:

Solvent a: A mixture consisting of the following at 20°C~30°C:

1) One part by volume of isopropyl alcohol.

2) Three parts by volume of a mixture of 80% by volume of kerosene and 20% by volume
ethyl benzene.

Solvent b: Trichlorotrifluoroethane, semi water-soluble solvents.

Solvent c: A mixture consisting of the following at 63°C~70°C:

1) Forty-two parts by volume of deionized water.

2) One part by volume of ethylene glycol butyl ether.

3) One part by volume of monoethanolamine.

The specimens subjected to this test shall be divided into three groups of approximately
equal size, were immersed in a, b, ¢ three solvents solutions. The specimens shall be
completely immersed for 3 minutes, immediately following immersing, each specimen
shall be tested as follows: The bristle portion of the brush, shall be dipped in the solution
until wetted and the specimen shall be brushed with normal hand pressure
(approximately 2 to 3 ounce applied normal to the surface) for ten strokes on the portion
of the specimen where has been applied. The brush stroke shall be directed in a forward
direction across the surface of the specimen being tested. Immediately after brushing,
the procedure shall be repeated two more times, for a total of three immersions, followed
by brushing. After completion of the third immersion and brushing, the specimens shall

be rinsed in approximately 25°C water and all surfaces sir-blown dry.

S| KFIK

Appearance: No remarkable abnormality

BRET: EVREL%EER

Capacitance change: Within £3% of the initial value.
WEREYME: FRATHEE

Dissipation factor: < specified value

wER: TATHEE

Leakage current: < specified value




/ - MUIESH#E
FENGHUA
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PREhin e
Resistance To Vibration

E X Y. ZEAEREENSEDHIBT 12 MEEF, 36 MEF, —MEFF 20 2.
SR : 10-2000Hz

JNiRE: 5g.

Perform 12 cycles in X, Y, and Z directions perpendicular to each other, for a total of 36
cycles, each lasting 20 minutes.

Vibration frequency range: 10-2000Hz

Acceleration: 5g

SN TR AR

Appearance: No visible mechanical damage
BRET: EVRELRL%EER

Capacitance change: Within £3% of the initial value.
WEREYME: FRATHEE

Dissipation factor: < specified value

W : TATHEE

Leakage current: < specified value

KRR : 255E57C

RARE]: 5+0.5%)
Temperature of solder: 255+5°C
Dipping time: 5+0.5sec.

Biased Humidity

AT M This specification shall be met after the capacitors are stored under standard atmospheric
Solderability conditions for 6 months.
RNIEEGIE | LR EFRLT 95% LA ERIMIEF .
At least 95% of circumferential surface of the dipping portion of terminal shall be covered with
new solder.
HIGEE: HEBRE
Test voltage: rated voltage
RyRRE: 85°C, 85%RH
Test temperature and humidity : 85°C, 85%RH
IRIGETE]: 1000 /)\Bf
Test time :1000 h
RIGLERE 2444 NBFFHITNL
e Measurement at 24+4 hours after test conclusion.
5]/ [S) NI

SN BEEERRE. RE. BR BESIERATIET .

Appearance: Peeling, flaking, chipping, bubbling or shrinking of insulation sleeve is
acceptable.

BRETW: EVIREL20%EER

Capacitance change: Within £20% of the initial value.

WFEMEYME: <150% MEE

Dissipation factor: < 150% of specified value

TR <150%MEHE

Leakage current: < 150% of specified value
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ALUMINUM ELECTROLYTIC CAPACITOR

ORTHR RWFLURRR., SUKHERINRE T

Dimensions and ripple current and frequency coefficient

O eSS
Ripple current frequency coefficient
S i) Y2 (28) (128) 1K 10K >100K
39~270 0.35 0.50 0.73 0.92 1.00
330~680 0.40 0.55 0.77 0.94 1.00
820~1800 0.45 0.60 0.80 0.96 1.00
2200~18000 0.50 0.70 0.85 0.98 1.00
*RT RS RITSUR BRI
Dimensions and ripple current
Rated voltage Rated capacitance Case size ESR(Q) Rated ripple current
RV FREE(F) Rt DxL(mm) SARROR HESURRE7
at 20°C,100 kHz (mA rms/105°C/100kHz)
10 680 $8X12 0.093 722
16 470 $8X12 0.11 713
16 1000 »8X16 0.055 1045
25 2200 $12.5X25 0.045 2470
35 220 $8X12 0.12 722
35 330 ®10X12 0.1 1150
35 470 $10X12 0.1 1100
35 1000 $12.5X20 0.04 1950
50 100 ®8X12 0.17 527
50 220 $10X12 0.09 822
50 330 ®10X16 0.075 1188
50 1000 $12.5X25 0.038 1877
80 47 ®8X12 0.65 190
100 100 $10X20 0.22 589
100 220 $12.5X25 0.091 988
200 220 $16X30 0.25 1140

& L S 45FIZ% Product Characteristic Curve

Lifetime Diagram

2.5 : I
A ALE Series
I_ 2.0
R
\\
1.5
*32 *16 8 4 * *1
Lifetime
Multiplier
0.5 :
60 70 80 90 100

110 3
Ta(C)
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1A = 120Hz I (RSEPRECE LR, IR = 120Hz R4 2 SU L, 105°C
A i 2 i 3R B0 BRI RS0 L SR AR R Ok R

& 3 Packaging

R ITmEBEMNTESHE  Taped packaging quantity

B2 HE (R) L(EASEE)<22mm L(BEAEE)=25t2mm

®D(mm) Qty. (Pcs) LxWxH(mm) LxWxH(mm)
»5 2000
6.3 1500
»8 1000

»10 600 328x235x50 328x235x57
D125 400
D16 250
D18 200

* B mEZHE  Bulk packaging quantity

HZOD(mm) =& L(mm) #HE (R 45/ bag/box AFE/SNE (R/#8)
Diameter Length Quantity (pcs/bag) Inner box/outer box psc/box
D4 7-8 1000 15 4 60000
®5 5-7 1000 12 4 48000
®5 1" 1000 10 4 40000
6.3 5-7 1000 10 4 40000
6.3 8-15 1000 8 4 32000
6.3 15-20 1000 6 4 24000
8 5-12 500 8 4 16000
8 14-16 500 8 4 16000
8 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
®12-013 16-28 200 6 4 4800
®12-013 30-40 100 8 4 3200
®12-013 45-55 100 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
D18 35-40 50 6 2 600
18 41-50 25 10 2 500
®20 25-40 50 10 2 1000
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®22 25-35 50 5 2 500
®22 240 25 10 2 500

&M% 53% Storage Methods
* FREAER5C~35C, ;B 75%RH LU THIIFE

*(N)FEmiEFERR: <12 1F;
* () miEFHARE 12 MAK, ERBEHER
* (3)7= Mt TFRIEIE 3 SFAYRIIR R AL TR
* (AEGESHAEE LENRIRRE IR E
* (5)EREBUBRIRSRE
* (BB RTE NHIIMEPIRE
@O Wk, SESEREENIME,
(@) Wi, HEFTHSUSHR IR,
® FHEEMAEESE GRS, THRER. THEER. 8. R RUPRS) BINE;
* We recommend the following conditions for storage:
Ambient temperature: 5°C~35C, 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;

)

* (6) Avoid 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;

(®With full of acid toxic gases environment such as( hydrogen sulfide , sulfurous acid, nitrous acid, chlorine ,

bromine, methyl bromide, etc.

¢ R BRARERIRER

Important information on the application of aluminum electrolytic capacitors

* (1) E R RE S 2R MR EFRRIR M E R
HERORFESRWRIREREANBREN, BARSSHEFELRKER, A ENBERSSIREBERRRIT. &
IR AR R S 1IN ER BT, 1HER TR~ m

* QEFETIEBREUTER
LB AR LAENBEES THELEBRER, BERNRERE LA, EBSHFEREENRNSEZRIR. T
BHEEESZ7BEHETERE

* Q)EM MBI EREF B ER
HEMNBSRWAERERBRIZ. HERESFRKIEARTE TR, RESR| EAFMIR.

* (4)FEMSUR RN FEEE
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TEMSURERBEHEER, SSNBEARELR, FETH, FolEE. itNsUKEEMIEENNTHEL
{EeRIE.
* (O)fERMRIRE
PHEBEASNEAFOSZIMERENEME. BHNFERT, ERAMEEE THE 10CEERSMEM 1 1:2.
*(6)3|tHLkRAE
HHNFEMER AR ML, ZHERTRARARN, XESHEF[RAMERE, FEliReR . £8
ARRIEREIERR, H7RIERER AR,

* (7)RIET MR
SRR NS i E IR TIRIESCKIEIERT, EBRNEES A sEEIRIERT BT K. [BE I EMmAE KR IR
95,

* (8RB IRAV R AFLEER R E
BRI R ACFLANIRT R 5/ it R B RIS | L BIBE — B, MRIGERFJBITIBANFLENEERRER, Pos
RERTSIHE, XESHERSRER L.

QR MERURSARERE, FEEMARERFAITHE.

(1) DC aluminum electrolytic capacitors should be used according to the correct polarity

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 to the capacitor. If it is possible
to apply positive voltage to the negative lead in the circuit, please choose a non-polar product.

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

(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 voltage should be less than the rated voltage.

(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.

11
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(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 voltage, please discharge the capacitor before use.

S HEFLRE/1B#ESE Recommended Installation/Welding Methods
QA ICEES s

Fik: 105°C

BIERR: 260£5°C 10£1 FPLAT (F380+10°C 3+0.5FEAT: FIR)
*Wave 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)

Preheating Soldering  Cooling

Temperature

260°C max. [* o A  E—
Note 1: (1~3°C)/sec.
Note 2: Approx.200°C/sec.
130+20°C Note 3: 5°C/sec.(max.)
Tamb
ld—bld—bd—b > .
Time
30790 sec. <lsec. <10 sec.
& E2iHEA Others

AEBAEH BELR

This product does not include Plumbum or Cadmium.

12
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M{&iT/E[h Revision History

KR A Version H#A Date f&ITAIZ Revision Content {&iT A Reviser
QWH-24. 002 202478308 ESEEN R BEH
QWH-25. 001 202547510 H BINEERRESE A
QWH-26. 001 2026 %£8 A 28 H TR ER 53 AR BEEHE

F: DR AR A=A YA. EERREEN, NERBESMABTTBITRM BT, FM~
mTEFSLAP C NBHERF.

Note: The content provided above is the product specification. Fenghua reserves the right to modify this
content without prior notice when the product remains unchanged. Any product changes will be notified to
customers via PCN.
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