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1. #BA SCOPE
1.1 H& SCOPE
AACNFHUE T HAR AR R ARG .
This specification contains descriptions of the quality of aluminum electrolytic capacitors.
1.2 Z%#hifk APPLICABLE SPECIFICATION
A AINFB% JISC-5141 A1 JISC-5102 il E .
This specification is made based on the Japanese Industrial Standard JISC-5141 Characteristics and JIS C-5102.

1.3 TAFIRFEVEFE OPERATING TEMPERATURE RANGE
TARIREE G A ERAERINAUE TR, AT DA AT S TR IR B
Operating temperature range is the range of ambient temperature at which the capacitor can be operated continuously at
rated voltage.

2. i, HOW TO ORDER
2.1 iI#77L HOW TO ORDER

R]R1D] AlAlD]B] a o] bikj
(ID &) ®| @ ©| ® ®| ® @I @
[N RN 5 | RUE A JR5J Dimensions A 5 ARG L
Code|  Type Code | \oltage Code | ® DxL(mm) Code | Trademark Code | Intermal Code
8 | uth Product LO | 4 0405 | & 4x5.5Type 0 | TErits op | T
1 [T Element LA | 63 0505 | ®5x5.5Type Chip type
B LB |10 AA05| ®6.3%55Type
2 |Semifinished ::g ;g AA07 d>6.3x7.7Type
Product T3 0810 | ®8x105Type
LF 50 1010 | ®10x10.5Type _ _
g 77 i R
Code |Lead Forming Type
0 Hckehh Bulk
T | 5mm Wb i
5mm Chip tape
(2] FRARA B (VRS * (v sy RS e
Code |Nominal Capacitance Code | Tolerance Code Series Code| Sleeve Color
J +5% =
R22 | 0.22uF 5% MT | CDsoT 0 T
1RO 1uF K +10% No label
2R2 2.2uF \Vj +20,9%
221 220uF Q +3,,%
T | %%
A | R
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2.2 Frid MARKING
2. 2. 1 {EH AR B RERR U R % The following items shall be marked indelibly on the surface of capacitor:
(1) HiZ &= Capacitance.
(2) TAEHiJE Rated voltage.
(3) fibfihrid Polarity of the terminals.
(4) RHUREY Series Code 7~ Sample: _ ST
I

| E S ESeri
Series Code Z %ALY Series code

2.2, 2 bioHite. me %ﬁﬁ\%?ECapacitance
Marking color: Black

2.2.3 RHIEL S Ep-FACHD 0 R -
The relationship between the series and the code:

i ¥ % Rated voltage

ZHURES series EN74%HS code
MS SS
MH SH
MT ST
MG SG
MF SF

3. FE4HMR MAIN SPECIFICATIONS

IH Item - E45E Performance Characteristics
HE TAEH R YE ~
Rated \bltage Range 4~100vV.DC
fait P IR VU

Operating Temperature Range -40C~+105C

PRAR i ARV

Nominal Capacitance Range 0.1~1000 F

e P Ao V2

. +20% (M, +25°C, 120Hz)
Capacitance Tolerance

Hoe TIERENV) 4-100
Rated working voltage
I LA IR LI 2 /¥l 1<0.01CV 58 3(u A)HUsA(E
Leakage Current (257C) Leakage current IAfter 2 min. 1<<0.01CV or 3(u A), Whichever is greater.

C: hrWrErH 28 (u F) Nominal Capacitancein p F
V: e TAEHE (V) Rated working voltage in V

B TAEHIE(V)
o 4 6.3 10 16 25 35 | 50~100
#FEMIEY) DF Rated working voltage
Dissipation Factor DF(MAX)
(25:C.120H2) 035 | 030 | 024 | 020 | 016 | 0.4 0.14
prmr :
- e LAERIEY) 4 | 63| 10 | 16 | 25 | 35 | 50 | 100
MENEELEERED Rated working voltage
Surge Voltage iR 63 | 8 | 13 | 20 | 32 | 44 | 63 | 125
Surge voltage (V)
N 25 S
TR BUE TAFHIRY) 4~6.3 10 | 16 | 25 | 35 50~100
Temperature Stability Rated working voltage
FETEL(120Hz) 2-25°C/z+25°C 6 |4 | 4|32 2
Impedance Ratio z-40°C/z+25°C 12110 8 | 6 | 4 4
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T H Item F: ER;E Performance Characteristics
7E+105°C FABEH A e TAE B R A K SR VFSUE L 2000 /NI /e, FEL 2
ae ITEBERT & T i 2R
After application of rated working voltage with max permissible ripple
current specified at +105°C for 2000 hours, capacitors meet the characteristics
B 7 R requirements measured at -f20°C listed at below:
'ﬁjaéa lfo 1. HAEEA LA + 3006174 T EHAE LAY
Capacitance change : =£30% initial measured value
2. JRHLIL < PIGHHUE E
Leakage current; <<initial specified value
3. TRFE S I VIE < 300% 5 0] 46 (i
Dissipation factor: <300% initial specified value
E+105 CIE AT CE. 1000 /N5, AR AT RERT & il DA P o i s R
R AR EfH
Shelf life After leaving capacitors under no load at +105°Cfor 1000 hours, capacitors meet the
characteristics listed above.
B TR/ He AR L, 75 260°C FHCE 10 #, BUHRHCE T45h
Bk, MIATERERT & T REK,
Capacitors placed on a 260°C hot plat for 10 seconds with their electrode terminals
facing downward will fulfill following conditions after being cooled to room
MRS J 4 A temperature.

Test of resistance to
soldering heat

1. HIAFEAEER: £ 109446 A LA DY
Capacitance change : =10% initial measured value
2. JEHI <WIHEE(E
Leakage current:<<initial specified value
3. R IEYME<WIAIEE
Dissipation factor: <Sinitial specified value

FEFIR T, HRICRE Py 1KQ POAEE NS FH B KR s 7 L 30 AP AIZE AN 78
TEO R 14380 30 £, 13K 1000 WK, HSBSIOMERERT A DL R EK:
The capacitors shall be subjected to 1000 cycle each consisting of charge with the
surge voltages specified at 105°C for 30 seconds through a protective resistor (R=1K
Q) and discharge for 5 minutes 30 seconds.

S WA AR
IRV JE Appearance No significant damage
Surge Voltage KA /NFHILETE T £20%
Capacitance Charge <= 20% of the initial specified value
ik NTHIEGRAE R 150%
DF <+ 150% of the initial specified value
BHBT NTHIEGRAE ) 150%
ESR <+ 150% of the initial specified value
I LA NTHIIRIE
Leakage current <the initial specified value
(1) #iJi(tensile)
d(mm) [N] Duration time
0.3<d=<0.5 5
" 0.5<d<0.8 10 10+2sec()
o f R0 0.8<d<1.25 20 v
Terminal strength o
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2) P& (Bending)

Uiy § NAZAERF—J7 ) EArE — Ik, IR

The terminal shall be subjected to 1 bend in each direction to give a total
2 bends.

d(mm) [N]
0.3<d<0.5 2.5 (0.25KG)
0.5<d<0.8 5.0 (0.51KG)
0.8<d<1.25 10.0(1.0KG)

i A iR Bk 3l SPEC: No breaking and loosening of terminal

F2KL(Solder) : HB0A. H60S or(2)H63A

IR 4% FE (Solder temperature) : 245+2°C
R A (Immersion time) : 3+0.5sec(#)
BN (Immersion depth) : 2mm

ﬂ“}:%‘l\i o \ i ek iz B = 0
SOIderabi”ty }:%?"Hﬁ *’A %QE(E*H E’?N’KEE 254
Flux: 25% by weight of rosin in ethanol
MR AL BITIER, 23 /D AT 314 W /372 5 A ik
SPEC:1)3/4 of the circumference of the surface up to the immersed shall be
covered with new solder.
R AR M RIE . BN HURTEE AN, M 10 #7223 55 2L, AR F]
10 Hf2E, BRIZFEAE— 70 Bh AEIRPER . JRIEY 1.56mm. fE=ADEETT A b, &
— 7 M BERREE 2 /8B, K3k 6 /NS
Only endurance conditioning by sweeping shall be made. The entire frequency
Brif range, from 10 to 55Hz and return .to 10I_-|z, shall be transversed in ;min.
Vibration Amplitude(total excursion)1.5mm, This motion shall be applied for a period of

2hours in each of3 muturally perpendicular directions(a total of 6 hours)
SPEC:

1) BEEMZ L (change in capacitance) : +5%%] 4418 LA (within £5%o0f the
initial value)

2) T WA (No visible damage)

4, SR~} SHAPEAND DIMENSIONS (mm)

L+0.2

A+02

@D+ 01

B1£0.2
P

0.3max W1

0.5max
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L+0.5 | A+02

@D 101

B1+0.2
P

0 3max e Wi

0.5max

¥: L=5.5mm L=*x0.2; L=7.7mm L*0.3; L=10.5-12.5mm L*0.5

oD L A B:. | C+02 W, P+0.2
4 55 | 43 | 43 18 0.5~0.8 1.0
5 5.5 53 53 21 0.5~0.8 14
6.3 5.5 6.6 6.6 25 0.5~0.8 20
6.3 7.7 6.6 6.6 25 0.5~0.8 20
8 105 | 85 8.5 29 0.8-1.0 3.1
10 105 | 103 | 103 3.2 0.8~1.1 45

4. 1 [EIFRIEBE % REFLOW SOLDERING CURVE OF TEMPERATURE
4. 1. 1 SRR E AR 260°C
Temperature at surface of capacitor shall not exceed 260°C.
4. 1. 2 SRR FE I 200°C (8 [l AN it 90 #5
Period that temperature at surface of capacitor becomes more than 200°C shall not  exceed 90 seconds .

4. 1. 3 FHGREARH 200°C, NEAN L 180 75
Preheat shall be made at maximum 200°C and for maximum 180 seconds.

2607TC
230°C
2007C

100°C

1l &% 5L Temperature at surface of capacitor

TR R 2k KIGraph for Lead-free reflow sold cringe temperature

e
Peak temperature

preh 180 sec max 90sec max

i 1) (£5) Time(sec)
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4. 1. 4 #iY PCB &4 51T #5#E Recommended Land Pattern(mm)
Standard Termina

Solder Pads
Case Dia a b c
4 1.0 2.6 1.8
5 1.4 3.0 1.8
6.3 2.1 35 1.8
8 2.8 4.1 2.1
10 4.3 4.4 2.5

4. 2 % TAPING METHOD (mm)

S
A °2*0.1 +0.1 E t1£0.1
\ = = ?»1.5+0.1 -
/ Y
¢ ™
o
- - QU] QU]
> [an]
¥
AP
Y
‘ t2
A
A-ALKT I
%741 Series R~ Size W, A; B, P t; F t
¢ 4X55 12.0 4.7 4.7 8 5.7 55 0.4
¢ 5X55 12.0 57 57 12 57 55 0.4
CD50T @ 6.3X5.5 16.0 7.0 7.0 12 5.7 7.5 0.4
MT ¢ 6.3X7.7 16.0 7.0 7.0 12 8.3 75 0.4
¢ 8X105 24 8.7 8.7 16 11 11.5 0.4
¢ 10X10.5 24.0 10.7 10.7 16 11.0 11.5 0.4
5. S0 IR AT RIPPLE CURRENT FREQUENCY COEFFICIENT
Freq (Hz) 50 100
Cap (U F (60) (120) 500 1K =10K
0.1~1 0.50 1.00 1.20 1.30 1.50
2.2~4.7 0.65 1.00 1.20 1.30 1.50
10~47 0.80 1.00 1.20 1.30 1.50
100~1000 0.80 1.00 1.10 1.15 1.20
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6. [N~F#. Arsu Hii DIMENSIONS AND RIPPLE CURRENT  (MT)
Al 4(LO) 6.3(LA) 10(LB) 16(LC) 25(LD) 35(LE) 50(LF)
Cap/p F O 1@ @ O @O @O @ @ 3 1@
0. 1 (R10) 4X55 | 1.0
0.22 (R22) 4X55 | 2.0
0. 33 (R33) 4X55 | 25
0. 47 (R47) 4X55 | 4.0
1 (1R0) 4X55 | 8.0
2. 2(2R2) 4X55 | 75 | 4X55 | 11
3. 3(3R3) 4X55 | 9 | 4x55 | 13
4X55 | 15
4. 7(4R7) 4X55 | 13 | 4X55 | 14 sx5s | 18
4X55 | 17 | 4X55 | 20 | 6.3X 28
10(100) 4X55 | 20 5X55 | 20 | 5X55 | 24 55
4X55 | 22 | 4x55 | 23 4X55 | 23 | 5X55 | 28 | 6.3X 6.3%
22(220) 5x55 | 26 5X55 | 31 | 6.3x5.5 | 36 5.5 46 55 45
33 (330) 5X55 | 30 | 5X55 | 27 | 5X55 | 34 | 5X55 | 35 | 6.3x55 | 48 | 6.3X% 49 | 6.3x7.7 | 60
6.3X55 | 40 55
5X55 | 36 | 4X55 | 31 | 6.3x5.5 | 41 | 5X55 | 48 | 6.3x55 | 49 | 6.3X 50 6.3x7.7 | 60
47 (470) 5X55 | 37 6.3X55 | 56 55 o
6.3x7.7
100 (101) 6.3x5.5 | 60 | 6.3x5.5 | 57 | 6.3x5.5 | 57 | 6.3X55 | 60 | 6.3x7.7 | 65 | 6.3x7.7 | 80 | 8x105 | 140
6.3x7.7 | 100 8x10.5 | 240
150(151) | 6.3x5.5 | 86 | 6.3x5.5 | 86 | 6.3x7.7 | 86 | 6.3x7.7 | 95 | 8x10.5 | 140 | 8x10.5 | 155 | 10x10.5 | 180
220(221) 6.3x7.7 | 102 | 6.3x5.5 | 73 | 6.3x55 | 75 | 6.3x7.7 | 85 | 8x10.5 | 232 | 8x10.5 | 180 | 10x10.5 | 220
6.3x7.7 | 120 10x10.5 | 265
6.3x7.7 | 105 | 6.3x7.7 | 93 195 | 8x105 | 90 | 8x10.5 | 320 300
330(331) 8x10.5 | 240 8X10.5 10x10.5
470(471) | 8X105 | 210 682(;; égg 8X10.5 | 210 | 8x10.5 | 110 180X)3-100..55 igg 10x10.5 | 300 | 10x10.5 | 220
680(681) 85105 210 85105 210 11(())>; 310 10x10.5 310
1000(102) 85105 230 85105 230 | 10X 310
10.5
63V(LG) 100V(MA)
C ®DxL |[mA | ®DxL |mA
uF Contents
0.1 R10 | 4x55 | 1.0
0.22 R22 4X55 2.0
0.33 R33 4X55 25
047 | R47 | 4x55 | 40
1 1RO | 4x55 | 80
2.2 2R2 4X55 | 11
3.3 3R3 4X55 | 16
4X55 | 16
47 | 4R7 exss | 19 5x65 | 20
10 100 | 6.3x55 | 32 | 8X10.5 | 100
22 220 | 6.3x7.7 | 58 |8X10.5 |100
33 330 | 8x10.5 | 140 | 10<10.5 | 150
47 470 | 8x105 | 170
100 | 101 | 10105 | 310
(1)  4MERSF  Case Size DX L(mm)
(2)  FAKAULUE B Max allowable ripple current  (mA rms +105°C,120Hz)
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6.1 RS 5REYESTIER  Customer P/N and Fenghua P/N collate list
ZFP/N KAEP /N
-- 8220LFMAAOSMTO0001T

7. /3 PACKING
7.1 A3 kR4 PACKING LABEL

LR (0T LI T AiE

CUSTOMER P. N EPS88204903 H

LTI T ST 3
405MS0001 T 3

Wt T A \’m =

LOT : 76051300764989 N

nalmnnLm
QTY: 2000 ms TOL =208
Spec 47uF 8 3V ¢ 4X5 5
DATE CODE:160513 INSP NO-
622991

}k%. JN~F Specification and dimensions
SRS LOT:

1] [2) [3)[4)[5][E] (5] [9] (1) 5] (2] [15) [&]

I Fy A B X5 AL B
Sort Year Month Date Discriminate mark Sequence number
(hr%E 1)

7.2 il g T A
Taped capacitors are packed into carton, according to the following drawing.

ElE |

Leading direction

O OO0

280
?$382max

et
Polarity

B 2234 Vertical Mount

N~ Size L Ws H & Quantity/reel

¢ 4X55 19 14 2000pcs

@ 5X55 19 14 1000pcs

@ 6.3X5.5 23 18 1000pcs
®6.3X7.7 23 18 1000pcs

® 8X10.5 28 26 500pcs
$10X10.5 28 26 500pcs
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7.3 B war MBI A TR, LA RSN 167.5mmX97.5mm.

The dimension of the label on the carton is 167.5mmX97.5mm

(bR )

8. % STORAGE METHODS

8.1 THIEE IR 5~35C, B 75%LL NI,
We recommend the followina conditions for storage: Ambient temperature: 5~35°C, Ambient humidity: Less than 75% RH ;

(17" S figfE AR <12 A~ H; Storage life:<12 months;

()77 AR 12 AN, FFe G,  If storage life time is over 12 months,the products need to be
recharaed:;

()77 b AEIT TRl 3 AERIM IR AL T, I storage life time is over three years, the product need to be discarded:

(DA RO LLES EERIFIR T4 Expiry date:calculating from the date marked on the sleeve;

(6)iE R BRI,  Please keep capacitors in the original package;

(6)iEBEAE L, RIS . Avoid storing the capacitors under such circumstances:

*O k7K L TR M 45 B2 (¥R 55 . Environment of water splashing, high temperature, high humidity and
dewing;

* W B TR A IFRE . The environment that splashes oil, or is filled with gas oil;

*Q AR IEA B U (BifLE. WAL, AR, & R, RIHResE) 5L, With full of acid toxic gases
environment such as( hydrogen sulfide , sulfurous acid, nitrous acid, chlorine , bromine, methyl bromide, etc.)

82 LSS S, IR e, RS, JWER TR, KRG E A, R
IR FR_ LT PR A AN RSN, TSRS R 7e AL B

Leakage current tends to increase when capacitors have been stored for long period of time. The higher temperature , the
higher leakage current increase. Please take caution when selecting the storage location. The leakage decrease gradually as
voltage is applied to the capacitor. The capacitor is subjected to aging before using, leakage may cause problems in the circuit.
8.3 A HAE, FRHERIIIA. RIS T B

REEIREE: 53 35°C; AHXHERE: 45 2 75%; K 7J: 86kpa 2 106kpa.

ARG SRAT 7, W LAFERL R S5 A -

RESIRAE: 2542°C; AHXEREE: 60 % 70%; K& 7/J: 86kpa £ 106kpa.

Unless otherwise specified, the standard range of atmospheric conditions for making measurements and tests are as
follows.

Ambient temperature: 5to 35°C Relative humidity: 45 to 75% Air pressure: 86kpa to 106kpa.

If there may be doubt on the results, measurements shall be made within the following limits.

Ambient temperature: 25+2°C Relative humidity: 60 to 70% Air pressure: 86kpa to 106kpa.
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9. H'E#ilf OTHERS

9.1 %Hef i i 2% 884 7 E 2 330 Important information on the application of aluminium electrolytic capacitors
(1) iR A FE AR SR IR R AR P48 DC electrolytic capacitors are polarized
4 B PR PR SR SO N FRER N, FEA A O T ARER LR, B E R IR 2 5 BB SR IR
B A REAE S| BN IEAR FELE, 11 RO ™ i o

When reverse voltage is applied on DC electrolytic capacitor, the capacitor will become short-circuited please use
non-polarized capacitors in the circuit or the capacitor will be damage due to abnormal current flows through the capacitors
since the circuit where the positive voltage may be applied to the cathode terminal.

(2). /e € TAE L% LR E ] Use capacitor within rated voltage

g A BTN R S T AUE TR R R, AR IR R BT, A R R AR N N S E AU
TR R R R W 705 H A A U

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)/E Pk 7 /i A Charge and discharge application.

LHEI SRR R . FMER A T RE R NS TR, IR SR BT M4

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). 22347 Store the capacitor.

MR AR SRS, HRBREE TS, AR SR, NHRR LT E P RIS AR
SRR, fEr A LIRS, e R R AN TR, FEAD U A A AU FRLE_E 0T F A AN RS ),
THEE I AT 7 AR AL BE

| creased leakage current is common in aluminum capacitors which have been stored for long period of time. The
Higher the storage temperature, the higher the leakage current increase, therefore please take precautions concerning the
storage location. The leakage current decreases gradually as voltage is applied to the capacitor. In cases where increased
leakage current causes problems in the circuit, apply voltage (aging) before using.

(5).JitE InSuk IR N /T4 2 {8 Ripple current applied to capacitor should not exceed the rated value.

?/Egéléxzﬂz R HUEEE, SSBRASRER, KRN, Gadaii. Frnsos fH i eE /N T4

E TAEHE,
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.
(6).13 ¥R IR B2 Ambient temperature.
R FL A SR D G dr 2 R BB L A5 . SRk gt AR T 4 10°C HAE I AR aniin 1 .

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.
(7).5] HH£k35 7 Lead stress

BRMINBEA ST L, Zh O PRER THA SRS, XK SRS N SRR, JTSes R BT, 78
HIA SRR RN, B2 SRR AR

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.

(8). S eI R #A4: Heat resistance at the soldering process
ELM’%EEE@EEE%?%‘%%E%E%*ﬁi&ﬁ?%ﬁﬂii?ﬁzm%@ﬁi HIPRLEE W] REPRI RN TRl G . TR T A AR R e —
Ve
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.
(9). HL AR 1) 222 £ L K 222854 B Hole pitch and position of PCB board.
LR 22 e AL BT N 57 i B R S 2RI AR — 3, an Sk s S d o AT Il N FLEE NGB B FBR AR, B4
SARHERIT 51, k- SEUE s R BT

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.

(10). fRFLfE AV RE AR WU, TE LR 1 FH AT AR SR AT O

Aluminum electrolytic capacitor may have residual voltage, please discharge the capacitor before use.

9.2 APERAEH . #% 0K This product does not include Plumbum or Cadmium.
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