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{2 R 288 Aluminum Electrolytic Capacitors [CICIEX

— - = -
Part Number System (FEfaZmig)
1 2 3| 4 5 \i 7 819 10|11| 12 13| 14 | 15 | 16 17 18 | 19 || 20 | 21
SERIIES CAPCI TANCE W VOLTAGE CASE SIIZE TYPIE SLEE\I/_E COLIOR SHAPE OTHIERS
Toler Case Size
Series Cap (MFD) | Code Code ||Voltage| Code Feature Code Background |Code Special Code
ance Liameten|Code
LG | LR 0.1 104 || £5% J 004 4 3 B Bulk | RRO Black No special PO
ER | PG 0.22 224 | £10%| K 6R3 6.3 4 C PCB Termial Green Other Wo
BR | VG 0.33 [ 334 x15%| L 008 8 5 D Ammo Taping Violet , trademark
VT \'/4 0.47 474 || £20% M 010 10 6.3 E 2.0mm Pitch T20 Light purple
- @8 F=2.5mm X0
SM | SX 1 105 || £30%| N 016 16 8 F 2.5mm Pitch T25 Navy blue |S
KS | KF 2.2 225 | —40% W 025 25 10 G 3.5mm Pitch T35 Sky blue [T Finite 60
GM | Km 3.3 335 0 035 35 13 J 5.0mm Pitch T50 Coffee height
GS | EF 4.7 475 || -20% A 050 50 16 K Lead Cut & Form Orange red « Special VX
ZF | GR 10 106 0 063 63 18 L C-Type CXX Transparent " voltage
LF | GF 22 226 || -20% o 080 80 22 N E-Type EXX blue Special o
EL | AL 33 336 10% 100 100 25 0 V-Type VXX Transparent y capacitance
KL | HL 47 476 | —20% X 120 120 30 P Q-Type QxX vel low
FL GL 100 107 40% 160 160 35 Q P-Type PXX Printing color
ML | ZL 220 227 | -10% v 200 200 40 R W-Type WXX Black 1
PL | RL 330 337 (| 20% 220 220 51 S K-Type KXX White 2
LM | LK 470 477 0 250 250 63.5 T H-Type HXX Silvery 3
LH | LL 2200 228 || 20% R 315 315 76 U Y-Type YXX Golden 4
NM | NS 22000 | 229 0 350 350 90 X
NP | NH 33000 | 339 | 50% ! 400 400 Len. (mm) | Code
BP | PZ 47000 | 479 420 420 05 5 | |
MZ | FZ 100000 | 10T 450 450 07 7 Sleeve Rubber
Lz | pF | 150000 | 157 500 | 500 I Material | °°%° shape | %%
AP | PE 220000 | 22T 550 550 10 10 PET Plane F
LS | LP 330000 | 33T 600 600 11 11 PVC v Convex T
FP | PN || 1000000 [ 10M 12 12 Snap—in S
MN | FN || 2200000 | 22M 13 13 V-chip v
UN 3300000 | 33M 14 14
15 15
16 16
17 17
20 20
21 21
25 25
30 30
35 35
40 40
45 45
50 50
55 55
60 60




LS Series

Lug/Suap-in Terminal Type (fi\/E3.%!), Wide Temperature(5 5. )
FEATURES

1. Highly reliable capacitors that withstand under high ripple current.

2. Two or three dimensions with same ratings.

3. Aluminum case designed explosion-proof vent.

4. Best for switching power supplies.

SPECIFICATIONS

Item Performance Characteristics

Operation
Temperature Range

-40°C~+105C -25~+105C

Rated Working

Voltage Range 10 to 100V 160 to 500V

Nominal
Capacitance Range

47 to 56000 pF

Capacitance
Tolerance

+20% (120HZ 20°C)

Leakage Current  [I<3VCV or(uA) after 5 minutes application of rated working voltage at +20°C

Working Voltage(V) 10 16 25 35 50 63 80 100
tan (max.) 0.55 0.5 0.45 0.35 0.3 0.3 0.25 0.2
tan & Working Voltage(V) 160~220 250 315~385 400~500
120Hz,+207C) tan 5(max) 0.15 0.15 0.15 0.2
(rated capacitance)-33000uF
For capacitance value>33000uF,add following calculated value: *0.1
10000uF
Impedance ratio max. at 120 HZ
Working Voltage(V) 10 16 25 35 50 63 80 100
Z-25°C/Z+20°C 6 6 6 6 4 3 3 3
Low  Temperature] . .
characteristics Z-40°C/Z+20°C 15 15 15 15 15 15 15 15
Working Voltage(V) 160~180 200~220 250 315~385 400 450 500
Z-25°C/Z+20°C 8 8 8 8 8 8 8
Z-40°C/Z+20°C - - - - - - -

Post test requirements at +20°C

Leakage current : <Initial specified value

Cap. change : within £20% of initial measured value
Tand :£200% of initial specified value

Testing time  : 2000 hours
Testing timp ~ :+105°C
Testing condition :Rated DC working voltage with the max. ripple current

High Temperature]
Characteristics

At 105°C no voltage applied after 1000 hours and then being stabilized at 20°Cthe capacitors shall meet the following limits Leakage current :<lInitial specified value]

Shelf Life Cap. change : within £15% of initial measured valueTan & :£150% of initial specified value

Other JIS C-5101 (IEC 60384)

RIPPLE CURRENT MULTIPLIER

Frequency Coefficient
Frequency multiplying factor. If capacitors are used to filter circuits at a frequency other than 120Hz, the
maximum ripple current must be multiplied by the figure shown in the table below.

Freq.(Hz) 60 120 1K 10~50K
10~100V 0.9 1 1.15 1.25
160~250V 0.8 1 1.15 1.47

315~500V 0.8 1 1.15 1.47




LS R FIH iR &5

DF LC ESR. Ripple

e T msmem at after at Current Rt (mm)

e 5= IR N *
e b R b~ = EREE | FREG | 120H2/ 5 100kHz | at 120Hz
No. %F"H’? RS (uF) SEE EE,J.‘T: E “C) (hrs) 20°C | minutes | /20°C /105°C I
(%) (Vde) | (Vde)
Max (uA)Max | (Q)Max MA D® L
1 C167113 LS227M450030RROVH2SPO 220 +20 450 500 | -257+105 2000 0.20 943 / 1050 25 30 258 F
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TEST REPORT FOR ELEC CAPACITORS

% P E5:C167113

ferieys]J LS Speﬂc'ificﬁion 220uF450v iizj 25*30 ?‘}YE 1 Opcs
1. MK : LCR METER UKL e Foist{
2. FERRTER:
A B (mm)
Sleeve 4.0+0.5 Ff# D 25
Vent l. | - 2 : 2-2‘21[].1- - 1910_2 %}E ] 30
% ! i &' @\ / 4| HISE F 10.0
Prate S | e HFEREd 1.5%0.05
L+2Max - . PC board pin-out a 2.0
B 1.0
3. HaiFMHNR BB TR [MRBE: 25 C. BE: 59 %]
Cap#¥ A & (120Hz) D.F HiR A L.C.JRHIR E.S.REBKFH AR
NO.  |Tolerance: -20~+20 % 120 Hz 450 V5 & 100K Hz
176 ~ 264 (uF)| < 0.20 < 943  (uA) < (Q)
1 185.0 0.047 70.0
2 185.0 0.045 80.0
3 187.0 0.046 70.0
4 182.0 0.047 90.0
5 187.0 0.046 90.0
6 186.0 0.047 70.0
7 189.0 0.046 70.0
8 186.0 0.047 80.0
9 188.0 0.046 70.0
10 188.0 0.047 80.0
Max. 189.0 0.047 90.0
Min. 182.0 0.045 70.0
THE 186.3 0.046 77.0
oo PASS PASS PASS




1. Scope EREH :

This specification applies to aluminum electrolytic capacitor , used in electronic equipment .

FYAX TR TR EFEI TN SRR ER RS

EH.

2. Electrical characteristics B85S 4% :

NO.| ITEMIH TEST METHOD i 753% SPECIFICATION #14&
21 Rated voltage
EEHE Voltage range * capacitance
2.2 Capacitance |1. Measuring frequency : 120 + 12Hz range, see specification of
BHEAE M E S OE this series.
2. Measuring voltage :  =0.5Vrms + 0.5 ~2.0VvDC HIE - SEBEIEFZRY
2.3 | Dissipation factor [illl & H & Z A& ILEE.
L evAESES 3. Measurement circuit : —\/\/\_| O
(#RkA) W E BB
2.4 | Leakage current |DC leakage current shall be measured after 1~2 minutes Dissipation factor - leakage
W JE B R |application of the DC rated working voltage through the current, see specification
1000 Q resistor at 20°C. of this series.
7£20 "Cifiz 1000QrY B FE e i B 7k TAE B R 1~2 5348 mkfa ~ ttREIRIEE
& E Bt R e R ZRFZ AR LR,
o W () J
o o L
= ox 32 —
R :1000 £ 100Q S1: Swich F3%
A : DC current meter S2 : Swich for protect of
BBt current meter
V : DC voltage meter BERBRITRIPFX
BREBET CX : Testing capacitor
MXEBE
2.5 Temperature
characteristics STEP TEMPERATURE STORAGE TIME |Step 2.
BRI S 2 i WMERE  |Impedance ratio (Zr/Zr0)
1 20C +2°C 30 minutes [less than specified value.
2 -40°Cor-25C £3°C 2 hours FEHTEE - (R TEHE .
3 20°C £2°C 15 minutes
4 105°C +2°C 2 hours Step 4
Step 1. Measure the capacitance and impedance. Capacitance change :

MEFHBAE R (Z10).

(1Z1],20C, 120Hz+ 10% )

Measure the impedance at thermal balance after
2 hours.

LB &2/ M ZEBR T (2r) -

(lzl, -40°Cor-25°C, 120Hz+10% )
Measure the capacitance and leakage current at
thermal balance after 2 hours.

BEIRTE2NRENEFETERIRRR -

Step 4.

within + 20% of the initial
measured value.

BHEI=TH RN EEN
+ 20%IAA.

Leakage current:

Less than 10 times of initial
specified value .

ttim e VIEAR(ERY 1065
T




No. ITEM InH TEST METHOD iR /% SPECIFICATION #i4&
2.6 Surge test Rated surge voltage shall be applied (swich on) for 30 + 5 seconds
JEUR (2R ) K& [and then shall be applied (swich off) with discharge for 5 + 0.5 min OAC/COZE £ 15%LLA.
at room temperature . This cycle shall be repeated for 1000 cycles . @ DF<2{ZSPEC.5{ =R BFEK
Duration of one cycle is 6 + 0.5 minutes . Q ILC<HMEMEE
EFERTEM (& LX) FEBREEIOL5H, REFLKE
o (ErFFFX ) BIRBEH BB 5+ 0.5 4E XNMEHEEE
1000 K . LL 6 + 0.5 HEA—NMEIFEAE .
2.7
AMQSI(’;AALIJB,\CE The maximum A.C.current having frequency of 120Hz (or 100K Hz)
RIPPLE which can be applied to the capacitor at Max. temperature +2°C @ ACICO: WSPEC.5=mBEF
ti ly.Peak volt t t d rated D.C.voltage.
CURRENT |continuously.Peak voltage not to exceed rate voltage @ DF<2{SSPEC.$i "B HS B
BIRHALUKRE |7 120Hz(or 100K Hz) SRR &4 F, MBABRRESEMEET, wng (O LCSMnEied
MARHRI [ KMIFSUE . B NAAC K DCIRE T AE#8id DCHE. T EERATHERE—H
3. Mechanical characteristics #4351 :
No. ITEM InH TEST METHOD Mig % SPECIFICATION #1&
3.1 Lead strength  |(A) Tensile strength #I {858 :

i F 58 K

wire lead terminal S:$t 2 :
d (mm) =0.45
load (Kg) 0.5

0.8<d=1.25
2.0

0.5~0.8
1.0

snap-in terminal X1 :
d (mm) snap-in terminal 2 il ¥
load (Kg) 2.0

The capacitor shall withstand the constant tensile force specified
between the body and each lead for 10 seconds without damage
either mechanical or electrical.

HEREHTEASNENTE 10 ¥, REEGBESENMEFE LA
5.

(B) Bending strength Zh5& & :

wire lead terminal S$t 2 :

d (mm) =045 05~0.8 0.8<d=1.25
load (Kg) 0.25 0.5 1.0
snap-in terminal 2B &! :
cross section area of terminal force
i F & @ FH (mm2) Fr 18 (Kg)
0.5<S=1 1.0
S>1 2.5

With the capacitor in a vertical position appliy the load specified ax-
ially to each lead . The capacitor shall be rotated slowly from the
vertical to the horizontal position , back to the vertical position . The
90° in the opposite direction and back the original position . Perfor-
mance of capacitor shall not have changed and leads shall be unda-
aged .

BREBEUBNBEIRNE R FUMAMEMNENTE, 1818
BEARHEENEREKTUE. REmERAIMSH 90°,
BEIFERMCE. BRBFMETEATLE R FAREAIRG.

When the capacitance is
measured, there shall be no
intermittent contacts,or open- or
short- circuiting.

MEFFERER, TRAEMT
R, FREESRE.

There shall be no such
mechanical damage as terminal
damage etc.

TBEH Wik F IR KR WA
R .




( steady state )

RESEHR

95% relative humidity for 500+24/0 hours .

AR 85 +2°C RIEXEE 85% #| 95%
HI&ZHTER 500 (-0~+24) K.

No.| ITEMIRH TEST METHOD WiX /5 3% SPECIFICATION #1#%&
3.2 Vibration The frequancy of the vibration shall vary uniformly Capacitance : no unsteady .
resistance within the range 10 to 55 Hz with the amplitude of HHHRE  BE.
i #R® M 1.5 mm , completing the cycle in the internal of one
minute . Appearance : no abnormal .
The capacitor shall be securely mounted by its leads S8 W T ERE.
with hold the body of capacitor .
The capacitor shall be vibrated in three mutually (D Capacitance change :
perpendicular directions for a period of 2 hours in within £ 5% of initial measured value .
each direction . FETK  SUNEENE 5% 2N .
IRENSREL S , SEER 10 Hz, B 55 Hz , #RiE% 1.5 mm ,|@ DF<[FSPEC.Zk
T 1 EATTRIZER @ ILC<HHHH e H
AR RInTFERMEE -
HERSWR=AEHEEENHSEENAERS 2 6T .
3.3 Solderability |The leads are dipped in the solder bath of Sn ™ i " hall the 95% ¢
e ; . . e solder alloy shall cover the 95% or more o
1255 at 245+ 5 C for 3 £ 0.5 seconds . The dipping the dipped lead's area .
depth should be setat 1.5 ~2.0 mm .
FIRIRE 245+ 5°C MHIERH3 £ 05F . 2% HREBESHRARERMN 95% LLE .
FEIEEN15~20mm .
4. Reliability {S#iE .
No. ITEM InH TEST METHOD ik 5 5% SPECIFICATION #it%&
4.1 Soldering heat [The leads immerse in the solder bath of Sn at 260 No damage or leakage of
resistance + 5 °C for 10 £ 1 seconds until a distance of 1.5 ~ 2mm electrolyte .
IBGMHME  [from the case . Tiths mEEREL -
FHH7E 260 £5°C 198h IBIRFIREEBANK 1.5~2mm  |Capacitance change :
RIS 10 £ 1 #04E . within £ 10% of the initial measured
value .
FETK  ZYMNEEMN £ 5%UR .
Tand:
less than specified value .
MKk RTHEE .
Leakage current :
less than specified value .
HEER IR THREE .
4.2 Damp heat Subject the capacitors to 85 +2 °C and 85% to Capacitance change :

within £ 10% of the initial measured

value .

FETN  SYIMEER £ 15% LR .

Tan d:
less than 120% of the initial specified value .

Hkm RT12(50EE -

Leakage current :
less than specified value .

MRER  RTHEE -




NO. ITEM In B TEST METHOD ik 75 3% SPECIFICATION #4&
4.3 Load life
o g After X hours continuous application of DC rated working voltage at
= s Max. temperature +2 °C.
Standard of judgement is according
Measurements shall be performed after 2 hours exposed at room to requirement of this series .
temperature .
EESERRE +2°CIMEYPEERMERERBE X M. FIEFOERIZRTIER
( X: see specification of this series. TLZRFIMIKBELA . )
4.4 Shelf life |After storage for Y hours at temperature +* 2 °C(See specification of
this series) without voltage application , the measurements shall meet
ZiExfmfr  |the following limits .
Measurements shall be performed after exposed for 1 to 2 hrs
at room temperature after application of DC rated voltage
to the capacitor for Z minutes .
£ BEEXPAEHNEETMELYPIAEMERERBERE Y M1E,
RIATHENE .
MAAEEREF 18 2 /6, HNEREREE Z 2EFHIT.
(Y. Z: see specification of this series. IiZZAFIMAKIHEAA . )
4.5 | Storage atlow [The capacitor shall be stored at the lowest(+ 3 'C) temperature for Capacitance change :
temperature  [1000+24/0 hours , during which time no voltage shall be applied . within + 10% of the initial value .
X ;B ™ & |And then the capacitor shall be subjected to standard atmosph- BETH  ¥E £10% LA .
eric conditions for 16 hours or more , after which measurements
shall be made . Tan d:
less than specified value .
BARERKAFRE (£ 3 °C) FEYHITF1000+24/0 /HEF , HiEFR (kA KRTFHREE .
TEMEE -
ZE, T ERSEFEE 16 METRLE , RBRFHITE - Leakage current :
less than specified value .
MRER IR THER -
Appearance : no abnormal .
s W ERE
4.6 | Pressure relief [AC test 3R (L ZERiERATF =08/75)

i 3

Applied voltage : AC voltage not exceeding 0.7 times of the rated
direct voltage or 250 V AC whichever is the lower .

eom B EABEERBE 0.7 FHRRBERET
ZMEAE 250 V ERBE
Frequency $5i% : 50 Hz or 60 Hz .

Series resitor . refer to the table below .

K PH SHTE .
Capacitance (C) Series resistor
=& =2 % B M 3
C = 1yF 1000 Q
1uF < C = 10pF 100 Q
10puF < C = 100uF 10Q
100pF < C = 1000uF 10
1000pF < C = 10000uF 0.1Q
10000pF < C *

* Resistance is equivalent to a half impedance by test frequency .

BE TG RERN—FEE .

AC test circuit 3ZRitE0 B 8%

S 0\5—/\/\,—1
Zji Cx-

or ‘

AC power ZZREIR
S : Swich FFx

: AC current meter
BRI

R : protection resistor 4R FE

AC voltage meter

32 m R E It

Cx : testing capacitor {ftiXF & 2%




No.

ITEM I B

TEST METHOD iRt /5 3%

SPECIFICATION #1&

4.6

Pressure relief

7R

DC test :
Send the following electricitios while applying the
inverse voltage .

where case size (D):

D=224mm: 1 Ad.c. max
D > 22.4 mm :10 A d.c. max

Note : 1. This requirement applies to capacitors with a
diameter of 8 mm or more .

2. When the pressure relief divice does not open
even 30 minutes after commencement of test ,

the test may be ended .

DC test circuit

io\o_(@—l
+ [+
DC power ﬁZCx
| |
S : Swich

: DC current meter

Cx testing capacitor

The pressure relief divice shall open

in such a way as to avoid any dange

of fire or explosion of capacitor ele-
ments ( terminal and metal foil etc )

or cover .
5. 4pIMarking
ERIEERABTNT
Fs M B R AR Ex
<) R 3
(2) SR EE (rmoskoO
LS
(3) HEIT/EHRE 220uF450v
NEG @ HI05T
(4) AR EIRR 1 (hengx®
LS
2 220uF450v
T NEG © H105T
(5) SEE: EB+BH
(hengx®
6 Ls
220uF450v
(6) =R 55 M3 @ 00 &}
¢P) FEREEEHE




BEYETE

arawe | s g &R~ ) _ .
BT EH pap |1ECIHE\MEEIR | smmmees | TERT | e (R om)| smosErs
220 100 1000
PCABSIS 250 80 . 800 L305*W200" 30050 | L420"W320°
2240 10= H55 ! (SR3%) H300
B <40mm 300 60 600 FEIE
350 40 400
220 100 800
PCABSIS 250 80 N 640 L300"W 195 29055 | L420"W320°
2545 8= H65 ! (SR3%) H300
B >45mm 300 60 480 FEIE
350 40 320






