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Type Serie Features Capacitan¢  Rated Operatin |Load Life
Eayit) S Rt r Voltage g =R )
# AR | AUE TIEf | AR
A i =
CS | Standard size #5ifE i 0.1~15 4~100 -40~85 1,000
00
CK | Standard size, wide temperature range 7 0.1~10 4~50 -40~+10 | 2,000
V-Chip T bR E i 00 5
it Jr A4 CN | Non-polarized TGt i 0.1~10 | 6.3~50 | -40~+10 | 2,000
0 5
KP | Non-polarized ,wide temperature range | 0.1~47 6.3~50 -55~+10 | 2,000
Ry q e 5
LZ | Low impedance iKFHT A 1~220 6.3~35 | -55~+10 | 2,000
5
KZ | Extra lower impedance AR AFBH 37T 5 1~1000 | 6.3~50 | -40~+10 | 2,000
5
EL | Long life impedance %I K 75 i iy 0.1~10 6.3~50 -55~+10 | 3,000
00 5
WL | 5000 hours load life 5000 /N[ Z4y | 0.1~10 4~50 -40~+10 5,000
Al 00 5
HR | High reliability 5 A 5 i 10~330 10~50 | -40~+12 | 1,000
5
General | RA | For general purpose Standard size  #5 0.1 | 6.3~100 -40~85 2,000
85°C T iy ~22,00 | 160~450 | -25~85 2,000
3 it 0
RN | For general purpose Standard size| 0.1~47 6.3~63 -40~85 2,000
7mm A5t b 0
RT | For general purpose Standard size | 0.1~22 4~63 -40~85 2,000
Smm A5t b 0
General | RK | Standard size, wide temperature range % 1~3300 6.3°'100 -40~+10 | 2,000
105°C TR ARHE 0 5
W3 160~450 | -40~+10 | 2,000
5
RM | Height 7mm,wide temperature range 7mn 0.1~47 4~63 -40~+10 | 2,000
8 i b 7 0 5
RS | Height Smm,wide temperature range Smn 0.1~22 4~50 -40~+10 | 2,000
8 i b 7 0 5




Low LA | Standard size low leakage current I | 1~3300 1063 -40~85 | 2,000
Leakage FH, i
f&JWHS | LK | Standard size low leakage current wide | 0.1~33 10!50 -40~+10 | 2,000
i AR H 0 5
LM | Height 7mm low leakage current 7mm | 0.1~10 6.3~63 -40~85 2,000
G FE 0
LS | Height 5Smm low leakage current S5mm | 0.1~10 4~50 -40~85 2,000
G FL 0
NP | Non-polarized Standard size JEH A |0.47~100¢  6.3~250 -40~85 2,000
0
Non NK | Non-polarized wide temperature range (0.1~1000( 6.3~100 | -40~+10 | 2,000
Polarized B e T 5
TCHRNE i N | Non-polarized height 7mm  7mm JG#lz | 0.1~47 6.3~50 -40~85 2,000
M | PEdh
NS | Non-polarized height 5Smm  5mm JG#K | 0.1~47 6.3~50 -40~85 2,000
PE
NA | For crossover network non-polarized 37| 1~100 25~200 -40~85 2,000
Uit HEL I AR
NE | For high output non-polarized /& % | 1~33 50 -40~85 | 2,000
TR ML s
BP | For horiz[ntal defection bi-polarized XX | 2.2~22 25~50 -40~85 1,000
PR s
Lowesr&Loq | TM | For switching power supplies =#i{KfH | 470~68 | 6.3~25 | -55~+10 | 2,000
e AU BELITL PLh 00 5
TN | Extremely low impedancer eliabililt /& | 1~1500 6.3~63 -55~105 | 5,000
CIES(NEANT 0
Sna-in SM | Snap-in terminal stadard series 33~470 | 6.3~350 | -40~+10 | 2,000
Terminal FRET RIFRHE 00 5
T i 400~450 | -25~105
A SK | Snap-in terminal temperature range 47~470 10~400 -40~+10 | 2,000
M fr T AT 00 5
450 -25~105
Special Type | RF | For photo fiash [N 54T HLE% & F i 60~180 330 -20~+55 | 1,000
S REtEE)
SERIES
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DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

NS 6. 3V 10V 16V 25V 35V 50V 63V
N SIZE |R.C. |SIZE |R.C. | SIZE |R.C. | SIZE |R.C. | SIZE |R.C. | SIZE | R.C. | SIZE | R.C.
0.47 5%11 | 8 5%11 | 8
1.0 5%11 | 13 | 511 | 13
2.2 5%11 |20 | 5%11 | 20




3.3 5%11 | 25 o%11 | 28

4.7 5%11 | 25 5%11 | 28
10 5%11 | 38 5%7 | 41 5%7 | 46 5%11 | 50
22 5%11 | 54 5%11 | 57 5%11 | 61 5%11 | 68 6. 31| 82
33 5%11 | 60 5%11 | 64 5%11 | 69 5%11 | 75 6. 3*1 90 8x11 | 100
47 5%11 | 71 5%11 | 80 5%11 | 106 | 6. 3%1| 110 | 6.3%1] 125 | 8«12 | 135

100 5%11 | 95 o*11 | 100 | 6.3%7 120 | 6.3*1 145 | 8*12 | 140 | 8*%12 | 180 | 8*14 | 215
220 6. 3%7 150 | 6.3%7 170 | 6.3%7 195 | 812 | 225 | 814 | 250 | 10*17 345 | 10*20 390
330 6. 3%1] 190 | 812 | 235 | 812 | 265 | 816 | 330 | 10*17 395 | 10%20 460 | 12*21] 500
470 8%12 | 245 | 812 | 275 | 812 | 370 | 814 | 400 | 10*17 520 | 13*21] 600 | 13*25 700
1000 | 814 | 314 | 10%16 430 | 10*17 512 | 10%27) 550 | 13*%21} 590 | 13*25 740 | 16%26/ 870
2200 | 10%20 730 | 10%25 780 | 13*25 1000 | 16*25 1100 | 16%35 1610 | 18%4( 1760 | 25%40 1940
3300 | 10%25 845 | 13%21] 1030 | 13%25 1200 | 16%31] 1320 | 16%35 1610 | 18%40 1760 | 25%40 1940
4700 | 13%25 1240 | 13%30, 1400 | 16%31] 1510 | 18*31| 1580 | 18%40 1820 | 22%4(0 1925 | 25%45 2146
6800 | 16%25 1370 | 16%31] 1610 | 16%35 1620 | 18%40 1730 | 22%40 2016 | 25%40 2172 | 30%40 2368

(i
=

00V 160V 200V 250V 350V 400V 450V
g SIZE |R.C. |SIZE |R.C. |SIZE |R.C. | SIZE |R.C. |SIZE |R.C. |SIZE |R.C. | SIZE | R.C.
0.47 | 5%11 | 10 511 | 12 | 5%11 | 12 | 6.3%1] 12 | 811 |12 | 811 |12 |8x12| 12
1.0 | 5%11] 15 5%11 | 16 | 5%11 |16 [ 6.3%1] 16 | 811 |16 | 811 |16 |8%12] 16
2.2 | 511 23 6.3%1 23 | 6.3%1| 23 | 6.3%1] 23 | 811 |23 | 8x12 |24 | 814 |24
3.3 | 5%11 | 30 811 |34 | 811 |34 |8%14 |34 | 10%13 24 | 10%14[ 24 | 10%14 42
4.7 | 5%11 |37 6.3%1 40 | 811 |40 | 8%12 |40 | 814 |42 | 10%12 42 | 10%17 50
10 6. 3%1| 56 8%11 [ 60 | 10%13 60 | 10%16 70 | 10%20) 70 | 10%20[ 76 | 10%21 75
29 8%11 | 94 8%14 [ 96 | 10%12 105 | 10%14] 130 | 12%21) 134 | 13%25 136 [16%25 | 130
33 10%13 120 | 10%200 140 | 13%21] 140 | 13%25 150 | 16%25 150 | 16%25 150 | 16%31 170
47 10%17) 150 | 13%21] 160 | 13%25 165 | 16%25 170 | 16%31| 180 | 16%35 210 | 18%35 190
100 | 13%21) 250 | 16%25 225 | 16%25 260 | 16%35 320 | 18%40| 335 | 18%40| 365
220 | 16%25 450 | 16%40 493 | 18%40| 520 | Case size Ripple curre
330 16%25 625 | 18%40 647 AL H %, LGB R A
470 | 16%31] 780
680 | 18%40 1060 | | |
Case size @ D*L (mm), RippleCURRENT [Ma rms] at

105°C 120Hz
NOTE: BA_EFri (¥ e it S Ar I S HOE S B AF M, AR IE SO TSEIE 0. An R A Y B AT B i), 15 2K
AR5 FA I,

PSR AR B w0 !

LEAD FREE TYPE REFLOW SOLDERING CONDITION
TR OB R E R K
® Recommended Conditions for Reflow Soldering J& &% 42 4} 7= i 18115 1 [0] I 15
F
(1) Preheat shall be made at 100°C~200°C and for maximum 180 seconds.
100°C~200°C (¥ TS Al ANTF RIS 180 b
(2)  Period that temperature at top of capacitor becomes more than 200 ‘C and
230°Cshall not exceed t and t1 seconds, respectively.



HLZY 28 TSR P 72 T 200°C A 230°C IS TR, 23 3 AN i ¢ 7 ¢ firfR e
E/‘Jﬁﬂ‘ I‘Ej o
(3) Temperature at top of capacitor shall not exceed T(C).
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® Temperature/Time profile (5 978 3 -5 ) it 4% I

‘|’ Peak temperature

I e
i e

tl sec Max

t sec Max

Preheat 180sec Max

TR0

Temperature at Capacitors top(C)

® Allowable Range of Peak Temperature /[R5 5 5115 BN nd

Size T(C) t(second) t1(second)
b4~ d 6.3 250 90 40
& 8X10.5L 240 90 30
$d10X10.5L 235 60 30
® Recommended Land Size SRR
(m
m)
4 Size X Y a
> b4 1.6 2.6 1.0
b5 1.6 3.0 1.4
s $6.3 1.6 3.5 2.1
1 b8X10.5L | 2.5 3.5 3.0
> d10X10.5L 2.5 4.0 4.0
L. X

ALUMINUM ELECTROLYTIC CAPACITORS’ LIFE
KT BASHTa

The 1life of non-solid aluminum electrolytic capacitors is mainly
dependent on environmental conditions (e.g. ambient temperature,
humidity etc.) and electrical factors(e.g. operating voltage, ripple
current etc.).Generally, the wear—out mechanism of non—solid aluminum
electrolytic capacitors is based on evaporation of electrolyte through
the rubber seal. Consequently, the factor of temperature (ambient



temperature and internal heating due to ripple current) is the most
critical to electrolytic capacitor life. The effect of voltage on
capacitor life is negligible, especially for low voltage electrolytic
capacitors. The lifetime of non—solid aluminum electrolytic capacitors
can be expressed as following equations:
A A L e P 2 2 1 7 i 2 AR T A2 2% A (AR B2 I B2, 1 B 45 A
B IR O (U TAE L%, S0 FALAE) o 38 T 5, AR B 44085 R P 25 28 1) 2R A L3
BN R PR VBRI i R IR T S B o DRI, T RE IR 2R (PRI S e T80
P YR T 57 | A6 PR DA F40) o P P 25 8 7 i A B ORI o A S, FL R R FLS 28 75 A 1R 52
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L=L, K, K
Where X H
L. expected life at operating temperature T, (h)
7E TAEWLEE T.°CF A7 4 (h)
L, specified life at maximum operating temperature T,

(h)

FEBCR TARIRE T,°C R B ORAIE S A (h)

K. ambient temperature acceleration term
PR R 5 PR 1
K., ripple current acceleration term

A LN AL

K= Lo . A(To—Tc)/m
Where IXH.
To maximum rated operating temperature(‘C)
RRBUE TAEIREE(C)
T. actual ambient temperature(‘C)
SRR R EE(C)
A acceleration coefficient (For the range 35 C  to the
maximum operating temperature, A~2)

I 2O T M 35°C B e LARIR S TG, A~2)

Kr:2(—AT/5)
Where 1XH

AT an increase in core temperature by internal heating due

to ripple current (C)
FH T~ 20 FL 5| R I A Bt A 28 IR T (C)
(A\T=core temperature—ambient temperature
O PR )

AT can be estimated as follows AT A HPLU N AR

AT=(@{*+R) (B +9)
Where iXH
i ripple current (A rms)
AL R A A PRS0 FLIAL(A rms)
R equivalent series resistance of the capacitor( Q)

HL A 5 P S50 R P FEL( Q)



B heat radiation coefficient (W/C * cm’)
BT IR R B (W/C » em)
S surface area of the capacitor (cm’)

HLA &3 R T AR (em”)

The expected life of the capacitor at lower temperature neglect of ripple current effect
is shown in the following figure.
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Quick Reference Guide of the Expected Life TiiiHFayiESEE
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Example: Where a 2000hrs/105°C  guaranteed product is used continuously at 60°C, it
can be expected to have a life of 5 years.

Bl X 105°C 2000 /SR L URAE 60 CIA ST ESLAE A, e 1 T
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