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@ APPLICATION NOTICE
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When you use aluminum electrolytic capacitors, remember the following.
1. Polarity
* Aluminum electrolytic capacitors are polarized.
*Reverse voltage causes short circuit breakage of the capacitor or leakage of electrolyte. Where
the polarity in a circuit sometimes reversed or unknown, a bi-polar capacitor should be used.

2. Overvoltage
* Do not apply overvoltage continuously.
* When overvoltage is applied to the capacitor, leakage current increase drastically.
* Applied working voltage to capacitors should not exceed the rated working voltage of capacitor.

3. Operating temperature and life:
* Use the capacitors according to the specified operation temperature range.
e Life time of the capacitor depends on the temperature.
* If used the capacitor outside the maximum rated temperature will considerable shorten the life or
cause the capacitor to vent. Usage of capacitor at room temperature will ensure longer life.

4. Ripple current
* Do not apply a ripple current exceeding the rated maximum ripple current.
* Applying too higher ripple current to the capacitor causes great heat generation, invites
deterioration of properties of cases breakage.

5. Charge and discharging
* Frequent and quick charge/discharge generates heat inside the capacitor, causing increase of
leakage current, decrease of capacitance, or breakage occasionally.

6. Explosion-proof vent
* During use the capacitor, the explosion-proof vent should keep at least 3mm space from other
components or organization. If such space is not provided, the vent will not operate normally.

7. Soldering
* Be careful of temperature and time when soldering. Dip of flow soldering of the capacitors
should be limited at less than 260°C and 10 seconds.
* When soldering temperature is too high and the soldering time is too long, it will cause the
capacitor,s characteristics and the sleeve may shrink or break.



8. Cleaning of boards after soldering
« If the PCB is cleaned in halogenated organic solvent, the solvent may penetrate into the inside of
capacitor, and may cause corrosion.

9. Mechanical stress on the lead wire and the terminal
* Do not apply excessive force to the lead wire and the terminal.
* Do not move the capacitor after soldering to the PC board, not carry the PC board by picking up
the capacitor.

10. Sleeve materials
* The standard sleeve materials is polyvinyl-chloride (PVC). If it is dipped in xylene, toluene and
then put under high temperature, the sleeve may crack. This sleeve will lost insulating function.

11. Storage
* When the capacitor is stored for a long time without applying voltage, leakage current tends to
increase.
* This returns to normal by applying the rated voltage to the capacitor before use.
* It is recommended to apply D.C. working voltage to the capacitor for 30 minutes through 1K€
of protective series resistor, if it is stored for more than 12 months.
* The capacitor should be stored at 5°C~35°C and less than 75% in relative humidity indoor.



List of the products
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. Temperature | Load Life | Rated Voltgae | Capacitance

S T Feat P
eries ype catures Range Time(hours) | Type Range(V) | Range(uF) age

é GR | Radial | 85°C General Standard -40 to+85C 2000 6.3~63 220~15000 | 7
|
s | GR . g N
% |(HR) Radial | 105C General Standard -40 to+105C 2000 10~100 0.1~1000 9
&~
= . o -40 to+105°C 6.3~100 100~10000
5 HR | Radial | 105 C General Standard 25 to4+105C 2000 160~450 1~470 11
=
% LL | Radial | 105°C Low Leakage Current -40 to+105°C 1000 10~63 0.1~1000 | 14

MR | Radial | 105°C 7mm Height -40 to+105C 1000 4~50 0.1~470 16
D
=3
>~
i SM | Radial | 105°C 5mm Height -40 to+105C 1000 4~50 0.1~470 18
S
=
~§ SS | Radial | 105°C 5Smm Height -40 to+105°C 1000 4~50 0.1~22 18
=

SL | Radial | 105°C 7mm Height with Low Leakage Current |-40 to+105C 1000 6.3~50 0.1~100 20

&
& | NP | Radial | 85°C Non-Polarized -40 to+85C 2000 10~100 0.47~1000 | 22
3
S
S
<
E
é SN | Radial | 105°C 7mm Height with Non-Polarized -40 to+105C 1000 6.3~50 0.1~100 24
4
Q)
=
i XR | Radial | 105°C Low Impedance -40 to+105°C 2000 6.3~50 47~4700 | 26
=
£
2
g,; XL | Radial | 105°C Low Impedance, High Ripple Current | -40 to+105°C | 2000~3000 6.3~50 100~4700 | 28
2
D
(=<3
&
—= | GA | Axial 85°C Standard Axial Series -40 t0+85C 1000 10~100 1~4700 30
5
- o
& . g -40 to+85C 10~100 1000~47000
= LP | Radial | 85 C Snap-In Type 25 t0+85C 2000 160~450 472200 32
)
2 . g -40 to+105°C 10~100 470~47000
E HP | Radial | 105 C Snap-In Type 25 t04+105C 2000 160~450 472200 35




Part Number System

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Series Capacitance Tolerance Rated Voltage Sleeve Case Size Lead Forming
& package
0.1=0.1UF M=%20% 63=63V W=PVC 5¢*11=0511
0.47 = 0.47UF K=%10% 10=10V E =PET  8e¢*11=0811
1 =1UF 16 =16V 130%26 = 1326
22 =22UF 25=25V 250%26 = 2526
100 = 100UF 50 =50V
v
T=T/A 2.5 — PITCH 2.5mm
C=CUT 6 — LENGTH 6mm
H =FORMED 5 — PITCH Smm
HC =FORMED & CUT H5C3 — PITCH 5mm

LENGTH 3mm



Cutting and Forming
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RADIAL TYPE electrolytic capacitors with lead wires being cut short on formed in specified
configurations are designed for use in printed circuits. These special leads contribute to
reduction of the time for insertion and soldering. These capacitors are available on application

dependent on your enquiry.

DIMENSION(MM)
CODE| METHOD SHAPE
D F
4 1.5
5 2
6 25
e~ L+lmax - 620,05
T g 0=
. LEAD CUT 8 3.5 @1?+0.§ L Tt Fx0s
max ———
ONLY 10 5 L T
3 5 —|C£0.5]
16 75
18 75
« L+lmax — 9+0.
4 > = L+1 | & do£0.05
1 T — s
FORMING 5 5 9D+0.5 F+8 5
H (max) 1
ONLY 6 5 :
2.5Max. —»‘ ‘«— ‘
8 3 - C+0.5 —
4 5 l— L+lmax o] g do=0.05
L) T
FORMING 5 5 #D+0.5 F+g 5
HC (max) _l'
AND CUT 6 5 + —
2.5Max. —»‘ — ‘
8 5 —| Cx0.5|«




@ Aluminum Electrolytic Capacitors
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LAY, RADIAL AMMO PACK

ah
A _Ahi E‘g . P : e
A
) F
v | -
CExrwim JL
LA NP PN = DL
AL - H 7
1 | ¢ N
Fdhesive kpe/ /4 g Rl =l e —*| |‘-“
Basa Do
DIMENSIONS
Case size (mm)
ITEM Symbol 4x5 5x5 6x5 8x5
x7 527 16327 | 8x7 5x11 |6.3x11| 8x11 | 10x17 | 10x21 Tolerance
B AR AR
Lead wire diameter d 0.45 0.5 0.6 £0.05
AR 6.0
Body height A s 12.5 185 | 225 Max
AR
Pitch of body P 12.7 +1.0
FTFLRIRR
Feed hole pitch Po 12.7 %03
T FLEL S 7 Rt e Pi 3.85 05
Hole center to lead distance 5.1 [ 46 ] 3.85 -
FTFLEL A B e
Feed hole center to body center distance P2 6.35 +1.0
S ] F 5.0 +0.6
Lead to lead distance 1.5 [ 20 [ 25 [ 35 [ 20 [ 25 | 35 ] 5.0 -0.2
[ELiT
Base tape width W 18.0 £0.5
HEREAE T
Adhesive tape width Wo 12.5 Min
fTALE Rk 22 +0.75
Hole position Wi 9.0 -0.50
RS R 22 Wa 30 Max
Hole down tape position i
AR T hRAIE
Height of body from tape center H 17.5 18.5 20.0 18.5 *0.75
B ¥R BT v
Lead wire clinch height Ho 16.0 *0.5
B ERRACE
Component height Hi 21.5 325 Max
FTFLALE
Feed hole diameter Do 4.0 £03
SR s R . 10 Max
Lead wire protrusion
AN RS ER YT B
Length of snipped lead L 11.0 Max
BAREDRG AT
Total tape thickness t 0.7 *03
ABERT R AR A Ah 0 20
Body alignment -
A AR G 2 Ahl 0 t10
Body alignment
SRR BT A A 17° +5°
Lead wire clinch angle =
PACKAGE DIMENSION AND NUMBER  UNIT:mm
L) - SYMBOL 49 | 5S¢ | 6.3¢ | 8¢ | 100
I et — L > | 336
= w » | 53
S
v H > | 240
pcs/Box 2500|2000 | 1500 | 1000 | 650




@ Aluminum Electrolytic Capacitors  GR series
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Features
* 85°C, Standard series for general purpose
* RoHS Compliance

Specification

Items Performance
Capacitance Tolerance *20% (at 120Hz, 20°C)
Rated Voltage Range 6.3 to 63 VDC
Capacitance Range 220 to 15000 «F
Operating Temperature Range -40 to + 85C

1=0.01 CV or 3 (1 A), whichever is greater.

Leakage Current (at 20°C) After 2 minutes application of working voltage.

I=Leakage current (¢« A), C=Rated capacitance (£ F), V=Rated voltage (V)

Dissipation Fact Rated Voltage 6.3 10 16 25 35 50 63
issipation Factor

(Tan 6 at 120Hz, 20°C) Tan 6 (max) 0.24 0.20 0.17 0.15 0.12 0.10 0.10
For capacitance > 1000 ¢ F, add 0.02 per 1000 « F increase.

Impedance ratio max.

Low Temperature Rated Voltage 6.3 10 16 25 35 50 63
Characteristics (at 120Hz) Z-25°C/Z+20°C 4 3 2 2 2 2 2
Z-40°C/Z+20°C 10 8 6 4 3 3 3

After 2000 hours application of W.V. at 85°C,

the capacitor shall meet the following limits.

Load Life Capacitance change : = +25% of initial value

Dissipation factor : =200% of initial specified value

Leakage Current : =Initial specified value
Shelf Lif After storage for 1000 hours at 85°C, with no voltage applied and being stabilized at

e e + 20°C, Capacitor shall meet the limit specified in load life.
Freq.(Hz)
60 (50) 120 500 1K 10K up

Ripple Current & Cap.(u¢F)
Frequency Multiplier 220 to 1000 0.80 1.00 115 1.25 1.30

1000 up above 0.80 1.00 1.10 1.15 1.20
Ripple Current & Temperature(C) 70 85
Temperature Multiplier Multiplier 1.40 1.00




DIAGRAM OF DIMENSIONS
Sleeve
/ e Al Case #¢d=0.05
opvos_ | ; @
(max) | - T
_ = u o

LL+1 max <

DIMENSION & PERMISSIBLE RIPPLE CURRENT

—>

15min <=5«

- F=0.5
T T

@ Aluminum Electrolytic Capacitors  GR series

LEAD SPACING AND DIAMTER  unit: mm

D 10 13 16 18 22 25 30

F 5.0 7.5 10.0 | 12.5 | 15.0

d 0.6 0.8 1.0 | 1.0
Dimension :¢Dx L (mm)

Ripple Current : mA/rms at 120Hz,85C

VvDC 6.3V 10V 16V 25V 35V 50V 63V

uF ¢DxL | mA |¢DxL| mA |¢6DxL | mA [8DxL| mA |¢DxL | mA |(6DxL | mA |¢DxL | mA
220 10x16 | 468 | 10x20 | 565
330 10x20 | 652 | 13x21 | 762
470 10x16 | 681 igig(l) S}é 13x26 | 1011
1000 10x17 | 853 1828 1804278 13x21 | 1237 | 13x26 | 1468 iggg iggg
2200 igi;g i(l)gé ig:?l) 122? 13x21 | 1535 | 16x26 | 1780 | 16x32 | 2290 | 18x36 | 2425
3300 13x21 | 1510 | 13x26 | 1840 | 16x26 | 1840 | 16x32 | 2325 | 18x36 | 2690 | 22x40 | 3020
4700 13x26 | 1950 | 16x26 | 2290 | 16x32 | 2580 | 18x36 | 2780 | 22x36 | 3050

6800 | 16x26 | 2250 | 16x26 | 2435 | 16x32 | 2085 | 18x36 | 2905 | 18x36 | 3175 | 25x42 | 3240

10000 | 16x32 | 2385 | 16x32 | 2385 | 18x36 | 2790 | 22x36 | 3030 | 25x42 | 3400 | 30x46 | 3690

15000 | 18x36 | 2868 | 18x36 | 3010 | 22x36 | 3315 | 25x42 | 3350




@ Aluminum Electrolytic Capacitors GR(HR) series
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Features
+ 105°C, Standard series for general purpose

* RoHS Compliant k

Specification

Items Performance
Capacitance Tolerance +20% (at 120Hz, 20°C)
Rated Voltage Range 10 to 100 VDC
Capacitance Range 0.1 to 1000« F
Operating Temperature Range -40 to + 105°C

1=0.01 CVor 3 (u« A), whichever is greater.

Leakage Current (at 20°C) After 2 minutes application of working voltage.

I=Leakage current (¢« A), C=Rated capacitance (£ F), V=Rated voltage (V)

Rated Voltage 10 16 25 35 50 63 100
Tan 6 (max) 0.20 0.17 0.15 0.12 0.10 0.10 0.10
For capacitance > 1000 ¢ F, add 0.02 per 1000 « F increase.

Dissipation Factor
(Tan 6 at 120Hz, 20C)

Impedance ratio max.

Low Temperature Rated Voltage 10 16 25 35 50 63 100
Characteristics (at 120Hz) Z-25°C/Z+20°C 3 2 2 2 2 2 2
Z-40°C/Z+20°C 8 6 4 3 3 3 3

After 2000 hours application of W.V. at 105C,

the capacitor shall meet the following limits.

Load Life Capacitance change : = +25% of initial value
Dissipation factor : =200% of initial specified value
Leakage Current : =Initial specified value

After storage for 1000 hours at 105°C, with no voltage applied and being stabilized at

Shelf Life . ) o o )
+ 20°C, Capacitor shall meet the limit specified in load life.
Freq.(Hz)
60 (50) 120 500 1K 10K up

Ripple Current & Cap.(#F)
Frequency Multiplier Under 100 0.80 1.00 1.20 1.30 1.48

100 to 1000 0.80 1.00 1.10 1.25 1.35
Ripple Current & Temperature(C) 85 105
Temperature Multiplier Multiplier 1.40 1.00
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DIAGRAM OF DIMENSIONS LEAD SPACING AND DIAMTER  unit: mm

Sleeve

/7 D 5 6.3 8
Al. Case
v 0d£0.05 F 2.0 25 3.5

) - T =" SR |
#D+0.5 I 1 @ /- N

max - HIE - F+0.5 .
(max) =~ o ‘% %: : d 0.5

LL+1 max <> 15min <>5<

Dimension :¢Dx L (mm)

DIMENSION & PERMISSIBLE RIPPLE CURRENT """ 0 o s

VvDC 10V 16V 25V 35V 50V 63V 100V

uF ¢DxL | mA |(¢DxL| mA |¢DxL | mA |(¢DxL | mA |¢DxL | mA |¢DxL | mA |¢DxL | mA

0.1-0.47 5x11.5 6 5x11.5 6 5x11.5 8
1 5x11.5 12 | 5x11.5 12 | 5x11.5 14
2.2 5x11.5 20 | 5x11.5 20 | 5x11.5 21
33 5x11.5 25 5x11.5 25 | 5x11.5 28
4.7 5x11.5 30 | 5x11.5 30 | 5x11.5 32
10 5x11.5 | 35 | 5x11.5 35 | 5x11.5 46 |5x11.5| 46 |5x11.5] 40 |[6.3x11 54
22 S5x11.5 | 55 5x11.5 59 | 5x11.5 59 6.3x11 78
33 5x11.5 66 |6.3x11 87 |6.3x11 87 ]6.3x11 96
47 5x11.5 96 |5x11.5| 100 |6.3x11| 120 |6.3x11 | 115 8x11 136

100 | 5x11.5 90 |5x11.5| 100 |6.3x11| 138 8x11 162 8x11 188 8x14 200

8x11 250

220 [6.3x11| 163 |6.3x11| 210 8x11 229 8x14 280

330 |6.3x11| 200 8x11 258 8x11 290 8x16 360

470 | 6.3x11 | 220 8x11 355 8x14 396

1000 | 8x14 516 8x16 520

~-10-
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Features
+ 105°C, Standard series for general purpose
* RoHS Compliance

Specification

Items Performance
Capacitance Tolerance +20% (at 120Hz, 20°C)
Rated Voltage Range 6.3 to 100 VDC 160 to 450 VDC
Capacitance Range 100 to 10000 « F 1to470uF
Operating Temperature Range -40 to + 105°C -25t0 105°C

1=0.01 CV or 3 (1 A), whichever is greater. | I=0.03 CV + 10 (« A), whichever is greater.

Leakage Current (at 20°C) After 2 minutes application of working voltage.

I=Leakage current (¢« A), C=Rated capacitance (£ F), V=Rated voltage (V)

Rated Voltage | 6.3 | 10 | 16 | 25 | 35 | 50 | 63 | 100|160 | 200 | 250 | 350 | 400 | 450
Tan 0 (max) 0.2410.20{0.17(0.15(0.12{0.10|/0.10{0.10{0.20]0.20{0.20{0.20|0.25]0.25
For capacitance > 1000 ¢ F, add 0.02 per 1000 « F increase.

Dissipation Factor
(Tan 6 at 120Hz, 20°C)

Impedance ratio max.
Low Temperature Rated Voltage | 6.3 | 10 | 16 | 25 | 35 | 50 | 63 | 100 | 160 | 200 | 250 | 350 | 400 | 450
Characteristics (at 120Hz) Z-25C/Z+20C | 4 | 3 |2 |2 |2 |2|2]2
Z-40C/Z+20C |10 | 8 | 6 | 4 | 3 |3 | 3| 3

After 2000 hours application of W.V. at +105C,

the capacitor shall meet the following limits.

Load Life Capacitance change : = £25% of initial value
Dissipation factor : =200% of initial specified value
Leakage Current : =Initial specified value

After storage for 1000 hours at 105°C, with no voltage applied and being stabilized at

Shelf Life . . .. e o .
+ 20°C, Capacitor shall meet the limit specified in load life.
Freq.(Hz)
60 120 500 1K 10K up
. Cap.(#F)
Ripple Current &
- Under 100 0.70 1.00 1.20 1.30 1.50
Frequency Multiplier
100 to 1000 0.75 1.00 1.10 1.15 1.30
1000 up above 0.80 1.00 1.05 1.10 1.15
Ripple Current & Temperature(C) 85 105
Temperature Multiplier Multiplier 1.25 1.00

—11=-



@ Aluminum Electrolytic Capacitors  HR series

DIAGRAM OF DIMENSIONS LEAD SPACING AND DIAMTER  uvnit: mm
/ﬂ D 8 10 | 13 16 | 18 | 22
_ VY Al oo ade005 F 3.5 5.0 75 10.0
opios {7 ! ®%ﬁ)s d 0.5 0.6 0.8
(max) . o F—T- . . .
L L+1max < 15min <f>5<
Dimension :¢Dx L (mm)

DIMENSION & PERMISSIBLE RIPPLE CURRENT

Ripple Current : mA/rms at 120Hz,105°C

VvDC 6.3V 10V 16V 25V 35V 50V 63V

uF ¢DxL | mA |6DxL | mA |8DxL | mA [¢6DxL| mA |¢DxL | mA |6DxL | mA |¢DxL | mA
100 8x14 192 |10x12.5| 210
220 10x12.5| 280 | 10x17 | 340 | 10x20 | 400
330 10x12.5| 320 | 10x20 | 400 | 13x26 | 480
470 10x12.5| 400 | 10x17 | 480 | 13x21 | 580 | 13x26 | 620
1000 | 8x12 380 |10x12.5| 460 182% 540 %gﬁg 288 13x21 | 760 | 16x26 | 890 | 16x32 | 985
2200 | 10x17 | 600 }82%8 ggg 13x21 | 890 ggé 1809800 16x26 | 1120 | 18x32 | 1380 | 22x36 | 1580
3300 | 13x21 | 850 | 13x21 | 900 | 13x26 | 1020 | 16x32 | 1280 | 16x36 | 1460 | 22x40 | 1650

4700 | 13x26 | 1150 | 13x26 | 1150 | 16x26 | 1400 | 16x32 | 1480 | 18x36 | 1670 | 22x40 | 1720

6800 | 16x26 | 1480 | 16x27 | 1480 | 16x32 | 1670 | 18x36 | 1850 | 22x36 | 2020

10000 | 16x27 | 1520 | 16x36 | 1680 | 18x36 | 1790 | 22x36 | 2060

12—
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DIAGRAM OF DIMENSIONS LEAD SPACING AND DIAMTER  uvnit: mm
Sleeve
/7 D| 5 63| 8 |10]13]16] 18] 22
Al Case d=+0.05
_ vy - F |20]25]35]| 50 75 100
opaas - — : ® (s d 05 0.6 0.8
|_ — = u @ “\_ = B : . i
L L+1max <t 15min <1>5<
DIMENSION & PERMISSIBLE RIPPLE CURRENT  oomemion oDk tmm
N N U N Ripple Current : mA/rms at 120Hz,105°C
vDC| 100V 160V 200V 250V 350V 400V 450V
uF ¢ DxL mA ¢ DxL mA ¢ DxLL mA ¢ DxL mA ¢ DxL mA ¢ DxLL mA ¢ DxL mA
1 sxils | 12 |esxit| 12 |esxii| 12 | sxi1 | 13 | sxi1 | 13 | sxi1 | 14
22 63x11| 20 | sx11 | 25 | sxi1 | 22 |iox125| 26 |iox12.5| 26 |1ox12.5| 28
33 6.3x11) 25 1 gy | 30 | sar | 30 |ox125| 32 |10x1s | 38 | 10x15 | 38
8x11 | 28
4.7 8x11 | 36 | 8xi1 | 42 |10x12.5| 44 |10x12.5| 46 |10x12.5| 48 |10x20 | 50
10 10x125| 67 |10x125| 75 |10x16 | 80 |10x20 | 88 | 10x17 | 98 |13x21| 89
22 | sxi1 | 80 |10xi6| 95 |10x20 | 105 |10x20 | 110 | 13x21 | 140 | 13x26 | 165 | 16x26 | 185
33 |8x125| 135 |10x20 | 150 | 10x20 | 160 |13x21 | 172 | 16x26 | 180 | 16x26 | 196 | 16x26 | 196
47 |10x125| 140 | 13x21 | 170 | 13x21 | 180 | 13x21 | 185 | 16x26 | 210 | 16x33 | 310 | 18x27 | 330
100 | 10x20 | 250 | 16x26 | 290 | 16x26 | 305 | 16x32 | 365 | 18x37 | 460 | 18x37 | 480 |22x38 | 580
18537 | 600
220 | 13x26 | 450 | 16336 | 520 | 000 | 200 | 2238 | 650
330 | 16x26 | 620 | 22x38 | 700 | 22x38 | 780 | 22x42 | 780
470 | 16x33 | 780 | 22x38 | 780 | 22x42 | 895
1000 | 18x41 | 1100

— 13-
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Features
*+ 105°C, Low Leakage Current
* RoHS Compliance

Specification
Items Performance
Capacitance Tolerance +20% (at 120Hz, 20°C)
Rated Voltage Range 10 to 63 VDC
Capacitance Range 0.1to 1000 «F
Operating Temperature Range -40 to + 105C
1=0.002 CVor 1 (1« A), whichever is greater.
Leakage Current (at 20°C) After 3 minutes application of working voltage.

I=Leakage current (¢« A), C=Rated capacitance (£ F), V=Rated voltage (V)

Dissipation Fact Rated Voltage 10 16 25 35 50 63
issipation Factor

(Tan 6 at 120Hz, 20°C) Tan 6 (max) 0.20 0.17 0.15 0.12 0.10 0.10
For capacitance > 1000 ¢ F, add 0.02 per 1000 « F increase.

Impedance ratio max.

Low Temperature Rated Voltage 10 16 25 35 50 63
Characteristics (at 120Hz) Z-25°C/Z+20°C 3 2 2 2 2 2
Z-40°C/Z+20°C 8 6 4 3 3 3

After 1000 hours application of W.V. at 105C,

the capacitor shall meet the following limits.

Load Life Capacitance change : = +25% of initial value
Dissipation factor : =200% of initial specified value
Leakage Current : =Initial specified value

After storage for 500 hours at 105°C, with no voltage applied and being stabilized at

Shelf Life . . . e .
+ 20°C, Capacitor shall meet the limit specified in load life.
Freq.(Hz)
60 (50) 120 500 1K 10K up
. Cap.(#F)
Ripple Current &
. Under 100 0.75 1.00 1.35 1.50 2.00
Frequency Multiplier
100 to 1000 0.83 1.00 1.23 1.32 1.50
1000 up above 0.90 1.00 1.12 1.10 1.15
Ripple Current & Temperature(C) 85 105
Temperature Multiplier Multiplier 1.40 1.00

— 14—
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DIAGRAM OF DIMENSIONS LEAD SPACING AND DIAMTER  unit: mm

Sleeve

/7 D 5 6.3 8 10 13
Al. Case d=+0.05
v 0 +¢ F 2.0 2.5 3.5 5.0

Q)]()n::—a()]()s |_ __ _E\i F; 4 @ ',"— A F_jo 5 d : 0 5 06
1 |_ = @ ‘\‘_ = _T ’ i )

LL+1 max <> 15min <>5<

Dimension :¢Dx L (mm)
DIMENSION & PERMISSIBLE RIPPLE CURRENT """ 00 ) s
VDC 10V 16V 25V 35v 50V 63V
uF ¢ DxL mA ¢ DxL mA ¢ DxL mA ¢ DxL mA ¢ DxL mA ¢ DxL mA
0.1-0.47 5x11.5 6 5x11.5 6
1 5x11.5 12 5x11.5 12
2.2 5x11.5 20 5x11.5 20
33 5x11.5 25 5x11.5 25
4.7 5x11.5 30 5x11.5 30
10 5x11.5 35 5x11.5 46 5x11.5 46 6.3x11 54
22 5x11.5 55 5x11.5 59 5x11.5 59 6.3x11 78
33 5x11.5 60 5x11.5 66 6.3x11 87 6.3x11 87 8x11 96
47 5x11.5 65 5x11.5 90 6.3x11 105 6.3x11 115 6.3x11 115 8x11 136
100 5x11.5 95 6.3x11 115 6.3x11 138 8x11 162 8x11 188 10x16 236
220 6.3x11 165 8x11 220 10x12.5 240 10x12.5 290 10x20 340 13x21 410
330 8x11 235 8x11 250 10x12.5 315 10x16 380 10x20 440 13x21 440
470 8x11 285 | 10x12.5| 360 10x16 430 13x21 520 13x26 630
1000 10x16 540 10x20 630 13x21 720 13x25 890
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@ Aluminum Electrolytic Capacitors MR series

Ow srone

Features
* 105°C with 7mm height

* RoHS Compliance '__

Specification
Items Performance
Capacitance Tolerance +20% (at 120Hz, 20°C)
Rated Voltage Range 4 to 50 VDC
Capacitance Range 0.1to 470 «F
Operating Temperature Range -40 to + 105C
1=0.01 CVor 3 (u« A), whichever is greater.
Leakage Current (at 20°C) After 2 minutes application of working voltage.
I=Leakage current (£ A), C=Rated capacitance («F), V=Rated voltage (V)
Dissipation Factor Rated Voltage 4 6.3 10 16 25 35 50
(Tan & at 120Hz, 20°C) Tan 0 (max) 0.35 0.24 0.20 0.17 0.15 0.12 0.10
Impedance ratio max.
Low Temperature Rated Voltage 4 6.3 10 16 25 35 50
Characteristics (at 120Hz) Z-25°C/Z+20°C 7 4 3 2 2 2 2
Z-40°C/Z+20C 15 10 8 6 4 3 3
After 1000 hours application of W.V. at 105C,
the capacitor shall meet the following limits.
Load Life Capacitance change : = +25% of initial value
Dissipation factor : =200% of initial specified value
Leakage Current : =Initial specified value
Shelf Life After storage for 500 hours at 105°C, with no voltage applied and being stabilized at
+ 20°C, Capacitor shall meet the limit specified in load life.
Freq.(Hz)
60 (50) 120 500 1K 10K up
Ripple Current & Cap.(u¢F)
Frequency Multiplier Under 47 0.70 1.00 1.20 1.30 1.45
100 to 470 0.80 1.00 1.10 1.15 1.20
Ripple Current & Temperature(C) 85 105
Temperature Multiplier Multiplier 1.40 1.00
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@ Aluminum Electrolytic Capacitors MR series

LEAD SPACING AND DIAMTER  unit: mm

D 4 5 6.3 8

F 1.5 2.0 25 35

d 0.45 0.5
Dimension :¢Dx L (mm)

Ripple Current : mA/rms at 120Hz,105°C

VDC 4v 6.3V 10V 16V 25V 35V 50V
nF 6DxL | mA |¢6DxL | mA |¢6DxL | mA |¢DxL | mA |[¢6DxL | mA |9DxL | mA |9DxL | mA
0.1 4x7 1
0.22 4x7 1
0.33 x7 | 2
0.47 x7 | 4
1 4x7 7
2.2 47 | 15
33 47 | 20
4.7 &7 | 22
10 ax7 | 25 | sx7 | 28 | sx7 | 32
22 30 | sx7 | 40 |63x7| 52 |63x7| 55
33 ax7 | 35 45 [ 63x7 | 50 |63x7| 50 | 89 | 65
47 4x7 | 40 50 | 63x7| 60 |63x7| 63 | 89 | 75
6.3x7 0
100 sx7 | 70 | 63x7 | 85 | 87 89 | 90
g9 | %0
220 63x7 | 88 |63 | o4 |G 1 100 | 8w | 130
330 63x7 | 90 | 87 | 110 115
470 | 87 | 120 | 8x7 | 120 | 8x9 | 140 140
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@ Aluminum Electrolytic Capacitors SMISS serics

Ow srone

Features
* 105°C with 5mm height
* RoHS Compliance

Specification
Items Performance
Capacitance Tolerance +20% (at 120Hz, 20°C)
Rated Voltage Range 4 to 50 VDC
Capacitance Range 0.1to 470 «F
Operating Temperature Range -40 to + 105C
1=0.01 CVor 3 (u« A), whichever is greater.
Leakage Current (at 20°C) After 2 minutes application of working voltage.
I=Leakage current (£ A), C=Rated capacitance («F), V=Rated voltage (V)
Dissipation Factor Rated Voltage 4 6.3 10 16 25 35 50
(Tan & at 120Hz, 20°C) Tan 0 (max) 0.35 0.24 0.20 0.17 0.15 0.12 0.10
Impedance ratio max.
Low Temperature Rated Voltage 4 6.3 10 16 25 35 50
Characteristics (at 120Hz) Z-25°C/Z+20°C 7 4 3 2 2 2 2
Z-40°C/Z+20C 15 10 8 6 4 3 3
After 1000 hours application of W.V. at 105C,
the capacitor shall meet the following limits.
Load Life Capacitance change : = +25% of initial value
Dissipation factor : =200% of initial specified value
Leakage Current : =Initial specified value
Shelf Life After storage for 500 hours at 105°C, with no voltage applied and being stabilized at
+ 20°C, Capacitor shall meet the limit specified in load life.
Freq.(Hz)
60 (50) 120 500 1K 10K up
Ripple Current & Cap.(u¢F)
Frequency Multiplier Under 47 0.75 1.00 1.20 1.30 1.45
100 to 470 0.80 1.00 1.10 1.15 1.20
Ripple Current & Temperature(C) 85 105
Temperature Multiplier Multiplier 1.40 1.00
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DIAGRAM OF DIMENSIONS
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@ Aluminum Electrolytic Capacitors SMISS serics

LEAD SPACING AND DIAMTER  unit: mm

D 3 4 5 6.3 8

F 1.0 1.5 2.0 25 35

d 0.4 0.45 0.5
Dimension :¢Dx L (mm)

Ripple Current : mA/rms at 120Hz,105°C

VvDC 4V 6.3V 10V 16V 25V 35V 50v
nF 6DxL | mA |¢6DxL | mA |¢6DxL | mA |¢DxL | mA |[¢6DxL | mA |9DxL | mA |9DxL | mA
0.1 ig 1
0.22 f’éé 2
0.33 X 2
0.47 X s
22 ol
33 4x5 8
4.7 3x5 8 4x5 12 4x5 12
10 3x5 12 4x5 18 5x5 20 6.3x5 25
22 3x5 15 4x5 20 5x5 30 6.3x5 42 6.3x5 42
33 4x5 20 5x5 35 6.3x5 42 8x5 50
47 4x5 28 5x5 36 5x5 34 6.3x5 48 8x5 52
100 5x5 34 6.3x5 60 6.3x5 65 8x5 68
220 6.3x5 80 8x5 83 8x5 83
330 8x5 80
470 8x5 83
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@ Aluminum Electrolytic Capacitors  SL series

Ow srone

Features
* 105°C, 7mm height with Low Leakage Current
* RoHS Compliance

Specification
Items Performance
Capacitance Tolerance +20% (at 120Hz, 20°C)
Rated Voltage Range 6.3 to 50 VDC
Capacitance Range 0.1to 100 «F
Operating Temperature Range -40 to + 105C
1=0.002 CVor 1 (1« A), whichever is greater.
Leakage Current (at 20°C) After 3 minutes application of working voltage.
I=Leakage current (£ A), C=Rated capacitance («F), V=Rated voltage (V)
Dissipation Factor Rated Voltage 6.3 10 16 25 35 50
(Tan ¢ at 120Hz, 20°C) Tan 6 (max) 0.24 0.20 0.17 0.15 0.12 0.10
Impedance ratio max.
Low Temperature Rated Voltage 6.3 10 16 25 35 50
Characteristics (at 120Hz) Z-25°C/Z+20°C 4 3 2 2 2 2
Z-40C/Z+20C 10 8 6 4 3 3
After 1000 hours application of W.V. at 105C,
the capacitor shall meet the following limits.
Load Life Capacitance change : = +25% of initial value
Dissipation factor : =200% of initial specified value
Leakage Current : =Initial specified value
Shelf Life After storage for 500 hours at 105°C, with no voltage applied and being stabilized at
+ 20°C, Capacitor shall meet the limit specified in load life.
Freq.(Hz)
60 (50) 120 500 1K 10K up
Ripple Current & Cap.(u¢F)
Frequency Multiplier Under 10 0.80 1.00 1.20 1.30 1.40
10 to 100 0.80 1.00 1.10 1.15 1.20
Ripple Current & Temperature(C) 85 105
Temperature Multiplier Multiplier 1.40 1.00
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@ Aluminum Electrolytic Capacitors  SL series

Ow srone

DIAGRAM OF DIMENSIONS LEAD SPACING AND DIAMTER  unit: mm

Sleeve

/7 D 4 5 6.3 8
Al. Case
v 0d£0.05 F 15 2.0 25 3.5

oD I ! S s F+l05 d . 0 ;15 0.5
_1«_ |_ - u @ "\‘ = —T . . .

LL+1 max <> 15min <>5<

Dimension :¢Dx L (mm)

DIMENSION & PERMISSIBLE RIPPLE CURRENT """ 0 o s

VDC 6.3V 10V 16V 25V 35v 50V
uF ¢ DxL mA ¢ DxL mA o DxL mA ¢ DxL mA ¢ DxL mA ¢ DxL mA
0.1 4x7 2
0.22 4x7 2
0.33 4x7 3
0.47 4x7 5
1 4x7 8
22 4x7 12
33 4x7 15
4.7 4x7 19
10 4x7 20 5x7 30 6.3x7 35
22 5x7 35 5x7 38 6.3x7 45 8x7 48
33 5x7 38 5x7 44 6.3x7 50 8x7 58
47 5x7 48 6.3x7 55 6.3x7 60
100 5x7 59 6.3x7 78 6.3x7 78
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@ Aluminum Electrolytic Capacitors NP serics

Ow srone

Features
+ 85°C, Standard non-polarized series

* RoHS Compliance

Specification

Items Performance
Capacitance Tolerance +20% (at 120Hz, 20°C)
Rated Voltage Range 10 to 100 VDC
Capacitance Range 0.47 to 1000 «F
Operating Temperature Range -40 to + 85C

1=0.03 CVor 4 (1 A), whichever is greater.

Leakage Current (at 20°C) After 3 minutes application of working voltage.

I=Leakage current (¢« A), C=Rated capacitance (£ F), V=Rated voltage (V)

Dissipation Factor Rated Voltage 10 16 25 35 50 63 100
(Tan 6 at 120Hz, 20°C) Tan 0 (max) 0.20 0.17 0.17 0.15 0.12 0.11 0.10
For capacitance > 1000 ¢ F, add 0.02 per 1000 « F increase.

Impedance ratio max.

Low Temperature Rated Voltage | 10 16 25 35 50 63 100
Characteristics (at 120Hz) Z-25°C/Z+20°C 3 2 2 2 2 2 2
Z-40°C/Z+20°C 8 6 4 3 3 3 3

After 2000 hours application of W.V. at 85°C,

the capacitor shall meet the following limits.

Load Life Capacitance change : = +25% of initial value
Dissipation factor : =200% of initial specified value
Leakage Current : =Initial specified value

After storage for 1000 hours at 85°C, with no voltage applied and being stabilized at

Shelf Life . . L o .
+ 20°C, Capacitor shall meet the limit specified in load life.
Freq.(Hz)
60 (50) 120 500 1K 10K up
. Cap.(#F)
Ripple Current &
- Under 100 0.70 1.00 1.20 1.30 1.50
Frequency Multiplier
100 to 1000 0.75 1.00 1.10 1.15 1.30
1000 up above 0.80 1.00 1.05 1.10 1.15
Ripple Current & Temperature(C) 70 85
Temperature Multiplier Multiplier 1.40 1.00
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@ Aluminum Electrolytic Capacitors NP serics

LEAD SPACING AND DIAMTER  unit: mm

D 5 6.3 8 10 13 16

F 2.0 25 35 5.0 7.5

d 0.5 0.6 0.8
Dimension :¢Dx L (mm)

Ripple Current : mA/rms at 120Hz,85C

VvDC 10V 16V 25V 35V 50V 63V 100V
uF ¢DxL | mA |[¢6DxL | mA |[¢DxL| mA |[6DxL| mA |[6DxL | mA |[6DxL | mA |éDxL | mA

0.47 5x11.5 7 5x11.5 7 5x11.5 8
1 5x11.5 9 5x11.5 9 5x11.5 10
2.2 5x11.5 15 5x11.5 15 6.3x11 17
33 5x11.5 18 5x11.5 18 6.3x11 22
4.7 5x11.5 22 | 5x11.5 22 6.3x11 26
10 5x11.5 29 | 5x11.5 30 6.3x11 42 6.3x11 45 8x11 45
22 5x11.5 42 6.3x11 46 6.3x11 52 | 6.3x11 63 8x11 70 10x16 98
33 5x11.5 52 6.3x11 58 8x11 70 8x11 77 10x16 82 10x20 | 148
47 | 5x11.5 62 |6.3x11 78 6.3x11 82 8x11 92 8x11 95 10x16 | 125 | 13x21 166
100 | 6.3x11 90 6.3x11 99 8x11 136 | 10x16 | 172 | 10x20 | 190 | 13x21 | 265 | 16x26 | 371
220 8x11 150 | 10x16 | 224 | 10x16 | 232 | 10x20 | 280 | 13x26 | 342

330 [10x12.5| 225 |10x12.5| 245 | 10x17 | 290 | 13x21 | 340 | 16x26 | 460

470 [10x12.5| 280 | 10x20 | 345 | 13x21 | 380 | 13x26 | 450 | 16x26 | 590

1000 | 10x20 | 400 | 13x26 | 471
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@ Aluminum Electrolytic Capacitors SN series

Ow srone

Features

+ 105°C, 7mm height with non-polarized series

* RoHS Compliance

Specification
Items Performance
Capacitance Tolerance +20% (at 120Hz, 20°C)
Rated Voltage Range 6.3 to 50 VDC
Capacitance Range 0.1to 100 «F
Operating Temperature Range -40 to + 105C
1=0.03 CV or 10 (u« A), whichever is greater.
Leakage Current (at 20°C) After 3 minutes application of working voltage.
I=Leakage current (£ A), C=Rated capacitance («F), V=Rated voltage (V)
Dissipation Factor Rated Voltage 6.3 10 16 25 35 50
(Tan ¢ at 120Hz, 20°C) Tan 6 (max) 0.24 0.20 0.17 0.15 0.12 0.10
Impedance ratio max.
Low Temperature Rated Voltage 6.3 10 16 25 35 50
Characteristics (at 120Hz) Z-25°C/Z+20°C 4 3 2 2 2 2
Z-40C/Z+20C 8 6 4 4 3 3
After 1000 hours application of W.V. at 105C,
the capacitor shall meet the following limits.
Load Life Capacitance change : = +25% of initial value
Dissipation factor : =200% of initial specified value
Leakage Current : =Initial specified value
Shelf Life After storage for 500 hours at 105°C, with no voltage applied and being stabilized at
+ 20°C, Capacitor shall meet the limit specified in load life.
Freq.(Hz)
60 (50) 120 500 1K 10K up
Ripple Current & Cap.(u¢F)
Frequency Multiplier Under 10 0.65 1.00 1.20 1.30 1.50
10 to 100 0.80 1.00 1.20 1.30 1.50
Ripple Current & Temperature(C) 85 105
Temperature Multiplier Multiplier 1.40 1.00
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@ Aluminum Electrolytic Capacitors SN series

DIAGRAM OF DIMENSIONS LEAD SPACING AND DIAMTER  uvnit: mm
Sleeve D 4 5 6.3
/L ALCse adx00s F 15 2.0 25

opros_|I A @ [ ;
(max) | - I : F+0.5 d 0.45
1 _ @ N B

LL+1 max <> 15min <>5<

Dimension :¢Dx L (mm)
Ripple Current : mA/rms at 120Hz,105°C

DIMENSION & PERMISSIBLE RIPPLE CURRENT

vDC 6.3V 10V 16V 25V 35V 50V
uF ¢ DxL mA ¢ DxL mA ¢ DxL mA ¢ DxL mA ¢ DxL mA ¢ DxL mA
0.1 4x7 1
0.22 4x7 1.5
0.33 4x7 2
0.47 4x7 3
1 4x7 7
2.2 5x7 12
33 5x7 14
4.7 4x7 14 5x7 18 6.3x7 22
10 4x7 20 5x7 24 6.3x7 30
22 4x7 25 5x7 30 6.3x7 50
33 5x7 35 6.3x7 48 6.3x7 50
47 5x7 40 6.3x7 50
100 6.3x7 50
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@ Aluminum Electrolytic Capacitors  XR series

Ow srone

Features

* Low Impedance

* Load Life of 2000 hours at 105°C
* RoHS Compliance

Specification

Items Performance
Capacitance Tolerance +20% (at 120Hz, 20°C)
Rated Voltage Range 6.3 to 50 VDC

Capacitance Range 47 to 4700 uF

Operating Temperature Range -40 to + 105C

1=0.01 CVor 3 (u« A), whichever is greater.
Leakage Current (at 20°C) After 2 minutes application of working voltage.

I=Leakage current (¢« A), C=Rated capacitance (£ F), V=Rated voltage (V)

Rated Voltage 6.3 10 16 25 35 50
Tan 6 (max) 0.22 0.19 0.16 0.14 0.12 0.10
For capacitance > 1000 ¢ F, add 0.02 per 1000 « F increase.

Dissipation Factor
(Tan 6 at 120Hz, 20C)

Impedance ratio max.

Low Temperature Rated Voltage 6.3 10 16 25 35 50
Characteristics (at 120Hz) Z-25°C/Z+20°C 4 3 2 2 2 2
Z-40°C/Z+20°C 8 6 4 4 3 3

After 2000 hours application of W.V. at +105C,

the capacitor shall meet the following limits.

Load Life Capacitance change = +25% of initial value
Dissipation factor =200% of initial specified value
Leakage Current =Initial specified value
Shelf Lif After storage for 1000 hours at 105°C, with no voltage applied and being stabilized at
e e + 20°C, Capacitor shall meet the limit specified in load life.
Freq.(Hz)
60 (50) 120 1K 10K 100K
Ripple Current & Cap.(u¢F)
Frequency Multiplier 47 to 330 0.60 0.70 0.85 0.95 1.00
470 to 1000 0.65 0.75 0.90 0.98 1.00
1200 up above 0.75 0.80 0.95 1.00 1.00
Ripple Current & Temperature(C) 85 105
Temperature Multiplier Multiplier 1.70 1.00
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@ Aluminum Electrolytic Capacitors  XR series

LEAD SPACING AND DIAMTER  unit: mm

D 8 10 13
F 3.5 5.0 5.0
d 0.5 0.6
Dimension :¢Dx L (mm)

Ripple Current : mA/rms at 100KHz,105°C
Max Impedance : (Q) at 100KHz,20°C

VvDC 6.3V 10V 16V
nF ¢ DxL Ripple Impedance ¢ DxL Ripple Impedance ¢ DxL Ripple Impedance
470 8x12 600 0.100
1000 ol P 0000 | 10x125 | 1000 0.080 10x20 1380 0.060
1200 S b 0-000 10x20 1200 0.045
8x20 800 0.070
1500 10x16 1000 0.060 10x20 1200 0.045 10x20 1800 0.045
10x20 1100 0.045
2200 10x20 1100 0.075 10x20 1450 0.060 1ok 121 0-0%
3300 10x25 1500 0.050 13x26 1800 0.043
4700 13x26 1790 0.050
vDC 25V 35v 50v
uF ¢ DxL Ripple |Impedance ¢ DxL Ripple |Impedance ¢ DxL Ripple |Impedance
47 8x11 275 0.400
100 8x12 400 0.180 8x14 420 0.140
220 8x14 700 0.085 10x12.5 700 0.090 10x20 850 0.110
330 8x14 800 0.075 10x16 1000 0.065 10x25 1100 0.060
470 10x16 1050 0.075 10x20 1250 0.060 13x21 1450 0.050
1000 igg? %ggg gggg 13x26 1820 0.035 16x26 2000 0.045
1500 13x26 1870 0.035
2200 13x26 2200 0.035
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@ Aluminum Electrolytic Capacitors XL series

‘oy, stone®

Features
* Low Impedance, High Ripple Current
* Load Life of 2000~3000 Hours at 105°C
* RoHS Compliance

Specification

Items Performance
Capacitance Tolerance +20% (at 120Hz, 20°C)
Rated Voltage Range 6.3 to 50 VDC

100 to 4700 «F
-40 to + 105°C
1=0.01 CVor 3 (u« A), whichever is greater.

Capacitance Range

Operating Temperature Range

Leakage Current (at 20°C) After 2 minutes application of working voltage.

I=Leakage current (¢« A), C=Rated capacitance (£ F), V=Rated voltage (V)

Rated Voltage 6.3 10 16 25 35 50
Tan 6 (max) 0.22 0.19 0.16 0.14 0.12 0.10
For capacitance > 1000 ¢ F, add 0.02 per 1000 « F increase.

Dissipation Factor
(Tan 6 at 120Hz, 20C)

Impedance ratio max.

Low Temperature Rated Voltage 6.3 10 16 25 35 50
Characteristics (at 120Hz) Z-25°C/Z+20°C 3 3 2 2 2 2
Z-40°C/Z+20°C 6 6 4 4 3 3

Application of W.V. at +105C, the capa01t0r shall meet the following limits.
Capacitance change = £25% of initial value
Dissipation factor =200% of initial specified value

Load Life Leakage Current = Initial specified value
Life Time 3000 hours for ¢D>10
! ! 2000 hours for 8D=8,10
Shelf Lif After storage for 1000 hours at 105°C, with no voltage applied and being stabilized at
e e + 20°C, Capacitor shall meet the limit specified in load life.
Freq.(Hz)
60 (50) 120 1K 10K 100K
. Cap.(#F)
Ripple Current &
. under 330 0.60 0.70 0.85 0.95 1.00
Frequency Multiplier
470 to 1000 0.65 0.75 0.90 0.98 1.00
1200 up above 0.75 0.80 0.95 1.00 1.00
Ripple Current & Temperature(C) 85 105
Temperature Multiplier Multiplier 1.70 1.00
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@ Aluminum Electrolytic Capacitors XL series

LEAD SPACING AND DIAMTER  unit: mm

D 8 10 13
F 3.5 5.0 5.0
d 0.5 0.6
Dimension :¢Dx L (mm)

Ripple Current : mA/rms at 100KHz,105°C
Max Impedance : (Q) at 100KHz,20°C

vDC 6.3V 10v 16V
nF ¢ DxL Ripple Impedance ¢ DxL Ripple Impedance ¢ DxL Ripple Impedance
330 8x12 610 0.085
470 10x12.5 900 0.060
1000 8x14 840 0.065 8x14 900 0.065 10x20 1650 0.040
1200 10x16 1180 0.060 10x20 1560 0.035 10x25 1920 0.035
1500 10x20 1400 0.050 10x20 1650 0.030 13x21 2100 0.030
o | o | na | m | me [ am e [ ea | mw | o
3300 13x21 2050 0.030 13x26 2500 0.030 13x26 2800 0.030
4700 13x26 2850 0.030
vDC 25V 35v 50V
uF ¢ DxL Ripple Impedance ¢ DxL Ripple Impedance ¢ DxL Ripple Impedance
100 8x12 400 0.120 8x14 500 0.090
220 8x14 600 0.085 10x12.5 900 0.065 10x20 1100 0.050
330 10x12.5 900 0.060 10x16 1250 0.050 10x25 1650 0.040
470 10x16 1250 0.050 10x20 1650 0.030 13x21 1900 0.035
1000 10x25 1910 0.030 13x26 2150 0.030
1500 13x26 2500 0.030
2200 13x26 2800 0.030
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@ Aluminum Electrolytic Capacitors  GA series

Ow srone

Features
* 85°C Standard Axial series for general purpose
* RoHS Compliance

Specification

Items Performance
Capacitance Tolerance +20% (at 120Hz, 20°C)
Rated Voltage Range 10 to 100 VDC
Capacitance Range 1to 4700 «F
Operating Temperature Range -40 to + 85C

1=0.01 CVor 3 (u« A), whichever is greater.

Leakage Current (at 20°C) After 2 minutes application of working voltage.

I=Leakage current (¢« A), C=Rated capacitance (£ F), V=Rated voltage (V)

Dissipation Factor Rated Voltage 10 16 25 35 50 63 100
(Tan 6 at 120Hz, 20°C) Tan 0 (max) 0.20 0.17 0.15 0.12 0.10 0.10 0.10
For capacitance > 1000 ¢ F, add 0.02 per 1000 « F increase.

Impedance ratio max.

Low Temperature Rated Voltage | 10 16 25 35 50 63 100
Characteristics (at 120Hz) Z-25°C/Z+20°C 3 2 2 2 2 2 2
Z-40°C/Z+20°C 8 6 4 3 3 3 3

After 1000 hours application of W.V. at 85°C,

the capacitor shall meet the following limits.

Load Life Capacitance change : = +25% of initial value
Dissipation factor : =200% of initial specified value
Leakage Current : =Initial specified value

After storage for 500 hours at 85°C, with no voltage applied and being stabilized at

Shelf Life . . - e .
+ 20°C, Capacitor shall meet the limit specified in load life.
Freq.(Hz)
60 (50) 120 500 1K 10K up
. Cap.(#F)
Ripple Current &
- Under 100 0.75 1.00 1.20 1.40 1.50
Frequency Multiplier
100 to 1000 0.75 1.00 1.10 1.20 1.30
1000 up above 0.80 1.00 1.05 1.12 1.15
Ripple Current & Temperature(C) 70 85
Temperature Multiplier Multiplier 1.40 1.00
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@ Aluminum Electrolytic Capacitors  GA series

LEAD SPACING AND DIAMTER  unit: mm

D 6.3-13 16 - 25
d 0.6 0.8
Dimension :¢Dx L (mm)

Ripple Current : mA/rms at 120Hz,85C

VDC 10V 16V 25V 35v 50V 63V 100V
nF 6DxL | mA |¢6DxL | mA |¢6DxL | mA |¢DxL | mA |[¢6DxL | mA |9DxL | mA |9DxL | mA
1 6x13 6 6x13 7 6x13 10
2.2 6x13 15 6x13 17 6x13 20
33 6x13 25 6x13 28 6x13 34
4.7 6x13 35 6x13 38 6x13 40
10 6x13 52 6x13 55 8x16 78
22 6x13 82 6x13 93 8x16 105
33 6x13 75 6x13 90 8x16 105 8x16 110 8x21 115
47 6x13 92 6x13 105 8x16 135 8x16 158 | 10x21 | 190
100 6x13 148 8x13 175 8x16 200 8x16 223 | 10x21 | 260 | 13x21 | 340
220 8x16 278 8x16 297 | 10x16 | 362 | 10x21 | 420 | 13x22 | 471 | 16x28 | 570
330 8x16 317 8x16 340 | 10x21 | 415 | 10x21 | 464 | 13x22 | 552 | 13x27 | 618
470 8x16 370 8x16 410 | 10x21 | 485 | 10x21 | 560 | 13x27 | 690 | 13x27 | 729
1000 | 10x21 | 590 | 10x21 | 680 | 13x22 | 740 | 13x27 | 839 | 16x32 | 974 | 16x36 | 1112
2200 | 13x22 | 910 | 13x22 | 980 | 16x28 | 1134 | 16x32 | 1152 | 18x36 | 1399 | 22x42 | 1544
3300 | 13x27 | 1050 | 16x28 | 1254 | 16x32 | 1411 | 18x36 | 1640 | 20x36 | 1810 | 22x42 | 1882
4700 | 16x28 | 1250 | 16x32 | 1451 | 18x36 | 1581 | 20x36 | 1918 | 22x41 | 2047 | 25x43 | 2530
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Features
* PCB Snap-In type 85°C
* Directly mountable on printed circuit board without holders.
* Terminal spacing fixed at 10mm for pc board plug in.

* RoHS Compliance

Specification
Items Performance
Capacitance Tolerance +20% (at 120Hz, 25°C)
Rated Voltage Range 10 to 100 VDC 160 to 450 VDC
Capacitance Range 1000 to 47000 «F 47 to 2200 ¢ F
Operating Temperature Range -40to + 85C -25to 85C
1=0.02 CV
Leakage Current (at 20C) After 5 minutes application of working voltage.
I=Leakage current (£ A), C=Rated capacitance («F), V=Rated voltage (V)
Dissipation Factor Rated Voltage 10 | 16 | 25 | 35 | 50 | 63 | 100 | 160 | 200 | 250 | 350 | 400 | 450
(Tan 6 at 120Hz, 20C) Tan 0 (max) 0.50/0.50|0.40{0.40|0.30|0.30(0.25]0.15{0.15 | 0.15|0.20 { 0.20 | 0.20
Impedance ratio shall not exceed the values given in the table below.
Low Temperature Rated Voltage | 10 | 16 | 25 | 35 | 50 | 63 | 100 | 160 | 200 | 250 | 350 | 400 | 450
Characteristics (at 120Hz) Z-25°C/Z+20C | 5 5 4 4 4 4 4 4 4 4 4 8 8
Z-40°C/Z+20°C | 15 |15 |15 |12 |12 | 12 | 12 | - - - - - -
After 2000 hours application of W.V. at 85°C,
the capacitor shall meet the following limits.
Load Life Capacitance change : = £25% of initial value
Dissipation factor : =200% of initial specified value
Leakage Current : =Initial specified value
Shelf Lif After storage for 1000 hours at 85°C, with no voltage applied and being stabilized at
elf Life
+ 20°C, Capacitor shall meet the limit specified in load life.
Freq.(Hz)
60 (50) 120 500 1K 10K up
) W.V. (V)
Ripple Current &
o Under 100 0.90 1.00 1.13 1.19 1.20
Frequency Multiplier
160 to 250 0.81 1.00 1.17 1.32 1.45
350 to up 0.77 1.00 1.16 1.30 1.41
Ripple Current & Temperature(C) 70 85
Temperature Multiplier Multiplier 1.50 1.00
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DIAGRAM OF DIMENSIONS
Negative
| ﬁogllegaete 2mmxz  10%02 0.9+40.2.0.1 0.8=0.1
ViR
_ _ _ S Gw_fo.l >
| | 6+1 ¥
i
L2 Max »I()ﬂL Mounting Holes rsl:(lfl
Safety Device I onP.C.B. TERMINALS
Dimension :¢Dx L (mm)
DIMENSION & PERMISSIBLE RIPPLE CURRENT "0 =00 - T e
VDC 10V 16V 25V 35v 50V 63V 100V

uF ¢ DxL | Ripple | ¢ DxL | Ripple | ¢ DxL | Ripple | 8 DxL | Ripple | ¢ DxL | Ripple | 8 DxL | Ripple | 8 DxL | Ripple

22x32 | 1.58
1000 25x26 | 2.58
22x26 | 1.59 | 22x41 | 1.75
1500 25x36 | 1.75
30x32 | 1.75
22x26 | 2.08 | 22x26 | 1.98 | 22x32 | 2.48 | 22x51 | 2.52
2200 25x26 | 2.48 | 25x41 | 2.52
30x32 | 2.52

22x26 | 2.24 | 22x32 | 2.52 | 22x41 | 3.06
3300 25x36 | 2.52 | 25x32 | 3.06 | 25x51 | 3.34
30x41 | 3.34

22x26 | 2.52 | 22x32 | 2.46 | 22x36 | 2.72 | 22x51 | 3.12
4700 25x26 | 2.46 | 25x36 | 2.72 | 25x41 | 3.12 | 30x51 | 3.62
30x32 | 3.12 | 35x46 | 3.62

22x32 | 2.78 | 22x36 | 2.85 | 22x51 | 3.12
6800 25x26 | 2.78 | 25x32 | 2.85 | 25x41 | 3.12 | 25x51 | 4.19
30x32 | 3.12 | 30x50 | 4.19 | 35x52 | 3.95

22x26 | 2.85 | 22x36 | 3.36 | 22x46 | 3.42
25x26 | 2.85 | 25x32 | 3.36 | 25x41 | 3.42 | 25x51 | 3.88

10000 30x32 | 3.42 | 30x41 | 3.88 | 30x50 | 4.67
35x45 | 4.67
22x36 | 3.68 | 22x36 | 3.68 | 22x51 | 4.18
25x32 | 3.68 | 25x32 | 3.68 | 25x41 | 4.18 | 25x51 | 3.78
15000 30x32 | 4.18 | 30x35 | 3.78 | 30x51 | 4.57
35x48 | 4.57 | 35x58 | 4.98
22x46 | 4.6 | 22x46 | 4.6
25x36 | 4.6 | 25x36 | 4.6 | 25x51 | 5.24
22000

30x32 | 4.6 |[30x32 | 4.6 |30x41 | 5.24 | 30x51 | 5.35
35x42 | 5.35 | 35x58 | 5.74

25x51 | 7.95 | 25x51 | 7.95
33000 | 30x41 | 7.95 | 30x41 | 7.95 | 30x51 | 6.12
35x42 | 6.12 | 35x52 | 6.28

30x51 | 8.78 | 30x51 | 8.78

47000 | 35040 | 878 | 35x42 | 8.78 | 35x52 | 7.55
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DIAGRAM OF DIMENSIONS
Negative
Bottom Plate 1002
| T Sleeve 2mmx2 0.9 +|0 F_O_l 0.810\.\1
Nan i AT JESN
| | 6+1 ¥
L i
L2 Max »I()ﬂ Mounting Holes rslt(lfl
Safety Device onP.C.B. TERMINALS
Dimension :¢Dx L (mm)
DIMENSION & PERMISSIBLE RIPPLE CURRENT "0 " o e
VDC 160V 200V 250V 350V 400V 450V
uF ¢ DxL | Ripple | ¢ DxL | Ripple | ¢ DxL | Ripple | ¢ DxL | Ripple | 8 DxL | Ripple | 8 DxL | Ripple
47 22x26 032
68 22x26 0.48 22x26 0.38
100 22x32 0.72 22x32 0.95 22x36 0.98
25x26 0.95 25x32 0.98
22x26 0.86 22x36 1.02 22x36 1.08 22x51 1.13
150 25x32 1.02 25x32 1.08 25x41 1.13
30x32 1.13
22x26 1.28 22x32 1.28 22x46 1.32 22x51 1.68
25x26 1.28 25x41 1.32 25x41 1.68 25x51 1.55
220 30x32 1.32 30x36 1.68 30x41 1.55
35x37 1.55
22x26 1.38 22x32 1.79 22x36 1.79 22x51 1.89
25x26 1.79 25x32 1.79 25x51 1.76 25x51 2.18
330 30x41 1.76 30x46 2.18 30x51 2.18
35x37 2.18 35x37 2.18
22x32 1.67 22x36 2.12 22x26 2.22
470 25x26 1.67 25x32 2.12 25x41 2.22 25x56 2.39
30x32 2.22 30x51 2.32 30x46 2.39
35x42 2.32 35x46 2.71 35x50 2.60
22x41 2.29 22x46 2.84
25x36 2.29 25x40 2.84 25x51 3.02
680 30x32 2.29 30x41 2.84 30x41 3.02 30x56 2.98
35x32 3.02 35x52 3.10 35x51 3.05 35x57 2.89
25x48 2.98 25x51 3.82
1000 30x41 2.98 30x41 3.82 30x51 3.80
35x46 3.80 35x63 3.40
1500 30x46 3.84 30x51 4.87
35x36 3.84 35x46 4.87 35x52 5.28
35x47 4.58 35x56 5.89
2200
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Features

* PCB Snap-In type 105°C

* Directly mountable on printed circuit board without holders.
* Terminal spacing fixed at 10mm for pc board plug in.

@ Aluminum Electrolytic Capacitors  HP serics

Specification
Items Performance
Capacitance Tolerance *20% (at 120Hz, 20°C)
Rated Voltage Range 10 to 100 VDC 160 to 450 VDC
Capacitance Range 470 to 47000 ¢ F 47 to 2200 ¢ F
Operating Temperature Range -40 to + 105C -25to 105C
1=0.02 CV

Leakage Current (at 20°C)

After 5 minutes application of working voltage.

I=Leakage current (¢« A), C=Rated capacitance (£ F), V=Rated voltage (V)

Dissipation Factor Rated Voltage | 10 | 16 | 25 | 35 | 50 | 63 | 100 | 160 | 200 | 250 | 350 | 400 | 450
(Tan 6 at 120Hz, 20°C) Tan 6 (max)  [0.50(0.50|0.40|0.40[0.30 {0.30|0.25|0.15{0.15 [ 0.15 | 0.20 | 0.20 | 0.20
Impedance ratio shall not exceed the values given in the table below.
Low Temperature Rated Voltage | 10 | 16 | 25 | 35 | 50 | 63 | 100 | 160 | 200 | 250 | 350 | 400 | 450
Characteristics (at 120Hz) Z25C/Z+20C | 5 | 5 | 4 | 4 | 4 | 4| 4| 4| 4| 4] 4|8
Z-40C/Z+20C |15 |15 [ 15 |12 [ 12 12| 12| - | - | - | - | -

After 2000 hours application of W.V. at 105C,

the capacitor shall meet the following limits.

Load Life Capacitance change = £25% of initial value
Dissipation factor =200% of initial specified value
Leakage Current =Initial specified value
Shelf Lif After storage for 1000 hours at 105°C, with no voltage applied and being stabilized at
e e + 20°C, Capacitor shall meet the limit specified in load life.
Freq.(Hz)
60 (50) 120 500 1K 10K up
) W.V. (V)
Ripple Current &
. Under 100 0.90 1.00 1.13 1.19 1.20
Frequency Multiplier
160 to 250 0.81 1.00 1.17 1.32 1.45
350 to up 0.77 1.00 1.16 1.30 1.41
Ripple Current & Temperature(C) 85 105
Temperature Multiplier Multiplier 1.50 1.00
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DIAGRAM OF DIMENSIONS
Negative
| v\—BOttoglleE{fge ammxz 10%02 0.9+40.2.0.1 0.8=0.1
N\
. _ _ - _1_ T ﬁ.?fo.j\)
| | 6+1 ¥
L i
L2 Max 9!6_1 * Mounting Holes rsli(lfl
Safety Device onP.C.B. TERMINALS
Dimension :¢Dx L (mm)
DIMENSION & PERMISSIBLE RIPPLE CURRENT " "0" =00 - W0
VDC 10V 16V 25V 35v 50V 63V 100V
uF ¢ DxL | Ripple | ¢ DxL | Ripple | ¢ DxL | Ripple | 8 DxL | Ripple | ¢ DxL | Ripple | 8¢ DxL | Ripple | 8 DxL | Ripple
22x26 | 0.72
470 25x26 | 0.68
22x32 | 0.98
680 25x26 | 0.98
22x35 | 1.13
1000 25x32 | 1.13
22x26 | 0.98 | 22x32 | 1.02 | 22x46 | 1.68
1500 25x26 | 1.10 | 25x26 | 1.02 | 25x41 | 1.68
30x32 | 1.68
22x26 | 1.46 | 22x36 | 1.46
2200 25x26 | 1.46 | 25x32 | 1.46 | 25x51 | 2.97
30x41 | 2.97
22x41 | 2.08 | 22x42 | 2.37
3300 25x32 | 2.08 | 25x41 | 2.37
30x32 | 2.34 | 30x51 | 4.38
35x47 | 4.38
22x26 | 1.72 | 22x32 | 2.37 | 22x46 | 2.73
4700 25x26 | 1.72 | 25x26 | 2.16 | 25x41 | 2.73 | 25x51 | 3.22
30x32 | 2.73 | 30x41 | 3.22
35x56 | 5.32
22x32 | 2.48 | 22x41 | 3.12
6800 25x26 | 2.48 | 25x36 | 3.12 | 25x46 | 3.14
30x32 | 3.12 | 30x41 | 3.14 | 30x51 | 4.49
35x48 | 4.49
2232 | 212 | 22x36 | 2.82 | 22x41 | 3.38
10000 25x26 | 2.12 | 25x32 | 2.82 | 25x36 | 3.38 | 25x41 | 3.78
30x32 | 3.38 | 30x32 | 3.78 | 30x51 | 3.99 | 30x51 | 5.52
35x42 | 3.99 | 35x46 | 5.52
22x32 | 2.64 | 22x41 | 3.14
15000 25x32 | 2.64 | 25x36 | 3.14 | 25x46 | 4.42
30x36 | 4.42 | 30x41 | 4.46
35x37 | 4.46 | 35x58 | 4.98
22x41 | 3.06
22000 25x36 | 3.06 | 25x51 | 4.03 | 25x51 | 4.79
30x32 | 3.06 | 30x36 | 4.03 | 30x51 | 5.02 | 30x52 | 4.98
35x40 | 5.02 | 35x52 | 5.38
25x46 | 3.58 | 25x51 | 4.65
33000 | 30x36 | 3.58 | 30x41 | 4.65
35x37 | 4.65 | 35x46 | 5.98 | 35x53 | 5.42
30x46 | 4.18
47000 35x37 | 4.18 | 35x47 | 6.22
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N Sleeve
L£2 Max »Iéle
Safety Device

DIMENSION & PERMISSIBLE RIPPLE CURRENT

@ Aluminum Electrolytic Capacitors  HP serics

0.9+0.2-0.1 0-8£0.1

[N

A
i
e
Mounting Holes 15201
onP.C.B. TERMINALS
Dimension :¢Dx L (mm)

Ripple Current : A/rms at 120Hz,105C

VvDC 160V 200V 250V 350V 400V 450V
uF ¢ DxL | Ripple | ¢ DxL | Ripple | ¢ DxL | Ripple | ¢ DxL | Ripple | 8 DxL | Ripple | 8 DxL | Ripple
47 22x27 0.32
25x26 0.32
68 22x32 0.50
25x32 0.50
22x26 0.50 22x32 0.78 22x41 0.68
100 25x32 0.82 25x32 0.68
30x32 0.68
22x26 0.50 22x36 0.65 22x41 0.86 22x51 0.87
150 25x26 0.50 25x32 0.65 25x32 0.86 25x48 0.87
30x32 0.86 30x36 0.87
22x32 0.78 22x26 0.86 22x46 0.88 22x51 1.03
220 25x26 0.78 25x32 0.86 25x36 0.88 25x41 1.03 25x51 0.98
30x32 0.88 30x41 1.03 30x48 1.12
22x32 0.82 22x32 1.10 22x36 1.02
25x26 0.82 25x26 1.10 25x32 1.02 25x41 0.92 25x52 1.20
330 30x32 1.02 30x41 0.92 30x48 1.34 30x53 1.27
35x42 1.34 35x47 1.48
22x36 1.02 22x41 1.45 22x46 1.34
470 25x32 1.02 25x41 1.45 25x46 1.65 25x51 1.40 25x58 1.67
30x32 1.48 30x36 1.65 30x46 1.40 30x52 1.67
35x32 1.65 35x52 1.67 35x53 1.67
22x46 1.48 22x56 1.80
25x41 1.50 25x40 1.80 25x53 1.67
680 30x32 1.67 30x36 1.80 30x46 2.02 30x64 2.18
35x37 2.02 35x42 1.65 35x52 2.18
22x56 1.98
25x51 2.03 25x51 2.05
1000 30x41 2.03 30x42 2.30 30x51 2.28
35x42 2.30 35x51 2.52 35x63 1.68 35x62 2.36
1500 30x51 2.46 30x51 2.75
25x42 2.46 35x53 3.10
2200 35x51 3.18 35x63 3.58
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