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MINIATURE

ALUMINUM ELECTROLYTIC

CAPACITORS

FOR SWITCHING REGULATORS AND OTHER HIGH FREQUENCY APPLICATIONS.

High!lights

Working Rated Capacitance Guaranteed
Series Terminal temperature| Voltage range Time at 105°C
name range(°C) range(V) (e F) (hour)
0.47 ¢ 5~56.3 12000
RSH Radial lead | -55~ +105 6.3~100 ~ ¢ 8~10 23000
type 15000 $12.5~18 :5000
Key Features
.-Low Impedance, Low ESR
-High Ripple Current Capability
.Wide Operating Temperature Range
.Excellent Temperature Stability
.Wide Variety of Case Size
Applications
Switching regulators, High Frequency
coupling, By—pass circuits

equipment.

MARATHONCAP

ACAL@®
I (OMPONENTS
v

MARATHONCAP is the affectionate name given to the aluminum electrolytic capacitors1
of long life and high reliability developed for smoothing high frequencies of power
supply, and for use in control circuits. The capacitors are suitable for use in

switching regulators in which internal temperature is actually raised, or in other

electronic equipment, and aid in the design of small-size and highly reliable

Acal Electronics House *+ Wokingham Road * Bracknell « Berkshire + RG12 1ND + UK

Telephone: (01344} 723344 Facsimile: (01344) 723345

@ A member of ihe ACAL Group




R S H CONFIGURATIONS

®Radial lead type Unit:mm

Vent (except ¢5)

Vinyl sleeve #d£0.05 copper clad steel wire (tinned)

Synthetic
rubber
[ o

0
F£0.5.

¢0+ £ max.

Lead spacing and Wire diameter

.¢D [ s T 63 8 10 {125] 16 | 18
F {20251 35 5.0 7.5
¢d | 05 0.6 0.8
a 1.0 | 2.0
8 0.5




Standard Ratings

V (V) L)
Case Parameter Capacitance Impedance 0/100k 11z Ripple current Capacitance { e 1/100% i1z Ripple current
DX Limm) = cngs P 'C —10C mArms uF 20°C —10C mArms
Sx11.S A21 —_— — ——— —— 047 .9 7.8 22
~Iil5 A2l — - -~ - — i .5 7.0 36
x11.5 A2 — —_— —— — 2.2 .0 6.0 54
3x11.5 A2 — — — — 3.3 2.6 52 63
$x11.5 A2 e e e e 4.7 2.2 4 75
5x11 8 A2l —_— —-= — b 10 1.4 .8 10
Sx11 5 A2l 27 0.65 1.3 175 18 0.95 . 20
x A2 39 0.46 0 92 235 7 0.55 1. 35
6 Ix11.5 All 56 0.30 0.60 290 9 0.36 on 14
6.1x AL 82 0.20 0.40 400 56 028 0.56 153
8x1 Ad 120 0.17 0.34 06 68 Q.20 0.40 360
x13 Ad 180 0.13 0.26 37 82 018 036 460
x20 Al 220 0.095 0.19 60 120 0.13 026 670
10~1z2 5 A5 150 0.1 0.24 35 82 018 0 36 443
0x16 AS2 180 0.095 0.19 795 100 015 0.30 553
0x20 AS3 330 0.065 0.13 1010 180 0.085 0. 67
0x25 AS4 3% 0.055 0.11 1190 220 0 075 0.15 876
10x30 ASS 560 Rk 0.0% 1450 330 (LS 0.11 1010
12.5x 15 A6l 330 .065 0.13 01 180 'R 0.19 748
12.5%20 A62 560 .042 0 084 40¢ 330 .12 979
12.5%25 AB3 680 .038 0.076 690 470 . .088 1180
t x 30 A64 1000 0.032 0.064 1950 560 0 .080 i3to
12 5x35 A6S 1200 0.028 0.056 2200 68 0. 0.072 1470
12 5x40 Ab6 1500 0.026 0.052 390 2 0 0 068 15%0
16x15 A7l 560 0.046 0.092 360 3 0 0.13 82
16 < 20 AT2 1600 0.034 0.068 730 80 ] 0 0% 1210
6x25 A73 1200 0.028 0.056 070 820 0. 0 076 1490
x315 ATd 1800 0.025 0 050 350 000 0. 0 064 1890
x35.5 AT 2200 0.022 0.044 550 00 0 0 056 2140
x40 Al 200 9 020 0 040 2900 500 0. 9 05 2110
x15 AR 680 0.043 0.086 1520 470 0 0096 1080
18 % 20 AB2 1200 0.036 0.072 1900 820 0 0.072 1450
18x25 A83 1800 0 027 0.054 2200 1000 0. 0.064 1720
LLNETIE At 2200 0.023 0.046 2490 1500 u. bus2 9i0
18%35 5 A8S 2700 0 019 0.038 27170 1800 0. 0.050 310
18~ 40 ARS 3300 0.018 0 036 3o 2200 0 0 048 530
V) Hul
Case Fary Parameter Capacitance Iy Q/100k}z Ripple current Capacitance Impedance 0-100k71z Ripple current
4D > Limm) K e uF 20C —10°C mArms uF - C mArms
Sx115s A2l 12 1.2 3.6 120 56 16 57
~ 15 A22 18 0.83% 2.6 135 2 13 52 i
63x11.5 All 27 0.55 1.7 148 12 1.1 44 8
6 3x15 A 39 0.38 1.1 153 ! 0.62 2.5 85
8x1 A4l 47 0.32 0.96 380 22 053 2.1 275
8x} A42 68 0.24 0.72 469 33 0.35 1.4 J6s
8% 20 A4l 82 0.17 9.51 682 39 Q27 11 490
10%12.5 A5l 56 0.23 0.69 448 27 0.47 1.9 31
10x16 AS52 68 0.17 0. $53 33 0.2 13 424
10x20 A353 120 0.12 0.36 676 56 025 10 190
10x25 AS4 150 0.10 0. 876 68 0.18 0.72 634
10 - 30 A35 180 0 085 0.26 1020 100 0.15 0 60 739
125%15 A6l 150 [T} 0.33 745 68 020 0.80 613
12 520 A62 220 0.0/5 021 7! 100 w3 0 52 305
12 5%25 A63 270 0.065 Q20 118 120 o1 0 44 7
12 5%30 Ab4 390 0.055 0.17 131 180 0 0% 0.36 1120
12 5x35 A65 470 0.048 0.14 147 220 0.075 0.30 1240
12 5~ 40 A66 560 0.042 013 1590 270 0 060 024 1330
16x15 ATl 220 0.080 0.24 982 120 0.13 052 06
16 < 20 Ai2 3% 0.057 0.17 10 180 011 0.44 1o
16 %25 A73 470 0.052 0.16 90 220 0.081 0.32 29¢
16 %31 5 A4 680 0.042 0.13 90 330 0 59 0.23 630
16x35 § A7S 820 0.036 0.11 140 3% 0 0.21 750
16 « 40 A7 1000 0 032 . (96 2410 470 0 U I8 1920
18 x 15 A8l 330 0.065 .20 1200 S0 0 0 48 871
18 <20 AR2 470 0 058 17 1460 70 (1 034 1170
18 % 25 A’l 680 0.050 0.15 740 30 0. 0.28 1500
18%31 85 A8Y 820 0.042 0.13 900 390 0. 023 1630
18x35.5 A8S 1000 0.035 0.11 340 560 Q. 0.22 1920
18x 40 AfR 1200 0.032 0.0%6 2560 680 0 016 2100
Note : Allow able ripple current : 105°C, 100kfiz Impedance : at 20°C.







ELNA

TYPE

RS H

ED-8801

TABLE OF

STANDARDS

No. Item Performance
1 |Working temp. -55 to +105°C
range
2 |Voltage range 6.3 to 100 v
3 |[Cap. tolerance +20%
4 |Leakage current|Less than 0.01CV(a) after Zmin. :C;Capacitance, V:Rated voltage
5 [Tangent of loss
angle(120Hz) Rated 6.3 10 16 25 35 50 63 100
voltage ¥ v v v v v y y
Tan & 0.22 0.19 1 0.16 | 0.14 0.12 | 0.10 | 0.08 | 0.07
For those in excess of 1,000 F,0.02 is added to the value every
increase of 1,000xF.
6 |Temperature :
characteristic [tem Voltage 6.3V 10~100V
Capacitance(lZOHz):AC/C(-55°C/20°C) +30% +20%
Impedance ratio :7/% (-55°C/20°C) | Less than 3
T [Rated ripple Less than the value given on the table of standards(105°C, 100kHz)
current
8 [Load life
characteristic Test Time $5~6.3:2,000 hours, ¢ 8~10:3, 000 hours
(105+2°C) $12.5~18:5,000 hours
Leakage current Less than the value in item No.4
Capacitance change |Within £20% the initial value
Tangent of loss angle |Less than 200% the value in item No.5
9 |[Shelf life
characteristic Test time 1,000 hours
(105+2°C)

Leakage current

Less than the value in item No. 4

Capacitance change

Within +15% the initial value

Tangent of loss angle

Less than 150% the value in item No.§

Pretreatment performed:After t

after which it shall be di

scharge

d.

he test, it shall be subjected to
of 20°C and the rated DC voltage
its protective resistance for 30




ELNA| TYPE RSH ED-880]

TABLE OF STANDARDS CONTINUED

No. [tem

Performance

10 |Detergent
resistibility

Able to withstand immersion washing(at 40°C or lower), immersion
ultrasonic washing(at 40°C or lower) or steam washing, using
“Fron-solve AE(Freon TE)” or “Fronsolve AES(Freon TES)” or any
combination of them for within 5 minutes.

11 |Others

Conforms to characteristic W in JIS C-5141-1982.

B MARKING

(Marking example)

For each product, the following items are marked on a brown sleeve

continuously by printing with a white ink.

45 ~ 6.3

$¢8 ~ 18 Marking item

RS H
16V120uF

Long Life
RSH Series name

(M) 16V2200uF (M) | Rated voltage, nominal capacitance,

Characteristic code
E Polarity(negative polarity)

ELNA ELNA ELNA mark
CE (105°C) CE (105°C) Symbol, (Maximum operating
temperature)
8950 8950 Manufacturing year/week code
) ® Factory code
WM PRODUCT DESIGNATION
R S H - A VA ™M A CJC
Series Rated Capacitance Capacitance Size code
code Voltage code tolerance
Example :' For 16V 2200 F(4l6x2048) - - - RSH-16V222MAT7?2

Capacitance
code

A three-digit number indicates rated capacitance. The first two
digits are the significant digits of nominal capacitance in micro
—-farads(u F). The third digits is the number of zeros after the
digits of rated capacitance.
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1. Lowering and Stabilizing impedance

1.1 Lowering impedance
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l.

1.

l.

Lowering and Stabilizing impedance

1 Lowering impedance 8
Figure 1, which shows the
relationship between impedance é; 6
o,
(at 100KHz) and volume using an j: . L N
E
example of capacitor rated at =2 O rsa
o
10V 1000 £ F , represents that >'2 ,,,,, e
the impedance of RSH series RSG
is lower than others. 0 L L :
0.05 0.1 0.15

lhpedance ( Q ) at 100KHz

Figure 1 Volume vs. impedance at 100KHZz

2 Stabilizing impedance at high frequency
Qur company has developed an
electrolyte with excellent heat-
stability and low specific resistance,
because life-time of aluminum
electrolytic capacitor has been very
influented by heat-stability of
electrolyte.
Figure 2 shows the change in

specific resistance with time

Specific resistance rate (%)

passage for the developed electroiyte.
The develpoed electrolyte B using
RSH series is lower than the developed
electrolyte A in initial specific
resistance and has less change in
specific resistance with time passage

at 105°C.

150 —

100

(for capacitor rated at 10V 1000 /2 F)

Developed electrolyte A

I

Developed electrolyte B

50 }—
1 1
0 1000 2000
Time Chour)
Figure 2 Long-time stabitity of

electrolvte at 105C(vhere

the initial specific resistance of

developed electrolyte A is tahen

as 100)







4.

Performance of developed capacitors "RSH series”
+ Frequency characteristic( 20C.-10°C)
* Ripple current vs. Ripple rise temperature
* Ripple life test at 105 °C
* Life test at 110°C,115C







Impedance ()

@ Frequency characteristic

25V2200 pF( ¢ 12.5X%40L)
N=10

® 20T

@)
1
-

Frequency (Hz)




@frequency characteristic

50V1000 2 F( ¢ 16 X 3159

® 20T

N=10

F.{.'::
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@®Frequency characteristic

£ $4X | N

i +1 (@ | 10v56004F | ¢ 16X3150] 10
(A | 25v 47047 $10X20( | 10

M| 35V3300uF | ¢18%x40( | io

4 .

Impedance (ﬂ}

Frequency (Hz)

_']4__




@Ripple current vs. Ripple rise temperature

Ratings Size
25V 1000 F ¢ 12.5X25¢
25V 2200 u F ®12.5X40¢

35V 2200 u F

[]

o1

-4
i

Ripple rise temperature C€)

Ripple current (Arms)




Capacitance ohangs (%)

Leakage current (pA)

@®Ripple life test and Life test

25V 10002 F ( @ 12.5X25L)

Test conditions N i
+15 1 i e J-- [ ®[tife testat 10T 20|
+10 ““]{““—“;-i“"_““% ————————— T —————————— L—~—"1 A | Life test at 115C | 20 [-——1
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Capaocitance ochange (%)

Leakage current: (hA)

@Life test
Ratings Size N
A I | S S [ | ®| tova00uF | ¢12.5x25L |20,
1 -8 :
+10}~———f-======== Rt ittt pr—m—mmm——d | A | 50V1000uF | ¢16 x31.5| 20 |--
————————————— oo T T T TTTTTT T m | ooy 6804 F | @18 x40L | 20
R R 1 : .
______________ 1
{
0 - o——
-__5 ______
-—10 —————
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———————— e e
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. D, YAV} U _...—
Prartc o v.oc | v. e uF N
16 20 55 M -
16 20 82
16 20 120 0.
16 20 130 ]
16 20 270 <
16 *20 330 5
16 20 470 _
16 20 330 M
16 20 390 [
16 20 680 Hw_x.
16 20 820 1
16 20 1200 ww
16 20 680 1
16 20 1200 H%
16 20 1500 2.
16 20 2200 39
15 20 2700 a
16 20 3300 53
16 20 1500 .
16 20 2200
1e 20 2700 h
16 = 300
17 20 1700
16 20 5600
15 20 1500
16 20 2700
15 20 3900
16 20 4700
16 20 6800
16 20 8200
)

7y

yywi




\
R. \/. va Cap. L. C. Tmcedarce () 100Kz Ripole curpest Case size ()
Part . TANS - { pA ras )

V. DC DC uF uA 20T -10T 105C 1004z D L F
25 32 39 11 0. 14 Q. £5 1. 3 175 5. 111. 5] 2. 0
25 33 56 16 0. 14 0. 45 ¢ 92 23 5 15 2. 0
2% 32 < 22 0. 14.] n 31 SRS e £.3]11.5] 2.9
o 32 129 2.2 9. 14 .20 V. 40 400 S 3115 2. 5
e 302 25 7 Q.14 o 17 D24 203 2 12 3. 5
B 2z 220 t7 0 14 0. 13 0. 2 575 2 15 3.5

, 22 32 33 EE 0 14 0. 193 O 15 751 2 20 3.5
5 32 220 57 0. 14 0. 12 0. 24 ) 10 12. 5] 5.0
23 32 270 £9 . 14 0. 0320 .13 7395 10 16 5.0
25 32 470 119 0. 14 0. 065 0. i3 1610 10 20 5.0
25 32 5690 142 6. 14 0. 05% G. 11 1130 10 25 5 0
A= 32 320 207 0. 14 0. 045 0. 099 1440 10 30 5.0
25 32 470 119 0. 14 0. 065 0. 13 1010 12, 5115 5.0
25 32 820 207 0. 14 Q. 042 0. 084 1400 12, 5120 5.0
25 32 1000 252 0. 14 0. 036 0. 072 1690 12. 5125 5. 0
25 32 1500 377 0. 14 0. 030 0. 060 1950 12. 5130 5 0
25 32 1800 452 0. 14 0. 028 0. 056 2200 12. 5135 5 0
25 32 2200 552 0. 16 0. 024 0. 048 2390 12. 5140 5 0
25 32 820 207 0. 14 0. 046 0. 092 1360 16 15 7.5
25 32 1500 377 0. 14 0. 034 0. 068 1730 16 20 7.5
25 a2 1800 452 0. 14 0. 028 6. NS6 2070 15 25 7. %
25 32 2700 677 0. 16 0. 625 U, 5506 2350 15 IS 7.5
2 32 3300 827 O 14 n.0c2 CL 0 2550 16 3. %1 7%
25 32 3900 977 0. 18 o020 . 040 2aoe 15 40 7.5
28 32 -120¢ 302 0. 14 0. 043 J_0N8k 1500 13 15 7.5
25 32z 1800 JdE0 0. 14 N, 026 G072 1890 15 20 73
25 32 2700 577 O 16 0. 0E7 3. 054 2180. 113 25 .5
25 32 3300 3a7 0. 1% 0. 023 0. GAE ZA70 13 [31. 5] 7. %

] 25 3z 3400 977 0. 18 0. 012 D033 2740 18 35 .91 7.5

i 25 32 <1700 1177 D, 20 0. 01i¢ (. N3G d070 L8 40 7.5

AN

=~ N

IS
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