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CD 293 Series

85 2000/\Rt 2000h at 85C
o 85CHNEM ¢ Standard at 85C

I S

Item Characteristics
FERIEETEE (°C)
Operating Temperature Range

MEREEBE (V)

Voltage Range

IRREREEE ()
Capacitance Range 68~82000

IR A ERFRE

Capacitance Tolerance ( 20°C,120Hz )

—40~+85 -25~+85

10~400 450~500

+20%

IREB IR (MA)

1<0.01CVa5mA, BUE/INE (20°C, 54%h ) 1<0.01CV or 5mA whichever issmaller ( at20°C, after 5minuter )
Leakage Current (pA)

C.FREEZEEE ( uF ) V:HUEHEE (V) C:Nominal Capacitance( u F) V:Rated Voltage(V)

R aiﬁa’:\%%}f(v) 10-16 25 35 50 63-100 160-400 | 450-500 | 550-600
mFEMIEYIE(IY 5) g
Dissipation Factor -
( 20°C,120Hz ) BEREYE 0.50 0.40 0.35 0.30 0.20 0.15 0.20 0.2
Tan § (max)

(R ST E Rated Voltage(V) | 10 | 16-35 | 50-100 | 160-200 | 250-400 | 450-500 | 550-600
Stability at Low Tamperature o " 5 4 3 4 6
(Impedance Ratio at 120Hz) Z-e50/Zs20t

Z-a0c/Z+20C 18 15 10 6 8 P
= ERFw nHES ifit AR 56 BiEPTE
Item Useful Life Load Life Endurance Tost shelf Life
%ﬁ 2000h 2000h 2000h 1000h
Lifetime
ImER <WVIRHIEE <WVIEAHIERE <WIEMERE <WIEMEE
Leakage Gurrent Notmore than specitied value Notmore than specitied value Notmore than specitied value Notmore than specitied value
BETHE HIHA1E + 30% K WIBAME + 20% L VIHAME + 20% LK IHAME + 20% LK
e anandg Within + 30% of initial Value Within + 20% of initial Value Within + 20% of initial Value Within + 20% of initial Value
AT E <VIAMEERIE <VIRMIEER2ME <VIRHMIEER2ME <WIEHMEER2ME
IDissfgiaiito) (Feial Notmore than 300% of specifiedvalue | Notmore than200% of specifiedvalue | Notmore than200% of specifiedvalue  |Notmore than 200% of specified value
ER%G
Condition s
U u U u U.=0 | RBfE:
AERRE, ) ) ) " | emme e mEs0s
UGN Iy 1.4x] I, 1,=0 IL=0 | ShETmRE24/NH
fE AR R
Applied Current After test:
- 85T 40C 85T 85T 85T UR to be applied for
& F i 30min
Applied Temperature ~24h before
measurement
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CD 293 &7l

Ratings for CD 293 Series
UR Rated | MaxESR | TypESR E,a‘eld Size UR Rated | MaxESR | TypESR E_ateld Size
V(S“rge Capa- 20C 20C ppie ® (Surge | Capa- 20C 20C ppie ®
oltage) - Current Voltage) - Current
oltage) | (iance 120HZ 120HZ {050 maopz| DXL Coda| | citance 120HZ 120HZ |405C120Hzf DXL
(V) (uF) (mQ) (mQ) (Arms) (mm) V) (uF) (mQ) (mQ) (Arms) (mm)
10000 54 43 2.5 22x25 39 31 3.3 22x45
12000 45 36 2.9 22x25 12000 39 31 3.2 25x35
15000 36 29 3.2 22x30 39 31 3.4 30x30
B— 30 24 3.6 22%35 05 31 25 3.9 35x25
30 24 3.6 25x30 P 26 21 43 2250
25 20 4 20 % 40 (32) 18000 26 21 42 30x35
22000 25 20 4.1 25x35 1E 26 21 4.4 35x 30
10 25 20 4.1 30%25 22000 22 17 4.8 35x40
(13) 17 13 4.6 25x40 22 17 5 85x385
1A 33000 17 13 4.8 30x30 33000 15 12 8.5 35 x40
17 109 52 25 %45 3300 100 81 1.8 22x25
4700 71 57 2.2 25x25
12 9.1 5.8 25x50 : o o
47000 12 9.1 6 30x40 5600 L 5 - 135
72 57 2.3 25x30
12 9.1 6 35x30
o5 8 67 2045 59 47 2.9 22 x40
56000 : 6800 59 47 2.6 25x35
95 7.6 6.8 35x35
59 47 2.7 30x25
7.9 6.3 7.5 30x50
68000 57 46 2.8 2250
e 6.3 1.7 E 57 16 2.8 25x40
82000 6.5 5.2 8.7 35x45 i 8200 57 16 58 30%30
44) R X
8200 65 52 2.2 22x25 ( 57 16 29 35x25
10000 54 43 2.6 22x 30 [ 47 38 3.1 25 x 45
54 43 2.6 25x 25 10000 47 38 3.2 30x35
12000 45 36 2.9 22 x35 39 31 3.5 25 % 50
36 29 3.3 22 x40 12000 39 31 Bl 30x40
15000 36 29 3.3 25x30 39 31 3.6 35x 30
36 29 3.4 30x25 15000 31 25 4.1 30x45
18000 30 24 3.8 22x45 31 25 4.1 35x35
30 24 3.7 25x35 18000 26 21 4.6 3050
25 20 4.2 22x50 26 21 4.7 35 x40
16 99000 25 20 4.2 25 x40 22000 22 17 5.3 35 x 45
(20) 25 20 4.2 30x30 27000 18 14 7 35x50
1C 25 20 4.4 35x25 2200 120 97 17 2225
20 16 5 25x45 100 79 1.9 2230
/) 20 16 5 30x35 50 2700 100 79 1.9 2525
33000 17 13 5.6 30x 40 (63) 3300 100 81 2 22x35
17 13 5.6 35x30 1H 86 69 2.1 22x35
S 14 11 6.2 30x45 3900 86 69 2.1 25x30
14 11 6.3 35x 35 86 69 2.4 30x25
12 9.1 7 30x50
47000 12 9.1 7.2 3540
56000 95 7.6 8 35x45
5600 83 67 2 22x25 _ _
6800 69 55 2.3 22x30 4MEEIR~3k Dimensions mm
25 69 55 2.3 25x25
(32) 8200 57 46 2.6 22x35 Vent Sleeve 2-02
1E 47 38 2.9 22 x40 R A
10000 47 38 2.8 25x30 i
47 38 3 30x25

O D+1max

ONeghtive L+2Max

SR ZEL Frequency Coefficient

FERE Frequency | 50Hz 120Hz 1KHz | 10KHz | 100KHz
Rated voltage(V)
<50 0.95 1.00 1.10 1.15 1.15
63~100 0.95 1.00 1.16 1.30 1.33

=160 0.95 1.00 1.20 1.35 1.40
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CD 293 #71
Ratings for CD 293 Series

UR | Rated | MaxESR |TypESR | FRaed | iz UR | Rated | MaxESR | TypESR | M0 | size
V(Sllt”ge Capa- 20T 20C g“r’r";ﬁt ) v‘ﬁ?égi) Capa- 20C 20T CL'J‘:rpeﬁt )
qage) | dtance | 120z | 120HZ |, s 1zomz| DXL Code | Citance | 120HZ | 120HZ |{os%imonz| DXL
V) (uF) (mQ) (mQ) (Arms) (mm) V) (uF) (mQ) (mQ) (Arms) (mm)
400 | —T 2 T I o oo
72 57 25 22x50 111 89 2.1 22x50
5600 | —22 = R 1800 — 13 T ST T
72 57 2.6 35x25 111 89 22 35x25
50 6800 59 47 2.8 25x45 100 91 73 2.2 25x 45
(63) 59 47 2.8 30x35 (125) 2200 91 73 2.3 30x35
1H 57 46 3.2 25 x50 2A 91 73 2.5 35x 30
8200 57 46 3 30x40 2700 74 59 26 25 x50
57 46 3 35x30 74 59 2.7 30x40
47 38 3.4 30x45 61 49 3 30x45
10000 47 38 3.4 35x35 3300 61 49 3.1 35x35
39 31 3.8 30x50 52 41 3.4 30x50
Ly 39 31 3.8 35 x40 8900 52 41 3.4 35 x40
15000 31 25 45 35x50 4700 43 34 4 35 x50
1500 135 107 16 22x25 220 600 493 K 22x25
1800 110 89 18 22x x30 270 490 393 1.2 22x25
S 91 73 2 2230 330 400 322 13 22x25
o1 73 2 25x25 390 341 273 15 22x30
2700 74 59 2.2 22x35 341 273 15 25x25
74 59 2.3 25 %30 470 283 226 1.6 25 %30
81 65 2.3 22 x40 237 190 1.9 22x35
3300 81 65 2.3 25x35 560 237 190 1.9 25x30
81 65 2.3 30x25 237 190 2 30x25
63 69 55 25 22x45 580 196 157 2.1 22 x40
(79) 3900 69 55 2.6 25x 40 160 196 157 2.2 2535
" 69 = e | o T 10 3T oeai0
48 38 3.1 25x45 2C 820 162 130 25 30x30
5600 28 38 3.2 30x35 195 156 2.4 35x25
28 38 3.3 35x30 133 107 2.7 25 x45
5800 40 32 3.6 30x40 1000 133 107 2.8 30x35
40 32 3.7 35x35 160 128 2.7 35x30
5200 41 33 3.7 30x50 111 89 3.1 25 x50
41 33 3.8 35 x40 1200 111 89 3.2 30x40
10000 34 27 43 35x45 133 107 3.0 35x35
12000 28 23 4.8 35 x50 1500 89 71 3.7 30x45
1000 200 160 13 22x25 107 85 3.5 35 x40
1200 165 133 15 22x30 1800 89 71 3.9 35x45
1500 133 107 1.7 25x25 2200 73 58 45 35 x50
1800 111 89 1.9 22x35 270 495 393 1.0 22x25
111 89 1.9 25 %30 330 400 322 14 22x30
91 73 2.1 22 x40 390 340 273 15 25x25
2200 o1 73 2.2 25x35 283 226 17 22x35
o1 73 2.2 30x25 470 283 226 1.7 25 %30
80 74 59 25 22%50 283 226 1.8 30x25
(100) | 200 | — = R L 560 —5o7 % R T
74 59 25 35x25 196 157 23 22 x50
3300 61 49 2.8 25 %45 180 680 196 157 2.2 25 x40
61 49 2.8 30x35 (225) 196 157 2.3 30x30
52 41 3.1 25%50 2K 235 188 2.2 35x25
3900 52 41 3.2 30x40 162 130 25 25x45
52 41 3.2 35x30 820 162 130 2.6 30x35
4700 43 34 3.6 30x45 195 156 25 35x30
13 34 3.6 35x35 1000 133 107 2.9 25 %50
2600 48 38 3.5 30x50 133 107 2.9 30x40
48 38 3.5 35 x40 1200 111 89 3.3 30x45
6800 40 32 4.1 35 x50 133 107 3.1 35x35
680 203 235 1.1 22x25 1500 107 85 3.6 36x45
100 820 243 195 1.2 22x30 1800 89 71 4.1 35 x50
1o 1000 200 160 14 25 %25 200 220 600 493 14 22x25
(125) 166 133 16 22x35 270 492 393 12 22x30
2A 1200 166 133 16 25 %30 (2255’) 330 402 322 14 22x30
1500 133 107 18 22 x40 402 322 15 25 %25
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CD 293 &7l

Ratings for CD 293 Series
UR Rated | MaxESR | TypESR| Rated Size UR Rated | MaxESR | TypESR | Rated Size
(Surge | Capa- 20C 20T 7D o (Surge | Capa- 20C 20C Ripple o
Voltage) : Current Voltage) : Current
Code | Citance | 120HZ | 120HZ | |50 imond DXL Code | cftance | 120HZ | 120HZ 1457 1p0Hz| DXL
(V) (uF) (mQ) (mQ) (Arms) (mm) (V) (uF) (mQ) (mQ) (Arms) (mm)
390 341 273 16 22% 35 - 1327 1062 0.94 22x 35
341 273 16 25% 30 1327 1062 0.94 25x 30
. 293 226 18 22% 40 180 1106 885 1.1 22x 40
293 226 1.9 30% 25 1106 885 1.1 30x 25
237 190 2.0 22 %45 905 724 1.2 22x 45
560 237 190 2.0 25% 35 990 905 724 1.2 25x 35
237 190 2.1 30x 30 905 724 1.2 30x 30
285 228 2.0 35x25 350 905 724 13 35x25
680 196 157 2.3 25x 40 (400) 970 737 590 1.4 25x45
200 196 157 2.4 30x35 2V 737 590 1.4 30x35
(250) 162 130 2.6 25x50 330 603 483 1.6 25x50
oD 820 162 130 2.7 30x40 603 483 1.6 35x 30
195 156 25 35% 30 390 511 409 1.7 30x40
1000 133 107 3.1 30x45 511 409 1.8 35x35
160 128 2.8 35x35 470 424 339 2.0 35x35
1900 111 89 3.4 30x50 424 339 2.0 35x40
133 107 3.2 35x 40 560 356 285 2.3 35x 45
1500 107 85 3.8 35x50 680 293 235 2.6 35x50
100 1990 1592 0.68 22x25 820 243 195 2.8 35x 60
180 1106 885 0.94 22x25 68 2926 2341 0.55 22x 25
290 905 724 11 22% 30 82 2427 1941 0.65 22x 25
905 704 11 25x25 100 1990 1592 0.70 22x 30
270 737 590 1.2 22x35 1990 1592 0.70 25x 25
603 483 1.4 22 % 40 120 1658 1327 0.79 22x35
330 603 483 14 25x 30 1327 1062 0.90 25x 30
603 483 14 30x25 150 1327 1062 0.90 22x 40
250 390 511 409 1.6 20 % 45 1327 1062 0.90 30x25
(300) 511 409 1.6 25% 35 1106 885 1.0 22 x 45
2E 424 339 1.8 22x50 4 180 1106 885 1.0 25x 35
470 424 339 1.8 25 x40 00 1106 885 1.1 30x 30
424 339 18 30x30 (450) 1106 855 1.2 35x25
424 339 24 35x25 2G 905 724 1.1 22x50
- 356 285 2.0 25% 45 220 905 724 1.2 25x 40
356 285 2.0 30x 35 905 724 1.2 30x 35
880 293 235 2.3 30x 40 737 590 1.3 25 x 45
293 235 2.6 35% 30 270 737 590 1.4 25x50
— 243 195 26 30x45 737 590 15 30x 40
243 195 2.6 35x35 330 603 483 1.6 35x 30
1000 199 160 3.0 35x40 603 483 1.7 30x 45
1200 166 133 3.4 35x45 390 511 409 1.8 35x35
100 1990 1592 0.67 22 %25 511 409 1.8 30x50
- 1327 1062 0.85 29 %30 470 422 339 2.1 35x45
1327 1062 0.85 25x 25 560 356 285 2.3 35x50
180 1106 885 0.96 20 % 35 680 293 195 2.88 35x50
1106 885 0.96 25 %30 820 243 162 3.42 35x 60
905 724 11 20 %40 1000 199 133 3.91 35x 65
220 905 724 11 25 % 35 68 2926 2341 0.57 22x30
905 724 11 30%25 82 2427 1941 0.68 25x 35
737 590 1.2 22 %45 100 1990 1592 0.72 22x35
270 737 590 13 25x 40 1990 1592 0.73 25x 30
315 737 590 1.3 30x 30 120 1658 1327 0.8 22x40
(365) 737 590 1.3 35x25 1658 1327 0.83 25x 35
oF — 603 483 1.4 25 % 45 1327 1062 0.95 25x 40
603 483 14 30% 35 150 1327 1062 0.95 30x 30
511 409 16 25 %50 450 1327 1062 0.98 35x25
390 511 409 1.6 30x40 (500) 1106 885 1.1 25x 45
511 409 16 35x 30 2w 180 1106 885 1.1 30x35
. 424 339 18 30x45 1106 885 1.2 35x25
424 339 18 35x 35 905 724 1.2 25x50
560 356 285 2.0 30x50 220 905 724 1.3 30x40
356 285 2.0 35x40 905 724 1.3 35x 30
680 293 235 2.3 35x45 970 737 590 1.4 30x 45
82 2427 1941 0.64 22 %25 737 590 1.5 35x 35
350 100 1990 1592 0.80 22%25 330 603 483 1.7 30x50
(400) 120 1658 1372 0.82 22% 30 390 511 409 1.9 35x45
2V 1658 1372 0.81 2525 470 424 339 2.2 35x50
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CD 293 %7l

Ratings for CD 293 Series
(Sldf* . | Rated | MaxESR | TypESR S%t;: Size
VoItage) Capa- 20T 20T Current ®
Code citance 120HZ 120HZ 105°C 120HZ DXL
V) (uF) (mQ) (mQ) (Arms) (mm)
560 355 237 261 35x50
450 680 293 195 3.00 35x55
(500) 820 243 162 354 35x65
2W 1000 199 133 4.04 35x70
100 1990 1592 0.9 30x 25
120 1658 1327 1 30x30
1658 1327 1 35x25
150 1327 1062 1.0 30x35
500 180 1106 885 1.4 30x 40
(550) 1106 885 1.3 35x30
oH 220 905 724 1.6 30x45
905 724 15 35x35
270 737 590 1.8 30x50
737 590 1.7 35x40
330 603 483 2.0 35x45
390 511 409 g 35x50
82 2120 1630 0.9 30x25
100 1990 1592 0.9 30x25
550 180 1106 885 1.4 30x40
(620\?) 220 905 724 1.6 30x45
1060 758 1.7 35x35
330 603 483 2.0 35x40
68 2090 1520 0.8 25%35
600 100 1870 1450 0.9 30x35
(650) 150 1470 1110 1.2 30x45
27 220 1205 890 1.7 35x50
270 980 650 1.8 35x60
FEéniZk Lifetime Diagram
Lifetime Diagram Ur=160V
2.0 T T T 1
A CD 293 Serise
R 15
10
05
x1|6 x8 x4 X2 x1
Lifetime
00 Mulltiplielr
45 55 65 75 85 95 TA(DC)

|A=actual ripple current 120HZ.IR=rated ripple current at120HZ, 85C

Multiplier of Useful Life as a function of ambient temperature and ripple current load

IA
IR

Lifetime Diagram Ur<160V
LA I I N
CD 293 Serise
20 P
™~ ™~
™~~~ ™~
1.5
\\ RNERN
1.0
16 x8 x4 x2 x1
0.5
0.
45 55 65 75 85

95  TA(T)

|A=actual ripple current 120HZ.IR=rated ripple current at 120HZ, 85T
Multiplier of Useful Life as a function of ambient temperature and ripple current load




