ERRnEE hang” [T

LD %% Series

fif =20, Wi, S ar, 105°C 6000 /NEF~8000 /N
High Ripple Current High Temperature , extremely Long Life, Life time 105°C 6000hours~8000hours

® &7y LED 4Ka) FL iR e it G
Specially designed for light emitting diode lamp (LED) drive source

® RoHS 54 X Ri5E .

Adapted to the RoHS directive.

W= EH RHRE Specifications

Wi H Item

¥t Performance Characteristics

A5 P L BE S

Operating temperature range

-40C ~+105C

U HL s Y

Rated voltage range

16V~100V 160V ~ 450V

FRAK LA R s

Nominal capacitance range

0.47uF ~10000pF

AL AoV 22

Capacitance tolerance

+20% (120Hz, +20°C)

VELEN
Leakage current (+20°C)

1 €0.02 CV+10 b AQ24344,20°C)
0.02CV+10 1 A(at 20°C

I<0.01CV = 3(uA) 24361 HUELAH
(at 20°C after 2 minutes) (whichever is greater)

,after 2 minutes)

C: FrFRA E Capacitance (UF); V: %€ H K Rated voltage range (V)

Ur (V) 16 25 35 50 63 100
O£ IF b4 tg 6 0.16 0.14 | 0.12 0.10 0.09 0.09
Dissipation factor (tg 6 ) Ur (V) 160 200 250 350 400 450
(+20°C, 120Hz) tg 6 015 | 015 | 015 | 020 | 020 | 0.20
AEART 1000uF #, G 1000uF, HEUHEMAEYIMERH N 0.02. When nominal capacitance exceeds
1000pF,add 0.02 to the value above for each 1000uF increase.
=] i
&R Ur (V) 16 | 25 | 35 | 50 | 63 | 100 [ 160 | 200| 250 350 | 400| 450

Temperature characteristics
(Impedance ratio at 120Hz)

Z-40°C / +20C 8 6 6 6 | 4| 4|6 |6 |6 7 7 9

FE+105°C Z6MF N, IS BUE L0 IR AUE s, FFEERUERE], HF7E+20°C MRE 16 /N
J5, HARMATE RHIE R The following specifications shall be met when the capacitors are
restored to +20°C for 16 hours after D.C. bias rated ripple current is applied at +105°C, the peak
voltage shall not exceed the voltage.

A N 57 $6.3 6000hours
mﬁ\ ]é 16WV 100wV ®>8 3000hours
Load life Time _ =
160WV 450wV 8000hours
Capacitance change +20%WIUEMEE AN £20% of the Initial measured value
Leakage current <HIUEIE A <the Initial specified value
Dissipation factor <2 fEWIME M EfE <2times of the Initial specified value
+105°C 1000 /NEJIEAESS, KRS 16 /N5
ERIPAT After storage for 1000 hours at +105°C aqd then resumed for 16 hours:
Shelfﬂfe Capacitance change +20%HTIEMEE AN +20% of the Initial measured value

<2 fEWIUEME(E <2 times of the Initial specified value
<2 WA MEE  <2times of the Initial specified value

Leakage current
Dissipation factor

WS E kR ~HER Case size table

Unit :mm
D 5 6.3 8 10 | 125 | 16 18
sleere £ ER AL
= salfety went = F 20 | 25 35 5.0 75 | 75
! & a,m%h Lo
: d 05 | 05 | 05.06 0.6 08 | 08
L
1
B e o —
= immmssmnna (L<20)15
a MAX BMAX | 0.5
. =20)2.
amin 15 min L+ ® (L=20020
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O RS HBERAIMBIERE Coefficient of allowable ripple current

b@i% Frequency (Hz) 50 120 1K 10K 100K
1&1E &% Coefficient 0.40 0.50 0.80 0.90 1.00
[ I ~f Dimensions

WV 16V (1C) 25V (1E) 35V (1V) 50V (1H)

CAP(uF) Size ESR . Ripple Size | ESR |Ripple| Size | ESR Ripple | Size | ESR |Ripple
10 | 100 | 5X11 0.97 141 5% 11 0.97 141 5% 11 1.40 117 5% 11 1.35 115
15 | 150 | 5xXI11 0.97 141 5X11 0.97 141 5X11 0.97 141 5X11 1.05 120
22 [ 220 5X11 0.45 228 5X11 | 0.67 228 5X11 | 097 141 5X11 | 0.55 205
33 330 | 5XI11 0.37 228 5% 11 0.37 228 5% 11 0.37 228 | 63X11 | 037 320
39 [390 | 5X11 0.37 228 5X11 0.37 228 5% 11 0.37 228 | 63X11 | 0.29 340
47 | 470 | 5X11 0.24 283 511 | 0.24 283 5%X11 | 037 228 | 63X11 | 0.23 380
56 | 560 | 5X11 0.24 283 5%11 0.24 283 | 6.3X11 0.10 545 | 63X11  0.15 390
68 | 680 | 5XI11 0.24 283 5X11 | 024 283 | 63X11 | 0.10 545 | 8X11.5 | 0.125 | 640
100 | 101 5X11 0.24 283 63X 11 0.10 545 | 6.3X11 0.10 500 | 8X11.5 | 0.125 @ 720
120 | 121 5X11 0.24 283 6.3X11 0.10 545 | 8X11.5 0.062 950 8§X16 | 0.085 @ 840
150 | 151 | 6.3X11 0.10 545 63X11 | 0.10 545 | 8X11.5 | 0.062 950 8X16 | 0.067 | 955

180 | 181 6.3X11 0.10 545 8X11.5 0.062 950 8X11.5 0.062 850 8X20 0.062 1050
220 | 221 6.3X11 0.10 545 8X11.5 0.062 950 8X11.5 0.062 1050 8X20 0.051 1200
270 | 271 8§X11.5 0.062 950 8X11.5 0.062 950 8X16 0.050 1260 10X20 0.043 1430
10X12.5 0.050 1260 | 12.5X15 | 0.046 1360
330 | 331 8X11.5 0.062 950 8X11.5 0.062 950 10X12.5 0.050 1200 10X20 0.042 1460
390 | 391 8X11.5 0.060 950 8X16 0.050 1260 8X20 0.048 1510 10X 25 0.034 1650
10X12.5 0.043 1340 10X16 0.048 1770 | 12.5X20 | 0.036 1680
470 | 471 8§X11.5 0.062 935 10X12.5 0.043 1325 10X16 0.045 1530 | 12.5X20 | 0.032 1820
8X16 0.050 1260 8X20 0.032 1510 10X20 0.042 1970 | 12.5X20 j 0.030 2060

360 | 561 05125 0.043 | 1340 | 10X16 | 0031 | 1770 | 125%151 0042 2130
680 | cg1 __8X16 0050 1260 | 10X16 | 0031 1770 | 10X25 | 0026 2260 | 125X25 | 0025 2420
10X12.5 | 0043 | 1340 125%20] 0.024 © 2490
20 | sz | 8X20 0032 | 1510 | 10X20 | 0022 [ 1970 | 125X20| 0024 | 2490 | 125X30 | 0.023 | 2870
10X16 0031 | 1770 | 125X15 | 0021 | 2130 16X20 | 0.025 | 2740
1000 | 10p | 8X20 0032 | 1510 | 10X25 | 0020 2260 | 125X20 0024 2490 | 125X35 0021 2950
10X16 | 0031 | 1770 | 12.5X20 0019 | 2490 16X25 | 0023 | 3020
1200 | 12y |_10X20 0.022 1970 | 125X20 | 0019 2490 | 12.5X25| 0022 2400 | 16X30 | 0.020 3050
125%15 | 0021 | 2130 18X25 | 0.023 | 2840
1500 | 1sp | 10X20 | 0.022 | 1970 | 125X20 | 0019 | 2490 | 125X30 0020 | 2760 | 16X30 | 0.019 3120
125%15 0021 2130 16X20 | 0020 2760 | 18X25 | 0.020 | 3150
1500 | 18y |_10X25 0.020 2260 | 125X25 | 0017 | 2910 | 12.5X35| 0018 | 3180 | 16X35 | 0.016 | 3450
125%X20 | 0019 | 2490 16X25 | 0018 | 3240 | 18X30 | 0018 : 3650
200 | 23y | 125X20 0019 2490 | 125X30 0014 3460 | 16X25 0018 3540 | 18X35 0016 _ 3720
16X20 0017 | 3260
700 | 27p | 125X25 | 0017 | 2910 | 125X35 | 0013 3580 | 16X35 | 001l . 3720 | I8X40 | 0014 | 3850
16X25 | 0014 | 3640 | 18X30 | 0011 3720
3300 | 33, | 125%X25 0017 2910 | 125X40 | 0012 3900 | 16X40 | 0010 4090
16X25 | 0014 | 3640 | 18%35 | 0010 | 4090
3000 | 395 | 1235X30 | 0014 | 3460 | 16X30 | 0012 [ 3900 | 18X40 | 0010 | 4150
16X20 0017 3260 | 18X25 | 0.013 3660
700 | 47y | 125X35 0013 3580 | 16X40 0010 4090
16X25 | 0014 | 3640 | 18x30 0011 | 4020
16X30 0012 | 3900 | 18x35 | 0010 4090
3600 | 562 es0s T 0.013 | 3660
16X30 | 0012 | 3900
6800 | 682 10505 0013 | 3660
200 | g2y | 16X35 0011 4020

18X30 0.011 4020
10000 | 103 18 X35 0.010 4090
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BR ~f Dimensions

63V (1]) 100V (24) 160V (2C) 200V (2D)
CAP(uF) Size ESR | Ripple Size ESR | Ripple Size ESR |Ripple Size ESR |Ripple
047 [ R47 | 5X11 140 | 60 5X11 | 150 | 60
10 [ 010 | 53Xl 140 62 S5X1T | 150 62
18 | 1IR8 | 5XI1 140 65 S5X11 150 65 63x11 150 60
22 | 2R2 | 5X11 120 | 68 SX1T ] 150 | 70 6.3x11 150 | 64 | 63x11 | 149 | 65
27 | 2R7 | 5X1l 120 70 S5X11 1 150 | 73 6311 150 | 70 | 63x11 | 149 | 70
33 [3R3 | 5XI1 120 74 SX11 | 150 78 6311 150 75 | 63X11 149 75
39 [3RO | 5XI1 120 76 SX11 | 150 | 84 63x11 150 | 78 | 63x11 | 149 | 80
47 | 4R7 | 5XIil 120 78 5X11 | 150 | 88 6.3x11 150 80 | 63x11 | 149 | 85
56 | 5R6 | 5x11 100 84 S5X11 | 100 92 6311 150 8 | 8x115 802 95
68 [ 6R8 | 5XII 100 8% SX11 1 1.00 | 95 6311 150 90 | 8x1L5 | 802 | 135
82 [ 8R2 | 5XII 100 | 92 5X11 | 1.00 | 100 | 8xI11.5 | 125 | 100 | 8X1L5 | 8.02 | 150
10 [ 100 | 5X11 | 085 115 | 63XI1 | 085 220 | 8xI11.5 | 9.5 | 140 | 8X1l.5 | 530 | 190
12 | 120 | 5X11_ 085 120 | 63X11 | 085 240 | 8xI11.5 915 _ 150 | 8x16 530 200
15 1150 | 5X11_ | 075 | 130 | 63X11 | 075 | 245 8X 16 9.15 | 230 | 8x20 3.85 | 220
s | 180 | 5X1__ 075 145 | 63XI1 | 070 255 8x16 790 | 230 | 8x20 3.58 | 280
10X16 358 280
2> | 220 |_63X1T | 065 | 283 | 8XIi5 | 035 | 360 §X 16 790 | 270 | 10X16 | 290 | 365
10X125 | 790 | 270
7 | 30 |_63XIT__ 039 28 | 8XIl5 040 373 8% 20 500 330 | 10X20 213 405
10X16 | 590 | 330
33 330 6.3X11 0.39 283 8§X11.5 0.40 385 10X 16 2.36 390 10X 25 1.78 470
125%X20 178 470
w0 | 390 |_63X1T_[ 039 [ 28 8X16 | 028 | 420 | 10X20 | 197 | 430 | 12.5x20 | 1.78 | 490
10X125 | 025 445 | 125x15 197 | 430
o | 470 |_63XIT 028 285 8X16 024 430 | 10X20 197 445 | 12.5X20 146 600
T0X125 | 025 | 460 | 12.5%15 | 197 | 445 8% 50 146 | 600
s6 | se0 _BXIL5 | 024 405 | 10X125 | 025 | 475 10X25 | 197 | 480 | 12.5X25 | 146 | 625
125X20 __1.56 540
8 | eso |_BXI15 | 024 | 4I5 §X20 | 0.19 | 650 | 125%20 | 156 | 560 | 16X20 | 135 | 690
10X16 | 021 | 645
© | m0 | 8XI1L5 024 435 | 10X16 019 6355 | 125%20 156 580 | 125%X30 125 770
8% 50 156 | 625 | 10X50 | 135 | 770
100 | 101 _BXI6 | 008 | 530 | 10X20 | 043 | 720 | 12.5%25 | 118 | 700 | 16X25 | 125 | 820
T0X125 | 017 540 | 125X15 014 705
20 | 121 L_8X16 008 560 | 10X25 002 920 | 125%30 11§ | 770 | 16X30 | 112 | 930
10X125 | 0.17 | 580 | 125X20 | 0.093 | 940
150 | 73] | 8X20 | 003 620 | 125X20 0093 950 | 125%X35 118 820 | 16X35 | L12 | 1010
10X16 019 640 10X50 094 820 | 12.5X50 . 1121040
180 | 181 _10X16 1 0019 | 655 | 125%25 | 0066 1250 | 16X30 | 0.94 | 900 | 1830 | 095 | 1050
720 | 221 |_10X20 008 020 | 125X25 0066 1280 | 16X30 094 _ 1050 | 18x35 __ 0.85 1230
125%15 | 0.090 | 905 125X50 | 0.94 | 1050
70 | 271 |_10X20  0.086 | 1020 | 125%30 | 0036 | 1360 | 16x35 | 076 | 1210
[25%X15 0090 985 | 16X20 0064 1345
330 | 331 |__10X25 10076 | 1165 | 125X35 | 0.047 | 1460 | 18%35 | 050 | 1320
125%X20 | 0.066 | 1180 | 16X25 | 0.048 1520
100 | 301 |_125X20 | 0,066 1210 | 125%40  0.040 1680 | I8X40 | 045 1520
[6X25  0.048 1820
[25%X25 | 0047 | 1620 | 16X30 | 0.036 1980
“ib | el 18X25  0.042 2150
s60 | se1 | _123X30 0038 1820 | 16X35 | 0.032 2250
16X20 | 0047 | 1850 | 18X30 | 0.034 | 2160
c50 | ca1 |_125X35 _ 0.036 2050 | 16X40 | 0.030 2300
[6X25 0035 2100 | 18X35  0.030 2250
20 | 521 |_12.5X40 ] 0.030 | 2430 | 18x40 ] 0.029 | 2730
[6X25 0035 2480
16X30 0026 2640
1000 | 102 ¢35 —170.034 | 2650
16X30 | 0.026 2650
1200 | 122 —e555— 0.034 2660
16X35 | 0023 | 2920
1500 | 152 ¢35 —0.028 2980
16X40 | 0.021 3250
1800 | 182 o35 — 0,000 3270
3200 | 222 | 18X40 | 0020 | 3430
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BR ~f Dimensions

250V (2E) 350V (2V) 400V (26) 450V (2W)
CAP(iF) Size . ESR Ripple| Size . ESR Ripple| Size : ESR Ripple| Size - ESR  Ripple
1.0 | 010 63X11 | 290 45 | 63X11 330 = 60 | 63X11 | 2856 65
12 | IR2 63x11 290 50 | 63X11 330 65 | 63X11 2856 70
15 | IRS 63x11 290 55 | 63X11 330 70 | 63X11 2856 75
1.8 | IR8 63x11 200 60 | 63X11 330 75 | 63X11 2225 75
22 | 2R2 | 63X11 | 300 | 75 | 63X11 | 200 | 75 | 63X1l1 | 33.0 | 80 | 8XIL5 | 1625 | 80
27 | 2R7 | 63X11 . 300 . 80 | §x11.5 180 80 | 8X115 . 330 = 90 | 8XI1.5 1625 85
33 | 3R3 | 63X11 300 85 | 8XI115 1685 8 | 8xI115 105 = 95 | 8XI15 1625 90
3.9 | 3R9 | 8X115 149 90 | 8x115 1685 90 | 8xI115 105 100 | 8X115 1625 95
a7 | apy [L8X1LS 149 105 | 8X1L5 1685 90 | 8XIl5 105 105 | 8X16 1125 110
§x16 | 105 | 105 | 10X125 | 1125 | 115
s6 | spe [8XILS - 109 . 110 | 8X16 1125 110 | 816 105 130 | 8X20 805 = 130
10X125 | 950 | 130 | 10X16 | 805 | 130
65 | epg 83115 | 802 | 120 | 8X16 1125 130 | 8X20 950 160 | 8X20 805 170
10X16 950 160 | 10X16 805 170
¢r | gy | 816 | 802 | 125 | 8x20 1030 . 150 | 10X16 . 540 . 230 | 10X16 . 805 . 225
10X16 1030 150
10 | 100 L8x16 | 802 | 220 | 10x16 | 805 | 220 | 10X16 | 450 | 240 | 10X20 | 670 | 245
12.5X15 . 670 245
s | 150 L10X16 385 370 | 10X20 650 295 | 10X25 430 300 | 125X20 670 340
12.5X20 430 300
s | 1go |10X20 | 358 | 420 | 10X25 | 650 | 330 | 125X20 | 430 | 350 | 125X20 = 245 | 370
12.5X20 | 650 | 385 §x50 | 225 | 370
2y | yop [ 10%X20 235 450 | 125X20 650 410 | 125X20 414 380 | 12.5X25 225 450
§X50 | 235 | 450 850 | 414 | 410
33 | 330 [125X20 | 235 | 530 | 125X25 [ 650 | 440 | 125X30 | 414 | 540 | 16X25 | 205 | 530
10X50 414 540 | 10X50  2.05 550
47 | 470 [ 125X25 120 630 | 16X25 225 540 | 16X25 414 630 | 16X30 160 670
10X50 225 590
s6 | sep [ 12:5%30 | 120 | 670 | 16x25 | 225 | 610 | 16X30 | 205 | 680 | 16X35 | 136 | 730
12.5%50 | 136 730
68 | ego 16%25 068 720 | 16X30 205 730 | 1825 160 760 | 18X30 109 790
10X50  0.68 720 12.5X50  1.60 760
82 | 820 | 16X30 068 755 | 16X35 160 800 | 18X30  1.60 910 | 18X35  1.09 830
100 | 1o [16%30 | 068 | 850 | 18x30 | 160 | 900 | 18x35 | 1.60 | 1120 | 18X40 | 085 | 970
125X50 . 0.68 | 850

120 | 121 16 X35 0.68 860 18X35 1.60 990 18X40 1.50 1350
150 | 151 18X 30 0.56 990 18X 40 1.50 1100
180 | 181 18 X35 0.56 1060
220 | 221 18X 40 0.42 1180
Size & DXL(mm)

Maximum Allowable Ripple Current (mA rms) at 105°C  100KHz
Maximum ESR (Q)at 20°C 100KHz
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EHEFRARTMRERRR
Product symbol system for Aluminum Electrolytic Capacitors
1] 2 [ 3]a]s e 7] 8 Jolw|ufwz|n|ulis|w |17 |8 |19 |20 |
SerielsCode ltage Cap(aﬁi%nce Tolerance Size Code Terminal Code Brand  Sleeve Other  Supplement Code
HE P — I_l
R R \oltage | Code Cap Tolerance ®D | Code L Code Brand | Code
P Code o Code
ark 25 | o (1 F) (%) 3 A 5 | 050 Chang | C
Fill in Series ”7 oF 01 OR1 +5 ] 4 B 5.4 | 054
Code Of ' 0.22 -~ 5 5 | cC 7 | o070
Variety list 4 0G : +10 D 9 | 0%
6.3 0J 0.47 R47 K Sleeve | Code
i -10 6.3 E 10 | 100 PVC v
Series | Code 10 1A 2.2 2R2 -15 10 G 115 | 115
CD110 | GR 16 1c 4.7 4R7 +20 M 12 H 12 | 120
CD293 | LP 10 100 -20 125 | | 14 | 140
25 1E +20 R 3| 16 | 160
35 v 22 220 0 14 K 20 | 200
40 1G 47 470 +20 H 16 L 25 | 250
50 1H 100 101 5 18 M 30 | 300
63 1 220 221 +20 v 19 N 35 | 350
-10
0 [l oo | || 25— —|[Bfo |l
100 2A =
s | s 680 681 -0 254 | Q 50 | 500
160 2C 1000 102 +30 G 30 R 55 | 550
2200 222 +10 35 S 60 | 600
180 | 22 L T a | L*30 0 [T 70 | 700
200 | 2D 10000 103 -10 ° 50 | U 80 | 800
220 2P +20 £ 51 v 90 | 900
250 2E -15 635 | W 100 | 10A
315 2F Cap (F) Code -30 B 76 X 105 | 10B
330 2U 0.5 504 +20 89 Y 110 | 11A
350 Vv 1 105 45 z 115 | 11B
120 | 12A
400 2G
o o 4.7 475 130 | 13A
10 106 140 | 14A
450 | 2w 47 476 150 | 15A
500 | 2H 100 107 160 | 16A
200 | 20A
205 | 20B
210 | 21A
215 | 21B
Terminal Code
1. 512k 2. 1EX 3 MR
PrEER | R EBER | R e eS| it REFK: 11 B RF PRI | AN MR LL
H=7 Z70 H=16 Z16 I NEL) N68 6.8 11.8 EE K68 6.8
H=7.5 Z75 H=17 z17 THEFABTE) S68 6.8 12.5 K52 5.2
H=7.7 zZ77 J1H=4 J40 ZEF A G S55 5.5 12.25~12. 40 UJE U12 12
H=8 780 LHB=11 L11 Wi5 15
H=9 Z90 MH=3.3 M33 AN W16 16 4. 12
H=3.2 732 15 A00 W17 17 . © M
= A5 F= PUktEt (578) 68 6.8 A : - : -
H=10 | Z10 | %t F=25 | B25 ‘ : B | RMTRE: | AR
JE HIp -
H=11 | z11 | 4w F=35 | B35 Vit CEJB) | C90 o0 8 RO8 D08
JE I 6 2 Q
H=12 | z12 | % F=50 | B50 TR | X68 6.8 10 R10 D10
H=15 | z15 TREF(EJR) | X90 9.0 17.2 R17 D17

For example: CD110 16WV 2200 1 F 20% 12.5X25 taping F=5.0 Brand: Chang PVC Sleeve
G|R[1]cl[2]2]2[m[1]2]5]0[B[5[0[C[V][0]
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mER B IR RS iR E RS R
Aviailabl terminals for Snap-in table and figure
TR FLAR AT LLE

The following terminal options can be selected

= Rt size SN
Code D F+0.5 | L1+0.5 P Figure
Sleeve £4 02
45 _ - PC board p|n out —— 0e'ts
S55( & $i) ' § G
LR @20~35 | 10 & T
N6B(T & 1) 58 _ vent L o
PCB
PC board pln out -
K68 @ 30~40 14.3 5.8 — 7 3 126 ‘ﬁ
F ( T\
/ 5405
K52 @ 30~40 | 14.7 4.5 - Vent
E
W16 @ 20 ) 55 3.0+1 i Vinyl steeve PG bost ot
© Negative zﬁé%ﬁ ] ‘i | 2-02
(, 777777777 )
W16 + z : ﬂ{ ﬂ\7
@ 22 10 4.0 3.0£1 : ‘ £
I N e ™
_ i
W17 @ 25.4 10 4.0 3.0£1 95 1 1] L+aMax
Safety vent
X PCB 4L
/ Sleeve £ n PC board pin-out
T /@N
2|t _}_.Lﬁ' L&
& WA e L
ces @35~40 | — 5.8 — r kﬁi% -
. L g T
Ve r — hL
n L2 e
BRI @i - AL CiFRd 31
TR ity 1 VA T A R A
. PCB 4L
)z Sleeve £4 PC board pin-out
. e —
. Lith L20
g 4 £
C90 @ 40 — 8.0 - & o
= k|
vent | T
Vent - g2
PCB #RfL
— PC board pin-out
X68(LRi%F) 5.8 ,
g rd 8
- v
@ 40 _ [ Y N AL S — . = _ . 5-62
vent — Terminal C=positive
Terminal &, B & D=blank
X90(E i F) 8.0 3 ‘ ‘s
3L, [4s00s Ll

CHANGZHOU HUAWEI ELECTRONICS CO.,LTD
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Leads forming size table and figure

R~t
A= IMNEE
D d+0.05 F+0.5 h f
@4 0.45 5 38+0.2 —
@5 0.45. 0.5 5 38+0.2 — :
M @6 0.45. 0.5 5 38+0.2 — s
26.3 0.45. 0.5 5 38+0.2 —
o8 05. 0.6 5 38+0.2 —
15 mox .y o h
@4 0.45 25 38+0.2 — - J ‘
] [F—3
| n
M; S <
. i
‘\\\\” L 1
@5 0.45. 0.5 25 3.8+0.2 — ~ _
@4 0.45 15 38+0.2 —
@5 0.45. 0.5 20 38402 —
o6 0.45. 0.5 25 38+0.2 —
6.3 0.45. 0.5 25 38402 — V{ "
o8 0.5. 0.6 35 3.8+0.2 — ( H _
VA 5 1 o
@10 0.6 5 3.8+0.2 — h l ‘ I N
@12(2712.5) 06 5 38+0.2 — EE— |
713 06 5 38+0.2 —
@16~ @18 08 75 3.8+0.2 —
@19 08 7.5(10) 38+0.2 —
@5 0.45. 0.5 5 42402 1.1+40.1
J2 @6~ 263 | 0.45. 05 5 42+02 1.1+40.1
o8 05. 0.6 5 4.2+0.2 1.1+40.1
@10 06 5 45+0.2 1.240.1
212 (B 125)| 06 5 45402 1.240.1
J1
@16~ @ 18 08 75 45+02 1.340.1
@19 08 7.5(10) 45+02 1.340.1

CHANGZHOU HUAWEI ELECTRONICS CO.,LTD
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Leads forming size table and figure

Rt
RS SN IE
D d+0.05 F+0.5 h f
@5 0.45. 0.5
E @6~ @63 | 0.45. 0.5 | 5:0.3 12+0.2 3.3:0.2
28 0.5. 0.6
@5 0.5 2.0 2.0£0.5 3.240.2
@6~ 26.3 0.5 25 2.00.5 3.5:0.2
LHA/ 28 0.5. 0.6 3.5 2.0£0.5 4.0£0.2
LHB
@10 0.6 5 2.2+0.5 4.0£0.2
212
(D195 0.6 5 2.240.5 3.5:0.2
@16~ @ 20 0.8 75 22405 45:0.2
Rt
(A%s) SN
D d+0.05 | F£0.5 h hl f

LHD $12.5 0.6 5.0 | 4.0£0.5 | 10+0.5 | 3.8+0.5

LHF ¢8 0.5 5.0 [2.0~25| 1Max | 3.7+0.3

CHANGZHOU HUAWEI ELECTRONICS CO.,LTD



Chang
F RGBT (135

Taping of Chip Type Aluminum Electrolytic Capacitors, Package

B 4 Carrier tape

Unreel direction
5]

e B ®DXL | 4X5.4 | 5X5.4 | 63x5.4 | 63X7.7/8x6.5 | 8x105| 10x105
o157 ZJ ﬁw W | 120 | 12.0 | 16.0 | 16.0 | 16.0 | 24.0 | 24.0

IS

P 8.0 12.0 12.0 12.0 12.0 16.0 16.0

iO,LZ
.
- Fi o V& Im F 5.5 55 7.5 7.5 7.5 11.5 11.5
— | i ) " Jrag Qi S
= — A 5.0 6.0 7.0 7.0 8.7 8.7 10.7
728 1 N A B A ) J_J °
u 9 Bo 5.0 6.0 7.0 7.0 8.7 8.7 10.7
Fo eyt T o T, 58 | 58 | 58 | 80 | 68 | 11.0 | 110

|
Package quantity {u2% 5
_ 4X5.4 2000pcs 24000pcs
il il = 5X5.4 1000pcs 12000pcs
s 6.3X5.4 6.3X7.7 8x65 1000pcs 10000pcs
8X10.5 10X10.5 500pcs 3500pcs
(mm)
oDXL | 4%5.4 | 5X5.4 | 63%x54 | 63x7.7 | 8X6.5 | 8X105 | 10X105
28042 s T 14 14 18 18 18 26 26
$12.5~ b 20 MELE 125~ b 20Package
T
|ejele|e|clelele|v] S
i -
. |000000o : S
5 5 -
o|s|e|en[nls[c]s SRR
s|sle]s]sle "

1 I [vf
{mm) Package quantity
Size (pD = L) T T2 1?? O;: =
125 %135, 125%16 77 18 <= pes.
16 =165, 18x 16.5 20x 165 225 185 16 Glpcs.
12,5 21 26 23
16%215, 18x215 20=215 285 235 18, 20 40pcs.
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Taping of Aluminum Electrolytic Capacitor and size (Standard products)
Fig-1 Fig-2 Fig-3
ey e (P @/
|

i Ej i

ol Pr_ ILF | ol P1_ IF] o0 ol [ R
>J _Jl®d = >J - - >J 121 N
Jo (L ((ﬁ]‘ S i (G4 (]
A ) =3 : D)) AR )
/ T T T / T T 1) / e i} H
oy 1 ome P | ep o ai '
4002 E
W % 3R Size table
. A% (D)
RE | A%
a5 @6 (6.3) a8 @10 @?12-13 @12-13 | @16-19 | @5 | D6 (6.3. 8) @8
+0.05 0.5 0.5 0.5. 0.6 0.6 0.6 0.8 0.5 0.5. 0.6
P +1.0 12.7 12.7 15.0 25.4 30.0 12.7
Po +0.2 12.7 12.7 15.0 12.7 15.0 12.7
Py +0.5 3.85 3.85 3.85 3.85 5.0 3.85 3.75 5.35 5.1 4.6
+0.5
F 0.2 5.0 5.0 5.0 5.0 5.0 7.5 2.0 2.5 3.5
W +0.5 18.0 18.0 18.0 18.0
W1 +0.5 9.0 9.0 9.0 9.0
W, <1.5 <15 <1.5 <15
Wo =12 =12 =12 =12
H +0.75 18.5 18.5 18.5 18.5
Ho +0.5 16 - - -
Do +0.2 24.0 4.0 24.0 24.0
t +0.2 0.6 0.7 0.7 0.6
Ah <2.0 <2.0 <2.0 <2.0
Reference figure Fig-1 Fig-2 Fig-3 Fig—4
W Jqi e Lk Packaging Specification
7o AR #r&:0 Ammunition SR ORI
Parts diameter i Ammunition packing dimensions
(mm) B i A (D) Quantity/Box(pces) (mm)
@5 2000 325 x 229 x 51
76(6.3) 1500 325 x 229 x 51
@8 1000 330 x 240 x 51
@10 500 330 x 191 x 51
@12.5 450 325 x 267 x 58
716 250 315 x 221 x 63

CHANGZHOU HUAWEI ELECTRONICS CO.,LTD



SRR R Chang

MEBEASRETRARRTEX (B/hED

Taping of Aluminum Electrolytic Capacitor and size (Super miniature products)
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Aluminum Electrolytic Capacitors

Po £l == Po
. .
W %7 R 3K Size table
fom P Mz (D)
Y| %" | 23 | o4a| o5 | 263| @8 | @3 | @4 | @5 | @63 @8 @3 | @4 | o5
+0.05 0.4 0.45 0.5 0.5 0.4 0.45 0.5 0.5 0.4 0.45
P +1.0 12.7 12.7 12.7
Po +0.2 12.7 12.7 12.7
P1 +0.5 3.85 5.85 5.6 5.35 5.1 5.1 4.6 5.1
+0.5
F 0.2 5.0 1.0 1.5 2.0 2.5 25 3.5 2.5
W +0.5 18.0 18.0 18.0
Wi +0.5 9.0 9.0 9.0
W, <3 <3 <3
Wo =7.0 =7.0 =7.0
H +0.75 18.5 18.5 18.5
Ho +0.5 16 - -
Do 10.2 @4.0 @4.0 @4.0
t 0.2 0.6 0.6 0.6
Ah <2.0 <2.0 <2.0
Reference figure Fig-1 Fig—4 Fig-5
W Jwi B3 Packaging Specification
e EAA #4555 Ammunition &L R
Parts diameter - _ Ammunition packing dimensions
(mm) & % (1) Quantity/Box(pes) (mm)
@4 x5
25x 229 x 4
o4 x 7 2500 325 9 x 45
@5 x5
o5 %7 2000 325x% 229 x 45
@6.3 x5
6.3 x 7 1500 325x 229 x 45
@8 x 5
28 x 7 1000 325x 240 x 45

CHANGZHOU HUAWEI ELECTRONICS C O.,LTD.




LEAD FREE TYPE REFLOW SOLDERING CONDITION

TwBEHAERXER

Temperature / Time profile

B | R OREH

[P e P g i) o 2 1]
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Tma)(
220
190
160
< >
L4
25 > >
L1 L2 L3
S X 3 L2 L3 L4 Tmax
WX HREE (°C) 257160 1607190 | 1907217 | 2207220 260
FUR X TE] (sec) 45~135 90 + 30 9~27 40~70 5
THELRRF (C/sec) 1~3
Recommended Land Size BT T 1) 2 g R ~f
(mm)
Size X Y a
D4 1.6 2.6 1.0
5 1.6 3.0 1.4
6.3 1.6 35 2.1
| ®8X10.5L 25 35 3.0
X ®10X10.5L 25 4.0 4.0
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Aluminum Electrolytic Capacitors

Application Guidelines for Aluminum Electrolytic Capacitors

1. Circuit Design

(1) Please make sure the application and mounting conditions to which the
capacitor will be exposed to are within the conditions specified in catalog or
alternate product specification (Referred to as specification here after).

(2) Operating temperature and applied ripple current shall be within the
specification.

@ The capacitor shall not be used in an ambient temperature which
exceeds the operating temperature specified in the specification.

@Do not apply excessive current which exceeds the allowable ripple
current.

(3) Appropriate capacitors which comply with the life requirement of the
products should be selected when designing the circuit.

(4) Aluminum electrolytic capacitors are polarized .Make sure that no reverse
Voltage or AC voltage is applied to the capacitors. Please use bi-polar
Capacitors for a circuit that can possibly see reversed polarity.

Note: Even bi-polar capacitors can not be used for AC voltage application.

(5) For a circuit that repeats rapid charging / discharging of electricity, an
appropriate capacitor that is capable If enduring such a condition must be
used. Welding machines and photo flash are a few examples of products
that contain such a circuit voltage fluctuates substantially.

For appropriate choice of capacitors for circuit that repeat rapid charging /
discharging, please consult Nichicon.

If excess a rush current due to drastic charge / dis-charge was applied to
conductive polymer aluminum solid electrolytic capacitors, it may cause a
short circuit or an increase in leakage current. Therefore, please do not
apply a rush current that is larger that 10A.

(6) Make sure that no excess voltage (that is, higher than the rated voltage) is
applied to the capacitor.

@ Please pay attention so that the peak voltage, which is DC voltage
overlapped by ripple current, will not exceed the rated voltage.

In the case where more than 2 aluminum electrolytic capacitors are used

in series, please make sure that applied voltage will be lower than rated

voltage and the voltage be will applied to each capacitor equally using a

balancing resistor in parallel with the capacitors.

Please do not use conductive polymer aluminum solid electrolytic

capacitors for the application listed below, since the solid organic polymer

aluminum electrolytic capacitor cannot reach its maximum performance.

@

1) Coupling circuits

2) R-Ctiming circuit

3) High impedance voltage retention circuit

4)  Circuits, which extremely low voltage in compared to the rated voltage
is only applied

5)  Circuits, which are greatly affected by leakage currents for special use

such as multiple parts used in a series, please contact us for
recommendations.

(7) Aluminum electrolytic capacitors must be electrically isolated as follows:
The aluminum case and the cathode foil are connected by the unstable
resistance of a naturally formed oxide layer inside the aluminum case and
the electrolyte.

@ Case and negative terminal, Case and positive terminal, Case and circuit

Pattern.

@ Auxialiary terminal of can type and negative and positive terminal,
including the circuit pattern.
® Case and both terminals of a bi-polarized capacitor.

(8) Outer sleeve of the capacitor is not guaranteed as an electrical insulator.
Do not use a standard sleeve on a capacitor
in applications that require the electrical insulation. When the application
requires special insulation, please contact our sales office for details.

(9) Capacitors may fail if they are used under the following conditions:

@ Environmental (climatic) conditions

(a) Being exposed to water, high temperature & high humidity atmosphere,
or condensation of moisture.

(b) Being exposed to oil or an atmosphere that is filled with particles of oil.

(c) Being exposed to salty water or an atmosphere that is filled with
particles of salt.

(d) In an atmosphere filled with toxic gasses (such as hydrogen sulfide,
sulfurous acid, nitrous acid, chlorine, bromine, methyl bromide,
ammonia, etc.).

(e) Being exposed to direct sunlight, ozone, ultraviolet ray, or radiation.

(f) Being exposed to acidic or alkaline solutions.

@ Under severe conditions where vibration and/or mechanical shock
exceed the applicable ranges of the specifications.

(10) When designing a P.C. board, please pay attention to the following:

@ Have the hole spacing on the P.C. board match the lead spacing of the
capacitor.

@ There should not be any circuit pattern or circuit wire above the capacitor
pressure relief vent.

® Unless otherwise specified, following clearance should be made above
the pressure relief vent.

ELECTRONICS CO.,LTD.
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Case Diameter
¢ 6.3to 16mm
¢ 18 to 35mm 3mm or more
@ 40mm or more 5mm or more

@ In case the vent side is placed toward P.C. board (such as end seal
vented parts), make a corresponding hole on the P. C. board to release
the gas when vent is operated. The hole should be made to match the
capacitor vent position.

® Screw terminal capacitors must be installed with their end seal side
facing up. When you install a screw terminal capacitor lying down, the
upper side must be the pressure relief vent or a positive terminal.

(11) The main chemical solution of the electrolyte and the separator paper
used in the capacitors are combustible. The electrolyte is conductive.
When it comes in contact with the P.C. board, there is a possibility of
pattern corrosion or short circuit between the circuit pattern which could
result in smoking or catching fire.

Do not locate any circuit pattern beneath the capacitor end seal.

(12) Do not design a circuit board so that heat generating components are
placed near an aluminum electrolytic capacitor or reverse side of P.C.
board (under the capacitor).

(13) Please refer to the pad size layout recommendations in our catalog
when designing in surface mount capacitors.

(14) Electrical characteristics may vary depending on changes in temperature
and frequency. Please consider this variation when you design circuits.

(15) When you mount capacitors on the double-sided P.C. boards, do not
place capacitors on circuit patterns or over on unused holes.

(16) The torque for terminal screw or brackets screws shall be within the
specified value on Nichicon's drawings.

(17) When you install more than 2 capacitors in parallel, consider the balance
of current flowing through the capacitors. Especially, when a solid
conductive polymer aluminum electrolytic capacitor and a standard
aluminum electrolytic capacitor are connected in parallel, special
consideration must be given.

(18) If more than 2 aluminum electrolytic capacitors are used in series, make
sure the applied voltage will be lower than the rated voltage and that
voltage will be applied to each capacitor equally using a balancing resistor
in parallel with each

2. Mounting

(1) Once a capacitor has been assembled in the set and power applied,

Even if a capacitor is discharged, an electric potential (restriking voltage)
may exist between the terminals.

(2) Electric potential between positive and negative terminal may exist as a
result of returned electromotive force, so please discharge the capacitor
using a 1kQ resistor.

(3) Leakage current of the parts that have been stored for more than 2 years
may increase. If leakage current has increased, please perform a voltage
treatment using 1kQ resistor.

(4) Please confirm ratings before installing capacitors on the P.C. board.

(5) Please confirm polarity before installing capacitors on the P.C. board.

(6) Do not drop capacitors on the floor, nor use a capacitor that was dropped.

(7) Do not damage the capacitor while installing.

(8) Please confirm that the lead spacing of the capacitor matches the hole
spacing of the P.C. board prior to installation.

(9) Snap-in can type capacitor such as JIS style symbol 692, 693, 694 and 695
type should be installed tightly to the P.C. board (allow no gap between the
P.C. board an bottom of the capacitor).

(10) Please pay attention that the clinch force is not too strong when

capacitors are placed and fixed by an automatic insertion machine.

(11) Please pay attention to that the mechanical shock to the capacitor by
suction nozzle of the automatic insertion machine or automatic mounter,
or by product checker, or by centering mechanism.

(12) Hand soldering.

@ Soldering condition shall be confirmed to be within the specification.

@ Ifitis necessary that the leads must be formed due to a mismatch of
the lead space to hole space on the board, bend the lead prior to
soldering without applying too much stress to the capacitor.

®@ |If you need to remove parts which were soldered, please melt the solder
enough so that stress is not applied to lead.

@ Please pay attention so that solder iron does not touch any portion of
capacitor body.

(13) Flow soldering (Wave solder)

@ Aluminum capacitor body must not be submerged into the solder bath.
Aluminum capacitors must be mounted on the "top side" of the P.C.
board and only allow the bottom side of the P.C. board to come in
contact with the solder.

@ Soldering condition must be confirmed to be within Nichicon specification.
Solder temperature: 260 50C Immersing lead time:10 1 second, Thickness of
P.C. board : 1.6mm.

@ Please avoid having flux adhere to any portion except the terminal.

@ Please avoid contact between other components and the aluminum
capacitor.

Clearance Required
2mm or more

CHANGZHOU HUAWEI ELECTRONICS CO.,LTD.
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(14) Reflow soldering(SMD only)
® Soldering condition must be confirmed to be within Huawei Specification.
@ When an infrared heater is used, please pay attention to the extent of
heating since the absorption rate of infrared, will vary due to difference in
the color of the capacitor body, material of the sleeve and capacitor size.

(15) Soldering flux
There are non-halogen types of flux that do not contain ionic halides, but
contain many non-ionic halides. When there non-ionic halides infiltrate the
capacitor, they cause a chemical reaction that is just as harmful as the
use of cleaning agents. Use soldering flux that dose not contain non-ionic
halides.

(16) Shrinkage, bulging and/or cracking could be seen on the outer sleeve of
the capacitor when capacitors are kept in for more than 2 minutes at
150 C ambient temperature during soldering at reflow process or resin
curing process. Applying high temperature gas or heat ray to capacitor
can cause the same phenomenon.

(17) Do not tilt lay down or twist the capacitor body after the capacitor are
soldered to the P.C. board.

(18) Do not carry the P.C. board by grasping the soldered capacitor.

(19) Please do not allow anything to touch the capacitor after soldering. If P.C.
board are stored in a stack, please make sure P.C. board or the other
components do not touch the capacitor.

The capacitors shall not be effected by any radiated heat from the
soldered P.C. board or other components after soldering.
(20) Recommended Cleaning Condition
Applicable : Any type, any ratings.
Cleaning Agents
Based Alcohol solvent cleaning agent
Isopropyl Alcohol
Based water solvent cleaning agent
Premium alcohol solvent type
Cleaning Conditions :
Total cleaning time shall be no greater than 5 minutes by immersion,
ultrasonic or other method.
(Temperature of the cleaning agent shall be 60°C maximum.)
Atfter the board cleaning has been completed, the capacitors should be
dried using hot air for a minimum of 10 minutes.
If the cleaning solution is infiltrated between the case and the sleeve,
the sleeve might soften and swell when hot air temperature is too high.
Therefore, hot air temperature should not exceed softening temperature
(80°C) of the sleeve.
Insufficient dries after water rinse may cause appearance problems,
such as sleeve shrinking, bottom-plate bulging.
In addition, a monitoring of the contamination of cleaning agents
(electric conductivity, pH, specific gravity, water content, etc.) must be
implemented.
After the cleaning, do not keep the capacitors in an atmosphere
containing the cleaning agent or in an air tight container.
In addition regarding jet washing, please use caution since the sleeve
may expand cause of the angle and / or the strength of the water jet.
Depending on the cleaning method, the marking on a capacitor may be
erased or blurred.
Consult Nichicon before using a cleaning method or a cleaning agent
other than those recommended.
(21) Fixing Material and Coating Material
® Do not use any affixing or coating materials, which contain halide
substance.
@ Remove flux and any contamination, which remains in the gap between
the end seal and PC board.
® Please dry the cleaning agent on the PC board before using affixing or
coating materials.
@ Please do not apply any material all around the end seal when using
affixing or coating materials.
There are variations of cleaning agents, fixing and coating materials, so
please contact those manufacture or our sales office to make sure that
the material would not cause any problems.
(22) Others
Wooden package material may be subjected to fumigation by a halogen
(e.g. methyl bromide) before they are exported in order to protect them
against pests. If devices with aluminum electrolytic capacitors or
capacitors themselves are directly fumigated or packed with the pallet that
is fumigated, the capacitors may internally corrode due to the halogen
contents of fumigation agents.

3. In the equipment

(1) Do not directly touch terminal by hand.
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(2) Do not short between terminals with conductor, nor spill conductible liquid
such as alkaline or acidic solution on or near the capacitor.

( 3) Please make sure that the ambient conditions where the set is installed
not have any of the following conditions:

® Where capacitors are exposed to water, high temperature & high
humidity atmosphere, or condensation of moisture.
Where capacitors are exposed to oil or an atmosphere that is filled with
particles of oil.
Where capacitors are exposed to salty water, high temperature & high
humidity atmosphere, or condensation of moisture.
The atmosphere is filled with toxic acid gasses (e.g. hydrogen sulfide,
sulfurous acid, nitrous acid, chlorine, bromine, methy bromide, etc.)
The atmosphere is filled with toxic alkaline gasses (e.g. ammonia)
Where capacitors are exposed to acidic or alkaline solutions.
Since shrinkage, bulging and/or crack could be seen on outer sleeve of
capacitor when capacitors are used in atmosphere where condensation
of moisture occures, please confirm their adaptation before the use. The
condensation of moisture could occure when temperature cycling test/
Rapid change of temperature test is performed, in this case,
aforementioned sleeve problem could be seen.
4. Maintenance Inspection
(1) Please periodically inspect the aluminum capacitors that are installed in

industrial equipment. The following items should be checked:
@ Appearance : Remarkable abnormality such as vent operation, leaking
electrolyte etc.
@ Electrical characteristic: Capacitance, dielectric loss tangent, leakage
current, and items specified in the specification.

5. In an Emergency

(1) If you see smoke due to operation of safety vent, turn off the main switch
or pull out the plug from the outlet.

(2) Do not bring your face near the capacitor when the pressure relief vent
operates. The gasses emitted from that are over 100°C.
If the gas gets into your eyes, please flush your eyes immediately in pure
water.
If you breathe the gas, immediately wash out your mouth and throat with
water.
Do not ingest electrolyte. If your skin is exposed to electrolyte, please wash
it away using soap and water.

6. Storage

(2) It is recommended to keep capacitors between the ambient temperatures
of 5°C to 35°C and a relative humidity of 75% or below.
(2) Please make sure the ambient storage conditions will be free from the

conditions that are listed in clause 3. "In the equipment" at (3).

In order to maintain the satisfactory soldering condition for conductive

polymer aluminum solid electrolytic capacitors, the following items must be

strictly adhered to.

1) Parts should be stored sealed in a bag until they are actually used.

2) Once the sealed bag is cut open, all the parts should be used at one
time. If not, then the remaining parts should be places in a bag and
sealed with tape.

3) In order to maintain a good solderability of the parts, shelf life of parts
should not exceed 1 year.

7. Disposal

Qe ® © ©

(1) Take either of the following methods in disposing of capacitors.
® Make a hole in the capacitor body or crush capacitors and incinerate
them.
@ If incineration is not applicable, hand them over to a waste disposal
agent and have them buried in a landfill.
(2) When removing a capacitor from the circuit board or when disposing of
capacitor please ensure that the capacitor is properly discharged.

ESR, Impedance Measuring Point
Radial lead type
ESR should be measured at both of the terminal ends closest to the
capacitor body.
Chip type
ESR should be measured at both of the terminal ends closest where the
terminals protrude through the plastic platform.
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