Panasonic Aluminum Electrolytic Capacitors/TS-HA

Aluminum Electrolytic Capacitors
(Type Snap-In Series HA)

Series: HA
Type:TS (Sn ap-ln)

STANDARD

IECQ Ceriified  105°C

B Features B Recommended Applications
+ Lifetime: 105°C 2000 h » Smoothing circuits, AC adapters, inverter lighting
*+ Snap-in terminals systems

¢ 20 to 25% smaller than series TS-NHE
* |EC pub. 384-4 approved

B Explanation of Part Numbers

1 2 3 4 5 6 7 8 9 10 il 12
o] i HjEIEEeE
Product Code Style Reted Working Voltage Code Series Code N. Capacitance Code Diameter Option
| | |
ECOS* Standard terminal type B 22mm A With PVCplate
ECEC  Short terminal type C 25mm B Without PVC plate
D  30mm
W.V.Code [1A|1C|1E[IV|TH[1J|1IK|2A|2C|2P |2D [2E | 2F | 2V | 2G E_ 35mm
W.V. (V) 10 |16 | 25| 35|50 | 63 [ 80 (100160180200 250|315 350 [ 400
* Qur product code will be changed from BCO to BSE during April 1996 to March 1998. We will inform the revision date before our change.
B Specifications
Operating temperature range -40to +105°C -2510 +105°C
Reated working voltage 10t0 250 VDC 31510400 VDC
Nomina capacitance range 180 to 68000 uF 56 to 680 WF
Capacitance tolerance +20% (120 Hz/+20°C)
DC leakage current 3VCV (1A) max. alter 5 minutes application of rated working voltage at +20°C.
C: Capacitance (uF) V: Working Voltage (V DC)
tan & (120 Hz/+20°C)
Working Voltage (V) 10 16 25 35 50 63 80 100 (160 to 400
tan & 0.55 045 0.35 0.30 0.25 0.20 017 0.15 0.15
For capacitance value > 33000 L, add the following calculated value: (Rated capacitance) — 33000 uF %01
10000 uF
Frequency correction factor Frequency (Hz) 50 60 100 120 500 1k 10k~
for ripple current CF 1610100V 093 095 099 1.00 1.05 1.08 1.15
160 fo 450 V 0.75 0.80 0.95 1.00 1.20 1.25 1.40
Endurance After 2,000 hours application of DC voltage with specified ripple current (< rated DC working voltage) at +105°C,
the capacitor shall meet the following limits.
Capacitance change +20% of initid measured value (23.5 £25%)
tan & <200% of initial specified value
DC leakage current < initial specified vdue
Shelf lite After storage for 1,000 hours at +85°C with no voltage applied, capacitor shall meet the limits specified in “Endurance.”

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic Aluminum Electrolytic Capacitors/TS-HA

B Dimensions in mm (not to scale)
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B Case Size/Ripple Current (A) rms (120 Hz/+105°C)
Working Voltage (code) 10V (1A) - (SV) 13V Working Voltage (code) 16V (1C) - (SV) 20V
Cap. (uF) Ripple Case size oD x L 9mm) Cap. (uF) Ripple Case size oD x L 9mm)
(code) Current B c D E (code) Current B c D E
10,000  (103) 1.80 22x25 6,800 (682 220 22x25
12,000  (123) 220 22x30 8200 (822 240 22x30
15,000  (153) 230 22x35 | 25x25 10,000  (103) 2,60 22x30 | 25x25
18,000  (183) 240 22x40 | 25x30 12000 (129) 290 22x35 | 25x30 | 30x25
2000 (23 2,60 22x45 | 25x35 | 30x25 15,000  (153) 320 22x40 | 25x35 | 30x30
27,000 (273) 3.10 22x50 | 25x40 | 30x30 | 3ox25 18,000  (183) 350 22x45 | 25x40 | 30x30 | 35x25
33000 (333 340 25x45 | 30x35 | 35x30 22000 (223 3.80 25x45 | 30x35 | 36x30
39,000 (393) 370 25x50 | 30x40 | 35x30 27,000 (273 420 25x50 | 30x40 | 35x30
47000 (473 420 30x45 | 35x35 33,000 (333 4.70 30x45 | 35x35
56,000  (563) 5.00 30x50 | 35x40 39,000 (393 5.10 30x50 | 35x0
68,000 (683 550 35x50 * 47,000  (473) 550 35x45 *
56,000  (563) 6.00 36x50 *
Working Voltage (code) 25V (1E) - (SV) 32V Working Voltage (code) 35V (1C) - (SV) 44V
Cap. (uF) Ripple Case size oD x L 9mm) Cap. (uF) Ripple Case size oD x L 9mm)
(code) Current B c D E (code) Current B c D E
4700 (472 2.00 22x25 3300 (332 1.90 22x25
5600 (562 2.00 22x30 3900 (392 200 22x30
6,800 (682 240 22x30 | 25x25 4700 (472 220 22x35
8200 (822 270 22x35 | 25x30 | 30x25 5600  (562) 240 22x35 | 25x30 | 30x25
10,000  (103) 3.00 22x40 | 25x35 | 30x30 6,800 (682 2,60 22x40 | 25x35 | 30x30
12,000  (123) 320 22x45 | 25x40 | 30x30 | 35x25 8200 (822 290 22x50 | 25x40 | 30x30 | 35x25
15,000  (153) 3.60 25x45 | 30x35 | 35x30 10,000  (103) 320 25x45 | 30x35 | 36x30
18,000  (183) 3.90 25x50 | 30x40 | 35x35 12000  (123) 350 25x50 | 30x40 | 35x30
2000 (23 4.30 30x45 | 35x35 15,000  (153) 3.90 30x45 | 35x35
27,000 (273) 4.80 35x45 * 18,000  (183) 4.30 35x40
33000 (333 5.50 35x50 * 22000 (223) 5.00 36x50 "

* When capacitors of 35x45L and #35x50L are mounted on PWB, reinforce them with mounting clamp or adhesives. (Avoid using adhesives including halogenated compositions.)

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic

Aluminum Electrolytic Capacitors/TS-HA

B Case Size/Ripple Current (contd)

(A) rms (120 Hz/+105°C)

Working Voltage (code) 50V (1H) - (SV) 63V Working Voltage (code) 63V (1J) - (SV) 79V
Cap. (uF) Ripple Case size oD x L 9mm) Cap. (uF) Ripple Case size oD x L 9mm)
(code) Current B c D E (code) Current B c D E
1,800  (182) 1.50 22x25 1,200 (122) 1.40 22x25
2200 (222 1.70 22x30 1,500  (152) 1.50 22x30
2700 (272 1.80 22x30 | 25x25 1,800 (182 1.70 22x30 | 25x25
3300 (332 2.00 22x35 | 25x30 2200 (222 200 22x35 | 25x30
3900 (392 220 22x40 | 25x35 | 30x25 2700 (272 220 22x40 | 25x35 | 30x25
4700 (472 250 22x45 | 25x40 | 30x30 | 35x25 3300 (332 250 22x50 | 25x40 | 30x30 | 35x25
5600 (562 2.80 22x50 | 25x40 | 30x35 | 35x30 3900 (392 270 25x45 | 30x35 | 36x30
6,800 (682 3.30 25x50 | 30x40 | 35x30 4700 (472 3.00 25x50 | 30x40 | 35x30
8200 (822 3.60 30x45 | 35x35 5600  (562) 3.30 30x45 | 35x35
10,000  (103) 4.00 30x50 | 35x40 6,800 (682 3.60 30x50 | 35x40
12,000  (123) 450 35x45 * 8200 (822 3.90 35x45 *
15,000  (153) 4.80 35x50 * 10,000  (103) 440 36x50 »
Working Voltage (code) 80V (1K) - (SV) 100V Working Voltage (code) 100V (2A) - (SV) 125V
Cap. (uF) Ripple Case size oD x L 9mm) Cap. (uF) Ripple Case size oD x L 9mm)
(code) Current B c D E (code) Current B c D E
820  (821) 120 22x25 560  (561) 1.10 22x25
1,000 (102 1.30 22x30 | 25x25 820  (821) 1.40 22x30 | 25x25
1200 (122 150 22x30 | 25x25 1,000 (102) 1.70 22x35 | 25x30
1500 (152 1.70 22x35 | 25x30 1200 (12 1.80 22x40 | 25x35 | 30x25
1800 (182 1.80 22x40 | 25x35 | 30x25 1,500  (152) 210 22x45 | 25x40 | 30x30 | 35x25
2200  (222) 210 22x45 | 25x35 | 30x30 | 3ox25 1,800 (182 2.30 26x45 | 30x35 | 35x30
2700  (272) 240 25x45 | 30x35 | 35x30 2200 (222 2.60 25x50 | 30x40 | 35x30
3300 (332 2.60 25x50 | 30x40 | 35x30 2700 (272 2.90 30x45 | 35x35
3900 (392 3.00 30x45 | 35x35 3300 (3 320 30x50 | 35x40
4700 (472 3.30 30x50 | 35x40 3900 (3% 3.60 35x45 *
5600 (562 370 35x45 * 4700 (472 3.80 35x50 *
6,800 (682 3.90 35x50 *
Working Voltage (code) 160V (2C) - (SV) 200V Working Voltage (code) 180V (2P) - (SV) 225V
Cap. (uF) Ripple Case size gD x L 9mm) Cap. (uF) Ripple Case size gD x L 9mm)
(code) Current B c D E (code) Current B c D E
2710  (271) 1.10 22x25 20  (221) 1.00 22x25
330 (331) 1.20 22x30 2710 (271) 1.10 22x25
390  (391) 1.30 22x30 | 25x25 330  (331) 1.20 22x30 | 25x25
470  (471) 1.40 22x35 | 25x30 390  (391) 1.30 22x30 | 25x25
560  (561) 1.50 22x40 | 25x30 | 30x25 470 (471) 1.40 22x35 | 25x30 | 30x25
680  (681) 1.70 22x45 | 25x35 | 30x30 560  (561) 1.50 22x40 | 25x35 | 30x25
820 (821) 200 25x40 | 30x30 680  (681) 1.70 22x50 | 25x40 | 30x30
1,000  (102) 220 25x45 | 30x35 80 (821) 200 25x45 | 30x35 | 35x30
1200 (122 230 25x50 | 30x40 1,000  (102) 220 30x40 | 35x30
1500  (152) 250 30x45 | 35x35 1,200 (122) 230 30x45 | 36x35
1,800 (182 270 30x50 | 35x40 1,500  (152) 250 30x50 | 36xd5
2200 (222 290 35x50 * 1,800 (182 270 36x45 *
2200 (222 2.90 36x50 *

* When capacitors of 35x45L and #35x50L are mounted on PWB, reinforce them with mounting clamp or adhesives. (Avoid using adhesives including halogenated compositions.)

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic Aluminum Electrolytic Capacitors/TS-HA

B Case Size/Ripple Current (contd) (A) rms (120 Hz/+105°C)
Working Voltage (code) 200 V (2D) - (SV) 250V Working Voltage (code) 250V (2E) - (SV) 300V
Cap. (uF) Ripple Case size oD x L 9mm) Cap. (uF) Ripple Case size oD x L 9mm)
(code) Current B c D E (code) Current B c D E
220 (221) 1.00 22x25 180  (181) 0.90 22x30 | 25x25
270 (271) 1.10 22x30 | 25x25 220  (221) 1.00 22x30 | 25x25
330  (331) 1.20 22x30 | 25x25 270  (271) 1.10 22x35 | 25x30 | 30x25
390  (391) 1.30 22x35 | 25x30 | 30x25 330  (331) 1.20 22x40 | 25x35 | 30x25
470 (471) 1.40 22x40 | 25x35 | 30x25 390  (391) 1.30 22x45 | 25x35 | 30x30
560  (561) 1.50 22x45 | 25x35 | 30x30 470  (471) 1.40 25x45 | 30x35 | 36x30
680  (681) 1.70 26x40 | 30x30 560  (561) 1.50 25x50 | 30x35 | 36x30
820  (821) 2.00 26x50 | 30x35 | 35x30 680  (681) 1.70 30x45 | 35x35
1,000  (102) 220 30x45 | 35x35 820  (821) 200 30x50 | 35x40
1,200  (122) 2.30 30x50 | 35x40 1,000  (102) 220 35x45 *
1500  (152) 2.50 35x50 * 1,200  (122) 2.30 35x50 *
Working Voltage (code) 315V (2F) - (SV) 365V Working Voltage (code) 350V (2V) - (SV) 400V
Cap. (uF) Ripple Case size oD x L 9mm) Cap. (uF) Ripple Case size oD x L 9mm)
(code) Current B c D E (code) Current B c D E
82 (820 0.64 22x25 82 (820 0.64 22x25
100  (101) 0.69 22x30 100  (101) 0.69 22x30 | 25x25
120 (121) 0.75 22x30 | 25x25 120 (121) 0.75 22x35 | 25x30
150  (151) 0.82 22x35 | 25x30 | 30x25 150  (151) 0.82 22x40 | 25x30 | 30x25
180  (181) 0.90 22x40 | 25x35 | 30x25 180  (181) 0.90 22x45 | 25x35 | 30x30
20 (221) 1.00 22x45 | 25x40 | 30x30 20  (221) 1.00 22x50 | 25x40 | 30x30
270 (271) 1.10 25x45 | 30x35 | 36x30 270  (271) 1.10 25x50 | 30x35 | 36x30
330  (331) 1.20 25x50 | 30x40 | 35x30 330  (331) 1.20 30x45 | 35x35
390  (391) 1.30 30x45 | 35x35 390  (391) 1.30 30x50 | 35x0
470  (471) 1.40 30x50 | 35x40 470  (471) 1.40 35x40
560  (561) 1.50 35x45 * 560  (561) 1.50 36x50*
680  (681) 1.70 35x50 +
Working Voltage (code) 400V (2G) - (SV) 450V
Cap. (uF) Ripple Case size oD x L 9mm)
(code) Current B c D E
56 (560) 0.51 22x25
68  (680) 0.56 22x30 | 25x25
82 (820 0.64 22x35 | 25x25
100  (101) 0.69 22x35 | 25x30
120 (121) 075 22x40 | 25x35 | 30x25
150  (151) 0.82 22x50 | 25x40 | 30x30
180  (181) 0.90 26x45 | 30x35 | 35x25
220 (221) 1.00 25x50 | 30x40 | 35x30
270 (271) 1.10 30x45 | 35x35
330  (331) 1.20 30x50 | 35x40
390  (391) 1.30 35xd5 *
470  (471) 1.40 35x50 *

* When capacitors of 35x45L and #35x50L are mounted on PWB, reinforce them with mounting clamp or adhesives. (Avoid using adhesives including halogenated compositions.)

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic Aluminum Electrolytic Capacitors/TS-HA

B Explanation of Part Numbers

1 2 3 4 5 6 7 8 9 10 il 12
[9] il HjEin
Product Code % Reted Working Voltage Code Series Code N. Capacitance Code Diameter Option
ECOS* Standzlard terminal type B |22mm A Wit P|VC plate
ECEC  Short terminal type C 25mm B Without PVC plate
D  30mm
W.V. Code | 1A [1C [1E| 1V [1H [1J | 1K [2Aa|2C | 2P |2D | 2E[2F | 2v | 2G E_ 35mm
W.V. (V) 10|16 |25 |35 |50 | 63 | 80 | 100|160 180|200 |250| 315|350 [ 400
* Qur product code will be changed from ECO to BSE during April 1996 to March 1998. We will inform the revision date before our change.
B Case Size/Ripple Current (A) rms (120 Hz/+85°C)
Rated Working Voltage
Case Size 10V (1) 16V (1C) 25V (1E) 35V(1V) 25V (1H)
oD x L (mm) Cap. Ripple Cap. Ripple Cap. Ripple Cap. Ripple Cap. Ripple
(uF) Current (uF) Current (WF) Current (WF) Current (uF) Current
20x25 6,800 1.30
2030 8200 1.60 6,800 220 4,700 2,00 3,300 1.90 1,800 1.50
10,000 1.80
20x35 12,000 220 8,200 240 5,600 220 3,900 2.00 2,200 1.70
20 x40 15,000 2.30 10,000 2.60 6,800 240 4,700 2.20 2,700 1.80
Rated Working Voltage
Case Size 63V (1J) 80V (1K) 100V (2A) 160V (2C) 180V (2P)
oD x L (mm) Cap. Ripple Cap. Ripple Cap. Ripple Cap. Ripple Cap. Ripple
(uF) Current (WF) Current (WF) Current (uF) Current (uF) Current
20x25 220 1.00
20x30 1,200 1.40 820 1.20 560 1.10 270 1.10 220 1.10
20x35 1,500 1.50 1,000 1.30 820 1.40 330 1.20 270 1.10
20 x40 1,800 1.70 1,200 1.50 1,000 1.70 390 1.30
Rated Working Voltage
Case Size 200V (2D) 250V (2E) 315V (2F) 350V (2V) 400V (2G)
oD x L (mm) Cap. Ripple Cap. Ripple Cap. Ripple Cap. Ripple Cap. Ripple
(uF) Current (uF) Current (WF) Current (WF) Current (uF) Current
20x25 68 0.56
20x30 220 1.10 82 0.64 82 0.64 56 0.51
20x35 270 1.10 180 0.90 100 0.69 100 0.69 68 0.56
20 x40 330 1.20 220 1.00 120 0.75 120 0.75 82 0.64

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



Panasonic Aluminum Electrolytic Capacitors/TS-HA

B Explanation of Part Numbers

1 2 3 4 5 6 7 8 9 10 il 12
[9] i HjEin
Product Code % Reted Working Voltage Code Series Code N. Capacitance Code Diameter Option
ECOS" Standzlalrd ferminal type B |22mm ]WJ\W\
ECEC  Short terminal type C 25mm
D  30mm
W.V. Code | 1C | 1E |1V |1H | 1J | 1K | 2A |2C | 2P [ 2D | 2E | 26 E_ 35mm
W.V.(V) 16 |25 | 35 | 50 | 63 | 80 (100 (160 | 180 {200 | 250 | 400
* Qur product code will be changed from ECO to BSE during April 1996 to March 1998. We will inform the revision date before our change.
B Case Size/Ripple Current (A) rms (120 Hz/+85°C)
Rated Working Voltage
Case Size 16V (1C) 25V (1E) 35V (1V) 50V (1H) 63V (1J)
oD x L (mm) Cap. Ripple Cap. Ripple Cap. Ripple Cap. Ripple Cap. Ripple
(uF) Current (uF) Current (uF) Current (uF) Current (uF) Current
22x20 3,300 1.30 2,200 1.30 1,,500 1.10 1,000 0.90 680 0.90
25x%20 4,700 1.60 3,300 1.60 2,200 1.40 1,500 1.20 1,000 1.20
30x25 6,800 1.80 4,700 1.80 3,300 1.70 2,200 1.40 1,500 1.30
35x20 10,000 240 6,800 2.30 4,700 2,00 3,300 1.70 2,200 1.50
Rated Working Voltage
Case Size 80V (1K) 100V (2A) 160V (2C) 180V (2P) 200V (2D)
oD x L (mm) Cap. Ripple Cap. Ripple Cap. Ripple Cap. Ripple Cap. Ripple
(uF) Current (uF) Current (uF) Current (WF) Current (uF) Current
22x20 470 0.80 330 0.80 150 055 120 050 100 0.50
25x20 680 1.00 470 1.00 220 075 180 0.70 150 0.65
30x20 1,000 1.20 680 1.10 330 1.00 270 0.87 220 0.87
35x20 1,500 1.40 1,000 1.20 470 115 390 1.00 330 1.10
Rated Working Voltage
Case Size 250V (1K) 400V (2A)
oD x L (mm) Cap. Ripple Cap. Ripple
(uF) Current (uF) Current
22x20 68 0.40 33 020
25x20 100 050 47 025
30x20 150 0.65 68 035
35x20 220 067 100 047

Design and specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.



