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Ballast Resistors

BALLAST RESISTOR CALCULATIONS & RECOMMENDATIONS

For best results and safe use of the LEDs, the

supply voltage should be more than the LED forward fm_c Anode e
voltage. In addition, an appropriately valued ballast
resistor shpu|o| be used. Without the ballast resistor, E Vi SZ\} Where: R = Resistor Value (Ohms)
the LED will be damaged or destroyed. The following I E = Source Voltage (V)
circuit diagram and formula will assist in calculating Cathode V; = Forward Voltage (V)
the value of the required ballast resistor. O ¢ = Forward Current (A)
Watt recommendations provide a margin fo reduce heat rise and increase life.
FORWARD SOURCE VOLTAGE 1
VOLTAGE | CURRENT E
\A le 5V 6V oV 12V 14V 16V 18V 22V 24V 28V
\' mA Q w Q W Q w Qa w Qa w Q Wl o w| o w| o Wi W
1.65 25 130 1/4 (180 1/2|300 1/2{430 1 |510 1 [560 1 |680 2 (820 2 |90 2 |1.1K 2
1.70 30 110 1/2 150 1/2|240 1 360 1 | 430 1 | 470 560 2 | 680 2 |750 2 |910 3
1.75 40 82 1/2|110 1/2 (180 1 270 1 300 2 (360 2 |430 2 |510 3 |50 3 [680 3
1.77 20 160 1/41220 1/4 (360 1/2|510 1/2|620 3/4|750 3/4|820 1 [1.0K 1 |1.1K 1 [1.3K 1.5
1.80 48 68 1/2| 91 1/2(150 1 |220 2 [240 2 |[300 2 |330 2 [430 3 |470 3 |560 3
1.85 20 160 1/4 220 1/4|360 1/2 (510 1 [620 1 |[750 1 [820 1 [1.0K 1 |1.2K 1.5K
8 390 1/8|510 1/8 910 1/4 [1.2K 1/4 |1.5K 1/4 [1.8K 1/4|2.0K 1/2|2.4K 1/2|2.7K 1/2|3.3K 1/2
15 220 1/8 | 270 1/4|470 1/2|680 1/2{820 1/2|1.0K 1 [110K 1 |[1.5K 1 [1.5K 1 [1.8K 2
1.90 16 200 1/4|220 1/4|430 1/2 (620 1/2|750 1 [910 1 [1.0K 1 [1.2K 1 [1.3K 1 |[1.6K 1
20 150 1/4 200 1/4|360 1/2 (510 1/2|620 3/4|750 1 {820 1 |1.0K 1 [1.1K 1 [1.3K 2
26 120 1/4 160 1/2300 1/2[390 1 |[470 1 [560 1 [620 1 (820 2 [910 2 |1.1K 2
15 220 1/8 270 1/4|470 1/2|680 1/2|820 1/2 10K 1 [1.1K 1 |1.5K 1 [1.5K 1 [1.8K 2
1.95 20 150 1/4|200 1/4|360 1/2 (510 1/2|620 3/4|680 3/4{820 1 |1.0K 1 [1.1K 1 [1.3K 2
24 130 1/4 160 1/2|300 1/2[430 1 |510 1 [50 1 |[680 2 (820 2 |[910 2 |1.1K 2
1.96 16 200 1/4|240 1/4|430 1/2|620 1/2|750 1/2|910 1 [1.0K 1 |1.3K 1 [1.3K 1 [1.6K 1
15 200 1/8 | 270 1/4| 470 1/2 680 1/2|820 1 910 1 |1AK 1 |1.3K 1 [1.5K 1 |1.8K 1
20 150 1/4 200 1/4|360 1/2 510 1 [620 1 750 1 |820 1 |1.0K 1 |1.1K 2 [1.3K 2
24 120 1/4 160 1/2|300 1/2|430 1 510 1 560 1 680 2 (820 2 |910 2 |1.IK 2
200 25 120 1/4 160 1/2|270 1/2 ({390 1 | 470 1 |560 1 [620 2 |820 2 [910 2 [11K 2
26 120 1/4 (160 1/2|270 1/2 390 1 |470 1 [560 1 |[620 1 (820 2 |[910 2 [1.0K 2
48 62 1/2| 82 1/2(150 1 |200 1 [240 1 |[300 2 |330 2 [430 3 |470 3 |560 3
2.07 16 180 1/8 | 240 1/4|430 1/2|620 1/2 750 1/2|910 3/4|1.0K 3/4[1.3K 1 |[1.3K 1 |1.6K 1
15 200 1/8|270 1/4| 470 1/2 ¢80 1/2|820 1/2| 1K 1 |1.0K 1 [1.3K 1 [1.5K 1 |[1.8K 1
20 150 1/4 200 1/4|360 1/2 (510 1 |620 1 [680 1 [820 1 |1.0K 1 [110K 1 |[1.3K 1
24 120 1/4 160 1/2|300 1/2[430 1 |510 1 [50 1 |680 2 (820 2 |90 2 |[1.1K 2
2.10 25 120 1/4 160 1/2|270 1/2 390 1 |[470 1 [560 1 |620 2 (820 2 |90 2 |[1.1K 2
30 100 1/4 (130 1/2|240 1 330 1 390 1 (470 2 | 510 2 |680 2 |750 2 (910 2
40 75 1/2 {100 1/2|180 1 270 1.5 {300 1.5[360 15430 2 |510 2 |50 3 [680 3
45 68 1/2| 91 1/2 160 1 220 2 |270 2 [330 2 |360 2 |430 3 |510 3 [620 3
215 16 180 1/8 | 240 1/4|430 1/2|620 1/2 750 1/2|910 3/4|1.1K 3/4[1.2K 1 |[1.3K 1 |1.6K 1
20 150 1/4 200 1/4|360 1/2 510 1 [620 1 |[680 1 |820 1 [1.0K 1 |1IK 1 |1.3K 1
2.16 16 180 1/8 | 240 1/4|430 1/2|620 1/2 750 1/2|910 3/4|1.0K 3/4[1.2K 1 |1.3K 1 |1.6K 1
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Ballast Resistors

BALLAST RESISTOR CALCULATIONS & RECOMMENDATIONS

For best results and safe use of the LEDs, the supply voltage R+ I E-Ve
should be more than the LED forward voltage. In addition, an 1 Anode R = |
appropriately valued ballast resistor should be used. Without F
the ballast resistor, the LED will be damaged or destroyed. The E VF N Where: R = Resistor Value (Ohms)
following circuit diagram and formula will assist in calculating E = Source Voltage (V)

Cathode V; = Forward Voltage (V)

the value of the required ballast resistor.
vaw ! ! - . = Forward Current (A)

Watt recommendations provide a margin to reduce heat rise and increase life.

FORWARD SOURCE VOLTAGE
VOLTAGE | CURRENT E
\A le 5V 1\ 9V 12v 14V 16V 18V 22V 24V 28V
\' mA Q W QO w Q w Q w QO w Q Wl o w| o w|aoa wW|ia W
20 150 1/4 1200 1/4|360 1/2|510 1 620 1 750 1 (820 1 [10K 1 |[1.1K 2 |1.3K 2
2.20 26 110 1/4 1160 1/2|270 1/2|3%90 1 470 1 560 1 (620 1 [820 2 | 910 2 |1.0K 2
30 91 1/21130 1/2]220 1 330 1 390 1 470 2 | 510 2 | 680 2 |750 2 (820 3
2.25 20 150 1/4 200 1/4 (360 1/2|510 1 620 1 750 1 (820 1 [10K 1 11K 2 |1.3K 2
2.27 20 150 1/4 1200 1/4|330 1/2|510 1/2|620 3/4|750 3/4{820 1 [10K 1 [1.0K 1 |1.2K 1
2.30 20 130 1/4 1180 1/4|330 1/2|510 1/2|620 3/4|680 3/4[820 1 |1.0K 1 [1.0K 1 |[1.2K 1
2.35 40 68 1/4| 91 1/2|160 1 240 1 300 2 |330 2 [390 2 [510 3 |50 3 |620 3
2.80 20 110 1/4 160 1/4|330 1/2|470 1/2|560 1 680 1 (750 1 |1.0K 1 |1.1K 1 |1.3K 1
3.20 20 91 1/8 | 150 1/4|300 1/2| 470 1/2|560 1/2|680 3/4|750 3/4|1.0K 1 [1.0K 1 |1.2K 1
3.30 20 91 1/8 | 150 1/4|300 1/2|430 1/2|560 1/2|680 3/4|750 3/4|1.0K 1 [1.0K 1 |1.2K 1
3.40 20 82 1/8 130 1/4|300 1/2|430 1/2|560 1/2|680 3/4|750 3/4|1.0K 1 [1.0K 1 [1.2K 1
3.50 20 75 1/41120 1/8 270 1/4|430 1/2|560 1 620 1 750 1 [10K 1 |[1.1K 2 |1.3K 2
20 68 1/4 120 1/8 270 1/4|430 1/2|560 1 620 1 (750 1 |10K 1 |1.0K 2 |[1.3K 2
360 30 47 1/8| 82 1/4(180 1/2|270 1 360 1 430 1 470 2 |620 2 | 680 2 |820 2
26 47 1/8 | 91 1/4]1200 1/2 (300 1/2|390 1 |470 1 |560 1 |[750 1.5|820 1.5[1.0K 2
380 30 39 1/8| 75 1/4|180 1/2|270 1 330 1 | 430 1 [ 470 2 [ 620 2 [é680 2 (820 2
3.90 30 36 1/8| 68 1/4|180 1/2270 1 |330 1 [390 1 [470 2 |620 2 |[680 2 |820 2
400 26 39 1/8| 82 1/4|200 1/2|330 1/2|3%90 1 470 1 |[560 1 |750 1.5/820 1.5|1.0K 2
30 33 1/8| 68 1/4|130 1/2270 1 330 1 [390 1 [470 2 |620 2 |[680 2 |820 2
420 20 39 1/8 | 91 1/8|240 1/4|390 1/2|510 1 620 1 [680 1 [910 1 [10K 1 |1.2K 1
30 27 1/8| 62 1/4|160 1/2|270 1 330 1 390 1 | 470 2 | 620 2 | 680 2 |[820 2
4.30 20 36 1/8| 82 1/8|240 1/4|390 1/2|470 1/2[560 1 [680 1 [910 1 [1.0K 1 |1.2K 1
4.40 26 24 1/8| 62 1/4|180 1/2|300 1/2|390 1 [470 1 |560 1 |680 1.5[750 1.5|910 1.5
5.00 25 — — | 47 1/8|160 1/2|300 1 360 1 470 1.5|560 15680 2 |820 2 |1.0k 25
12.5 — — | 82 1/8|330 1/2|160 1 560 1/4 (910 1/2(11K 1 |1.5K 1 [16K 1 [1.8K 1
25 — — | 43 1/8|160 1/4|300 1/2|360 1/2 470 1 [560 1 |680 1 [820 1.5|1.0K 1.5
550 45 — — | 24 1/8| 91 1/2|160 1 200 1 270 151300 1.5|390 2 | 430 3 | 560
52 — — | 20 1/8| 82 1/2|150 1 180 151220 1.5|270 3 |330 3 |390 3 [470 3
12.5 - —— —|— — | — —|160 1/8|330 1/8|510 1/4|820 1/2| 1K 1/2|1.3K 1
12.00 15 - —|— —|— — | — — 150 1/8|270 1/8| 400 1/4| 680 1/2|820 1/2|1.5K 1
20 - - —|— — | — —|100 1/8|200 1/4|300 1/2|510 1 [620 1 |820 1
26 _ — | — — | — — | — — | 82 1/8|160 1/4|240 1 [390 1 |470 1 |620 1
2400 10 - —-— - - —|— —|— — | — —| 400 1/8
B - - —]— —|— —|— —|—= —|— —|— —| — —|330 1/2
Du ‘II'SHIE<S www.nkkswitches.com 213

10/16/20

Togg|es

Programmable | Illuminated PB| Pushbuttons Rockers

Touch Tilt Tactiles Slides Rotaries Keylocks

Indicators

Accessories

Supplement





