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Figure 1. CCR IV Characteristics
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Figure 2. Series Circuit Current Figure 3. LED Power
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Figure 6. Typical Application Circuit
(30 mA each LED String)

Number of LED’s that can be connected is determined by:
D1 is a reverse battery protection diode
LED’s = (Vin − (QX VF + D1 VF)) / LED VF
Example: Vin = 12 Vdc, QX VF = 3.5 Vdc, D1VF = 0.7 V
LED VF = 2.2 Vdc @ 30 mA
(12 Vdc − 4.2 Vdc)/2.2 Vdc = 3 LEDs in series.
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Figure 7. Typical Application Circuit
(90 mA each LED String)

Number of LED’s that can be connected is determined by:
D1 is a reverse battery protection diode
Example: Vin = 12 Vdc, QX VF = 3.5 Vdc, D1VF = 0.7 V
LED VF = 2.6 Vdc @ 90 mA
(12 Vdc − (3.5 + 0.7 Vdc))/2.6 Vdc = 3 LEDs in series.
Number of Drivers = LED current/30 mA
90 mA/30 mA = 3 Drivers (Q1, Q2, Q3)
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Figure 9. CCR Pd vs. Resistor Pd
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Figure 10. CCR−IV Characteristics @ 255C
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Figure 11. Power Dissipation vs. Ambient
Temperature @ TJ = 150�C for Variable Copper
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SOD−123�%&�'(�)*+,-.

NSI45020T1G, Steady State Ireg(SS) = 20 mA ±15% 
NSI45025T1G, Steady State Ireg(SS) = 25 mA ±15%
NSI45030T1G, Steady State Ireg(SS) = 30 mA ±15%
NSI45020AT1G, Steady State Ireg(SS) = 20 mA ±10%
NSI45025AT1G, Steady State Ireg(SS) = 25 mA ±10%
NSI45030AT1G, Steady State Ireg(SS) = 30 mA ±10%

SOT−223�%&�'(�)*+,-.

NSI45025ZT1G, Steady State Ireg(SS) = 25 mA ±15%
NSI45030ZT1G, Steady State Ireg(SS) = 30 mA ±15%
NSI45025AZT1G, Steady State Ireg(SS) = 25 mA ±10%
NSI45030AZT1G, Steady State Ireg(SS) = 30 mA ±10%
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AND8391/D Thermal Considerations for the ON Semiconductor Family of Discrete Constant Current
Regulators (CCR) for Drivings LEDs

AND8220/D How To Use Thermal Data Found in Data Sheets
AND8222/D Predicting the Effect of Circuit Boards on Semiconductor Package Thermal Performance
AND8223/D Predicting Thermal Runaway
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