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1 LED Calculation

1.1 Specifications

• Nominal input voltage: Vin = 48 V

• Maximum input voltage: Vin−max = 48 V

• Nominal output voltage: Vo = 33 V

• Led approx dynamic resistance: rD = 0.7 Ω

• Switching frequency: fsw = 228 kHz

• Average LED current: ILED = 2.5 A, 3 A, 3.5 A

• Inductor current ripple: ∆iL−PP = 1.28 A

• LED current ripple: ∆iLED−PP = 300 mA

• Input voltage ripple: ∆Vin−PP = 1.4 V

• UVLO characteristics: VTURN−ON , VHY S

• Expected efficiency: η = 97%

1.2 Nominal Switching Frequency

D =
Vo

η · VIN
=

33 V

97% · 48 V
= 0.708 (1)

Roff = −
−(1 − Vo

η·Vin
)

(Coff + 20 pF) · fsw · ln(1 − 1.24 V
Vo

)
=

−(1 − 33 V
97%·48 V )

(470 pF + 20 pF) · 241 kHz · ln(1 − 1.24 V
33 V )

= 64.4 kΩ (2)

The closest resistor value is 68.1 kΩ so the switching frequency becomes 228 kHz.

toff = −Roff · (Coff + 20 pF) · ln
(

1− 1.24 V

Vo

)
= −68.1 kΩ · (470 pF + 20 pF) · ln

(
1− 1.24 V

33 V

)
= 1.28 µs (3)

1.3 Inductor Ripple Current

L =
Vo · toff
∆iL−PP

=
33 V · 1.28 µs

1.28 A
= 32.9 µH ≈ 33 µH (4)

1.4 Average LED Current

For constant 2.5A current. . .

IL MAX = ILED +
∆iL−PP

2
= 2.5 A +

1.28 A

2
= 3.64 A (5)

RSNS =
VADJ

5 · IL MAX
=

1.24 V

5 · 3.64 A
≈ 68 mΩ (6)

1.5 Output Capacitance

Zc =
rD · iLED−PP

iL−PP − iLED−PP
=

0.7 Ω · 300 mA

1.28 A − 300 mA
= 0.214 Ω (7)

CO MIN =
1

2 · π · fsw · Zc
=

1

2 · π · 228 kHz · 0.214 Ω
= 3.2 µF ≈ 3.3 µF (8)
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1.6 Input Capacitance

CIN MIN =
ILED · ton
Vin−PP

=
3 A ·

(
1

228 kHz − 1.28 µs
)

1.4 V
= 6.6 µF (9)

IN RMS = ILED · fsw ·
√
ton · toff = 3 A · 228 kHz ·

√( 1

228 kHz
− 1.28 µs

)
· 1.28 µs = 1.36 A (10)

1.7 PFET

Note:

• Voltage 15% higher than VIN MAX

• Current 10% higher than IT

• PMOS gate charge ≤ 30 nC

IT = D · ILED = 0.708 · 3 A = 2.12 A (11)

IT−RMS = ILED ·
√
D ·
(

1 + 1/12 ·
(∆iL−PP

ILED

)2)
= 3 A ·

√
0.708 ·

(
1 + 1/12 ·

(1.28 A

3 A

)2)
= 2.54 A (12)

PT = I2
T−RMS ·RDSON = 2.32 A2 · 235 mΩ = 598 mW (13)

1.8 3.0A/3.5A Shunt Resistor Calculation

The current of the led is selected by soldering or de-soldering current shunt resistors. First the current shunt
resistance value was calculated for 2.5A led current. A decrease in the equivalent shunt resistance increases
the current through the led. A resistance value that could scale the current linearly in 500mA steps was
found to be 0.47Ω. The actual led current was then calculated in table 1.

Figure 1: Current-shunt resistor 3.5A parallel circuit

0.08Ω

0.47Ω

0.47Ω

1

RT
=

1

R1
+

1

R2
+ · · · +

1

Rn
(14)
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Table 1: Actual current and equiv. shunt resistance calculation

Constant 2.5A 3.0A 3.5A

IL MAX 2.5A + 1.28A
2 = 3.14A 3.0A + 1.28A

2 = 3.64A 3.5A + 1.28A
2 = 4.14A

Exact RSNS
1.24V

5·3.14A = 0.0790Ω 1.24V
5·3.64A = 0.0681Ω 1.24V

5·4.14A = 0.0600Ω

Approx RSNS 80mΩ Resistor 0.47Ω Resistor = 68.4mΩ 2 × 0.47Ω Resistor = 59.7mΩ

Actual ILED
1.24V

5·0.0800Ω − 0.64A = 2.46A 1.24V
5·0.0684Ω − 0.64A = 2.98A 1.24V

5·0.0590Ω − 0.64A = 3.51A
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