CALCULATIONS

LED Drive (LM3409HV)
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Figure 1 - LED Drive

Following data is used for the calculations:

1. Switching Frequency (fsw) = 1MHz.

2. Input Voltage (Vi) = 48V

3. Maximum Input Voltage (Vin-max) = 64.8V

4. Output Voltage (Vo) = 33.5V

5. LED Rated Current (ILep) = 250mA

6. Inductor PP Current Ripple (Air-pp) = 75mA (30% of Iep)

7. LED PP Current Ripple (AiLep-pp) [Smaller the better] = 12.5mA (5% of
Iiep)

8. Input Voltage Ripple (AVin-pp) = 240mV

9. Voltage at which LED Drive is turned on (Vturn-on) = 30.5V

10. Hysteresis (Vhys) =1.1V

11. Efficiency (n) = 0.90



1.24v
0.2Q

12. Maximum Voltage to IADJ] Pin (Vap:)

13. ro (Internal resistive component)

Nominal Switching Frequency (fsw)

Assuming Corr = 470p;

= 12.15kQ

_-(1 N :%GN)
Rorr = 1.24V)

(Corr + 20pF) * fy +In (1= =5
(]

Here the 20pF is a stray capacitance and it's generally present at this value in this circuit.

The closest 1% tolerance resistor for the calculated Rorris 12.1kQ

Off time (torF);

1.24V
tOFF = _(COFF + ZOpF) * ROFF * In (1 - ) = 224.5nS
o
V,
1—(—92—
fow = 7(’7 - V”V) = 1MHz
torr
Hence the selected components from this step are;
Ro|:|:= 12.1'(0
Corr = 470pF
Inductor Ripple Current (AiL-PP)
Solve for L1;
Vo *t
L1= -2 O _ 100uH
AIL_pP

Closest standard inductor value is as same as the calculated AiL-pp value.

. Vo * torr
AIL—PP = T =752mA

Hence the selected component from this step is;

L1 = 100pH




Average LED Current (ILep)

Determine maximum current through the inductor (IL-max);

Ai
IL—MAX = ILED + LZ_PP = 287.6mA
Hence;
VAD]
Rgys = ———— = 0.86230Q
SNS 5 * IL_MAX

The closest 1% tolerance resistor is 0.866Q

VAD]
Leo = —— 0.24884

Hence the selected component from this step is;

RSNS =0.866Q

Output Capacitance (Co)
Calculation on Z¢ (Internal impedance component);

Tp * Aljpp_pp

Ze= — - = 0.39860
¢ ALL—PP - ALLED_pp
Minimum output capacitance (Co-mm);
1
Copyy = =o———— = 399.26nF

21 * fou * Z,
Hence Co;
Co = Co_yyn * 1.75 = 0.68uF

Hence the selected standard capacitor is;

Co = 0.68uF

Input Capacitance (Cin)
On time (ton);

1
tON = E_ tOFF = 775.46nS



Minimum input capacitance (Civ-min);

Iiep * ton
C”V—MIN = W = 803.79nF
-PP

Hence Cin;
CIN = CIN—MIN *2 = 16076”1:

Hence the selected standard capacitor is;

C|N = 1.5|J.F




