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Reference Design for a Signal-Lamp LED Driver

Abstract: This application note presents a reference design for a signal-lamp linear LED driver that consists of
six strings of 4 LEDs per string and delivers 350mA per string with a common cathode configuration. Common
cathode arrangements require that the current-sense resistors be placed on the high (anode) side, which
forces the LED drivers to use a level shifter.

Circuit Description

This application note describes a linear LED driver for six strings of 4 LEDs to be used in a signal lamp. The LED
load provides independent access to the anodes of each string, but the cathodes are common connected. The
circuit operates from an automotive battery with a minimum voltage of 10V and a maximum of 28V, while
delivering 350mA to each string.

Because of the common cathode configuration, the current-sense resistors must be located on the anode side of
the LED strings. Since the LED driver's (MAX16836) current-sense inputs are limited to 4V of common-mode

voltage, the voltage across the sense resistors must be level shifted and ground referenced to be compatible
with the drivers. The PNP transistor pairs translate the voltage across the LED current-sense resistor to a GND-
referenced voltage that is fed into the current-sense pin of the MAX16836. The following equations provide the
values for R1, R2, R3, and R4 (in the U1l section of the schematic):

I ep = Ra * Vegnse Eqg. 1
H3 L H-I
Hd = l""rLEI:I =07 Eq. 2

( VEEMSE)
R

Where VggnsE IS the current-sense voltage of the IC (200mV).

When the LED string is at its minimum voltage (7.6V) and the input is at its maximum (28V), the LED drivers
experience losses of over 7W. Dissipating this heat is almost impossible with circuit board heatsinking methods,
so at high voltages a dimming signal with reduced duty cycles (down to 25%) drives the UNIVERSAL DIM input
to lessen the power dissipation in the drivers.

This reference design allows for independent enables that allow each string to be controlled separately.

Figure 1 presents a schematic for the circuit, and Table 1 provides the Bill of Materials (BOM). The following
are the electrical input requirements and output capabilities.

V|N: 11V to 28V
PWM,y: 10% to 100%
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V| ep configuration: 7.6Vpc (min) to 10Vpe (max), 350mA

- " e 1
C] ' — - i
a
- . P L) - . - A .
F sirjeh|& if, LD =L -
3N B E'- LN ..\,': -
=M 44 . = d . .
- = | " 4 T S - w—n Ty PG +
B e o o S L R
s 1 . v = PR
stafolef i i LI fi i
norr re 2 e
F | gy
)
.o re o e
L PR K] 1o =i o 1
L 39 Al ] :_$| S EEE :.,\_’"E
& - E—X "-‘l'lf' [ 7 HEE
- +.11J - L =
IR ] . - b P
R AE T
Tl WL § Li% L
- ! olll-
e roie o e
. N il " = ' '] ] o i
: ¥ i
i TIAR iy anas, Wy
. - | . - .
ik A S e e, o B
o = " 4 ' < . v
'k -] gk B =4 IELE )
T a1 R [TET. i LB
a—t e .
ada s L1
="
e
ey
=

More detailed image (PDF, 7.96kB)
Figure 1. Schematic of the driver design.

Table 1. Bill of Materials

C1, C2, C3, C4, C5, C6 Nonpolarized capacitor 0.1uF, 25V 0603

gig Gl Gy G, Gl Nonpolarized capacitor 0.1uF, 50V 0603 6
Q1, Q2, Q3, Q4, Q5, Q6 Dual PNP transistor DMMT5401 6-S0T23 6
R1, R5, R9, R13, R17, R21 Resistor 0.5Q 0603

R2, R6, R10, R14, R18, Resistor 866Q 0603

R22

R3, R7, R11, R15, R19, Resistor 1.00kQ 0603

R23

R4, R8, R12, R16, R20, Resistor 40.2Q 0603 6
R24

5mm x 5mm, 16-

Ui, U2, U3, U4, U5, U6 MAX16836ATE High-brightness LED driver TQFN with exposed 6

pad

Related Parts
MAX16836: QuickView -- Full (PDF) Data Sheet
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