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Thermal Management for
Matrix LED Drivers

Matrix array LED drivers are designed to manage a multitude
of LEDs, more than possible with multi-channel LED drivers.
They achieve this by leveraging a matrix topology, where pins
are allocated to rows and columns controlled by a scan timing
architecture, enabling the management of a large array of LEDs.
This approach reduces IC package pin count, simplifies PCB design,
and enhances LED scalability.

However, potential thermal challenges arise since column FETs
and row current sinks must be integrated within the IC package.
While the use of integrated scan column FETs reduces the number
of external components, they will unfortunately trap heat from
I’Rys 0 @Nd switching losses within the IC. As shown in Figure 1,
the total thermal load of the IC package is the combined heat from
the FETs, current sinks, and the IC’'s own circuitry. To address the
current sink thermals, an external ballast resistor (R, ] creates a
voltage drop (I, *R,.,..J» lowering the V_, voltage and potentially
reducing heat in the current sinks. Although external LEDs
and ballast resistors affect the overall system board’s thermal
conditions, this discussion focuses solely on the thermal dynamics
within the IC package.
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Figure 1: Matrix array package thermals
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KEY FEATURES

To address the matrix array package thermal issues, Lumissil
Microsystems has introduced a new line of matrix LED drivers, the
IS31FL3758 and IS32FL3776. Both devices can be configured to drive
external FETs. The configuration for external FETs will effectively
reduce heat buildup within the IC driver package. An added benefit
is designers can select external FETs with low R, to further
minimize IZRDS[ON] losses. Since the FETs are external, selecting FETs
with low R, Will decrease heat generation at the board level, a
key advantage for high-power or high-current LED applications.

Figure 2 below illustrates two thermal images of an LED matrix
driver configured for either internal or external column FETs. Notice
with a current flow of 1.5A, the IC package thermal drops from a
high of 108°C with integrated FETs to a manageable 76.9°C with
external FETs. However, the thermal image for external FET also
highlights that with use of external FETs the PCB will experience a
slight 2°C temperature rise.
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Figure 2: Thermal Signature of Internal vs
External FETs with | =15A

TOTAL

The IS31FL3758 is designed for consumer/industrial applications
and supports a configurable matrix of up to 40x9, consisting of 40
constant current sinks (CS ) and 9 gate drivers [SWy] for external
PMOS FETs. Additional features include selectable 12C or SPI bus
interface, 8-bit or 6+2-bit dithering PWM dimming, and a de-ghosting
circuit to eliminate LED artifacts in matrix scanning operations. The
device operates over the industrial temperature range of -40°C
to +125°C and comes in a compact 7x7mm QFN-60 package. The
device is in full production with IC samples and evaluation board
readily available [Figures 3a and 3b).
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Figure 3b: IS31FL3758 Evaluation Board

The IS31FL3776 is similar to the IS31FL3758 but is designed for
automotive applications and supports a configurable matrix of up
to 36x6, consisting of 36 constant current sinks [CSX] and 6 gate
drivers [SWy] for external PMOS FETs. Additional features include
selectable SPI or UART bus interface and a DC/DC feedback control
to adjust the voltage regulator output.
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Figure 4: IS32FL3776 Example Application Circuit

The IS32FL3776 has the added capability to dynamically adjust
a DC-DC converter’s output voltage to maintain a minimum V
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level on the CS_ rows. It has a built-in ADC module that can read
and monitor the internal IC package temperature, V and PVCC
voltages. This information is provided to the MCU so it can drive
the IS32FL3776’s FBO pin to inject a small current into the DC-DC
converter’s feedback network as shown in Figure 4. This effectively
alters the resistor network’s feedback gain (VFB/VOUT] resulting in
an adjusted VOUT. This capability of adjusting the voltage output
on the fly is useful for minimizing the row vV *I.,, thermals of the
matrix driver.

The automotive grade IS32FL3766 is currently in development,
with target production released date of March 2026.

WHICH IS BETTER: INTEGRATED OR EXTERNAL FETs?

Lumissil offers an extensive range of matrix LED drivers, many
of which feature integrated FETs. With the introduction of the
consumer/ndustrial 1S31FL3758 and the upcoming automotive
IS32FL3776, designers can now choose between matrix drivers
with integrated or external FET switches. The decision of which
to use depends on two factors; thermal management and LED
current requirements. Matrix drivers with integrated FET switches
provide a compact PCB solution with fewer external components,
making them ideal for applications with moderate current needs.
However, integrating FETs within the IC package can lead to heat
buildup inside the device, which presents thermal challenges,
especially in high-current applications.

For example, Figure 5 below shows three thermal images of
matrix LED drivers. The first is the IS31IFL3741A [integrated
FETs) configured for same matrix size and current [1.36A] as the
IS31FL3758 [external FETs). Notice the 1S31FL3758 with external
FETs has a much lower thermal footprint. The last figure is the
IS31FL3758 configured to draw 2.14A. Even with 800mA more
current, the IS31FL3758 package temperature remains similar to
the IS31FL3741A with a lower 1.36A. The IS31FL3758 with external
FETs enables use of higher current LEDs.

( s TN
IS31FL3741A - |
Input'current: 1.362A ---°

IS31FL3758 -
Input current: 1.37A 27.7

SFLIR QFLIR

Figure 5: Thermal images with integrated FETs and external FETs

Forhigh-power, high-current, or thermally demanding applications,
matrix drivers with external FET switches, such as the IS31FL3758
orIS32FL3776, are recommended due to their ability to significantly
improve thermal performance. These latest matrix driver solutions
address thermal issues by allowing the use of external FETs with
lower on-resistance [RDS[ON]], which reduces conduction losses
and improves overall system efficiency. Besides offloading heat
away from the IC package, external FETs enable better thermal
management because heat is dissipated over a larger PCB area
which can be more effectively managed with increased copper
pour. The soon to be released automotive grade IS32FL3776 has an
added capability to dynamically adjust a DC-DC converter output
voltage for additional thermal management of the integrated
current sinks.
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