Infineon
BCR431U Low Voltage Drop LED Driver IC

Features

+  Supply voltage from6Vto42V

+  Controls up to 36.5 mA LED current

+  Max. 200 mV saturation voltage at 32.8 mA

+  LED current precision +10 %

«  Smart over temperature protection function

Advantages with respect to discrete solutions

e« LowBOM count

+  Lower assembly cost

+  Smaller form factor

+  Higher reliability due to less parts and soldering joints

Potential Applications

+  LED strips

« LED displays and channel letters

« Architectural and landscape lighting
+  Retail lighting

Product Validation

« Qualified for industrial applications according to the relevant tests of JEDEC47/20/22

Product Name Package
BCR431U PG-S0T23-6
Description

BCR431U is a linear LED driver IC in a small PG-SOT23-6 package regulating the LED current in standalone
operation without any external power transistor. The IC supply voltage range is from 6 V up to 42 V. The LED
current level can be adjusted up to 36.5 mA connecting a high ohmic resistor Rset to pin RS. The maximum
voltage drop at the integrated LED driver stage is 200 mV at 32.8 mA improving the overall system efficiency and
providing extra voltage headroom to compensate for tolerances of LED forward voltage or supply voltage. The
smart over temperature protection function reduces the LED current when junction temperature of BCR431U is
very high.
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Application circuit

1 Application circuit
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Figure 1 Typical Application Circuit of BCR431U
* A ceramic capacitor of 10nF in parallel to LED pin needed for a long line to compensate parasitic line
inductance.
2 Pin configuration
Pin Pin Name | Pin Type Function
No.
1 N.C. - Not connected
2 GND GND IC ground & thermal connection to heat spreader on PCB
3 RS Output Connection of Rset resistor
4 VS Input Supply voltage
5 N.C. - Not connected
6 LED Input Driver pin to control the LED current
NC. ® &1 LED
GND =] M.
RS =] vs
Figure 2 Pinout BCR431U
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Functional description

3 Functional description

LED current configuration

infineon

The LED current is configured by the external resistor Rset at pin RS. The current flowing into pin LED is
proportional to the current flowing out of pin RS by a ratio of about 760:1. Therefore, the LED current depends

on the value of Rset.
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Figure 3 Relation between I gp and Rgg
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Functional description

Smart over temperature protection function

BCR431U reduces the LED current with increasing junction temperature by reducing the voltage at pin RS. The
reduced voltage of pin RS drives less current through the external resistor Rset, causing the current into pin LED
to reduce. The LED current is never turned off fully.
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Figure 4 Relative reduction of LED current versus junction temperature of BCR431U

Maximum Permitted Power Dissipation

To avoid damage of the IC the power dissipation of BCR431U must be reduced with increasing ambient
temperature according to Figure 5.
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Figure 5 Maximum permitted total power dissipation of BCR431U on a JESD 51-7 board
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Electrical characteristics and parameters

4 Electrical characteristics and parameters

Table 1 Maximum Ratings at T, = 25 °C, unless otherwise specified

Parameter Symbol Values Unit | Note ortest

Min. Typ. Max. condition

Junction temperature T, -40 - 150 °C

Supply voltage Vs 0 - 45 Y

Voltage at LED pin Viep 0 - 15

Driver LED current ILeD 0 - 42 mA

RS maximum voltage VRs 0 - 5 v

RS output current Irs 0 - 60 pA

Power dissipation Piot - - 600 mW | JESD 51-7 test
board, Ty <36 °C

ESD robustness VESD,HBM 6 - - kv HBM according to
JEDEC JS-001

Attention: Stresses above the max. values listed here may cause permanent damage to the device.

Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
Maximum ratings are absolute ratings; exceeding only one of these values may cause irreversible
damage to the integrated circuit. These values are not tested, only production test.

Table 2 Thermal Resistance at T, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit |Note or Test
Min. Typ. Max. Condition
Thermal resistance junction | Rinja 150p,0 - - 288 K/W | JEDEC 1s0p (JESD
to ambient 51-3) footprint
w/o extra cooling
area
RthJA,lSOp,300 - - 182 K/W JEDEC 150p (J ESD
51-3) with 300
mm? cooling area
connected to GND
pin
RehJa 252p - - 190 K/W | JEDEC 2s2p (JESD
51-7)
Thermal resistance junction |Ryns - 70 - K/W
to soldering pint

Table 3 Electrical Characteristics at T, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit | Note or Test
Min. Typ. | Max. Condition
Supply voltage Vs 6 - 42 v Operational
voltage range
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Electrical characteristics and parameters

Table 3 Electrical Characteristics at Ty = 25 °C, unless otherwise specified (continued)

Parameter Symbol Values Unit |Note or Test
Condition

Min. Typ. Max.

Supply current Is - - 1.8 mA  |Viep=1V,Reet =
24.9kQ,Vs=6V

- - 2 Viep =1V, Reet =
24.9KQ, Vs =42V

Driver LED capability ILED 32.8 - - MA  |Viep=1V, Rt =
24.9kQ

Driver LED current by Reet ILED - 8 - mA Reet = 114 kQ, Vi gp
=1V,Vg=24V

- 10 - Reet = 90.9 kQ,
VLED =1 V, Vs =24
Vv

- 15 - Reet = 60.4 kQ,

VLED = lV, Vs=24
Vv

- 20 - Reet =45.3 KQ,
VLED =1 V, VS =24
Vv

- 24 - Reer = 36.5 kQ,
VLED =1 V, Vs =24
Vv

- 365 |- Ryer = 24.9 kQ,
VLED =1 V, Vs =24
\Y

Driver saturation voltage ViED,sat - - 200 mV lLep = 32.8 MA, Rygt
=24.9kQ,Vs=6V

Driver saturation voltage VLED,sat - - 200 mV lLep = 32.8 MA, Reet
=24.9kQ, Vs =24
Vv

RS pin voltage Vrs 1.172 |1.197 |1.22 v Rset = 45.3 kQ,
VLED =1 V, Vs =24
Vv

Vgp pin leakage current IVLED leak - - 350 HA Rset Opened, Vigp
=15V,Vg=42V

Datasheet 7 1.0

2020-03-03



o~ _.
BCR431U Low Voltage Drop LED Driver IC In f| neon

Package dimensions

5 Package dimensions
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Figure 6 Package outline PG-SOT23-6
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Package dimensions
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Figure7 Footprint PG-SOT23-6
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IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”) .

With respect to any examples, hints or any typical values
stated herein and/or any information regarding the
application of the product, Infineon Technologies
hereby disclaims any and all warranties and liabilities of
any kind, including without limitation warranties of
non-infringement of intellectual property rights of any
third party.

In addition, any information given in this document is
subject to customer’s compliance with its obligations
stated in this document and any applicable legal
requirements, norms and standards concerning
customer’s products and any use of the product of
Infineon Technologies in customer’s applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments to
evaluate the suitability of the product for the intended
application and the completeness of the product
information given in this document with respect to such
application.

WARNINGS

Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon Technologies,
Infineon Technologies’ products may not be used in
any applications where a failure of the product or
any consequences of the use thereof can reasonably
be expected to result in personal injury
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