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AUTOMOTIVE LED
LIGHTING TRENDS




AUTOMOTIVE LED LIGHTING

EMERGING MARKET DRIVEN BY DESIGN, EFFICIENCY AND INNOVATION

Growth Drivers

Styling

Improved efficiency

Energy Consumption* DRL —-LED DRL - Bulb
Energy Consumption 2 x 11.4W 45.8W

CO, — Emission 0.58g CO,/km 1.2g CO,/km

50% reduction in CO, emissions by
using LEDs*

Advanced lighting options (ADAS-ADB)

* Source: University Of Michigan Transportation Res. Inst.
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ADVANCES IN AUTOMOTIVE LED LIGHTING
TRENDS AND APPLICATIONS REQUIREMENTS

Advances in Intelligent Automotive Exterior Lighting

Multi Channel

Matrix/Pixel

Application

Single Channel
Daytime Running Lights, Fog

Full LED Headlights,
Advanced Tail Lights

Advanced Dynamic Beam,
Dynamic Turn Indicator,
Matrix Lighting

Requirements

Wide range of requirements
— light guide to LED string

Increased functionality &
diagnostics

Increased signal processing
and focus on network
interface

Challenges

Low cost solution, wide
operating range & core
functionality

Flexible & scalable system
solution, thermal management
and system efficiency

Efficient flexible system with
advanced functionality
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AUTOMOTIVE LED
LIGHTING
ARCHITECTURES




TYPICAL SYSTEM ARCHITECTURE FOR ADVANCED DYNAMIC BEAM
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AUTOMOTIVE LED DRIVER ARCHITECTURES WITH ADVANCED MATRIX FUNCTIONALITY

Requirements for LED driver platform:
* Flexibility

« Scalability

 Re-usability

« High-efficiency

Most current platforms adopt a
DC/DC converter solution with Boost
followed by multi-channel Buck LED
driver architecture.

Battery

The dynamic LED functionality is
achieved by a Matrix LED Controller
In parallel to the LEDs

LED Driver Platform

8  PUBLIC N



NXP MULTICHANNEL
LED DRIVERS




NXP MULTI CHANNEL AUTOMOTIVE LED DRIVERS: KEY FEATURES
COST EFFECTIVE ARCHITECTURE FOR MULTI-CHANNEL LED PLATFORM

Key Benefits to Customer

Provides flexibility using a common architecture
- Drives all LED string configurations
— SPI Interface for configurability, control and diagnostics

Enables scalability with a common architecture
— Drives 2 to 12+ LED channels and 30 to 140 W output power

Multi-phase boost stage

2 output voltages from boost stage
Drive >1.5 A LED current per channel
External FETs

>87% overall system efficiency

Boost Followed by Buck with External FETs

Battery 25-80V
ASLX50y ASLx41ly
Multi-phase Multi-channel
Boost IC Buck IC
a
CAN |UJA1164 =
= =€ @ ASLx4ly
¥ Multi-channel
VC(; S32K14x SPI Buck IC
MCU h B

— KKK

LED Driver Platform
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ASL1500/2500/4500 - BOOST CONVERTER
MULTIPHASE BOOST CONVERTER IC WITH INTEGRATED SPI

Highly integrated boost converter Boost Converter Portfolio

2 independently controlled output voltages with 3% accuracy . ASL1500SHN: 1-phase Boost Converter

5-V SPI interface for control & diagnostic . ASL2500SHN: 2-phase Boost Converter
- ASL4500/1SHN: 4-phase Boost Converter
- ASL1507SHN: 1-phase Boost Converter with Limp Home Mode

Adjustable DC/DC converter frequency

- Optimize cost, efficiency, EMC and LED ripple current - ASL2507SHN: 2-phase Boost Converter with Limp Home Mode
ASL15xx: 1 Phase Boost Converter ASL25xx: 2 Phase Boost Converter ASL45xx: 4 Phase Boost Converter
Vhat Vbat
L i} L 1 T T J_ Rl J_ L2
T T LASLBXX :[an Vau T f L ASL25xx 3 r T I LASL45XX o2 | vour
o om e | ] - | emEh
_ s R2 I FB18 SENSL1 Youz FB24 GATES
EN SENSL__ N GATE3 SENSH3
i SCL > SENSH3 et SENSL3
S0l FB

SENSL3 VGG2

SD0
vce VGG

=

VGG — = les GATE2

EN SENSH2
8CL
sDI SENSL2
SDO
VCC

GND

-I|—|J

|
=i

GATE4
SENSH4
GND

SENSL4

j
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ASL2416SHN/3416SHN - BUCK CONVERTER

MULTI-CHANNEL BUCK MODE LED DRIVERS WITH INTEGRATED SPI

12

A programmable hysteretic constant current buck converter

5-V SPI interface for control & diagnostics

Programmable LED current 120 mA to >1.5 A with 5% accuracy

PWM dimming from 0 to 100%, 0.1% resolution
LED open and short-to-ground fault detection.
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Buck LED Driver Portfolio

ASL2416SHN: 2-Channel Buck LED Driver
ASL3416SHN: 3-Channel Buck LED Driver

ASL2417SHN: 2-Channel Buck LED Driver with Limp Home Mode
ASL3417SHN: 3-Channel Buck LED Driver with Limp Home Mode

ASL2416SHN: 2-Channel Buck LED Driver

VP GATE1 —||f_
es1—| | L
e o "
w
1 7'y - ¥
= | ASL2416SHN T
PWM1 = = =
—_—{Pwm2
—  lcs GATE2 —]
EN I
scL L —fnm—]—c:»—
sl REN3 w
e RS2 %
vce * ji “
f GND = — =

ASL3416SHN: 3-Channel Buck LED Driver
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NXP’S SCALABLE MULTI-CHANNEL ARCHITECTURE
TYPICAL SCHEMATIC FOR 2-CHANNEL SYSTEM - EASILY SCALABLE TO 6-CHANNEL SYSTEM

1 | — =
| AsLaatssHn L T G l [ l : I J‘ I
= I I I— ASLA45xx o 1: ASL3416SHN | 1: ASL3416SHN
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I I L ASL156xx 02 Mfﬁ— SR | N = i e ? LR “xi Lt R
L L — - J @ ir = -
: B VBAT cate—L w2 I aﬁi_ i | " 3 o _"" wa P ] “ P = I -
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I I sENSL| ) 4 i F - - f - ==
—— —eN 1  — ] - =T s 2 " =
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NXP MATRIX LED
CONTROLLER




NXP MATRIX LED CONTROLLER (MLC): ASL5X15 / ASL5X08
KEY FEATURES AND BLOCK DIAGRAM

* 12 switches, 4 floating blocks of 3 switches (individual or segments) R =0 BoAED
«Low Rdson 1.5A max. per Switch (in parallel up to 6.0A) IPC — "
* 12-bit resolution PWM at 244 Hz/488 Hz allowing smooth dimming VBAT . B | Bl
| = sz{
. . . . ':f swiz T
* SMART & Direct PWM options available N j£ B . B
* Phase shifted of PWM to avoid large peak currents when switching ! Jz} awio ¥
i Jq swa SZ\\
* Single LED open/short detection and diagnostics with bypass feature R | J% we P
RASTRIX BEAM ) i = - RS
* Direct NTC and PCB binning resistor input o I e Jﬁ ste
—— —I—UJ:;;“ J:} WS b
. . . _Lﬁh T RS
* CAN interface (optionally CAN FD available) ] ! e
| = AN
. : ;:f swz2 ~
* Integrated 200 MHz Oscillator R | ! Jg} Y
conTRouER | | Tx| o | ST
| I AN
Limp Home Mode in case of communication failure 1 | ‘j“"’
i i i IDres 1 NTC | | | \|\
*5 Address pins enabling up to 32 MLCs ] L i i i I i
LED DRIVER MODULE - T T rreT —

* Small package outline HVQFN36 (6x6 mm?) with wettable flanks
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COMMUNICATION INTERFACE CONFIGURATION OPTIONS
FLEXIBLE FOR ON BOARD OR OFF BOARD MICROCONTROLLER
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NXP MLC SOLUTIONS FOR DIFFERENT ADB APPLICATIONS
PRODUCT MATRIX ADDRESSING WIDE RANGE OF USE CASES

=P :
R | Nomenclature:
S g [ y =S - CAN
g > ASL5008yHz ! ASL5015yHz y = F— CAN-FD
S = * 0.8 A Max Current I ¢ 1.5 A Max Current
£ 0 « Smart PWM I « Smart PWM z = N — HVQFN36 package with wettable flanks
S 2 ! z = P — LQFP48 package with leads
I I
|
|
T N S
|
|
|
|
ASL5108yHz : ASL5115yHz
* 0.8 AMax Current I * 1.5 AMax Current
« Direct PWM : + Direct PWM
I
I
I
|
>

High current
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FUNCTIONAL SAFETY
SUPPORT & TOOLS




FUNCTIONAL SAFETY REQUIREMENTS IN LIGHTING

ASIL assessment by Car OEMs on lighting functions:

Low beam (with or without Matrix function) - ASIL B
- Turn Indicator - ASIL B
High Beam with ADB functionality - Foreseen as potentially ASIL A/B

High Beam without ADB functionality and other functions - QM (Quality Managed)

Typical ASIL allocation by Tier 1s for a Lighting Electronic System:

- UJA1163
SBC
Battery Q|\/| (B) 2.5-80V Q|\/| (B) VCC . .
QM devices can be used to support ASIL B if:
ASLx50y ASLx41y g QM (B)
Multi-phase Multi-channel % :
Boost IC Buck IC = §|r7 1. The device was developed following
ALY ﬁz /I\*ASESXXEEHDZ system level assumptions for ASIL B
CAN — atrix ) .
Ly 5B & o () | % Controller 2. The device has all the documentation to
ASLx4ly | support the tier 1's analysis at system level
ASIL B SPI ' Multi channel % % ¥ PP y y
VCC  S32K14x Buck IC : Sf |
MCU SF
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FUNCTIONAL SAFETY REQUIREMENTS IN LIGHTING

Documentation for OM devices supporting
ASIL B at system level: ' '
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COMPLETE SYSTEM SOLUTION FROM NXP ENABLING DESIGN OF ADVANCED SOLUTIONS

- Reference design based on Multichannel LED Driver Evaluation Board
- 6-channel / 120W LED driver board 1 X ASL4500SHN -
- Matrix LED driver board 2 X ASL34165HN
- S32K MCU, SBC, LEDs

- Basic SW drivers to run front lighting scenarios

- Full documentation and SW support available

Primary MLC Board LED Board 1

S32K (Micro) + UJA1169 (SBC) e el

=V,

A A
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SUMMARY




SUMMARY

- We have seen major advances in new automotive lighting functionality to improve road safety
- To enable these advances, lighting electronics have also needed to develop new architectures
- To meet the new advanced requirements electronic platforms need to be fully flexible and scalable

« NXP total solution includes LED Drivers, Matrix LED Controller, SBC, and Microcontroller

- High integration for low system cost and a highly flexible/scalable solution suitable for platform designs

‘ ' For more information on NXP Automotive Lighting LED Driver ICs, please visit

‘ L https://www.nxp.com/products/power-management/lighting-driver-and-controller-
ics/automotive-lighting-led-driver-ics:MC 71502
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