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1 General description

The ASL61xxyHz family is a matrix LED controller (MLC) targeting advanced automotive exterior lighting
applications to enable the dynamic adaption of LED light patterns. The family consists of MLCs with different
part numbers depending on the type of communication, CAN or CAN FD and maximum LED current capability.
All parts meet the requirements of automotive applications, being AEC-Q100 grade 1 and AEC-Q006 qualified,
operating over the —40 °C to 125 °C ambient temperature range.

The ASL61xxyHz provides 16 channels, each consisting of an integrated switch for bypassing current from the
LED/segment. A microcontroller can control multiple MLCs through the CAN interface.

Each output channel can be driven in Pulse Width Modulation (PWM) mode. PWM mode provides 12-bit
resolution and an individually programmable duty cycle (DC) via the user interface, to enable fine regulation

of the light intensity and freely definable lighting patterns. The PWM frequency is tunable and the PWM phase
can be individually programmed. This allows the LED current and voltage to be interleaved, preventing the
maximum allowable string current and voltage from being exceeded. Furthermore, this allows PWM dimming to
be synchronized across multiple MLCs.

The MLC has an internal 200 MHz oscillator that avoids the need of an external quartz for clock generation and
synchronization.

The MLC meets ASIL B functional safety requirements. The MLC can detect a loss of communication with the
external microcontroller and switch to Limp Home mode (LHM) to ensure vehicle safety.

The ASL61xxyHz family is available in two thermally enhanced 48-pin small packages - HYQFN48 with wettable
flanks or HLQFP48 leaded package.
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2 Features

» Automotive-grade product, AEC-Q100 grade 1 and AEC-Q006 qualified

» ASIL B compliant with ISO 26262 2nd Edition

* 16 channels, arranged in four configurable blocks of 4 switches

* Programmable 12-bit PWM dimming

* Synchronized PWM frequency and phase when using multiple MLC devices

* Advanced diagnosis

— Undervoltage lockout (UVLO) function bringing the MLC to a safe state upon detection of a VCC
undervoltage

— Charge pump monitoring and fail-safe operation (CPFSO)

— Detection of Vax shorted to ground, to diagnose external capacitor failure

— Individual detection of open/shorted LED with a bypass feature

— Configurable open-circuit detection threshold

— Smart open-circuit detection when paralleling LED blocks

— Individual channel voltage measurement for single LED short detection in a segment

— CAN communication diagnosis, including flagging of illegal actions

CAN/CAN-FD communication protocol with bit rate switching up to 2 Mbps

Integrated 200 MHz oscillator

Built-in non-volatile multiple time programmable memory

Sleep mode with low current consumption
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3 Applications

* Automotive lighting
— Glare-free high beam (GFHB)
— Matrix/pixel adaptive high/low beam
— Dynamic turning indicator
— Welcome scenarios
— Dynamic rear lights
— Dynamic cornering lights
— Daytime running lights (DTRL)
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4 Orderable information

Table 1. Orderable part variations of ASL61xxyHz (xx = switch max current, y = type of CAN communication, z =
type of package)

xx (switch max y (type of CAN z (type of Description Part

current) communication) package)

12 S N Direct PWM data for every channel — 1.2 A switch — CAN — ASL6112SHN
HVQFN48 package vers. SOT619-17(D)

08 S N Direct PWM data for every channel — 0.8 A switch — CAN — ASL6108SHN
HVQFN48 package vers. SOT619-17(D)

12 F N Direct PWM data for every channel — 1.2 A switch — CAN-FD — ASL6112FHN

HVQFN48 package vers. SOT619-17(D)

08 F N Direct PWM data for every channel — 0.8 A switch — CAN-FD — ASL6108FHN
HVQFN48 package vers. SOT619-17(D)

12 S \Y Direct PWM data for every channel — 1.2 A switch — CAN — HLQFP48 | ASL6112SHV
package vers. SOT1571-1

08 S \% Direct PWM data for every channel — 0.8 A switch — CAN — HLQFP48 | ASL6108SHV
package vers. SOT1571-1

12 F \% Direct PWM data for every channel — 1.2 A switch — CAN-FD — ASL6112FHV
HLQFP48 package vers. SOT1571-1

08 F \ Direct PWM data for every channel — 0.8 A switch — CAN-FD — ASL6108FHV
HLQFP48 package vers. SOT1571-1

ASL610X_ASL611X_PB All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.
Product brief Rev. 1.0 — 16 May 2025 Document feedback
4/11



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_ASL610X_ASL611X_PB

NXP Semiconductors AS LGOX, ASL61Xx

Matrix LED controller product brief

5 Block diagram
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Figure 1. Block diagram
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Table 2. Revision history

Document ID

Release date

Description

ASL610X_ASL611X_PB v.1.0

16 May 2025

Initial version
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Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those

given in the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.
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Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted
or construed as an offer to sell products that is open for acceptance or

the grant, conveyance or implication of any license under any copyrights,
patents or other industrial or intellectual property rights.

Quick reference data — The Quick reference data is an extract of the
product data given in the Limiting values and Characteristics sections of this
document, and as such is not complete, exhaustive or legally binding.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

HTML publications — An HTML version, if available, of this document is
provided as a courtesy. Definitive information is contained in the applicable
document in PDF format. If there is a discrepancy between the HTML
document and the PDF document, the PDF document has priority.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

Suitability for use in automotive applications (functional safety) —
This NXP product has been qualified for use in automotive applications.

It has been developed in accordance with ISO 26262, and has been

ASIL classified accordingly. If this product is used by customer in the
development of, or for incorporation into, products or services (a) used in
safety critical applications or (b) in which failure could lead to death, personal
injury, or severe physical or environmental damage (such products and
services hereinafter referred to as “Critical Applications”), then customer
makes the ultimate design decisions regarding its products and is solely
responsible for compliance with all legal, regulatory, safety, and security
related requirements concerning its products, regardless of any information
or support that may be provided by NXP. As such, customer assumes all
risk related to use of any products in Critical Applications and NXP and

its suppliers shall not be liable for any such use by customer. Accordingly,
customer will indemnify and hold NXP harmless from any claims, liabilities,
damages and associated costs and expenses (including attorneys’ fees)
that NXP may incur related to customer’s incorporation of any product in a
Critical Application.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.
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NXP — wordmark and logo are trademarks of NXP B.V.
Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.
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