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1 Introduction

The ASL6112SHN - belonging to the ASL61xxyHz family of enhanced matrix LED controller (MLC) targeting
advanced automotive exterior lighting applications - can be evaluated using the dedicated evaluation board
(EVB).

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

Each output channel can be driven in Pulse Width Modulation (PWM) mode. PWM mode provides 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.

The ASL6112SHN is connectable to an NTC to measure the LED temperature. The device offers several
diagnostic features.

The user can compose a reference system for quick evaluation, based on two types of EVB. The host EVB is
essential to manage the lighting system. The peripheral EVB can optionally be used to expand the capability of
the host EVB.

IMPORTANT NOTICE
For engineering development or evaluation purposes only

NXP provides this evaluation product under the following conditions:

Evaluation kits or reference designs are intended solely for technically qualified professionals,
specifically for use in research and development environments to facilitate evaluation purposes.

This evaluation kit or reference design is not a finished product, nor is it intended to be a part of a
finished product. Any software or software tools provided with an evaluation product are subject to the
applicable terms that accompany such software or software tool.

The evaluation kit or reference design is provided as a sample IC pre-soldered to a printed circuit
board to make it easier to access inputs, outputs, and supply terminals. This evaluation kit or reference
design may be used with any development system or other source of I/0O signals by connecting it to
the host MCU or computer board via off-the-shelf cables. Final device in an application will be heavily
dependent on proper printed circuit board layout and heat sinking design as well as attention to supply
filtering, transient suppression, and 1/O signal quality. This evaluation kit or reference design provided
may not be complete in terms of required design, marketing, and or manufacturing related protective
considerations, including product safety measures typically found in the end device incorporating the
evaluation product. Due to the open construction of the evaluation product, it is the responsibility of the
user to take all appropriate precautions for electric discharge. To minimize risks associated with the
customers’ applications, adequate design and operating safeguards must be provided by the customer
to minimize inherent or procedural hazards. For any safety concerns, contact NXP sales and technical
support services.
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2 Finding kit resources and information on the NXP website

NXP Semiconductors provides online resources for this evaluation board and its supported devices on https://
WWW.nxp.com/.

1. Direct link to the EVBMLC2HOST (KIT-ASL6112SHN)
https://www.nxp.com/design/design-center/development-boards-and-designs/EVBMLC2HOST

2. Link to the NXP MLC GUI (the software you must be able to work with the kit)
https://www.nxp.com/design/design-center/software/analog-expert-software-and-tools/flexgui-software-
toolfor-evaluation-of-reference-design-kits:FLEXGUI-SW
Once in the page, look for the GUI App for Matrix LED Controller (MLC).

3. Link to EVBMLC2PER (an optional EVB you can buy to expand the kit)
https://www.nxp.com/design/design-center/development-boards-and-designs/EVBMLC2PER

4. Link to the ASL61XXYHZ
https://www.nxp.com/ASL61XXYHZ

An additional evaluation GUI, usable under the CANoe environment, can be downloaded by accessing

your secured area at https://www.nxp.com/. Once in the page, type the following string in the search bar:
ASL6112SHN CANoe project. You are redirected to the download. Downloading the Vector CANoe project only
makes sense if you have a Vector CAN interface, such as the VN1630A.
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3 Getting ready

Working with the KIT ASL6112SHN requires the kit contents, additional hardware, and a Windows PC
workstation with installed software.

3.1 Kit contents

The kit contents include:

* Assembled and tested EVBMLC2HOST evaluation board in an antistatic bag. It includes an ASL6112SHN
and an UJA1163ATK.

* One cable consisting of a yellow/green twisted pair for CAN communication and a red/black cable pair
for external power supply at 12 V. The yellow/green cable is terminated with male and female D-Sub 9
connectors. The red/black cable is terminated with banana jacks.
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Figure 1. Kit including host EVB and cable

3.2 Additional hardware

In addition to the kit contents, the following hardware can be either beneficial or even necessary when working
with the kit.

 EVBMLC2PER, the peripheral EVB that can be used to expand the capability of the host EVB, to handle more
LEDs. Indeed, the kit can be expanded adding multiple peripheral EVBs. If multiple peripherals are used, no
external power is needed, as the power supply comes via the connected host EVB or the adjacent peripheral
EVB, .

* LED board. Although an LED board is essential, the one shown in this manual is not for sale, as customers
have their own LED configurations - normally different from each other - resulting from their own
requirements.

* ASL45XASLX41 evaluation board. It includes both the ASL4500SHN and ASL3416SHN integrated circuits
(IC). The board is useful for individually powering up to six LED boards with a DC voltage of up to 60 V, while
respecting a desired maximum current limit.

* S32K144 evaluation board. The board, highly recommended, includes a microcontroller (MCU) for managing
via CAN interface both EVBMLC2HOST and EVBMLC2PER. It also manages the ASL45XASLX41.

* Power supply. A single supply with multiple 12 V outputs or multiple 12 V supplies are necessary for the
following boards: EVBMLC2HOST, ASL45XASLX41, and S32K144.
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« External CAN interface. This optional hardware can be, for example, a Vector VN1630A CAN/CAN FD
interface or similar, manageable with the Vector CANoe software.
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Figure 2. Kit expanded by adding one EVBMLC2PER to the EVBMLC2HOST
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Figure 3. Additional material
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Figure 4. Additional material adding an optional Vector CAN interface

3.3 Minimum system requirements

This evaluation board requires a laptop with Windows 10 or Windows 11 OS. The laptop must have at least one
USB type A or, even better, two of them.

3.4 Software

Installing the software - NXP MLC GUI or, as an alternative, CANoe based GUI, is essential for being able to
work with the evaluation kit. See Section 2.

* NXP MLC GUI. The required material and setup information are shown in Figure 2. If using this option, there
is no need for an external CAN interface and the CANoe software. The available firmware can be downloaded
to the flash memory of the MCU mounted on the S32K144 evaluation board. The graphical user interface
(GUI) runs on a Microsoft-Windows-based laptop. In addition to the software, in the download you find
detailed documentation with installation instructions and a user manual.

* MLC2 CANoe project. The required material and setup information are shown in Figure 3. This is an option
needing additional hardware - a Vector CAN interface - and the CANoe software. Detailed usage instructions
can be found in ASL61XXYHZ_AN - an application note.
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4 Getting to know the hardware

4.1 Board features

The EVBMLC2HOST has the following features built into the ASL6112SHN:

* 200 MHz oscillator

* 16 channels, arranged in four configurable blocks of four switches
Flexible PWM driver for the individual channel

* LED temperature measurement via NTC

Advanced diagnosis for LED open/short detection, nonfunctional switch detection, individual channel voltage
measurement, and so on

» Synchronized frequencies when using multiple MLC devices
* CAN communication logic

The EVBMLC2HOST offers the possibility to modify the least significant part of the CAN address by positioning
five switches.

Furthermore, the EVBMLC2HOST has the following features embedded in the UJA1163ATK system basis chip
(SBC):

* 5V low dropout regulator (LDO)

* CAN transceiver

The EVBMLC2PER has the following features built into the ASL6112SHN:

200 MHz oscillator

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

Flexible PWM driver for the individual channel

e LED temperature measurement via NTC

» Advanced diagnosis for LED open/short detection, nonfunctional switch detection, individual channel voltage
measurement, and so on

» Synchronized frequencies when using multiple MLC devices

e CAN communication logic

The EVBMLC2PER offers the possibility to modify the least significant part of the CAN address by positioning
five switches.

However, as the EVBMLC2PER has no UJA1163ATK SBC, it misses the 5V LDO and the CAN transceiver.
The reason is, for the EVBMLC2PER to work, it must be connected to the EVBMLC2HOST. The connection
allows the EVBMLC2PER to access the 5V LDO and the CAN transceiver present on the host board, which are
shared hardware resources.

4.2 Board description

The EVBMLC2HOST, whose appearance is shown in Figure 5 and whose schematic is given in Figure 7,
includes the following components:

* ASL6112SHN matrix LED controller
* UJA1163ATK system basis chip (SBC) — Uses a 12 V input supply
* J1 female DB9 sub connector — Supplies the board with 12 V and communication via the CAN cable
« J2 female connector — Connects to EVBMLC2PER
Plug the six-pin J1 male connector belonging to the EVBMLC2PER board into this connector.
* J3 male connector — Connects to LED board
* J4 jumper — Controls supply to the board
UM12341 All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.
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Add a short to this jumper, otherwise the board remains unsupplied. When the board is supplied, a red LED
emits light.

* LED - Emits red light only if 12 V comes through the DB9 sub connector and the J4 jumper has been
provided with a short

» 81 five-switch block — Sets the board physical address
The initial address is 0b11111, equivalent to decimal 32. The switch at position 5 corresponds to the least
significant bit, while position 1 corresponds to the most significant bit. It is highly recommended to change the
switch positions to get a small address. For instance, Ob00000 = 0 decimal. To get this address value, move
all five switches shown in Figure 5 to the opposite position.

Notice that the ID resistor and the NTC have not been populated. This is because they belong to the domain of

the LED board.
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Figure 5. Host EVB (EVBMLC2HOST)

The EVBMLC2PER, whose appearance is shown in Figure 6 and whose schematic is given in Figure 8,
includes the following components:

* ASL6112SHN matrix LED controller
* J1 male connector — Connects to EVBMLC2HOST
Plug the six-socket J2 female connector belonging to the EVBMLC2HOST board onto this connector.
* J2 female connector — Plugs onto the six pins J1 male connector belonging to the adjacent board
* J3 male connector — Connects to LED board
» S1 five-switch block — Sets the physical address of the ASL6112SHN
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* The initial address is 0b11111, equivalent to decimal 32. The switch at position 5 corresponds to the least
significant bit, while position 1 corresponds to the most significant bit. It is highly recommended to change the
switch positions to get a small address, for instance 0b00001 = 1 decimal. To get this address value, the four
switches labeled 1 to 4, shown in Figure 6, must be moved to the opposite position. For a peripheral board,
it is good practice to use a higher address than the host card address. If more peripherals needed, keep on

incrementing the address by one unit.

Notice that the ID resistor and the NTC have not been populated. This is because they belong to the domain of

the LED board.
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Figure 6. Peripheral EVB (EVBMLC2PER)
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5.1 Board information

The schematics of the boards follow. For board layout and routing information, see reference 1 in Section 2.
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Figure 7. EVBMLC2HOST schematic
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Figure 8. EVBMLC2PER schematic
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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.

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.
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All information provided in this document is subject to legal disclaimers.

Suitability for use in automotive applications — This NXP product has
been qualified for use in automotive applications. 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.

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.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

Trademarks

Notice: All referenced brands, product names, service names, and

trademarks are the property of their respective owners.
NXP — wordmark and logo are trademarks of NXP B.V.
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