
 
User Manual 

ILaS ADK 

 
 

 
UM_ILaS_ADK_MX_Revision 1.1_A6     Inova Semiconductors Confidential Page 1 of 28 
 

 

UM_ILaS_ADK_MX April 2026 

 Revision 1.1 

 

 

User Manual ILaS ADK 
 

1 Introduction 

The ILaS application development kit contains all required hardware components needed to establish 

an ILaS network. It allows an easy introduction to the ILaS technology for soft- and hardware developers. 

The kit offers flexible network design and options for extensions. 

Kit Content 

• 1x SAMD21 XPLAINED PRO EVB 

• 3x INLT220Q_ADK PCB 

• 2x 4CKT board connection cables 

• 1x Micro USB 2.0 cable 

• 1x 12 V power supply 

• 1x ISELED extension flex stripe 

 

 

 

 

 

 

 

 

For further information on the ILaS network and associated components, please visit the 

Inova Semiconductors homepage: 

https://inova-semiconductors.de/iseled/inlt220q.html 

Please note: 

The PCBs provided are development platforms and are not intended for use during automotive EMC 

tests. The cables provided for board-to-board connections are not intended for in vehicles usage. For 

the final application in the vehicle, we recommend UTP cables to wire the ILaS communication lines. 

 

 

 + 

https://inova-semiconductors.de/iseled/inlt220q.html
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2 Quick Start 

2.1 Step 1 

Connect one INLT220Q_ADK board (black) to the “EXT1” header of the SAMD21 board (blue) and 

connect an USB cable and connect a 12 V power supply device.                      

On this first INLT220Q_ADK board, now connect to the SAMD21 PRO EVB. Please place a jumper at 

JP1 (see Table 4: JP1 - ISP_P and ISP_N for detailed description) to short both ISP pins in order to 

define the first-in-network position. On this ADK board the J1 connector must be left open.  

Additionally, place a jumper to JP3 at position 1-2, to power VIO of the INLT220Q with 3.3 V from the 

SAMD21 board (refer Table 6: JP3 – VIO options for detailed description).  

Connect the subsequent INLT220Q_ADK board via 4CKT cable to the J2 header. The 4CKT cable 

distributes 12 V to all ADKs and allows communication via the two-wire ILaS bus signals. It is sufficient 

to use only one single 12 V power supply for multiple INLT220Q_ADK boards. 

To connect several INLT220Q_ADK boards, please ensure that the connections from board to 

board follow the direction which is indicated by the white triangles printed on the PCBs near J1 

and J2. Caution: Users must not generate a loop nor connect anything to the J1 input of the first 

board. 

 

 

Figure 1: Install first INLT220Q_ADK board and SAMD21 board 
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2.2 Step 2 

To install the second INLT220Q_ADK board in the network, connect the cable to the J1 header. Place 

a jumper on JP3 at position 2-3 in order to power VIO of the INLT220Q from the on-board 5 V rail.  

Connect the subsequent INLT220Q_ADK board via 4CKT cable to the J2 header.  

 

Figure 2: Install second INLT220Q_ADK board 

2.3 Step 3 

To install the last INLT220Q_ADK board in the chain, connect the cable to the J1 header. Place a 

jumper on JP3 at position 2-3, to power VIO of the INLT220Q from the on-board 5 V rail. Place a jumper 

to JP2 to short both ESP pins, in order to signal the last-in-network position. If the jumpers are not set 

this way, your ILaS network will not work correctly. 

 

Figure 3: Install last INLT220Q_ADK board 

2.4 Step 4 

To extend a branch of your ILaS network with an ISELED extension flex stripe, it must be plugged into 

the J3 socket of an ILaS ADK board (Figure 4). By delivery state the software implemented topology 

assumes that the flex stripe is connected to the first ADK. So for flawless functionality please connect 

the ISELED extension flex stripe to the first ADK. 
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Figure 4: Extension with an ISELED flex stripe 

Each of the ILaS ADK boards can be extended by one or more ISELED extension flex stripes and is 

only limited by the performance of the DCDC on the ILaS ADK and the maximum number of devices (= 

4079) in each ILaS network.  

If the flex stripe is connected to another ADK or the physical topology of your ILaS network changes, a 

change in the software is fundamentally necessary. An introduction how to change the topology in 

Microchip MPLAB X can be found in chapter 4. 

2.5 Step 5 

Power up the 12 V power supply device. It does not matter which of the INLT220Q_ADK boards is 

connected to the power supply device because the 4CKT cable distributes 12 V to all boards in the 

network. 

Now, the status LED1 and LED2 (close to the 12 V connector) will light up on all connected 

INLT220Q_ADK boards. 

If everything was connected correctly, after a few seconds a loop of different animations will light up 

your ILaS network. 
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3 ILaS ADK Block Diagram  

 

Figure 5: ILaS ADK block diagram 
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4 Software 

In this chapter, the software tools Microchip MPLAB X IDE and MPLAB IPE and their respective area of 
application are introduced. 

MPLAB X IDE serves as the development environment for creating, configuring, compiling, and 
debugging firmware for Microchip microcontrollers (MCUs). During the build process, the compiler 
generates a HEX file containing the machine-readable program code for the target Microchip MCU. 

This generated HEX file then can be loaded in MPLAB IPE (Integrated Programming Environment) to 
program/flash the Microchip MCU. MPLAB IPE is therefore dedicated exclusively to the programming 
process and is typically used in testing environments. 

This chapter describes the practical application of both programs. It explains how the software is 
properly set up and operated, and how the programming process for the Microchip MCU is structured. 

4.1 Installation 

The ILaS software stack can be requested at the following link: 

www.microchip.com/iseled 

Please press the “ISELED Software Stack Request Form” button and submit your information. You will 

be contacted by Microchip and asked to sign up for “myMicrochip” to obtain the software stack.  

Requesting the software stack, is also possible via e-mail. Please contact iseled@microchip.com and 

request the 'ILaS ADK SAMD21 Driver'." 

Additionally, to downloading the  MPLAB X bundle, you can use the following link:  

 www.microchip.com/mplabx  

The installation package includes both the MPLAB IDE and the IPE. No additional downloads are 

required. 

Important installation notes: 

• The installation process may take a considerable amount of time, depending on system 
performance and selected components. 

• Multiple installation steps will be executed sequentially. 

• If required compilers are not yet installed (e.g., XC compilers), additional components will be 
installed automatically. 

• The installer may trigger several background configuration processes during setup. 

• Do NOT interrupt or cancel the installation process, even if temporary pauses or extended 
processing times occur. 

Ensure that the installation completes successfully before launching the software. 

Please click the link bellow and follow the instruction to sign up for myMicrochip and SDE, if you have 

not already done yet. 

https://www.microchip.com/en-us/support/sde-user-guide 

http://www.microchip.com/iseled
mailto:iseled@microchip.com
http://www.microchip.com/mplabx
https://www.microchip.com/mymicrochip
https://www.microchip.com/en-us/support/sde-user-guide
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Once your request is approved, you will be able to obtain the ILaS stack in your MyMicrochip portal, as 

shown below. 

 

 

Figure 6: Dashboard (microchip.com) 

 

 

Figure 7: Click on ‘My Products’ and download the ILaS stack 
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4.2 Software Package Structure 

The SAMD21 Microchip MCU (blue board) is not explicitly listed in these documents, but it is fully 
compatible with the provided API. 

The software package is organized into three folders: 

• ILaS_eval — contains the evaluation software for all PIC-based boards and the SAMD_E54. 

• ILaS_full — provides the complete software package for all PIC-based boards and the 
SAMD_E54. 

• Ported_SAMD21_ILaS — includes both the evaluation and the full software specifically adapted 
for the SAMD21 MCU. 

For SAMD21-based boards, the required software components are provided in the folder: 
…/Ported_SAMD21_ILaS  

This directory contains two variants of the software package:  

• ilas_sam_d21_xpro_eval  

• ilas_sam_d21_xpro_full  

The ilas_sam_d21_xpro_eval version provides an evaluation-level implementation intended for initial 
testing and basic functional verification.  

The ilas_sam_d21_xpro_full version includes the complete software stack and should be used when 
access to the full functionality and feature support is necessary.  

In both cases, all essential source files, including the corresponding .c and .h files, are located in the src 
directory of the selected package. 

For hardware platforms other than SAMD21, the board-specific folders referenced in the previous 
section must be used. These directories contain the respective implementations and adaptations 
required for the target platform and ensure correct integration with the underlying hardware. 

 

 

Figure 8: Source and header files of ILaS software stack 
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4.3 How to Start 

4.3.1 MPLAB IPE 

To establish communication with the target MCU, proceed as follows: 

1. Start Microchip MPLAB IPE. 

2. Select the target device (MCU) and the appropriate hardware tool you want to use for the 
connection. 

3. Click the Program button to initiate the connection process. 

4. If the connection is successfully established, a confirmation message will be displayed in the 
output window. 

5. After the connection has been verified, start Microchip MPLAB X IDE to continue with project 
configuration and software development. 

 

 

Figure 9: MPLAB IPE – User Interface 
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4.3.2 MPLAB X IDE 

After starting MPLAB X IDE, the program interface displays the board being connected. Figure 10 shows 

an overview of the software. 

 

Figure 10: MPLAB X IDE – User Interface 

 

To access the required project, perform the following steps: 

1. Select File → Open Project from the menu bar. 

2. Navigate to the folder Ported_SAMD21_iLAS → ilas_sam_d21_xpro_full. 

3. Choose the project ilas_sam_d21_xpro_full. 

4. Press Open Project to open the project in the development environment. 

 

Figure 11: MPLAB X IDE – Open project 
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The project folders should now be visible on the left side of the interface (see Figure 12, highlighted in 

red). 

 

Figure 12: MPLAB X IDE - Project folders 

 

To access the runnable code, extend the ‘Source Files’ folder. It includes the following source files: 

• animation.c – contains prefabricated animation routines 

• ilas.c – contains all ILaS network functionalities/commands for register access 

• main.c – initialization, set variables and also contains the main() function 

 

Figure 13: ILaS software stack - Source Files 
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4.3.3 Switching Between Evaluation and Full Software 

The project contains two variants: Evaluation (default) and full software. The active variant is determined 
via the preprocessor macro. 

If access to the full software stack is required, the following figures illustrate how to enable it. 

First open project properties by right-clicking on your project in the project tab and select ‘Properties’. 

 

Figure 14: MPLAB IDE - Project properties 

 

Figure 15 shows the project properties and all remaining steps, in order to gain access to the full software 

stack.  

 

Figure 15: Enable full software stack 
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4.4 Network Configuration 

To ensure proper system operation, the ILaS network topology configuration must be manually adapted 

to physical ILaS network setup. To do so, navigate to the Header Files directory and open the file 

ilas_definitions.h. 

4.4.1 Changing the Network Topology Configuration 

After the physical topology of the ILaS network has changed, it also must be adjusted in the software.

  

Within this file, locate the structure network_topology_config_t (see Figure 16), which defines both the 

initialization parameters (bit-level configuration) and the overall settings for the network topology. 

The number of client devices and their assignment to the respective boards must be configured 
correctly. The network topology must also be defined according to the physical topology of the ILaS 
network. In this example, an ILaS network with three ADKs (each contains a branch device which is 
controlling five ISELEDs) is assumed. Additionally, both the ordering/numbering of the branch devices 
within the chain and the number of ISELEDs per branch device must be explicitly defined. 

 

Figure 16: Initialization bits and ILaS network topology parameters (for example: 3 ADKs) 

MAX_NUM_OF_ALL_DEV defines the maximum number of ILaS network devices that a system can 

handle or manage at the same time. We adjust this value to ensure sufficient capacity for additional 

devices and to prevent errors or limitations caused by exceeding the defined limit. For mentioned 

example the maximum number of all devices is 18. 

 

Figure 17: Max Number of client devices 

Figure 18 shows the topology of a test setup in which an ISELED Extension Flex Stripe is connected to 

the first ADK. The stripe contains 20x ISELED 1.0 devices. 
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Due to the increased number of network devices, the parameter “based on our testing…” (response 

waiting time) shall be configured to at least 2 ms. Depending on the specific test setup, a further increase 

of this parameter may be required. 

The parameter followed by the comment “3 boards + 5 LEDs each ADK board” (number of clients in the 

network) shall be set from the default value of 15 to 35. Subsequently, the parameter 

“num_of_client_dev + num_of_branch_dev” shall be adjusted from 18 to 38. 

Afterwards, the address arrays shall be updated. This includes adding the newly assigned client device 

addresses and modifying the addresses of the branch devices accordingly. 

Furthermore, the number of client devices per branch shall be configured. 

Finally, the parameter “MAX_NUM_OF_ALL_DEV” shall be set to 38 in this example (see Figure 17). 

 

 

Figure 18: Initialization bits and ILaS network topology parameters (for example: 3 ADKs + Flex Stripe) 

 

4.4.2 Changing the Network Interface Configuration 

Each entry specifies which physical interfaces (EXT1-, EXT2- and EXT3-header) of the Microchip MCU 
are enabled. It is important to disable the unused headers of the Microchip board. 

Navigate to the function network_interfaces_config_t and disable the configuration for network 1 and 

network 2 commenting out the corresponding settings (see Figure 19). 

Network 0 corresponds to EXT1 on the Microchip board, network 1 corresponds to EXT2 and network 

2 to EXT3. 
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Figure 19: Uncomment PIN settings of EXT2 and EXT3 headers 

 

Note: Ensure that the network topology configuration in the software matches the actual hardware 

setup. Disable (comment out) any unused networks associated with unconnected extension headers on 

the Microchip board. If the configuration is incorrect, the ILaS network initialization will fail, and the LEDs 

will flash red to indicate an invalid network topology. 
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5 Hardware Components 

Part name Quantity Description Manufacturer Product number 

Board-to-board 
connection cable 

2 

 
4CKT cable 

 

Molex 2162701043 

12 V power 
supply 

1 
12 V power 
supply 

  

USB 2.0 cable 1 USB 2.0 cable   

SAMD21 
Xplained Pro 
Board 

1 PCB Microchip  

ILaS ADK board 3 PCB 
Inova Semiconductors 
GmbH 

INLT220Q_ADK Rev. 
1.4 

ILaS flex stripe 1 PCB 
Inova Semiconductors 
GmbH 

ISELED_FLEX_Streifen 

Table 1: Hardware components 

 

5.1 Board-to-Board Connection Cable 

SL Positive lock 4CKT cables are provided to connect the INLT220Q_ADK boards.  

This cable type is an SL female to SL female off the shelf (OTS) cable assembly. It is manufactured by 

Molex and has different length options (e.g., 50 mm, 150 mm, 300 mm, 600 mm) that can be purchased 

from typical distributors such as Digi-Key Electronics. 

 

Please note:  

These cables are not intended for in vehicles usage. They meet the requirements of a simple 

developer platform. For the final application in the vehicle, we recommend UTP cables to wire 

the ILaS communication lines. 

 

 

5.2 12 V Power Supply 

The INLT220Q_ADK boards require 12 V power supply.  

When all LEDs are operated at maximum intensity the power consumption of a single ADK board is  

1.25 W, while the power consumption of the ISELED flex stripe is 6.0 W. 

 If all three boards plus the ISELED flex stripe are operated from one 12 V power supply unit, this sums 

up to 9.75 W. 
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5.3 SAMD21 XPLAINED PRO EVB 

The SAMD21 XPLAINED PRO EVB contains an Atmel ATSAMD21J18A microcontroller. It provides 

UART/SCI buses and flexible power supply options (Target USB, embedded debugger USB, and 

external 12 V).   

 

For further information, please download the user guide:  

https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-42220-SAMD21-Xplained-Pro_User-

Guide.pdf 

 

 

Figure 20: SAMD21 XPLAINED PRO board 

 

 

https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-42220-SAMD21-Xplained-Pro_User-Guide.pdf
https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-42220-SAMD21-Xplained-Pro_User-Guide.pdf
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5.4 INLT220Q_ADK Board 

The board contains an INLT220Q with on-board 12 V-to-5 V DC/DC converter, five ISELEDs and several 

connectors for flexible network design and extension.  

 

 

Figure 21: INLT220Q_ADK board 

5.4.1 Status LEDs 

Two status LEDs indicate proper power conditions. 

Component Type Description 

LED1   LED green 12 V power supply switched on 

LED2   LED green On-board 5 V power supply is switched on 

Table 2: Status LEDs of INLT220Q ADK board 

 

 

Figure 22: Status LEDs of INLT220Q_ADK board 
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5.4.2 Connectors and Interfaces 

 

Figure 23: Connectors and interfaces of INLT220Q ADK board 

 

Connector Type Description 

CON_+12V   Power supply 12 V DC input 

JP1   Jumper Short ISP_P and ISP_N signal (if first board in the network) 

JP2   Jumper Short ESP_P and ESP_N signal (if last board in the network) 

JP3   Jumper VIO power options: 

1-2: VIO is routed to J4 - VIO_CON 

2-3: VIO is routed to on-board 5 V 

JP5   Jumper GND terminal for debugging 

J1 Header Connect to previous ILaS device (If first then do not connect) 

  J2 Header Connect to next ILaS device 

  J3 Header   Optional for additional ISELED board 

  J4 Header Connect to SAMD21 Xplained board 

  J5 Header Header GND 

  J6 Header Header 12 V supply 

Table 3: Connectors and interfaces of the INLT220Q ADK board 

 

5.4.2.1 +12 V DC 

 

+12 V DC  

 
Valid range UV: 9 V; OV: 16 V 

 

CON 

+12V 
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5.4.2.2 JP1 

JP1      Jumper 

Pin Signal Description 

1 ISP_P Short: if first board in the network 

Open: if not the first board in the network 
2 ISP_N 

Table 4: JP1 - ISP_P and ISP_N 

 

5.4.2.3 JP2 

JP2      Jumper 

Pin Signal Description 

1 ESP_P Short: if last board in the network 

Open: if not the last board in the network 
2 ESP_N 

Table 5: JP2 - ESP_P and ESP_N 

 

5.4.2.4 JP3 

JP3     Jumper 

Pin Signal Description 

1 VIO_CON Short 1-2: VIO is connected 

to VIO_CON 

 

2 VIO  
Short 2-3: VIO is connected to      
+5 V 3 +5 V 

 

Table 6: JP3 – VIO options 

 

5.4.2.5 JP5 

J5      Jumper 

Pin Signal Description 

1 GND GND terminal for debugging  

2 GND 

Table 7: Jp5 - GND terminal for debugging 
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5.4.2.6 J1 

J1        Header 

Pin Signal Description 

1 ISP_P    ISP interface  

2 ISP_N    ISP interface 

3 GND Ground 

4 +12 V Power supply 

Table 8: J1 – ILaS initiator side port (cable interface) 

 

5.4.2.7 J2 

J2        Header 

Pin Signal Description 

1 +12 V    Power supply 

2 GND    Ground 

3 ESP_N ESP interface 

4 ESP_P ESP interface 

Table 9: J2 - ILaS extension side port (cable interface) 

 

5.4.2.8 J3 

J3        Header 

Pin Signal Description 

1 +5 V    +5 V supply  

2 SIO2_N    SIO2_N interface 

3 SIO2_P SIO2_P interface 

4 GND GND 

Table 10: J3 – ISELED SIO2 (board interface) 
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5.4.2.9 J4 

J4      Header       

Pin Signal Pin Signal Pin Signal Pin Signal 

1 GND 6 GPIO_0 11 Not Connected 16 Not Connected 

2 VIO_CON 7 Not Connected 12 Not Connected 17 Not Connected 

3 GPIO_0 8 Not Connected 13 GPIO_2 18 Not Connected 

4 GPIO_1 9 Not Connected 14 Not Connected 19 Not Connected 

5 Not Connected 10 Not Connected 15 Not Connected 20 GND 

Table 11: J4 - Connector for GPIOs 

5.4.2.10 J5 

J6        Header 

Pin Signal Description 

1 +12 V    +12 V supply  

2 +12 V    +12 V supply 

3 Not Connected  

4 +5 V    +5 V supply 

Table 12: J5 – Optional connector for supplies  
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5.4.3 Schematic 

 

Figure 24: INLT220Q_ADK schematic 
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5.4.4 Assembly Drawing 

 

 

Figure 25: Top Layer 

 

 

Figure 26: Bottom Layer 

 

 

 

 

 

 

 

 

 



 
User Manual 

ILaS ADK 

 
 

 
UM_ILaS_ADK_MX_Revision 1.1_A6     Inova Semiconductors Confidential Page 26 of 28 
 

 

5.5 ISELED Extension Flex Stripe 

The ISELED flex stripe contains 20x ISELEDs and allows to extend the number of ISELEDs on each 

ILaS ADK board.  

 

Figure 27: ISELED extension flex stripe 

 

5.5.1 Schematic 

 

 

Figure 28: Schematic of ISELED flex stripe 
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6 Revision history 

Revision Date Changes 

1.0 December 2025 Initial release 

1.1 April 2026 Software update 

Table 13: Revision history 
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