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1   Introduction

The SLN-VIZNLC-IOT development kit implements NXP Edge Ready turnkey solution for face recognition-
based access control using a Red, Green, Blue + Infrared (RGB+IR) dual camera module. It includes the
LPC845 low-power control, the i.MX RT106F runtime library, pre-integrated machine learning face-recognition
algorithms, and all required drivers for peripherals, such as memories, cameras, display, Bluetooth Low Energy
(BLE), and Wi-Fi as optional.

This cost-effective, easy-to-use solution facilitates deploying highly accurate face recognition with robust
liveness detection capability. By leveraging an MCU platform, this solution can deliver the low cost and low
power consumption required for battery-powered consumer smart locks, combined with the quick inferencing
and short boot times needed to deliver a great user experience.

Target applications:

• Smart door locks: For consumer and hospitality applications, including single-family homes, multiple dwelling
units, and hotels.

• Access control: For office and industrial smart-building applications.

1.1  i.MX RT106F vision crossover processor overview
The i.MX RT106F is an Edge Ready member of the i.MX RT1060 family crossover processors and targeting
low-cost embedded face recognition applications. It features NXP's advanced implementation of the Arm
Cortex-M7 core, which operates at speeds up to 600 MHz to provide high CPU performance and the best real-
time responses. This i.MX RT106F based solution enables system designers to easily and inexpensively add
face recognition capabilities to a wide variety of smart appliances, smart homes, and smart industrial devices.
The i.MX RT106F processor is licensed to run NXP i.MX RT runtime library for face recognition, which includes:

• Unified cross-platform framework
• Camera drivers, image capture, and pre-processing
• Face detection, tracking, alignment, recognition (with quantified results and confidence measure), and

liveness detection
• Display drivers, Two-Dimensional (2D) graphics accelerator supported
• Built-in security, bootloader, and application validation
• All drivers, including BLE and Wi-Fi
• Universal Serial Bus (USB) mass storage device updates
• Factory automation scripts
• Supported by an MCUXpresso Software Development Kit (SDK), Integrated Development Environment (IDE),

and configuration tools

1.2  LPC845 low-power MCU overview
In addition to the i.MX RT106F, there is one more MCU based on Arm Cortex-M0 + core, called LPC845. The
LPC845 is a low-cost, 32-bit Microcontroller Unit (MCU) operating at up to 30 MHz frequencies. It supports up
to 64 kB of flash memory and 16 kB of Static Random-Access Memory (SRAM), features exceptional power
efficiency in the Low-power mode, and includes rich peripheral complement Input/Output (I/O) ports.

System requirements and prerequisites:

Once you are ready to begin development, you must download MCUXpresso Integrated Development
Environment (IDE). The current SDK is tested with version 11.6.1 (or newer) of MCUXpresso IDE and
SEGGER J-Link v7.6x, see Table 1.
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Personal Computer (PC) type Operating System (OS) version Terminal

Apple Mac OS PuTTY

Windows Windows 7/10/11 PuTTY/Tera Term

Ubuntu Linux PuTTY

Table 1. Supported computer configurations

Used condition:

The following information is provided as per Article 10.8 of the Radio Equipment Directive 2014/53/EU, see
Table 2:

Part number RF technology Frequency range[1] Maximum transmitted power[2]

SLN-VIZNLC-IOT Bluetooth Low Energy 2402 MHz - 2480 MHz 10 dBm

Table 2. RF frequency and power

[1] Frequency bands in which the equipment operates
[2] The maximum RF power transmitted

Note:  This document is simplified as per the European declaration of conformity (Article 10.9 of the Radio
Equipment Directive 2014/53/EU).

Note:  This apparatus, SLN-VIZNLC-IOT conforms to the Radio Equipment Directive 2014/53/EU. The full EU
Declaration of Conformity for this apparatus can be found at NXP EdgeReady MCU-Based Solution for Face
Recognition with Liveness Detection.

2   Introduction to SLN-VIZNLC-IOT

This section provides details about the hardware overview and features.

2.1  Hardware overview
The SLN-VIZNLC-IOT kit is intended to provide a reference for an original product design. Many design
concerns that a hardware engineer would make when producing a product must be considered when designing
the kit because of its compact form factor. With that said, NXP has also fashioned the hardware to have some of
the key hallmarks of a traditional development kit.

Figure 1 shows the SLN-VIZNLC-IOT kit, which includes a Printed-Circuit Board (PCB), a Liquid Crystal Display
(LCD), a black bracket enclosure, four standoffs, and a USB cable. 

The SLN-VIZNLC-IOT kit size:

• Length - 93 mm
• Width - 60 mm
• Thickness - 9 mm
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Figure 1. SLN-VIZNLC-IOT Kit

For more details about SLN-VIZNLC-IOT kit, see Figure 2.
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Figure 2. SLN-VIZNLC-IOT kit top and bottom view

Note:  The SLN-VIZNLC-IOT kit comes with an RGB+IR dual camera to use in secure applications.

2.2  Hardware features and details
This chapter introduces the hardware design details designed to help developers to get familiarized with the
hardware system.

2.2.1  Hardware features

Table 3 lists the main hardware features of SLN-VIZNLC-IOT.
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Features SLN-VIZNLC-IOT

MCU • MIMXRT106FDVL6A/B Crossover MCU
• LPC845M301JBD48E (System Low-Power control)

Memory • 1 MB integrated SRAM in RT106F
• 16 MB Quad Serial Peripheral Interface (QSPI) flash
• 16 MB Synchronous Dynamic Random Access Memory (SDRAM)

Cameras and Display • Camera module with GalaxyCore GC0308 image sensors (parallel Camera Serial Interface
(CSI) interface and RGB or IR pass filter)

• Liquid Crystal Display (LCD) with Rocktech RK024HH298 Enhanced LCD Interface (LCDIF)

Connectivity • NXP K32W061 BLE MCU and integrated antenna on PCB
• Optional Murata 1XK M.2 Wi-Fi module

Sensors Passive Infrared (PIR) sensor (IRA-S210ST01)

Table 3. Hardware Features of SLN-VIZNLC-IOT

2.2.2  Hardware block diagram

Figure 3 shows the block diagram of SLN-VIZNLC-IOT.
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Figure 3. SLN-VIZNLC-IOT hardware block diagram
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2.2.3  Power supply

The SLN-VIZNLC-IOT is supplied with USB-Type C connector (J1), 5 V. The whole system can operate in a
Low-power mode or normal mode, refer to the block diagram in Figure 3.

As long as J1 is connected to the 5 V supply USB_5V0, LPC845, PIR sensor, and its signal conditioning circuit
are supplied by a Low Drop Out (LDO) (UM1750S-00) which converters USB_5V0 to 3.3 V. When the PIR
sensor does not detect any live body, LPC845 works in Deep power-down mode, the system works in the Low-
power mode.

Once the PIR sensor detects a live body, LPC845 wakes-up and controls the power on of system
5V(SYS_5V0), then SYS_5V0 is down-converted to 3.3 V using a DC-to-DC buck converter (MP2181), which
supplies for RT106F control system and all kinds of peripheral interfaces including LCD, BLE, Wi-Fi and audio
interfaces, and so on. SYS_5V0 is also down-converted to 3.0 V using an LDO (UM1750S-00), which supplies
for camera module. Thereby the whole system enters the normal power mode.

In order to easily debug this board, a two-pin jumper J11 is reserved here to directly power on the RT106F
system during the debugging process. For more details, see Figure 4.
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100 kΩ 
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Figure 4. LPC845 control power-on circuit

2.2.4  Low-power MCU LPC845

NXP LPC845 is based on the Arm Cortex-M0+ core, and it is a low-cost, low-power, 32-bit MCU family which
operates at frequencies of up to 30 MHz.

The PIR sensor, which uses the Murata IRA-S210ST01 sensor, is used to wake up the low-power LPC845.
Then LPC845 controls the power delivered to the RT106F control system and its various peripheral interfaces.
For more details, see Figure 5.

Note:  Ensure that a series resistor (10 ohms ~ 100 ohms) is added to UART pins of RT106F.

Wake-up UART/I2C/Etc.

GPIO

UART

Reserved test pads
PIR

sensor

CTRL POWERDCDC/LDO

RT106F
(NXP)

Discrete CTL

LPC845
(NXP)

Figure 5. LPC845 communication

Meanwhile, the LPC845 provides multiple Universal Asynchronous Receiver/Transmitter (UART), Inter-
Integrated Circuit (I2C), or General-Purpose Input/Output (GPIO) peripheral interfaces, see Figure 6.
Developers can configure them as per the product and application requirements.
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Figure 6. LPC845 reserved peripheral interfaces

2.2.5  RT106F control system

The RT106F and its 16 MB of SDRAM and 16 MB of Quad Serial Peripheral Interface (QSPI) flash
memory make up the primary processing center of the SLN-VIZNLC-IOT. The 16 MB SDRAM uses
Winbond W9812G6KH-6, Thin Small Outline Package (TSOP) II 54-pin. The 16 MB flash uses Winbond
W25Q128JVSIM, Small Outline Integrated Circuits (SOIC) 8-pin. For more details about the interfaces, see
Figure 7.
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Figure 7. RT106F control system

The Boot mode of RT106F can be selected via the three-pin connector J3, see Figure 8.
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Figure 8. RT106F boot mode selection

2.2.6  Camera and Interface

The SLN-VIZNLC-IOT uses low-cost IR and RGB cameras based on the GalaxyCore GC0308 sensor. Two
Manufacturer Part Number (MPN) can be chosen from Table 4.

Manufacturer MPN

Ningbo JinshengXin Vision Technology GC03-0CCM-D1

Shenzhen Yuantu Photoelectric Technology Co., Ltd YT-MT0308-2-V1-850

Table 4. Camera MPN

The cameras connect to the board via a Flexible Printed Circuit (FPC) connector and communicate with the
RT106F using a Digital Video Port (DVP) interface. For more details, see Figure 9.
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Figure 9. Camera and interface

Additionally, the SLN-VIZNLC-IOT uses two MP2410AGJ Monolithic Power Systems (MPS) Light-Emitting
Diode (LED) lighting drivers Integrated circuits (ICs), one is used to drive the white LEDs, while the other drives
the IR LED.

2.2.7  Display and interface

The LCD module uses the Rocktech RK024HH298 display - 2.4 inches TFT 240x320 Pixels with LED backlight,
and the outline dimensions are:

• Length - 60.3 mm
• Width - 42.72 mm
• Thickness - 2.2 mm

The display connects to the board via a Flexible Printed Circuits (FPC) connector, communicates with the
RT106F via an LCDIF interface, and uses LED driver IC UM1663S to drive the backlight. For more details, see
Figure 10.

SLN-VIZNLC-IOT-HDG All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.

User guide Rev. 0 — 12 April 2023
10 / 17



NXP Semiconductors SLN-VIZNLC-IOT-HDG
SLN-VIZNLC-IOT Hardware Design Guide

LCD_CLK

LCD_ENABLE
LCD_HSYNC

LCD_VSYNC
LCD_RESET_B

BL+

BL-

LCD_CLK

LCD_DATA[0:15]

LCD_ENABLE
LCD_HSYNC

LCD_VSYNC
LCD_RESET_B

BL+

BL-

LCD_DATA[0:15]

LCD
RK024H298

RT106F

LED driver
UM1663S

LCD
connector

Figure 10. Display and interface

Note:  The RK024HH298 does not support touch-panel functionality.

2.2.8  Audio

The SLN-VIZNLC-IOT uses the Medium Quality Sound (MQS) audio output of the RT106F and an audio
amplifier PAM8013, to drive a 1 W speaker. The speaker is installed on the bottom side of the board. For more
details, see Figure 11.
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Figure 11. Audio circuit

Note:  The volume of the speaker is low. Users can change with a new speaker as per the actual application.
If replacing the speaker with a more powerful one, increase the audio amplifier gain by changing R110 / R113
values. For more details, refer to PAM8013 data sheet.

2.2.9  BLE

The SLN-VIZNLC-IOT uses NXP K32W061 to enable its BLE functionality. The K32W061 communicates using
a UART interface between K32W061 and RT106F. The SLN-VIZNLC-IOT integrates a 2.4 GHz PCB antenna.
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Figure 12. BLE circuit

2.2.10  Wi-Fi interface

The SLN-VIZNLC-IOT reserves an M.2 connector to connect to an IW416 Wi-Fi module (1XK M.2 Module).

For more details, refer to Murata NXP IW416 Shielded Ultra Small Dual band Wi-Fi® 11a/b/g/n + Bluetooth® 5.2
Module.

Note:  The SLN-VIZNLC-IOT Rev. A does not support this functionality. However, Rev. B versions of the board
do.

2.2.11  Buttons

The SLN-VIZNLC-IOT has four onboard buttons, two of them are used for reset functions, while the other two
are provided to enable user application functionality like registering and deregistering users, see Table 5. For
more details, please refer to SLN-VIZNLC-IOT User's Guide (document SLN-VIZNLC-IOT-UG).

Reference Function Position on PCB

SW1 RT106F RESET Bottom side

SW2 LPC845 RESET Bottom side

SW3 User button 1 Top side

SW4 User button 2 Top side

Table 5. Button Details
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2.2.12  Debug interface

The SLN-VIZNLC-IOT has a single serial wire debug interface connector J2, which supports programming and
debugging the RT106F, LPC845, and K32W061 via a SEGGER J-Link debug probe. To select which MCU to
program/debug, the J4, J5, and J6 connectors, each need to be set to the position as listed in Table 6.

Programming J4, J5, and, J6 Layout position

LPC845 1 - 2 (Default)

RT106F 2 - 3

K32W061 (BLE) 2 - 4

Table 6. J4, J5, and J6 setting

2.2.13  Power consumption

The SLN-VIZNLC-IOT can work in a Low-power mode or Normal mode. In the Low-power mode, the PIR
sensor and LPC845 are only supplied by 5 V USB power, and LPC845 works in Deep power-down mode.
The current of the PIR sensor and LPC845 draw from the 5 V supply, which is about 30 µA and the quiescent
current of UM1750S LDO (U1) draws from the 5 V supply is about 190 µA, so the total current of the whole
board about 220 µA.

In the Normal mode, all functions work, and the average current drawn from the 5 V supply is typically 303 mA.
It is equivalent to an average of 1.525 W. In that configuration, the main contributors are as follows:

• i.MX RT106A - 90 mA
• SDRAM - 15.75 mA
• QSPI Flash - 12 mA
• LCD - 113.5 mA
• Camera - 55.8 mA
• BLE - 1.9 mA

While other functions represent, the current draw is about 8.5 mA.

Note:  Changing U1 LDO (UM1750S) with a new LDO with ultra-low quiescent current shall reduce the whole
board's current into Low-power mode.

Note:  The details of the current measurement can refer to SLN-VIZNLC-IOT Power Consumption Features
(document AN13804).

3   References

• MCU Minutes | MCUXpresso IDE Overview
• MCUXpresso Software and Tools
• MCUXpresso IDE User Guide (document MCUXPRESSO-UG)
• NXP EdgeReady MCU-Based Solution for Face Recognition with Liveness Detection
• SLN-VIZNLC-IOT User's Guide (document SLN-VIZNLC-IOT-UG)
• SLN-VIZNLC-IOT Power Consumption Features (document AN13804)
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Revision history

Table 7 summarizes the changes done to this document since the initial release.

Revision number Date Substantive change

0 12 April 2023 Initial release

Table 7. Revision history
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4   Legal information

4.1  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.

4.2  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.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

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 http://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.

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.

Suitability for use in non-automotive qualified products — Unless
this data sheet expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.
In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

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.

4.3  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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AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE,
Cordio, CoreLink, CoreSight, Cortex, DesignStart, DynamIQ, Jazelle,
Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,
Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-
PLUS, ULINKpro, μVision, Versatile — are trademarks and/or registered
trademarks of Arm Limited (or its subsidiaries or affiliates) in the US and/or
elsewhere. The related technology may be protected by any or all of patents,
copyrights, designs and trade secrets. All rights reserved.

Apple — is a registered trademark of Apple Inc.
Bluetooth — the Bluetooth wordmark and logos are registered trademarks
owned by Bluetooth SIG, Inc. and any use of such marks by NXP
Semiconductors is under license.
i.MX — is a trademark of NXP B.V.
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