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IMPORTANT NOTICE

By using the Silvair Lighting Evaluation Kit you accept the Terms and Conditions provided in Appendix B of this
document. Do not use the Silvair Lighting Evaluation Kit unless: (1) you are authorized to accept and agree to
the Terms and Conditions on behalf of yourself and your company; and (2) you intend to enter into and be
bound by the Terms and Conditions on behalf of yourself and your company.

This Silvair Lighting Evaluation Kit is intended for use for professional ENGINEERING, DEVELOPMENT,
DEMONSTRATION OR EVALUATION PURPOSES ONLY. Users of the Silvair Lighting Evaluation Kit must
have electronics training and observe good standards of engineering practice. As such, the Silvair Lighting
Evaluation Kit is not intended to be complete in terms of any required design, marketing and/or manufacturing
protective considerations, including, without limitation to product safety, technical or legal requirements and
environmental measures e.g. directives regarding electromagnetic compatibility, recycling (WEEE), FCC, CE or
UL, which can be typically found in end products that incorporate such semiconductor components or circuit
boards.

LEGAL NOTICE DISCLAIMER

This document and the contents of all materials available from this document (the “Content”) are subject to
copyright (including patent protection) by SILVAIR, unless otherwise indicated. Copyright is not claimed as to any
part of the intellectual property owned by Bluetooth SIG, Inc. Product names and markings noted herein may be
trademarks of their respective owners. Accordingly, the Content may not be republished in any way without the
prior written consent of SILVAIR. In doing so, you may not remove or alter, or cause to be removed or altered, any
copyright, trademark, trade name, service mark, or any other proprietary notice or legend appearing on any of
the Content. Modification or use of the Content except as expressly provided herein violates SILVAIR’s
intellectual property rights. Neither title nor intellectual property rights are transferred to you by access to this
document.

The information provided in this document is provided “AS-1S” and SILVAIR specifically disclaims any and all
express, implied or statutory warranties, including the implied warranties of fitness for a particular purpose, and
of merchantability and against infringement. No person is authorized to make any warranty or representation on
behalf of SILVAIR concerning the performance of the described services or information. The user of the
document assumes all responsibility and liability for proper and safe handling of the goods and services. Further,
the user indemnifies SILVAIR from all claims arising from the handling or use of the goods and services. Itis the
user’s responsibility to take any and all appropriate precautions with regard to electrostatic discharge and any
other technical or legal concerns. Users handling electrostatic discharge installation must have appropriate
electronics training and observe good standards of engineering practice. Except as expressly indicated in writing,
SILVAIR services are not designed for use in medical, life-saving, or life-sustaining applications or for any other
application in which the failure of the SILVAIR service could result in personal injury or death. The information
contained in this document may not be used contrary to applicable law or any purpose other than specified in the
document i.e. for a lighting control solution.

Unless otherwise specified in the writing, to the maximum extent permitted by applicable law. SILVAIR SHALL
NOT BE RESPONSIBLE OR LIABLE TO ANYBODY FOR ANY DIRECT or INDIRECT, SPECIAL, INCIDENTAL,
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PUNITIVE, OR CONSEQUENTIAL DAMAGES, INCLUDING, BUT NOT LIMITED TO, LOSS OF REVENUES, LOSS
OF PROFITS OR LOSS OR INACCURACY OF DATA, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES, OR INCURRED IN USING THIS DOCUMENT OR SILVAIR’S SERVICES AND/OR PRODUCTS.
SILVAIR'S CUMULATIVE LIABILITY FOR ANY AND ALL DAMAGES IS LIMITED TO THE AMOUNTS PAID TO
SILVAIR BY THE USER IN THE LAST 12 (TWELVE) MONTHS FOR THE PARTICULAR PRODUCTS AND/OR
SERVICES WITH RESPECT TO WHICH A CLAIM IS MADE. SILVAIR HAS AGREED WITH THE USER THAT
THESE LIMITATIONS WILL SURVIVE AND APPLY EVEN IF ANY LIMITED REMEDY SPECIFIED IN THIS
AGREEMENT IS FOUND TO HAVE FAILED OF ITS ESSENTIAL PURPOSE.

The parameters provided in this document may vary over time. All operating parameters, including typical
parameters, must be validated by each customer’s technical experts.

Except as expressly indicated in writing, no license, express or implied, to any intellectual property rights is
granted by this document or by any conduct of SILVAIR.

The document and information provided in this document is proprietary to SILVAIR, and unless otherwise
indicated in writing, SILVAIR reserves the right to make any changes to the information in this document or to
any products and services at any time without notice.

The document as well as the rights and obligations of SILVAIR and of the user of the documentation and/or
SILVAIR'’S services hereunder shall be governed by Polish regulations. The user of the document and SILVAIR
agree to submit to the exclusive jurisdiction of, and venue in, the courts of Krakow, in any dispute arising out of or
relating to this agreement. The application of the “United Nations Convention on Contracts for the International
Sale of Goods” is hereby excluded. All required or permitted notices to Silvair under this document will be made
in writing, make reference to this document, and be delivered by hand, or dispatched by prepaid air courier or by
registered or certified airmail, postage prepaid, addressed as follows:

SILVAIR Sp. z o.0.
ul. Jasnogérska 44
31-358 Krakow
Poland
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1. Introduction

The Silvair Lighting Evaluation Kit is a modular development kit designed to help you develop
your own smart lighting products based on qualified Bluetooth mesh technology. It contains
a number of components that can be mounted onto the main evaluation board. Over time, we
will be releasing more components that can be mounted in various configurations to build
different types of circuits.

This manual gives information on how to set up and start working with the Silvair Lighting
Evaluation Kit. The current version of the kit allows you to:

e Dim anon-board LED using a single channel PWM output

e Output a PWM dimming signal to an external driver

e Output a0-10V or 1-10V analog dimming signal to control an external driver (not supplied)
e Use standard Bluetooth mesh features via the Silvair Platform

e Perform an over-the-air firmware update using Silvair mobile app, or Silvair DFU mobile

app
All elements in the kit are configured and controlled from the Silvair Commissioning (mobile
and web apps) which is available via our beta channel for iOS 10 or higher. At the moment, we

do not support Android.

Please see Chapter 4 for a full schematic of the Silvair Lighting Evaluation Kit.
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2. Hardware

The Silvair Lighting Evaluation Kit consists of:

Description Silvair reference  Quantity

Silvair Lighting Evaluation Board [MAIB_LEVB2.2] 1
(main board - see Fig. 1)

Silvair Light Module based on the Nordic nRF52 chip [LM2.2] 1
preloaded with dedicated firmware (see Fig. 2)

LED Board Single temperature (see Fig. 3) [LED_BOARD] 1

0-10V Dimming Module with On/Off for connection [0-10V_MODULE] 1
of an external LED driver (see Fig. 4)

USB Power Supply Cable 1
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Silvair Lighting Evaluation Board
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Legend:
1. Power supply connector
2. Power switch
3. Socket for LED Board
4. Factory reset button
5. Socket for DALI/O-10V Module
6. (DALI Module - not included)
7. Socket for Silvair Light Module (LM2.2)
8. Rotary switch to select lighting options (SW2)
9. PWM signal test points
10.
11. Sensor interface RJ-12

SILVAIR

business@silvair.com

Copyright © 2020 by SILVAIR, Inc. and SILVAIR group companies (“SILVAIR"). All Rights Reserved.

www.silvair.com

page 6



SF-106 Silvair Lighting Evaluation Kit User manual

Silvair Light Module
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Nordic nRF52 system-on-chip

Lighting Evaluation Board connector

Lighting Evaluation Board connector

Debug connector
Status LED
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SILVAIR

Copyright © 2020 by SILVAIR, Inc. and SILVAIR group companies (“SILVAIR"). All Rights Reserved.

business@silvair.com

www.silvair.com

page 7



SF-106 Silvair Lighting Evaluation Kit User manual

LED Board
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Legend:

1. LEDs
2. Lighting Evaluation Board connector
3. Lighting Evaluation Board connector
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0-10V Module
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Legend:
1. Lighting Evaluation Board connector
Lighting Evaluation Board connector
L Input to connect mains voltage supply for external LED driver
L Output of main voltage to supply external LED driver (On/Off)

OUT,GND Output to connect 0-10V Dimming Control of external LED driver
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3. Configuration

The kit is designed to provide everything you need to test the Silvair technology, including a
light source (LED Board for standalone mode). However, if you want to control your own 0-10V
driver, insert the 0-10V Module into the appropriate socket (external device mode) and
connect the driver toit.

Every time you power up the Silvair Lighting Evaluation Board, you will notice a specific starting
sequence depending on the type of firmware and device state (i.e. whether it is already part of a
Bluetooth mesh network or not).

Status_LED output provides an indication of the device state:

UNPROVISIONED

el | | | |

300ms

PROVISIONED
= ’ 15ms “ H
2000ms
FACTORY RESET o
100ms 100m:
1000ms 500ms
MESH PACKAGE RECEIVED

30ms
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3.1 Basic hardware setup

These steps are common for all versions of firmware.

1. Insert the Silvair Light Module into the socket in the centre of the main board:
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2. Select the lighting option [1 | DIM] using the linear switch (SW2). This allows the Silvair
Lighting Evaluation Board to distribute the signals correctly for different firmware types.

LIGHT MODULE

0 [ |GND E @ PO.24

[0 [] |rPo.23 @ @ PO.22
O O [ [] |SVDCLK © @SWDIO
O O 0 [ |Po21 @ @ PO.20
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Currently, options 2 and 3 (UART and DALI) are available, HSL - is not available yet.

SW2- LIGHTING

VARIANT

1 DIM

2 CCT(Balance)
/HSL/ UART

3 DALI

SILVAIR
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3.2 Standalone Mode

In standalone mode, the LED Board is controlled via the PWM signal generated by the Silvair
Light Module. No external driver or light source is needed. To configure the Kit for standalone
mode, insert the LED Board included in the Evaluation Kit firmly into the socket.
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3.3 External Device Mode

The Silvair Lighting Evaluation Kit can also be set up to operate an external single-channel
constant current 0-10V LED driver via the 0-10V Module:
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1. Insert the 0-10V Module into the DALI/0-10V socket.

2. Connect the driver and the LED light source as shown below:

WARNING: This circuit in operation involves high voltage that can give lethal
shock. Handle with extreme caution!

DC12v

»
%

LED Driver

. Output Dimmer
I N

11

Silvair Evalboard

& 0-10Vv
OUT | module
GND

Light Module

LI E I LED Array \ +

You can now use the Silvair Platform to commission the LED driver via the Silvair Lighting
Evaluation Board. Please refer to the Silvair Commissioning User Manual for further instructions.
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3.4 Connect the power

To power up the Silvair Lighting Evaluation Board, connect the USB power supply cable
provided with the kit to the POWER SUPPLY 12VDC socket and turn on the OFF-ON switch. If
the POWER LED is on, it indicates a properly supplied board and you can proceed to
commissioning the device with the Silvair Commissioning mobile app.

j . =

POWER SUPPLY
12vDC

3.5 Factory reset

Performing a factory reset restores the device to its default (factory) settings and removes it
from a Bluetooth mesh network. A factory reset is performed by pressing and holding the
Factory Reset button for 5 seconds after which the LED Board or connected driver/luminaire
will blink rapidly to indicate a successful reset. Check the factory reset button position here.
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4. Silvair Lighting Evaluation Kit - schematic
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5. Document revisions

Rev Date Editor [Changes
4 13.03.2019 IK General graphic improvements, content enhancements.
3 01.12.2019 IK Graphical improvements for the release purposes.
2 21.07.2018 MI Added standalone mode reviews.
1 21.02.2018 MI Initial release.

6. Contact Information

Support:

Business development:

support@silvair.com

business@silvair.com

For more information please visit: www.silvair.com
Our Offices:
Europe North America

ul. Jasnogérska 44
31-358, Krakow

POLAND

SILVAIR

717 Market Street, Suite 100
San Francisco, CA 94103
USA
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Appendix A: Terms & Conditions

BY USING THE SILVAIR LIGHTING EVALUATION KIT YOU ACCEPT THESE TERMS AND
CONDITIONS (I.E. YOU AGREE THAT THE USE OF THE SILVAIR LIGHTING EVALUATION
KIT CONSTITUTES ACCEPTANCE OF THE TERMS AND CONDITIONS FROM THAT POINT
ONWARDS).

IFYOU DO NOT AGREE TO BE BOUND BY THE TERMS AND CONDITIONS, THEN DO NOT
DOWNLOAD, INSTALL, COMPLETE INSTALLATION OF, OR IN ANY OTHER WAY MAKE
USE OF THE SILVAIR LIGHTING EVALUATION KIT OR RELATED CONTENT.

This Terms and Conditions (hereinafter: the “Agreement”) apply to the Silvair Lighting
Evaluation Kit and associated documentation delivered to you and your Company (the “User”)
by Silvair, Inc. a Delaware corporation having its principal place of business at 717 Market
Street, Suite 100, San Francisco, CA 94103 USA acting on behalf of itself and its affiliates,
(collectively “Silvair”). The Silvair Lighting Evaluation Kit shall be understood as any portion of
the whole (i.e. the hardware products contained in the Silvair Lighting Evaluation Kit and/or any
software provided with the Silvair Lighting Evaluation Kit).

1. Permitted Uses. Subject to the Agreement and during the term of this Agreement, the
User may use the Silvair Lighting Evaluation Kit (including its software) for the purpose
of professional ENGINEERING, DEVELOPMENT, DEMONSTRATION, TESTING OR
EVALUATION PURPOSES CONCERNING USABILITY OF THE USER’'S PRODUCTS
WITH SILVAIR TECHNOLOGY ONLY (the”Purpose”). Users handling the Silvair
Lighting Evaluation Kit must have electronics training and observe good engineering
practice standards.

2. Prohibited Uses. The User shall not, and shall not permit others to:

e use the Silvair Lighting Evaluation Kit contrary to applicable law or any purpose other
than for the Purpose set forth in Subsection (A) above and/or for any purpose
inconsistent with any applicable law, rule, or regulation;

e port, disassemble, decompile, reproduce, in whole or in part, the Silvair Lighting
Evaluation Kit; translate, reverse engineer, disassemble or otherwise attempt:

— to defeat, avoid, bypass, remove, deactivate or otherwise circumvent any software
protection mechanisms in the Silvair Lighting Evaluation Kit or components thereof,
including without limitation any such mechanism used to restrict or control the
functionality of the Silvair Lighting Evaluation Kit, or

— to derive the source code or the underlying ideas, algorithms, structure or
organization from the Silvair Lighting Evaluation Kit or components thereof;
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e except as expressly provided in above Subsection (A) alter, adapt, modify, create
derivative works of, or translate the Silvair Lighting Evaluation Kit in any way for any
purpose, including without limitation error correction (except to the extent applicable
laws expressly prohibit such restriction);

e remove or alter any trademark, logo, copyright, or other proprietary notices, legends,
symbols, or labels in the Silvair Lighting Evaluation Kit;

e offertosell, sell and otherwise distribute and dispose, encumber, sublicense, rent, loan,
lease, transfer, use in a service bureau or grant any rights in the Silvair Lighting
Evaluation Kit or modifications thereof in any form to any person except to the extent
expressly permitted under this Agreement or with the prior written consent of SILVAIR.

3. Compliance regulation. The Silvair Evaluation Kit delivered hereunder has been subject
to limited testing and should not be used in conjunction with mission-critical equipment
or applications. Any performance specifications are believed to be reliable but are not
verified, and the User must conduct and complete all performance and other testing of
the products, alone and together with, or installed in, any end-products. The User shall
not rely on any data and performance specifications or parameters provided by Silvair.
Itis the User’s responsibility to independently determine suitability of any products and
to test and verify the same. The Silvair Lighting Evaluation Kit or portions thereof may
not have received all regulatory approvals required by governmental authorities and
standards organizations for finished products as the Silvair Lighting Evaluation Kit is
being provided solely for development and evaluation purposes. The User is responsible
for ascertaining and complying with all applicable governmental regulations for the use
of the Silvair Lighting Evaluation Kit in the appropriate jurisdiction.

4. Title. Silvair retains all right, title and ownership in all intellectual property rights of the
Silvair Lighting Evaluation Kit. To use of any software provided with the Silvair Lighting
Evaluation Kit by the User, Silvair grants the User a non-exclusive, limited,
non-transferable, worldwide copyright license (without the right to sublicense) to
display software solely for the purposes provided in Subsection (A) and concerning the
prohibition provided in Subsection (B) above.

5. Independent Contractors. Silvair and the User are independent contractors, and
nothing contained in this Agreement shall be construed to constitute the parties as
partners, joint venturers, co-owners or otherwise as participants in a joint or common
undertaking. The User commits not to establish/register/claim any new
exclusive/protective or any other rights which would pertain to the Silvair Lighting
Evaluation Kit, its software or its derivatives (e.g. patents, utility models, industrial
designs). For the avoidance of doubts, the Parties agree that Silvair shall be exclusively
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entitled to obtain, in any state or region in the world - according to its choice, protection
of any portion of the Silvair Lighting Evaluation Kit.

6. Third Party Software. The User acknowledges and agrees that the Silvair Lighting
Evaluation Kit may contain copyrighted software components, patents and other
intellectual property rights (“Third Party Software”). The User acknowledges and
agrees that this Agreement does not convey a license to any such third party patents,
copyrights, or other intellectual property rights and that the User is solely responsible
for any claims that relate to the User’s use of Third Party Software. The User is also
solely responsible for its compliance with all applicable legal requirements that might
be imposed on its use of the Third Party Software and the applicable restrictions and
other terms and conditions set forth in any Third Party Software documentation or
license agreement.

7. Warranty Disclaimer. The Silvair Lighting Evaluation Kit is provided “As Is” and possibly
with faults. Silvair is under no obligation to provide updates, upgrades, support, or
maintenance of any kind under this Agreement.

SILVAIR DOES NOT MAKE, AND HEREBY EXPRESSLY DISCLAIMS, ANY WARRANTY OR
REPRESENTATION WITH RESPECT TO THE PRODUCTS OR SERVICES, EXPRESS OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, PERFORMANCE,
ACCURACY, RELIABILITY, AND NON-INFRINGEMENT. SILVAIR DOES NOT WARRANT
THAT THE OPERATION OF THE PRODUCTS WILL BE UNINTERRUPTED OR ERROR FREE
OR THAT THE PRODUCTS WILL MEET CUSTOMER’S OR ANY THIRD PARTY’S
EXPECTATIONS.

8. Limitation of Liability. WHETHER UNDER ANY WARRANTY, CONTRACT, TORT,
NEGLIGENCE OR OTHER LEGAL OR EQUITABLE THEORY, THE FOLLOWING WILL
APPLY TO SILVAIR AND ITS AFFILIATES AND ALL PRODUCTS, INCLUDING
SOFTWARE, AND SERVICES OF SILVAIR IN ALL CIRCUMSTANCES : (A) SILVAIR
WILLNOT BE RESPONSIBLE OR LIABLE FOR ANY INDIRECT, INCIDENTAL, SPECIAL,
PUNITIVE OR CONSEQUENTIAL DAMAGES INCLUDING, BUT NOT LIMITED TO,
LOSS OF REVENUES, LOSS OF PROFITS OR LOSS OR INACCURACY OF DATA; AND
(B) SILVAIR’S CUMULATIVE LIABILITY FOR ANY AND ALL DAMAGES IS LIMITED TO
AMOUNTS PAID TO SILVAIR BY THE USER FOR THE PARTICULAR PRODUCTS
AND/OR SERVICES WITH RESPECT TO WHICH A CLAIM IS MADE.

SILVAIR HAS AGREED WITH THE USER THAT THESE LIMITATIONS WILL SURVIVE AND
APPLY EVEN IF ANY LIMITED REMEDY SPECIFIED IN THIS AGREEMENT IS FOUND TO
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HAVE FAILED OF ITS ESSENTIAL PURPOSE. SOME JURISDICTIONS DO NOT ALLOW THE
EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THE
ABOVE LIMITATION AND EXCLUSION MAY NOT APPLY TO THE USER.

9. Indemnity. The User undertakes to indemnify, hold harmless and defend Silvair and its
directors, officers, affiliates, shareholders, employees and agents from and against any
claims or lawsuits, including attorney’s fees, that arise or result of the User’s execution
of the Agreement and which is not due to causes for which Silvair is responsible.

10. Confidentiality. The User acknowledges the proprietary and confidential nature of any
components, documentation, software and its derivative works of the Silvair Lighting
Evaluation Kit. The User will at all times maintain appropriate physical security of the
Silvair Evaluation Kit. The User agrees that knowledge of or information about
pre-release features, capabilities or errata of the Silvair Evaluation Kit gained through
the User’s use of the Silvair Evaluation Kit (including knowledge or information gained
through the use of any test and measurement equipment) and feedback is Silvair
Confidential Information. The User may not disclose any Silvair Confidential
Information received under this Agreement to any third party without prior written
approval from Silvair. Any residual rights, express or implied, concerning the
Developer’s residual use of Silvair Confidential Information will not apply to the
Developer’s use or evaluation of the Silvair Lighting Evaluation Kit.

11. Feedback. To assist Silvair in identifying problems with and making improvements to
the Silvair Lighting Evaluation Kit, Silvair invites the User’s suggestions, comments, or
other feedback, including problems relating to any bugs, errors or other problems
discovered during the course of the User’s evaluation or use of the Silvair Lighting
Evaluation Kit (“Feedback”). The User will use reasonable efforts to help Silvair analyze
problems or issues with the Silvair Evaluation Kit encountered by Silvair. The User
grants to Silvair a non-exclusive, irrevocable, worldwide, royalty-free license under
Silvair’s intellectual property rights to display, perform, copy, distribute, make, have
made, make derivative works, use, sell, offer to sell, and import Feedback, without
reference to Silvair as the source.

12. Transfer of Rights. Neither this Agreement nor any rights or obligations hereunder may
be assigned or delegated (whether by operation of law, in conjunction with a change of
control or ownership, or otherwise) by the User without Silvair’s prior written consent,
otherwise shall be null and void.

13. Review. The User agrees to cooperate with Silvair during commercially reasonable
audits to verify the User’s compliance with its obligations under this Agreement.
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14. Severability. If any provision hereof is deemed to be invalid or unenforceable for any
reason, other provisions shall remain in force and the Parties shall be obliged to replace
such invalid (unenforceable) provisions at the request of either Party with a provision
which is valid and the economic effect of which is as close as possible to the economic
effect of the replaced provision.

15. Governing law and jurisdiction. The validity, interpretation, construction and
performance of this Agreement, and all acts and the rights and obligations of the parties
hereto shall be governed, construed and interpreted in accordance with the laws of the
state of California, without giving effect to principles of conflicts of law. Each of the
parties hereto consents to the exclusive jurisdiction and venue of the courts of the
Silvair, Inc. and each of the parties hereby irrevocably submits to the exclusive
jurisdiction of such courts.The Parties exclude the application of the “United Nations
Convention on Contracts for the International Sale of Goods. ”

16. Notices. All required or permitted notices to Silvair under this Agreement will be in
writing, make reference to this Agreement, and be delivered by hand, or dispatched by
prepaid air courier or by registered or certified airmail, postage prepaid, addressed as
follows:

SILVAIR

ul. Jasnogérska 44
31-358 Krakow
Poland
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