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This study shows that TVWS technology has significant advantages in communication
applications 1n Taiwan's mountainous areas, especially 1in complex terrain and
remote areas.

In the future, combined with LEO satellite communications, a more comprehensive
and reliable mountainous communication network can be built. The research results
provide new 1deas and practical -experience for improving communication
infrastructure in mountainous areas.

In the future, through continuous technological optimization and 1innovative
applications, these emerging communication technologies are expected to bring
revolutionary changes to the fields of mountainous ecological monitoring,
disaster prevention, and emergency communications, thereby significantly
improving the quality of mountainous area governance.
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Connection Received Modulation Spectral Theoretical UDP TCP/IP
MCS level power (dBm) supported efficiency PHY rate rate rate
(b/s/Hz) (Mbps) (Mbps (Mbps
est.) est.)
MCS 7 >-78dBm 64 QAM 5/6 56 25 16.5 12
rate
MCs 6 -80 to - 64 QAM % rate 4.5 22.5 14.7 10.9
79dBm
MCS 5 -82 to -81dBm 64 QAM 2/3 4 20 13.0 9.7
rate
MCS 4 -84 to - 16 QAM % rate 3 15 9.8 7.3
83dBm
MCS 3 -89 to- 16 QAM ¥ rate 2 10 6.5 4.8
85dBm
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92dBm
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No <-98dBm NA NA NA NA NA
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System Up Time ODays-8h53m15s EAR 211148
Free Memory 64% SR
5% 1028
Current Running Features SNMP, B Microson © 2024 MrSson Chrporbon Toris @
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I*l Innovation, Science and Innovation, Sciences et Page 1 of 2
Economic Development Canada  Développement économique Canada

Certification & Engineering Bureau

3701 Carling Avenue Tel No.  {613)990-4218
Building 94 Fax No.  (613)990-4752
PO, Box 11490 Station "H"

Miawa, Ontario

K2H 882

April 26, 2021 Application Number: 0108782635-001
Radio Cert No.: 207530-GWS3002E

6Harmonics Inc.

21 Concourse Gate, Suite 2 & 10

Ottawa ON K2E 754

Attenfion: Mike Davies
Dear SirfMadame,

| have reviewed the test report and related documents, and am pleased to advise that this device meets our procedural and
specification requirements for certification. The field offices have been notified.

The assigned cerlification number and the HVIN must be shown on each equipment product. This certification identification
information shall be shown on the equipment as per the applicable labeling requirements. The certification number shall be
prefixed with the letters "ISED:". Radio equipment is certified as described on the attached certification certificate.

Certificate(s) are attached for the following product(s):

HVI EVIN PMN HMN
GWS-3002C GWSSK-Rel-4.0-1 GWS-3000 Series

Sincerely

Dalwinder (iill

lelecom Conlommily Assessment OfMcer
Certilication Section

Canada

,&? FEEE G D F 81 Aug. 2024
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I *I Innovation, Science and Innovation, Sciences et Page2of 2
Economic Development Canada  Développement économique Canada
Application Number 010878265-001
TECHNICAL ACCEPTANCE CERTIFCAT D'APPROBATION
CERTIFICATE TECHNIQUE
CERTIFICATION No. > H750-GWSSO02E

No. DE CERTIFICATION

[S§U|’-D !O > 6Harmonics Ine.
DELIVRE A
IYP}: QF h:Ql“rP‘]E"IH\:T -2 Fixed White Space Device
GENRE DE MALTERIEL Dispositit espaces blancs fixe
HVIN > GWS-30020
NVIM
PVIN GWSSK-Rel-4.0-1
NIVM =
PMN GIWS-5000 Series
NMP >
FREQUENCY RANGE EMISSION TYPE RF.IMOWER FIELD STRENGTH/m DIST. (m) SPEC ISSUE
BANDE DE FREQUENCES  GENRE D'EMISSION  PUISSANCE HF. INT. DE CHAMP / m DIST. (im) SPEC EDITION
470.0000 MHz 1o 602.0000 MHz IMIOWIDER 5.000 mW to 100000 mW RS8222 2
CNR222
470.0000 MHz to 602.0000 MHz EMSEWTDEF L0.000 m¥ to 200,000 mW RSs5222 2
CNR222
470.0000 MHz to 602.0000 MHz 2MAWTDEF 20.000 mW to 398,000 mW RS58222 2
CNR222
TG00 MH= 10 602000 MHs 1M1 WTI3KK 32,000 m W (o 593,000 W R§%222 2
CNR222
Certification of equipment means only that the equipment has met the L'homologation de matériel signite seulement qu'il est conforme aux
requirements of the above noted specifications. [License applications, werc cxigenees du cahier dos charges mentionné ci-dessus. Les demandes de
applicable to use certified equipment, are acted on accordingly by the licenee, le cas échéant en vue de T'utilisation de matériel certifié seront
issuing otfice and will depend on the existing radio cnvironment, service traitées en conscquence par le burcau chargd de déliveer Tes dites licences,
and location of operation. on tenant compte du milicu radioclectrique ambiant, du service radio
existanl et de 'emplacement de la station.
This certificate is issued on condition that the holder complies and will Le présent certificat est délivré a la condition que le détenteur se conforme
continue to comply with the requirements of the radio standards ef continve 4 se conforiner aux cahiers des charges et procédures publiées
specifications and procedures issved by the Department. par le ministére.
ISSUED UNDER THE AUTHORITY OF MINISTER OF INDUSTRY
DELTVRE AVEC L'AUTORISATION DU MINTSTRE DE L'INDUSTRIE
DATT. April 22 2021
%{Z -4 P
Nicelas DesMarais
FOR DIRECTOR GENERAL POUR o,
ENGINEERING PLANNING AND  DIRECTEUR GENERAL
STANDARDS DU GENIE, DELA
PLANITICATION T DILS
NORMES
Canadi
&'fr FEEE G D F 82 Aug. 2024
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GRANT OF EQUIPMENT
AUTHORIZATION

TCB

Certification
Issued Under the Authority of the
Federal Communications Commission
By:

Nemko North America, INC.
303 River Road

Ottawa, Ontario, K1V 1H2
Canada

6Harmonics Inc
21 Concourse Gate Suites 9 & 10
Ottawa, K2E 754

Canada

Attention: Mike Davies , VP Business Development

NOT TRANSFERABLE

TCB

Date of Grant: 12/05/2019

Application Dated: 11/19/2019

EQUIPMENT AUTHORIZATION is hereby issued to the named GRANTEE, and
is VALID ONLY for the equipment identified hereon for use under the

Commission's Rules and Regulations listed below.

FCC IDENTIFIER: 2AASTGWS-3002E
Name of Grantee: 6Harmonics Ine

Equipment Class: White Space Device with Geo-location-

- 08 -

Fixed
Notes: Television Band Device
Frequency Qutput Freguency Emission
Grant Notes FCC Rule Parts Range {MHZ} Watts Tolerance Designator
15H 473.0 - 695.0 0.555
QOutput power is conducted. End-users and installers must be provided with antenna
installation instructions and transmitter operating conditions for satisfying RE exposure
compliance
Zfr ;}ij,h‘féf & ’ﬁ [REANS 83 Aug. 2024
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GWS-5000 SERIES RURAL BROADBAND SOLUTION

6HARMONICS

CONNECTING PEOPLE & THINGS

GWS-5000-BTS

The GWS-5000 is the fifth generation of TV Whitespace radioc developed by 6Harmonics. With industry-
leading throughput and range to meet the most demanding deployment challenges, the GWS-5000
series is the most advanced and highest power TV Whitespace solution currently available in the
market. |deal for challenging links such as those facing in-band noise & interference or even Non-Line-
of-Sight conditions, the GWS-5000 has the power and features to ensure a rock-solid, high-capacity
PTP & PMP connection.

Key Features Applications

= Operable from single up to quad-channel sizes + Business and Residential rural broadband
to enable optimum usage of available = Maritime networks; ship-to-ship or ship-to-shore
whitespace channels = Video surveillance & security backhaul

+ Gapable of up to 95Mbps Layer 3 traffic - Public safety communications

« Less than 5ms RTD under ideal conditions - Rural 16T & Precision Agriculture

»

Up to 36dBm (2W+2W) of transmit power
= Able to operate in PTP or PMP modes
= 2x2 MIMO to 2x2 MIMO with PTP
» 2x2 MIMO to Rx diversity with PMP
Provides L2-transparent network bridge
+ Support for 802.1p and 802.1g VLAN
« Smart Queue Management {SGM) and Active

+ In-building networks

Queue-length Management (AQM} provide per-
flow traffic shaping, ensuring QoS

+ Remote management via HTTP and SNMP

© 6Harmonics Inc www.Bharmonics.com

RPPFEEG AP 84 Aug. 2024
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Radio Specifications

Frequencies ¢  470MHz - 698MHz (US & Canada)
s A70MHZ — 702MHZ (UK, EU, African.)
Channel Bandwidth 2,4,6,8,12,16,18,24MHz
Transmit Power 36dBm (33dBm per spatial stream) (dual stream for BTS)
Receive Sensitivity -98dBm typical @ 5MHz
Modulation / Coding Automatic MCS selection from QPSK1/2 to 64QAMS/6
Throughput 95Mbps UDP, 72Mbps TCP
Wireless Security Ogtional Over-the-air encryption via 256-bit AES PSK

Network Specifications

Connectivity 10/100 Ethernet

IP IPv4

VLAN 802.1p, 802.1¢, Q-in-Q

Management Management via web-based GUI (HTTP/HTTPS) or SNMP {v2)

Electrical Specifications

Input Power 50-56V Passive POE++ 1/2, 4/5 {+); 3/6, 7/8 (-)
Power Consumption o BTS: 45w peak, 30w average
Power Protection #  FEthernet surge suppression: reguired

* Lightning surge suppression: required

Mechanical and Environmental Specifications

Dimensions e BTS:31cm x 31lem x 8.5cm
Weight + BTS:4.35kg
Connectors *  2x IP67 N-type female RF
e 1xIPB7 RI45 10/100 Ethernet
Qperating Temperature ¢ 40°C to +50°C amhient
Operating Humidity * 5-100% non-candensing
Electrostatic Discharge »  15kV air, 10kV contact {power cycle may be required)

Standards and Regulatory Compliance

Canada . RS-222 Issue 2; R5S-GEN; R55-102
Europe «  EN301598V1.1.1, EN 301 598 v2.1.1{partial)
¢ EN301.489-1
USA » FCCCFR A7 Part 15 Sub-part H
CE Mark s Electromagnetic Compatibility Directive (2014/30/EU}

s Radio Equipment Directive 2014/53/EU

s Restriction of Hazardous Substances in Electrical and Electronic
Equipment (RoHS)

» (General Product Safety Directive 2001/95/EC

IETF . RFC 7545 {PAWS)
s RFC8290 (5QM)

© 6Harmonics Inc www.Bharmonics.com

LREEEF L 85 Aug. 2024
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GWS-5000 SERIES RURAL BROADBAND SOLUTION

6HARMONICS

CONNECTING PEOPLE & THINGS

SR —

GWS-5000-CPE

The GWS-5000 is the fifth generation of TV Whitespace radioc developed by 6Harmonics. With industry-
leading throughput and range to meet the most demanding deployment challenges, the GWS-5000
series is the most advanced and highest power TV Whitespace solution currently available in the
market. |deal for challenging links such as those facing in-band noise & interference or even Non-Line-
of-Sight conditions, the GWS-5000 has the power and features to ensure a rock-solid, high-capacity
PTP & PMP connection.

Key Features Applications

= Operable from single up to quad-channel sizes = Business and Residential rural broadband
to enable optimum usage of available = Maritime networks; ship-to-ship or ship-to-shore
whitespace channels = Video surveillance & security backhaul

+ Capable of receiving up to 95Mbps Layer 3 + Public safety communications
traffic = Rural loT & Precision Agriculture

= Less than 5ms RTD under ideal conditions

« In-building networks

* Up to 33dBm of transmit power
* Able to operate in PTP or PMP modes
+ 2x2 MIMO to Rx diversity with PMP
* Provides L2-transparent network bridge
« Support for 802.1p and 802.1g VLAN
= Smart Queue Management {(SQM) and Active

Queue-length Management (AQM) provide per-
flow traffic shaping, ensuring QoS

« Remote management via HTTP and SNMP

© 6Harmonics Inc www.Bharmonics.com

BRI EF AP 86 Aug. 2024
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Radio Specifications

Frequencies ¢  470MHz - 698MHz (US & Canada)

s A70MHZ — 702MHZ (UK, EU, African.)
Channel Bandwidth 2,4,6,8,12,16,18,24MHz
Transmit Power 33dBm single stream {single stream only for CPE)
Receive Sensitivity -98dBm typical @ 5MHz
Modulation / Coding Automatic MCS selection from QPSK1/2 to 64QAMS/6
Throughput Receiving up to 95Mbps UDP, 72ZMbps TCP
Wireless Security Ogtional Over-the-air encryption via 256-bit AES PSK

Network Specifications

Connectivity 10/100 Ethernet

IP IPv4

VLAN 802.1p, 802.1¢, Q-in-Q

Management Management via web-based GUI (HTTP/HTTPS) or SNMP {v2)

Electrical Specifications

Input Power 50-56V Passive POE++ 1/2, 4/5 {+); 3/6, 7/8 (-)

Power Consumption
»  (PE: 35w peak, 25w average

Power Protection s  FEthernet surge suppression: required
* Lightning surge suppression: required

Mechanical and Environmental Specifications

Dimensions e CPE: 24cm x 24cm x 11em
Weight
* CPE:2.81kg
Connectors s 2x IP67 N-type female RF
s 1xP&E7 RJ45 10/100 Ethernet
Qperating Temperature *  -40°C to +50°C amhient
Operating Humidity * 5-100% non-condensing
Electrostatic Discharge »  15kV air, 10kV contact {power cycle may be required)

Standards and Regulatory Compliance

Canada e RS-222 Issue 2; RSS-GEN; RS5-102
Europe » [EN301598Vv1.1.1, EN 301 598 v2.1.1{partial)
* EN301.489-1
USA *  FCCCFR 47 Part 15 Sub-part H
CF Mark «  Electromagnetic Compatibility Directive (2014/30/EU}

* Radic Equipment Directive 2014/53/EU

*  Restriction of Hazardous Substances in Electrical and Electronic
Equipment (RoHS)

»  General Product Safety Directive 2001/95/EC

IETF »  RFC 7545 (PAWS)
*  RFC 8290 (5QM)

© 6Harmonics Inc www.Bharmonics.com

LR BEEELEF AP 87 Aug. 2024
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% G6HARMONICS
A CONNECTING PEOPLE & THINGS

Suite 2 &10, 21 Concourse Gate
Ottawa, ON K2E 754 Canada
Tel: 613-302-6886 & www.6harmonics.com

To whom it may concern:

Dear Sir/Madam

6Harmonics Inc., is incorporated in Canada at February 18, 2010 and located in Ottawa, Canada
It is a Canadian high tech company and a global leader in design and developing TV white space
{TVWS) radio technologies. 6Harmonics has so far designed 6 TVWS radios that got certified by
USA FCC and Europe ETSI and got publically deployed in USA, UK, Canada, and New Zealand etc.
All 6Harmonics radios and software are made in Canada. 6Harmonics radio manufacture

partner is another Canadian company
Bittele Electronics Inc.

2680 14" Ave, Unit 1&2, Markham, ON, L3R 582, Canada

Tel: +1 (416)800-7540 ext. 104 | Fax: +1 {416)800-7548

If you need any further information, I would be very happy to provide.

\““ "”’ ’m"j’//%

\ 2

W) 6=

Robert Wu, Ph. D \\\\\\a)\o "‘“‘\%‘,__—
I e~ ',2:_

Chief Executive OS] keE

August 12,2020 =9} IS §
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6Harmonics Inc. X +

¢ 5 C A F=2 | hitps//192.168.1.50/gws/ apr x €9 Fa) *» 0P

v ﬂ ‘ Elements Console Sources Network Performance Security X » | B1 ‘ e X

A Overview Security overview
a8 ® A
Main origin
Reload to view details This page is not secure (broken HTTPS).

6 H a rm O n I CS | n C . @  Certificate - Subject Alternative Name missing

The certificate for this site does not contain a Subject Alternative Name
extension containing a domain name or IP address.

User Name View certificate

@  Certificate - missing

This site is missing a valid, trusted certificate
(net:ERR_CERT_AUTHORITY_INVALID).

Password

View certificate

GIN > B Connection - secure connection settings

The connection to this site is encrypted and authenticated using TLS 1.2,
ECDHE_RSA with X25519, and AES_128_GCM.

Please clear the browser cache or
upgrade Chrome in the event of B Resources - all served securely

login problems )
All resources on this page are served securely.

i  Console What's New X
IDEEN) ‘ topY | © ‘ Filter Default levels ¥ 1 Issue: B 1 ‘ ‘ 1 hidden €8
comfirmed functions.js:172
login page: gwsData2Cookie login..
>
RP#FFLF AP 89 Aug. 2024
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Section 2

Fixed Position

Y615-DP

Directional dual polarised scaled 15 element Yagi
UHF / Mobile Phone 570-700MHz

Australian
manufactured

East Gippsland

A dual polarised Yagi allows two signals to be transmitted from one
Yagi with an offset of 90 degrees saving space on your mounting
structure. The 90 degree offset disallows the signals to interact with
one another.

Mounting hardware, coaxial feeder cable, connectors and other
installation accessories are all available separately.

Construction

Fully welded aluminium boom, elements, dipoles, external coaxial
cable and chrome plated termination

Frequency range

UHF 570-700MHz

Bandwidth Specify any 50MHz per plane
Tuning Factory
VSWR <1.5:1 across specified bandwidth/s

Cross elements

15 - each plane

Gain - nominal

14 dBd per plane

Polarisation

Hotizontal &Vertical or +45 /-45 degrees

Maximum power

150Watts per input

Isolation Minimum -25dB between polarisations
Impedance 50 Ohms

DC grounding Yes

H Plane - each plane 30°

EPlane - each plane 33°

Connector

2x N-type female jack connectors fitted to cables

Boom length

2.4m when scaled at 570MHz

Max. element length

280mm when scaled at 570MHz

Weight

3.4kg

Projected area

0.076m*

Wind Load at 160kph

9.227kg, 0.090kN

Mounting hardware
order separate

1 x 548 for H&Y mounting or $48-AM for +/-45° mounting - larger
capable mounting clamps are available, consult ZCG
1xYS1-48 or YS2-48 strut support to reduce mechanical tilt/movement

Mounting position

Mount as high onto your structure/tower as possible using the
appropriate mounting hardware, ensure no metallic obstructions

reaomimended impede elements or dipoles as this will affect signal/performance.
+6135157 1203 Y:]ar S S e Updated 4th March 2020
www.zcg.com.au Marufacirms 4
ﬁ,gjf FEEE G D F 90 Aug. 2024
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Section 2

Fixed Position
Y615-DP

Yy
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) Directional dual polarised scaled 15 element Yagi To
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UHF / Mobile Phone 570-700MHz
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+6135157 1203 1
Year o e Updated 4th March 2020
www.zcg.com.au Miuctirers 3
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Section 2

Fixed Position

Y615-DP

Directional dual polarised scaled 15 element Yagi

UHF / Mobile Phone 570-700MHz

M1 2323 dB @ 595 454529 MHz

M2 27 80 dB @ 620545471 MHz M3 1619 dB @ 645527283 MHz

- 107 -
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5900 5960 602.0 £08.0 614.0 6200 6260 6320 628.0 6410 6500
Frequency (590.000000 - 650.000000 MHz )
Resolution: 551 CAL: On, Standard RF Immurity: High
Std: None Smoolhing %: OFF
Typical VSWR - leading dipole
M1 15.74 dB @ 595.454529 MHz M2 18.31 dB @ 620545471 MHz M3 14.26 dB @ 645.627263 MHz
0.00
600 |
12,00 imit: 1388
=— Y N . e ]
18.00- y = S .~ e
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3 E
S 30,
] m
c =
S
T 38
o I3
42001
4.
54.
607:\\\\\Il\\\\l T I N N T A 11
590.0 5960 602.0 608.0 6140 620.0 €260 6320 €35.0 6440 8500
Frequency (590.000000 - 650.000000 MHz }
Resolution: 551 CAL: On, Standard RF Immurity: High
S1d: None Smoothing %: OFF
Typical YSWR - trailing dipole
+613 5157 1203 1 Specict biectto
Year Wikl © Updated 4th March 2020
www.zcg.com.au Marufacturers
Warranty
e 2 gg o\ =
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# > X 5 (M29 Omni)

iniennacear- |

M29 Omni MIMO 2 x 4G LTE CBRS 5G NR Antenna
MIMO 2 x Cellular 3G 4G CBRS LTE 5G NR / WiFi 2.4GHz
Omni-Directional / Bracket Mount / Outside Use

*Qptional J-Pipe Mount

M29 MIMO 2 x Cellular 4G LTE CBRS 5G NR Omni Directional Antenna w/Bracket Mount
Multi-Carrier MIMO 2 x Cellular 4G LTE CBRS 5G NR / WiFi 2 4GHz

Multi-Carrier / Multi-Technology
4G LTE CBRS 5G NR Compliant

Verizon 4G 5G (DSS) Bands: B2 B4 B5 B13 B46 B48 B66
T-Mobile 4G 5G Bands: B2 B4 B5 B12 B25 B26 B41 B66 B71 n25 n4d1 n66 n71
AT&T 4G 5G Bands: B2 B4 B5 B12 B14 B17 B22 B30 B66 nS
5G NR Bands: n77 n78 n79
CBRS Band: 48

4G 5G NR Freguency Range
WiFi Frequency Range

617-960MHz / 1710-6000MHz
2.4-25GHz

4G 5G NR Avg. Peak Gain: Isotropic
WiFi Avg. Peak Gain: Isotropic

(6Bi) 617-960MHz / (7dBi) 1710-6000MHz / (7dBi) CBRS 3.5GHz
(9dBi) 2.4-6GHz

Horizontal Half

Power Beamwidth 607/ 3607
b B 7071357
VSWR <2.0/=20
Impedance 50 Ohms
Polarization MIMO 2 x Vertical Omni Directional
Max. Power 50w
Dimensions Height: 8” / 208mm - Diameter: 3" / 78mm
Radome High Impact Polycarbonate

Operating Temperature

-40° to 158° (°F)

wWind Velocity

140 MPH

Ingress Protection

P67

Mounting Mast Diameter

1.5"~2" / 40mm~50mm

Net Weight

1.5bs/0.7kg
Includes Mounting Hardware

Coax Cable Options
(Finished)

2 x 16ft CFD200 Coax Cables — 2 x SMA Male
2 x 1ft CFD200 Coax Cables — 2 x N Female

Mount Type

Mounting Hardware Included
L-Bracket Mount + 2 x U-Bolt Sets

Mivsemacear ||

Al Rig hts Reserved
AntennaGear, LLC

29 v4.5 4/21
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M29 Omni MIMO 2 x 4G LTE CBRS 5G NR Antenna
MIMO 2 x Cellular 3G 4G CBRS LTE 5G NR / WiFi 2.4GHz
Omni-Directional / Bracket Mount / Outside Use

*Optional J-Pipe Mount

78mm /3’

Cable Options ]
> 2 x 16ft Coax Cables \

2 x 1ft Coax Cables

Includes
L-Bracket Mount
2 x U-Bolt Sets

)

All Rights Reserved
AntennaGear, LLC

M29 v4.5 4/21
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Features - S210X/A110X Series

High accuracy sensor
Fast response and superior
stability

v

10 vears

Ultra-low power consumption

Battery life of up to 10 years with
built-in 19Ah battery

Industrial design

-40 ~ 85°C operating temperature
and IPé6 rating

»
¢
Weather resistant
Suitable for indoor, outdoor and harsh

environments such as high UV exposure,
heavy rain, dusty conditions etc.

Quick configuration
User-friendly set-up with built-in
Bluetooth

EL

Easy deployment
Easy to mount via brackets

Efficient integration

SenseCAP cloud services with Open
APl support further development

Multi-platform

Compatible with multiple NS (Helium,
TIN) and loT platforms

03

95
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g Specifications
Air Temperature -
Range -40to+85° C
. Accuracy +0.2° C
¢ Resolution 001° C
§ Long-term Drift <0.03 ° C/year
g Air Humidity
: Range 010 100 %RH
Accuracy +1.8 %RH
Resolution 0.01 %RH
Long-term Drift <0.25 %RH/year
General Parameters
Product Model $2101
Microcontroller Wio-E5
Support Protocol LoRaWAN v1.0.3 Class A
Built-in Bluetooth App Tool to change parameters
LoRaWAN Channel Plan | IN865/EU868/US915/AU215/
AS923/KR920/RU864 *
Max Transmitted Power | 19dBm
Sensitivity -136dBM@SF12 BW=125KHz
Communication 2 to10km (depending on gateway
Distance antenna and environments)
. . IP Rating IP66
Dimension Operating Temperature | -40to +85° C
N oo o Operating Humidity 0to 100 %RH (non-condensing)
“ Device Weight 280g
/\ Certification CE /FCC / RoHS
Battery (Contained in equipment)
Battery Life Up to 10 years**
3 J Battery Capacity 19Ah (non-rechargeable)
U i Battery Type Standard D-size SOCI2 Battery
_— * Adevice supports different frequencies and can be configured via the Bluetooth App.
**The battery life varies from data upload interval and distance between gateway.
04
N ;fi:}dh?ﬁ‘ & "ﬁ LRSS 96 Aug. 2024
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Product Specification

Product Name : Outdoor Waterproof Beacon

Model Name : AWBLE-151

Introduction

Description

AWBLE-151isLowEnergywirelessbeaconorsensorbeacon,and some products havethe function of
temperature, an collect temperature and humidity of the surrounding environment , and some
products have the function of motion .Some product have iBeacon/eddystone function, it havehigh
protectionlevel (IP66/IP68),soanditscharacteristicsaresmall-sized, low-weighted, easilyportableand
highlyaccurateforwideuseincoldchainlogistics,archives,labs,museums, outdoor etc.

Application

Refrigerated storage and transportation;
Archives;

Experimental (test) rooms;

Workshop;

Museumes;

Pharmaceutical environment;

Fresh transport.

Outdoor beacon

Product feature

High accuracy and stability;

Built-in highly sensitive temperature and humidity sensor SHTC3(Sensirion);
Real-time display temperature and humidity;

Can by OTA update version

Support accelerometer & gyroscope (AWBLE-151-3).

Support air pressure sensor (AWBLE-150-5)

Support temperature & humidity probe (AWBLE-152-1)

Support history data AWBLE-150-6

16380 records stored

Acquisition and storage time interval: 1000ms~900000ms; default: 5000ms.

Appearance
AWBLE-151
Feature Mode Bluetoot h 5.0 Beacon Built-i n PA” Status
AWBLE-151-4 . iBeacon®” .
Remark:

1. Can be designed as a standard iBeacon,Eddystone protocol, can also meet the needs of
broadcast package customization.

2. Can be customized to remove.

i&? FEEE G D F 97 Aug. 2024
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Product specification
®  RF performance
Protocol Built-in PA Performance
Bluetooth 5.0 With PA Main IC: nRF52820 Main IC: RFX2401
Transmission frequency: 2.400 - 2.4835GHz TX
power: 19.5dBm,adjustable Communication rate:
1Mbps
RX sensitivity: -95 dBm
Transmission distance : 100~200 meters (open
area )
Bluetooth 5.2 With PA Main IC: nRF52820
Transmission frequency: 2.400 - 2.4835GHz TX
power: 19.5dBm,adjustable Communication rate:
125kbps
RX sensitivity: -103 dBm
Transmission distance : 200~300 meters (open
area)
®  Sensor performance
Sensor type Sensor IC Performance
Motion ICM-20600 Accelermeter range : +2g ~ +4g - +8g - +16g adjustable
(6axis ) Gyroscope range : 250, 500, +1000, and +2000
degrees/sec
Temperature SHTC3 Detect temperature range: -40C~ +65C
&humidity Temperature accuracy: +0.4°C (0v65°C) » #1.5C (-
40~0°C ) Detect humidity range: 0 ~100%RH
Humidity accuracy: #3% (20~80%RH) » +6%
(0~20%RH,80~100%RH ) Remark: The detect range
just for sensor (probe), avoid to put
the product into space under -30°C, so just AWBLE-152
can
detect the temperature -30~-40°C
Air pressure BME280 Air pressure accuracy: +0.25%
Pressure detection range: 300~1100hPa
2022410 H1H
MRS AP 98 Aug. 2024

- 113 -



https://www.coa.gov.tw

FLRERFTAEREEE 2 MRLEE T AT | %2 %543
BRRMEEARA )
- N , SRR W BRI
AllWin integrating innovative technology corporation
®  Electronic performance
Item Performance
Electronic Working voltage: 2.2~3.6VDC

range) Built-in battery : CR123A ,1500mAh

Battery life : 2~3 year ( Depends on the mode of operation )

Average power consumption : <200uA (2S interval, with PA,Not Long

®  Basis performance

item Performance

Basis Operation temperature: -30~65C

IP protection: IP66(AWBLE-150) ;1P68 ( AWBLE-151)

Outline size : 70mm*40mm*40mm (main body) Net weight : ~130g

Certification TBD

Caution
1. Being close to a metal object will interfere with the signal, causing the signal to be
weaken.

2. Note the distance between product and the receiver to guarantee the accuracy of
receiving.

3. Keep away from the corrosive objects.

2P 99
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Product Snecification
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Product Name : Smart Location card

Model Name : AWBC-230

Introduction
Description

AWBC-230 developed by Roombanker ,it’s a smart location tag based on LoRa and low-power

Bluetooth technology.

Otherwise ,AWBC-230 supports lithium battery power supply, rechargeable, and built-in acceleration
sensor for detecting user movement status and sleep mode switching, so that the product has better

battery life.

Application

* People location

* Location Navigation

* Geofencing

* SOS emergency button

Mechanical

98.5x58.5x7.5mm

(
-.

Specifications
Item Description
Supply voltage DC3.7V Li battery

Power consumption <10mA(active mode)

<50uA (sleep mode)

Life expectancy ~2 days (working)

Dimension 98.5x58.5x7.5mm

Protocol Bluetooth V4.2 (2.4GHz)
Lora(433MHz/470-510MHz)

LED Support ,for status

Button Support one button for SOS

-10to +60°C

Below 95%rh ( no dew condensation )

Working Temp

-20to +70°C

Below 95% RH ( no dew condensation )

Storage Temp

20224E10F 1 H
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* Bluetooth Scan

This smart card is based on BLE 4.2 technology, which supports Bluetooth retrieval and filtering of
specific Bluetooth iBeacons to achieve positioning functions (RSSI value)

* Llora

The product obtains the beacon signal data around the product via Bluetooth scan and will transmit it
to LoraWAN gateway via lora protocol.

gateway.

* Movement detect

Built-in 3-axis accelerometer, can detect the movement state of the user wearing the card, if in a non-
movement state, the product will enter a low-power sleep state, in the sleep state, the product
function will be stopped; if the movement state is detected, the product will be awakened from sleep
and enter the working state.

* SOS emergency button

The product supports SOS button, after the user presses the button, the emergency button event will
be transmitted to the gateway through Lora.

Usage
AWBC-230 can be used with BLE Beacon and Lora Gateway for indoor positioning scenarios.

Beacon

(Location A) )
Smart Location Card

Beacon info

Location info /

\sos envent Lora Gateway

Beacon

(Location B) fa\‘b
L

Beacon
(Location C)

WELF RSP 101 Aug. 2024
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Product Specification

Product Name : LoORaWAN Gateway

Model Name : AWGW-010C

Introduction
Description
The LoRaWAN gateway is a compliant gateway, which can provide low power, mobile, and safe local
bidirectional communication service for loT devices. With our IoT technology and the gateway, users
can then have their loT control system to achieve customized smart services, which will be widely
applied in the fields of intelligent transportation, energy management, smart city, industry 4.0, smart
home, etc.

Product feature

* Support the POE switch power supply and 5V/3A adapter power supply

¢ Support IEEE802.3-2012 Type 1, the IEEE802.3-2012 Type 1 requires a power supply device (PSE)
to provide 44 to 57V, and the power of the powered device (PD) must not exceed 12.95 W and the
current does not exceed 350 mA.

* 2GB on-board RAM 32GB eMMC

* Based on the LoRa Concentrator Engine: Semtech SX1302

*  TX power up to 27dBm, RX sensitivity down to -139dBm @SF12, BW125kHz

* LoRa Frequency band support: RU864, IN865, EU868, US915, AU915, KR920, AS923.

*  Support Wi-Fi 2.4G/5G IEEE 802.11b/g/n/ac (Optional)

*  Support BLE5.0(Option)

*  Support Network Communication of 4G Module (LTE-TDD/LTE-FDD) (Option)

* Support IP66 waterproof housing

*  One WAN/LAN variable network port

*  RoHS/WEEE compliance(Lead-free)

* FCC,CE,IC compliance

* Supporting LoRaWAN CLASS A/B/C standard

* Upstream 8 channels are concurrent, 1 downstream channel

* Supporting FDD full-duplex (Optional)

* Supporting OTA remote upgrade

Appearance and Interface

1. RJ45 Inteface (network Interface and PoE Power Supply Interface)
2. DCPower Input
3. LED Indicator
4. LoRa Antenna /Wi-Fi Antenna
2022810 1H
AR gL LR 102 Aug. 2024
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Product specification
®  Hardware Information

Item Technical Specification

System Linux

CPU Quad-core Cortex-A53

RAM 2GB

ROM eMMC 32GB

Power Supply Port Support DC input, input voltage range is 4.5V to 5V. The power seat
aperture is 3.5mm. The needle diameter is1.35 mm and is positive.

Power adapter @ 100- 240V 50/60HZ > Output is 5V/2A

Reset button The reset button inside the gateway, After pressing the reset button
for more than 5 seconds, the Wi-Fi unit will be restored to the factory

settings.

Network Interface The network interface supports CAT-5/CAT-5E to transmit data and

variable.

Indicator LEDs 1). Power LED normally on when powered on 2). Network LED

normally on when connected 3). Card indicator

Operation Temperature 0°to 60° C
Storage Temperature -40° to 85° C
Waterproof Level P65
[ ] LoRa Performance
Region Frequency(MHz)
Europe EU868
North America Us91s
Asia AS923
Australia AU915
Korea KR920
India IN865
Russia RU864
20224105 1H
MRS AP 103 Aug. 2024
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®  Specifications
Item Specification
BLE +  TXPower: 10dBm

Range: 150 meters minimum, open filed
+  Receiving Sensibility: -80dBm@0.1%BER
»  Frequency offset: +/-20KHZ
+  Frequency Range (MHz):2401.0~2483.5
+  Low Frequency (MHz):2400
+ High Frequency (MHz):2483.5
+  E.LR.P (Equivalent Isotopically Radiated power) (mW)<10mW
+  Bandwidth (MHz):2MHz

+ Modulation: GFSK

Ethernet WAN/LAN port : 10M/100M bps

WELF RSP 104 Aug. 2024
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CORE DS-4K / S-4K
INSTRUCTION MANUAL

DS-4K MODEL #118987C / S-4K MODEL #1198489C

L3 AR AP 105 Aug. 2024
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TECHNICAL SPECIFICATIONS
CORE S-4K #119949

Lens - FOV=50" Horizontal

Display Screen - 1.5” Color

Image Size (pixel count in 16:9 format)
Low- 2MP = 2048x1152
Medium 4MP = 2582x1464
High- 23MP = 8400x3600

Image Size (pixel count in 4:3 format)
Low- 2MP = 2048x1536
Medium 5MP = 2592x1944
High- 30MP = 6400x4800

Video Size
4K (3840x2160) @ 30FPS
1080p (18920x1080] @ BOFPS
720p (1080x720) @ 30FPS

Video Length - 5-60 seconds.

PIR Sensitivity - 4 settings: Low/Normal/High/Auto

Operation - User selectable: 24 Hour, Day only, or Night only
(hbased on amhient light level)

Response Time - 0.2 second (Photo), 0.7 second (Video). 0.5
second interval

Delay - 0.5s - 60s and Im-60m programmable
Images per Trigger - 1—6 programmable

27
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Illumination Mode - Low, Fast Mation, Long Range (110’
maximum range)

Power Supply - Bx AA batteries, lithium (recommended]) or
alkaline

Stand-by Current - > 0.8mW

Average Battery Life*
approx. 12 mos. at 30 images per day average (15 day, 15 night
w/LEDSs)

Operating Temperature
-20 - B0O°C (Storage temperature: -30 - 70°C)

Operating Humidity - 5% - 90%

A\ WARNING: This product can use Lithium based batteries.
Lithium batteries can overheat and cause damage if physically
abused. Do not use any batteries that are damaged or

show signs of physical wear. Never use a mix of old and

new batteries, or batteries with different brand names.

28
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Bushnell

TRAIL CAMERA

SOLAR PANEL

SOLARMODUL - PANNEAU SOLAIRE * PANEL SOLAR - PANNELLO SOLARE

INSTRUCTION MANUAL

Model #119986C

BRPWELF AP 108 Aug. 2024
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Technical Specifications

Power Requirement

5V @ min 500mA

USB Charging Voltage 4V - BV
Discharging Voltage 7V - 8.4V
Max. Current Discharge 2A

Max. Charge Voltage Protection BV

Recommended Charging Time

Up to 12 Hours

Operating Temperature -20-40°C
Storage Temperature -30-70°C
Operating Humidity 5% - 90%

Two Year Limited Warranty

Your Bushnell® product is warranted to be free of defectsin
materials and workmanship for two years after the date of
purchase. In the event of a defect under this warranty, we
will, at our option, repair or replace the product, provided
that you return the product postage prepaid.

This warranty does not cover damages caused by misuse,
improper handling, installation, or maintenance provided
by someone other than a Bushnell Authorized Service
Department.

BRPWELF AP 109 Aug. 2024
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