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TEST REPORT_FCC Part 15.247 and IC RSS-247

Digital Transmission Systems (DTSs),

Frequency Hopping Systems (FHSs) and Licence-
ea Network (LE-LAN) Devices

Exempt Local Ar
Report Reference No..........ccuuee. :

16686-1E

Report Revision History. ............... :

v Rev. 0: 22Dec 2017
v Rev. 1: 09 Feb 2018; Final Release
v Rev. 2: 29 Mar 2018; minor corrections

i T T
Compiled by (+ signature).................. ?:r:lz:lison e /,//,/A/’ b 72
Approved by (+ signature)................. Jeremy Lee -/"’WQ
pp / >0 / /

Date of iISSUE .....evvveveeeeeeie e :

29 March 2018

Total number of pages ..........ccceee.... 19
FCC Site Registration No.: CA5970
IC Site Registration No.: 5970A-2

Testing Laboratory........cccocceeeeneee. :

LabTest Certification Inc.

Yo (o | (=1 :

Unit 205 — 8291 92 Street. Delta, B.C. V4G 0A4, Canada

Applicant’s name............................ :

Clad Innovations Ltd.

AdAreSS ...oovveeeeeeeeeeeeeeee e :

554 East 15% Ave, Second Floor, Vancouver, BC V5T 2R5

Manufacture's Name

Same as Applicant

AdAreSS ..oovveeeeeeeeeeeeeeee e :

Same as Applicant

Test specification:

StandardsS ........ccooeeeveiiiiieieeeeieeeeee, :

» FCC Part 15.247; 2017
» IC RSS-247 Issue2 February 2017

Test procedure ........cccceeevviiiiieeeeennn. :

> ANSI C63.10:2013
> ANSI C63.4:2014
» RSS-Gen, Issue 4, November 2014

Non-standard test method

N/A

Test Report Form(s) Originator ........ :

Jeremy Lee

Master TRF ..o, :

1036_Rev2 — RF Report Template

Test item description:

Trade Mark .......cccveeeeeeeiiiieiiieeeeeeeees :

TZOA HAVEN
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Model/Type reference ..........c.cuu.e... : HAVEN
Serial Number .........cccooeciieeeeennnns : Eng001
FCCID .o : 2ANU9HAVEN
ICID e : 23327-HAVEN

Possible test case verdicts:

- test case does not apply to the test object : | N/A

- test object does meet the requirement : P (Pass)

- test object does not meet the requirement : | F (Fail)

Testing:
Date of receipt of test item ............... : 19 November 2017
Date (s) of performance of tests....... : 20-21 November 2017

Revision History

Revision Date Reason For Change Author(s)
0 22December 2017 Initial Data David Johanson
1.0 09 February 2018 Final Release David Johanson
Final Release; minor modifications in Address,
2.0 29 March 2018 model number andliirﬁgxgereferences to Class David Johanson

Device Under Test Description

Application for ........ccccccviiiiiiinnnn. : | KDB 996369 D02 module file for a new FCC ID of FCC ID: VRA-
SG9011203 Wireless Module due to change in Antenna Type and
Gain.

Operating Transmit Frequency ....... 112.412 to 2.462 GHz

Operating Receive Frequency ........ 112.412 to 2.462 GHz

Number of Channels ....................... : | Depends on 802.11 communication Protocol

Rated RF Output.........cccceeeeerniinnnee. 110.36 Watts

Modulation TYpe .......cccceevviieeeeninnen. :1802.11b/g Protocols

Antenna Type/Gain .........cccceevvveeenns :| TRF1001 Dipole 2.4-2.5GHz 2dBi

......................................................... :| TRF1002 Dipole 2.4-2.5GHz 5dBi

Equipment mobility ..............coeee . | Fixed

Operating condition.............ccccveen... 1|0 to +50°C

Nominal Voltages for:

Supply Voltage: 12 to 24 VAC or DC
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Program details

Testing Facility by procedure:

X All Testing: LabTest Certification Inc.

Testing location/ address...........c.oocuueuill Unit 3128-20800 Westminster HWY, Richmond, B.C.
V6V 2W3 Canada

Summary of testing:

Tests performed (name of test and test clause): | Testing location:

Radiated Field strength and Emissions In SAC, Richmond
AC Power Line Conducted Emissions In SAC, Richmond

The tests indicated in Test Summary were performed on the product constructed as described below.

The test sections are the verbatim text from the actual data sheets used during the investigation. These
test sections include the test name, the specified test Method, a list of the actual Test Equipment Used,
documentation Photos, Results and raw Data. No additions, deviations, or exclusions have been made
from the standard(s) unless specifically noted.

Based on the results of our investigation, we have concluded the product tested complies with the
requirements of the standard(s) indicated. The results obtained in this test report pertain only to the item(s)
tested. LabTest does not make any claims of compliance for samples or variants which were not tested.

Description of Equipment Under Test and Variant Models

Description:
TZOA Air Quality Sensor

Details:
This product is based on using an existing Wireless Module for Sagrad FCC ID: VRA-SG9011203
The only differences are:
» RF Port 2 has been disabled
» Only Protocol 802.11g is used
» The antenna is changed to use either of the following:
a) Avristotle RFA-02-L2H1 Description: 2 dBi 2.4 GHz External Dipole Antenna.
b) Aristotle RFA-02-5-F7H1 Description: 5 dBi 2.4 GHz External Dipole Antenna.

This test report is only performing the additional tests as required for changing the antenna. It is to be read
in combination with the Sagrad Test Report: ” Sagrad Test Report.pdf” as contained in the Original Sagrad
submission for FCC ID: VRA-SG9011203
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- Top view

Variant Models:

The following variant models were part of this evaluation, and have been identified by the

manufacturer as being electrically identical models, depopulated models, or with reasonable similarity to
the model(s) tested. Labtest does not make any claims of compliance for samples or variants which were
not tested.

The 2 different product variations are based on the antenna capabilities.

2dBi short Dipole antenna

5dBi Long Dipole Antenna

-

Since both antenna’s are of the same geometry, monopole, and frequency range, all emissions tests were
performed using the highest gain 5dBi antenna.
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EUT Internal Operating Frequencies

Frequency Description Frequency Description
16.00 MHz Crystal 1.5625 MHz SPI Memsic
32.768 kHz RTC 400 kHz 12C
25 MHz SPI Flash 2.1 MHz Switching supply
25 MHz Spi MCU-MCU 115.2kHz Baud rate to WiFi

Additional Client Equipment Used During Test

Use* Product Type Manufacturer Model Comments
EUT Power Supply Hammond A5-AC2420VA-2S

AE Laptop ACER ASPIRE/V5 Windows
Abbreviations:

EUT - Equipment Under Test,
AE - Auxiliary/Associated Equipment, or
SIM - Simulator (Not Subjected to Test)

Software and Firmware

Use* Description Version
AE Module programming Software ETF_FW_A08.28.0165-SPI
EUT SPWF01 Wifi module firmware SPWF01S-170111-665d284

- SPWFO01S = SPWFO01 module with
external antenna
- 170111 = date code

- 665d284 = CRC

Abbreviations:
EUT - Equipment Under Test,
AE - Auxiliary/Associated Equipment, or
SIM - Simulator (Not Subjected to Test)
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Port Name Type* Cable Cable Comments
# Max. >3m | Shielded
1 USB Programming Port 1/0 10m Yes Temporary for testing only
2 Power 24Vac AC Im No Could be any power supply 12 to 24V
AC or DC
*Note: AC = AC Power Port DC = DC Power Port N/E = Non-Electrical
I/O = Signal Input or Output Port (Not Involved in Process Control)
TP = Telecommunication Ports
Power Interface
Mode Voltage Current | Power | Frequency | Phases Comments
# V) (A) (W) (DC/AC-Hz) #)
1 120 0.3 20VA AC 1 Used for 24vAC power adapter
EUT Operation Modes
Mode # Description
1 Transmission Mode
EUT Configuration Modes
Mode # Description
1 5dBi Dipole Antenna and EUT Flat on table top
2 5dBi Dipole Antenna 45deg up and EUT flat on table top
3 5dBi Dipole Antenna 90deg up and EUT flat on table top
Test Equipment Verified for function
Model # Description Checked Function Results
Spectrum . Connected 50MHz and -20 dBm
N9O38A Analyzer Frequency and Amplitude Ref siganl and checked OK.
Antenna, 30 to
JB1 2000MHz Checked structure Normal — no damage.
Antenna, 1 to
SAS-571 18GHz Checked structure Normal — no damage.
AL-130 Anter;rg:'\\}lgl;Hz to Checked structure Normal — no damage.
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BW- 20dB Attenuator Frequency and Loss Created loss table
S20W20 quency
VAT-20 20dB Attenuator Frequency and Loss Created loss table
RFC1 SAC folincable Frequency and Loss Created loss table
RFC2 RF cable 0.5m Frequency and Loss Created loss table

Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests:

Parameter Uncertainty

Radio Frequency =1 ppm
Total RF Power: Conducted +1dB

RF Power Density: Conducted +2.75dB
Spurious Emissions: Conducted +3.0dB
Temperature +1.0°C
Humidity +5.0%

DC and Low Frequency Voltages +3.0%

Radiated Emission, 30 to 18,000MHz +4.93 dB
Conducted Measurements, 0.15 to 30MHz +3.52dB

Uncertainty figures are valid to a confidence level of 95%.

Result Summary

The Compliance Status is a judgment based on the direct measurements and calculated highest emissions
to appropriate standard limits. Measurement uncertainty values, provided on calibration certificates, were
not be used in the judgment of the final status of compliance.

FCC Part 15.247 and IC RSS-247 Class Il testing as per Part 2.1043 and KDB 178919

Test Type Regulation Measurement Method Result
Out-of-Band Radiated FCC 15.247(d) & RSS- ANSI C63.4:2014 & ANSI PASS
Spurious Emission 247 Section 5.5 C63.10:2013, Clause 6
. . FCC 15.247(d), 15.209, ANSI C63.4:2014 & ANSI
Radiated Emission Band Edge | 15 5057¢ Rgs 247 C63.10:2013, Clause 6 PASS
Antenna Requirement FCC 15.203 & RSS-Gen - PASS
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Field Strength of Spurious Radiation

FCC Part 15.247(d)

Client: Clad Innovations
Report No.:16686-1E
Revision No.:2

Governing Doc IC RSS-247 § 5.5 Room Temperature (°C) 235
Basic Standard ANSI ¢63.10 Relative Humidity (%) 45
Test Location Richmond Barometric Pressure (kPa) 101.6

Test Engineer David Johanson Date 21 November 2017
EUT Voltage 24VDC O 120VAC @ 60Hz
Test Equipment Used Manufacturer Model Identifier | Calibration | Calibration due
EMC Analyzer Keysight N9038A 702 27-Apr-2017 27-Apr-2018
Biconilog Antenna Sunol JB1 371 29-Mar-2016 | 29-Mar-2018
Loop Antenna Com-Power AL-130 241 08-Nov-2017 | 08-Nov-2019
Biconical Antenna AH Systems SAS-542 227B 29-Mar-2016 | 29-Mar-2018
Horn Antenna A.H. Systems SAS-571 227C 22-Sep-2016 | 22-Sep-2018
RF Preamplifier Agilent 8449B 273 NCR NCR
RF Generator Anritsu MG3710A 707 06-Jul-2016 06-Jul-2018
EMC Shielded Enclosure uscC USC-26 374 NCR NCR
RFC1 MRO FLLA0OSFP | sac 21Nov17 21Nov18
ATTEN20dB20W Mini-Circuits BW-S20W20| SAC 21Nov17 21Nov18
ATTEN20dB1W Mini-Circuits VAT-20 SAC 21Nov17 21Nov18
FILT_VLF-1800 Mini-circuits VLF-1800 SAC 21Nov17 21 Nov18
FILT_VHF 3100 Mini-Circuits VHF-3100 SAC 21Nov17 21No

Note) NCR = No Calibration Required
Frequency Range: 1.0-18GHz

30-1000MHz 9kHz-30MHz

Detector: Peak(for PreS(_:an and Formal) Average (for Formal)
Quasi-Peak(for Formal 30-1000MHz)

RBW/VBW: X 1/3MHz X1120/300kHz 9/30kHz

Type of Facility: SAC O OATS O in-situ

Distance: 3meter O 10meter O 1meter

Arrangement of EUT: Table-top only

Compliant Non-Compl

O Floor-standing only [ Rack Mounted

iant O Not Applicable [
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Test Method

The EUT and test equipment were set up and measurements taken using the procedures is based on ANSI
€63.10

Adjust the spectrum analyzer for the following setting:
a) RBW : 100 kHz (< 1 GHz), 1 MHz (> 1 GHz).
b) VBW : 300 kHz (< 1 GHz), 3 MHz (> 1 GHz).
c¢) Detector mode : Positive Peak

The transmitter was placed on a Styrofoam table, and it was set for continuous transmission

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests, the
antenna height and polarization as well as EUT azimuth were varied in order to identify the maximum level
of emissions from the EUT.

Requirements — Radiated Spurious Emissions:
Emissions found in Restricted bands, the levels must comply with the general limits found in FCC Part
15.209.

Freguency | Limiks
FCC Part 15.209, IC RS5-GEN B.9
9 to 490 kHz 2A400/F {kHz) pWym @ 300 meters
490 to 1705 kHz 24000/F (kHz} pV/m & 30 meters
1705 kHz ta 30 MHz 20.54 dBpV/m & 30 meters

30 - 8B 0.0 dBpV/m & 3 meters

80 - 216 43.5 dBpV/m & 3 meeters

216 - 960 A46.0 dBpV/m @ 3 meters

Abowve 960 5.0 dEpV/m & 3 meters

The frequency range up to tenth harmonic of the fundamental frequency was investigated.

Test Setup

Description of test set-up:

The EUT was placed on a 0.8m non-conducting table above a ground reference plane (GRP) for the
frequency range 9kHz to 1GHz.

The EUT was placed on a 1.5m non-conducting table above a ground reference plane (GRP) for the
frequency range 1 to 25GHz.

The EUT was set to Operation Mode #1 with configuration Modes #1 for the prescan. The EUT
antenna was then changed to Modes 2 and 3 for final measurments as required.
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1 to 25GHz with Horn Antenna:

Results

All Radiated spurious emissions from the transmitter were greater than 20dB below the limit line and were
not measured.
All other emissions detected are from the Power Supply or digital circuitry
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Low Channel Bandedge

Client: Clad Innovations
Report No.:16686-1E
Revision No.:2

" Keyught Specirum Analyzer - Sum = 'i@
RF PRESEL | 502 DO SENSE:INT ALIGN AGTD | 12:43:17 AM Nov21, 2017
Marker 3 2 397450000000 GHz ) A"“ Type: Vokage T2 '.2 Al
PNO: Fast 7 Trig: Free Run Avg|Hold:>100/100 TYFE M
IFGain:High #Atten: 0 dB pETIP
Mkr3 2.397 45 GHz
0 gidly__ Ref 86.99 dBUV 28.625 dBpV
v
o 0
471 T
c7dl K1
Z10 A e e
7.0
A
Center 2.40000 GHz Span 50.00 MHz
Iwaes BW (MIL) 100 kHz #VBW 300 kHz Sweep 10.13 ms (1001 pts)
-“——_ FUR : =
2414 80 GHz 64.939 dBuV [
2 A1 f (4a) -17.35 MHz (A) -36.313dB
. N f 2.397 45 GHz 28.625 dBuvV
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High Channel Bandedge
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= Fayughe Spectrum Analyoes - Swept SA

b AF PRESEL 50 0 oC ALIGN AUTD
H R ) Avg Type: Vol
arker 3 2.488100000000 GHz PWL( o TP Avguou» - W;g
IFGainHigh *Auen: 0dB
Mkr3 2.488 10 GHZ
10 geicls_Ref 86.99 dBYV 17.113 dBpV|
. v
1';:)
% " =
A
enter 2.48350 GHz Span $0.00 MHz
es BW (MIL) 100 kHz #VBW 300 kHz Sweep 10.13 ms (1001 pts)
TN 2464 80 GHz 65347 9BV = E
A1 f (4l 2310MHz (A) -48165dB
f 248810 GHz 17113 dBWV
m | '
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Antenna Requirement

Governing Doc 15.203 Room Temperature (°C) N/A
Basic Standard 15.203 Relative Humidity (%) N/A
Test Location Richmond Barometric Pressure (kPa) N/A
Test Engineer David Johanson Date 22Dec2017
EUT Voltage 24DC J 120VAC @ 60Hz
Compliant Non-Compliant O Not Applicable [
Results

According to 815.203, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this section.

The EUT has 2 approved antenna, which accordance to the above sections, is considered sufficient to
comply with the provisions of these sections.Both antenna’s are permanently mounted inside the EUT and
can not be easily replaced without using special tools and appropriate mounting hardware.

TZOA Part Number: TRF1001
Manufacturer: Aristotle P/N: RFA-02-L2H1 Description: 2 dBi 2.4 GHz External Antenna

TZOA Part Number: TRF1002
Manufacturer: Aristotle P/N: RFA-02-5-F7H1 Description: 5 dBi 2.4 GHz External Antenna —

TRF1001 TRF1002
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APPENDIX A: I1SO 17025:2005 Accreditation Certificate

aas

CERTIFICATE OF ACCREDITATION

ANSI-ASQ National Accreditation Board
500 Montgomery Street, Suite 625, Alexandria, VA 22314, 877-344-3044

This is to certify that

Labtest Certification, Inc.
3128, 20800 Westminster HWY
Richmond B.C. V6V 2W3

has been assessed by ANAB
and meets the requirements of international standard

ISO/IEC 17025:2005

while demonstrating technical competence in the field of

TESTING

Refer to the accompanying Scope of Accreditation for information regarding the types of
tests to which this accreditation applies.

AT-2033
Certificate Number

ANAB Approval S
) ) ) SN2,
Certificate Valid: 08/07/2017-03/04/2018 SS—""
Version No. 004 Issued: 08/07/2017 ilam
S NG
SN
IO :

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory
quality management system (refer to joint ISO-ILAC-IAF Communiqué dated April 2017).

Page 16 of 19

This document shall not be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from LabTest Certification Inc.

DCN: 1036, Rev 2



Client: Clad Innovations
Report No.:16686-1E
Revision No.:2

Prepared by: LabTest Certification Inc.
Date Issued: 29 March 2018
Project No.: 16686

AMNSI-ASQ National Accreditation Board

SCOPE OF ACCREDITATION TOISOVIEC 17125:2005

Labtest Certification, Inc.
3128, 20200 Westminster HWY

Fictenond B.C. VAV 2W3

Eavinde Dhillon RubenTgate Phone: 604-247-0444
kdhilloru@ill abtestcert cott. nuben U garte@labtesteert com
wwar labtestoert. com

TESTING

Validto: Mardh 4, 2018

Certific ate Fhamber: & T-2033

Testing performed in support of FCC Do C and Certification approval procedures

Type of Device Exantples

Scope of Accredilation

Supporting FCC
Guid ance

Commenis

Unirtertionsl Fadistors (FCC Fart
15, Subpart B

AHET Co3 4-2014

Indoastrial, Sciemtiic, and hledical
Equiptnert (FCC Patt 18)
* Conanmer TSR e quipitert

FCC ME-5, (Febmuary 1986)

Iritertioral Fadistors
[FCC Part 15 Subpart )

AMET C63 . 10-20 13

TPCE(FUC Part 15, Subpart Ir)
sTnlicerce d Persoral
Comramic stiok Systerns devices

LAHEL 063 17-2013

U-HIO withot DFS Bderdional
Fadiators (FCC Part 15, Subpart E)
sTnlicerce d Hational Iformmation
Infrastmactme Devices (17-}1IT
withot DFS)

LAHET 063 .10-2013

ED'E Pub Lic ation 739033

T-HI with DF3 ntertional
Radiators (FOC Part 15 Subpart E)

* Thnlic exwed Hatioral Bf crxmation
Irfrastoactme TF- HIT) Drewric e s warith
Drymatmic Fre quency 5 le ction (DFS)

FCC EDE Publication
905462 D02 UHI DFS
Complisne e Procedures Heoar
Foales w01 (Aprd &,2016)
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Type of Device Exantples Scope of Accredilation Supporting FCC Comments
Guidance
Coroerercial Mobile Services (FCC * OHELTIOG03-I EDE Publiation @ 71168

Lirenced Fadio Service Equipsmerd) |« TI4-102 C400-T
#Part 22 (celhalar)

wPart 24

Part 25 [hon-microrae’)
#Dart 27

Grereral Mobik Radio Services * AHELTIA-GOZ-I Dlionarawe Fregquen ies, as
[FCC Licensed Radio Service o TLO-102 0o 080T used i this part, refers to
Equipment) frequerncies of 890 MiHz
#Tart 22 fon-calhlar) and ghotre .

#Part 90 (hon-microrae’)
wPart 95

wPart 97

#Part 101 fhuom-mmicrorase )
Citizens Broadband Fadio Services |« AHSLTLA-603-D EDE Publiation 871163
[FCC Licensed Radin Service « TIO-102.CHAL.T
Equipmernt)
*Part 96
Maritire amd Sviation Radio « OHELTIA-G03-I
Services (FCO Licernsed Radio
Service Equipsment))

wPart 80

#Part 87

Wi oarave and Millimeter Bande « OHELTIA-G03-Ir
Fadio Services (FCOC Licensed s TLO-102. 0008 -T
Radio Service Equiprment)
wPart 25

wPart 74

wPart 20 (90Y, 90,0 SR
#Part 101

Eroadeast Padio Servdces (FOC * AMEL/TIA-GO3-Ir
Lirenced Fadio Service Equipsmerd) |« TI&-102. C4008-T
wPart 73

#Part T4 (hoh-mmicrorae’)
EF Expoame + IEEE 2d 1522™.2013 EI'E Puab Lic atiorn 86566 4
s s aubject to SAF ET'E Publiation 447498
Te QiTerteris
Hearing Aid Coenpatibiliy (Part 200 |« AFSI 063 .19-2007; or
«HAD for Corranerc il mobile * AMEIC63.19-2011
SEIVICE S

Werciom 005 Temued: ORAT72017 www.anah.org
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Signal Boosters (Part 207 s FCC FDE Dublication
»Wideband Corsnmer siznal Q3521003 Signal Booster
boosters Meanmanents w4 Fehniany
#Provider- spec ific £ iznal o osters 12,2016)
sTnhasirial sighalboosters + FCC ED'E Publication

935210 D04 Provider
Bpecific Booster
Meanmranerts 102 (Febrane
12,2016)

+« FCC EDE Publication
935210 D05 Budus Booster
Bagic Meas vl Il 1 (Febmary

12,20 16)
Ekctromagnetic Compatihility (ENC)
Test Method Test Specification(s) Range Commenis
Thirtertional Fadistors AFTST CAZ.4-2003

LM ST 63 .4-2009

AHEI 63 42014;
FCC 05 T/E-05 (1986); ICE 5-001(2006);
ICE 5-002 (20 13);
ICE 5-003 (20 16);
ICE 5-005 (2008
CISPR 16-1-1(2015% CISPE 16-1-2(2014);
CISPR 16-1-3(2006% CISPR 16-2- 1(2014);
CISPR 16-2-202010°% CISPE 16-2-3(2014);
CISPR 16-2- 502008 CISPE 16-4-2(2014);
EN 55016-1- 1¢2010%;
Fadisted and Conducted EN 55016-1-2(2014);
Emdk sions EN 55016-1-3(2006);
EH 55016-1-4(20107;
EN 55016-2- 1(2014);
EN 55016-2-2(2011);
EN 55016-2-3(2014);
EN $5016-4-2(2014; CISPR 11(2012%;
EHN 55011(2013);
ATMES CISPR 1172013 ) EN 11 (RRA
Srmemee 2015-110, e , 03, 20157
VECT V-3 (up to 6 GHz); VECT W-5;

OLkHzto 40 GHz

CHE 13438
Wersion 008 Isoaed: 0207/2017 www.anah.org
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