CMA Testing

and Certification
Laboratories

W 7 = A E D

TEST REPORT

Report No. :  AV0045957(8) Date : 11 July 2017
Application No. : Lv022921(5)
Applicant :9141-0720 Quebec Inc. DBA MANARAS/OPERA

136 Oneida Drive, Pointe-Claire
Canada, H9R 1A8

Sample Description :  One(1) item of submitted sansphited to be:
Sample Description Model No.
313MHz Transmitter | EM-903

Radio Frequency : 313MHz
Rating 1 x 3V button cell

No. of submitted sample : Two (2) piece (S)
Sample registration No. : RV031765-001

Date Received . 6Jul 2017
Test Period : 6Jul 2017 to 11 Jul 2017.
Test Requested . FCC 47CFR Part 15 Certification.

ISED Canada Radio Standards Specification RSS-210.

Test Method : 47 CFR Part 15 (10-1-16 Edition)
ANSI C63.10 — 2013
RSS-210 Issue 9
RSS-GEN Issue 4

Test Result . See attached sheet(s) from pag@.to

Conclusion . The submitted sample was found to dpmvjih requirement of FCC 47CFR Part
15 Subpart C and ISED Canada RSS-210 Issue 9.

For and on behalf of
CMA Industrial Development Foundation Limited

Authorized Signature : \ ""Q Page 1 of 20

Mr. WONG'Lap—ponQ\‘Andre\
Manager
Electrical Division

FCC ID: X7TORADIOEM903
IC: 8860A-RADIOEM903

This document 15 155ued subyect to the latest CMA Testing General Terms and Conditions of Testing and Inspection Services, avalable on request or accessible at website www ocmatd com
This document shall not be reproduced except i full or with written approval by CMA Testing

CMA Industrial Development Foundation Limited

Room 1302, Yan Hing Centre, 9-13 Wong Chuk Yeung St., Fo Tan, Shatin, N.T., Hong Kong.
Tel: (852) 2698 8198 Fax: (852) 2695 4177 E-mail: info@cmatcl.com Web Site: hitp://www.cmatcl.com



CMA Testing

and Certification
Laboratories

B ESE DO

TEST REPORT

Report No. :  AV0045957(8) Date : 11 July 2017

Table of Contents

N 1=t =T = 1 [ ] (o] 00 F= U1 T o OO PRTP R SPPPPP 3
I 7= o 1= - T =TT ] o) 4o o ISP 3
I o Tox= 11 o] o o) 1 =30 =T ] = PSSR 4
1.3 List Of MEASUNNG EQUIPIMENT. .....ciiiiiiiieee e ettt e e e e s e e e e e e e e e s mme e e e e e e s s n e e e e e e e e e aannne 5
1.4 Measurement UNCEIAINTY ............ooiiiit s e s e e s s s s e s e e e e s e e e s e e e e e e e e e e aeee e e s ss s s e e s s e e s s e e s e e e e e e e aaeaaaeas 5
T I o T ASTU 00  F= 3T 6

2 Description of the radiated emISSION TEST ..........uiiiiiiiiiiie e e e 7
P2 R =S e (o Tt =T o U = PP PPRPPR P 7
A I =1 B T = L | o RPN 8
A T =T B o= 1 | PR 10

3 Description of the Line-condUCted TESt ...ttt 13
I A =S e (oYt =T U = PP UO PP PPPRPPTN 13
G T I =11 B =] 1 PRSP 13
TR T =T AT =] (1 o PP 13
3.4 Graph and Table of Conducted Emission Measurematat .D..................uuvvnrrinnninnnnnnns mmmmmneenns 13

4 SUPPIEMENTAIY AOCUMEBNT. ...ttt et e e e e e r e e e e e e e s e r e e e e e e e e e e nnnrnneeeas 14
o R = T T 111/ T |1 o P 14
N B 11 1 o3 1= T PPN 14
G T I =1 1 0 TES TS o T 1] TP PP PPPPPP PP 15

LT Y o] o 1= g T [ Tox = 16

Page 2 of 20

FCC ID: X7TORADIOEM903
IC: 8860A-RADIOEM903

This document 15 155ued subyect to the latest CMA Testing General Terms and Conditions of Testing and Inspection Services, avalable on request or accessible at website www ocmatd com
This document shall not be reproduced except i full or with written approval by CMA Testing

CMA Industrial Development Foundation Limited
Room 1302, Yan Hing Centre, 9-13 Wong Chuk Yeung St., Fo Tan, Shatin, N.T., Hong Kong.
Tel: (852) 2698 8198 Fax: (852) 2695 4177 E-mail: info@cmatcl.com Web Site: hitp://www.cmatcl.com



CMA Testing

and Certification
Laboratories

B ESE DO

TEST REPORT

Report No. :  AV0045957(8) Date : 11 July 2017

1 General Information

1.1 General Description
The equipment under test (EUT) model EM-903 is il@gs transmitter. It operates at frequency
313MHz for transmitter. The oscillation of radiontl is generated by a 9.78125 MHz crystal for
RF transmitter. The EUT is powered by one 3V of GB2lithium battery. The EUT contains a
button to setup the remote.

The antenna terminal is permanently attached in B the radio output power is unable to adjust.

The brief circuit description is listed as follows:

-U1 and its associated circuit act as MCU

-S4 and its associated circuit act as code combimat
-u2 and its associated circuit act as RF IC

-Y2, C5, C6 and its associated circuit act as lagwh clock
-L3, C10, C7,C8 and its associated circuit act agching network
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1.2 Location of the test site

Radiated emissions measurements are investigatethken pursuant to the procedures of ANSI C63.4 —
2014. A Semi-Anechoic Chamber Testing Site is pdbuinvestigation and located at:

Ground Floor, Yan Hing Centre,
9 — 13 Wong Chuk Yeung Street,
Fo Tan, Shatin,
New Territories,
Hong Kong.

Conducted emissions measurements are investigatealso taken pursuant to the procedures of ANSI
C63.4 — 2014. A shielded room is located at :

Ground Floor, Yan Hing Centre,
9 — 13 Wong Chuk Yeung Street,
Fo Tan, Shatin,
New Territories,
Hong Kong.

FCC Registration Number: 416666
IC Assigned Code: 4093A-2
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1.3 List of measuring equipment

Equipmen Manufacture Model No Serial No Calibration Due Da

EMI Test Receive Rohde & Schwal ESC 10015: 16 Nov 201
Spectrum Analyzr Rohde & Schwal FSV4C 10096 08 Feb 201
Biconical Antenna Rohde & Schwarz HK116 837414/004 17 Aug 201
Log Periodic Antenna Teseq UPAG6109 43666 27 Jul 201
Horn Antenn. Schwarzbec BBHA 9120C | 9120C-531 19 Dec 208
Broadband P-Amplifier Schwarzbec BBV 971¢ 971¢-11¢ 21 Dec 208
Loop Antenn EMCQC 650z 0005662 25 Jan 201
Coaxial Cable Schaffner RG213/L N/A 18 Mey 201¢
Coaxial Cabl Suhne RG214/L N/A 18 May 201

14 Measurement Uncertainty

The reported uncertainty is based on a standarertamety multiplied by a coverage factor k=2,
providing a level of confidence of approximatel\?®5

Radiated emissions

Frequency Uncertainty (&)
30MHz ~ 200MHz (Horizonta 4.59dB
30MHz ~ 200MHz (Vertica 4.49dB
200MHz ~1000MHz (Horizonte 4.94dB
200MHz ~1000MHz (Vrtical) 4.97dB
1GHz ~ 6GHz 4.52dB
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15 Test Summary
TEST ITEM FCC REFERANCE IC REFERANCE RESULT
RSS-210 Issue 9
Radiated emission 15.231(b) Annex Al.1 Table A Comply
& Clause 2.2
Assigned bandwidth
(20dB bandwidth) 15.231(c) ° Comply
Occupied bandwidth
RSS-210 Issue 9
) -
>0.25% of the centre Annex Al 1.3 Comply
frequency
Transmission time after manual RSS-210 Issue Annex
activation 15.231(a) Al.1.1 Comply
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2 Description of theradiated emission test
2.1 Test Procedure

Radiated emissions measurements are investigatelen pursuant to the procedures of ANSI
C63.10 — 2013.

A non-conductive turntable with dimensions of 1.5®.4m x 0.8m (L x W x H) placed above the
reference ground plane. The equipment under téstas placed at 0.8m height for below 1GHz
measurement and 1.5m height for above 1GHz measuteifhe test distance is 3m between EUT
and receiving antenna. A broadband antenna mouatirtge mast received the signal strength. The
turntable was rotated to maximize the emissionll&ige antenna was moving along the mast from
1m up to 4m until no more higher value was founothBhorizontal and vertical polarization of the
antenna were placed and investigated. Additionsbdding material will be placed between the EUT
and receiving antenna for above 1GHz measurement.

For below 30MHz, a loop antenna with its verticiane is placed 3m from the EUT and rotated
about its vertical axis for maximum response ahemimuth about the EUT. And the centre of the
loop shall be 1 m above the ground.

The device was rotated through three orthogonad sxxdetermine which attitude and configuration
produce the highest emission during measurement.
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2.2 Test Setup

\ f \ H f \ f \ At;scrbing M;lerial f
| il |
EUT
Receiver 0.8m
=t a |
Below 30MHz
Ablsorbing M;lerial f‘
I | S |
Antenna
To ) EUT
[ ==
i
30MHz — 1GHz
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2.2 Test Setup
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| f Absorbing Material \ :]D

Above 1GHz
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2.3 Test Result

Peak Detector data was measured unless othenatiee st
The radiated emissions are measured from 9kHz tdz4@e tenth harmonics)

The worst case configuration is shown on the waase configuration of test setup photo.

“#” means emissions appearing within the restrittadds of 47 CFR Part 15 section 15.205 and “*”
means emission appearing within the restricted lBAfRE5S-GEN section 8.10.

The frequencies from fundamental up to tenth harosowere investigated, and emissions more
20dB below limit were not reported. Thus, thosehkgf emissions were presented in next pages.

The EUT has been tested in Transmission mode.

It was found that the EUT meet the FCC and RSSireapent.
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2.4 Radiated Emission Measurement Data

Radiated emission

Environmental condition

Paramete Recorded valt

Ambient temperatu: 23 °C

Relative humidit: 65 %

Frequency| Polarity | Reading| Antenna Factor Field Strength Limit at 3m| Margin | Detector

(MHz) (H/V) at3m | and Cable Loss  at3m (dBpv/m) (dB) Type
(dBuv) (dB/m) (dBuv/m)

312.980 H 53.8 16.9 70.7 95.5 -24.8 Peak
312.980 Y, 35.6 16.9 52.5 95.5 -43.0 Pea
625.960 H 10.7 23.8 34.5 75.5 -41.0 Peak
938.940 H 12.4 28.3 40.7 75.5 -34.8 Peak
"1252.009 H 44.9 -8.2 36.7 74.0 -37.3 Peak

%#1564.862 H 68.1 -8.0 60.1 74.0 -13.9 Peak
1878.101 H 49.2 -7.6 41.6 75.5 -33.9 Peak
2190.859 H 51.0 -6.7 44.3 75.5 -31.2 Peak
2504.001 H 49.5 4.7 44.8 75.5 -30.7 Peak
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2.4 Radiated Emission Measurement Data

Radiated emission

Environmental condition

Paramete Recorded valt
Ambienttemperatur: 25 °C
Relative humidit: 65 %
Frequency| Polarity Peak | Average| Average |Limitat3m| Margin
(MHz) (H/V) | Reading| Factor | Value at3m| (dBuV/m) (dB)
at 3m (dB) (dBuVv/m)
(dBuvm)
312.980 H 70.7 -7.4 63.3 75.5 -12.2
312.980 \Y, 52.5 -7.4 45.1 75.5 -30.4
625.960 H 34.5 -7.4 27.1 55.5 -28.4
938.940 H 40.7 -7.4 33.3 55.5 -22.2
*1252.009 H 36.7 -7.4 29.3 54.0 -24.7
*#1564.862 H 60.1 -7.4 52.7 54.0 -1.3
1878.101 H 41.6 -7.4 34.2 55.5 -21.3
2190.859 H 44.3 -7.4 36.9 55.5 -18.6
2504.001 H 44.8 -7.4 37.4 55.5 -18.1

Remark: According to FCC PartTclausel5.231 (band (or) RS2210Issuedd Annex1, the EUT shall
demonstrate the compliance with the limits on thklfstrength of emissions based on the average \althe
measured emissions. The equation with a samplelatitn as follow: Average value = Peak value +.2@10(Duty
cycle), where the Duty cycle is calculated fromdaling sectiord.2
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3 Description of the Line-conducted Test

3.1 Test Procedure

Conducted emissions measurements are investigatealso taken pursuant to the procedures of
ANSI C63.10 — 2013. The EUT was setup as desciibdte procedures, and both lines were
measured.

3.2 Test Result

No measurement is required as the EUT is a batieeyated product.

3.3 Test Setup

Shielded Room

0.8m —|

EUT

Receiver wooden table

[ P Ground Plane LISN
— _

artificial hand
RC element

3.4 Graph and Table of Conducted Emission MeasureBata

Not Applicable
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4 Supplementary document

Date :

11 July 2017

The following document were submitted by applicamid for electronic filing, the document are

saved with the following filenames:

Document Filename
ID Label/Location LabelSmp.pdf
Block Diagram BlkDia.pdf
Schematic Diagram Schem.pdf
Users Manual UserMan.pdf
Operational Description OpDes.pdf

4.1 Bandwidth
Appendices Al is shown the fundamental emissi@omndined in the specified band. The 20dB
bandwidth is 617.4kHz and 99% bandwidth is 737.282K he bandwidth requirement is 0.25% of
313MHz = 782.5kHz . It also shows that the EUT thetFCC Part 15.231(c) and RSS-210 Annex
A1.1.3 bandwidth requirement.

4.2 Duty cycle

Since the device has difference code from 3 butamalsDip switch and all combination are tested, ;
the worst caseduty cycle is used for the averagterfaalculation.

Worst case: dip switch at ‘0000000000’ and uppétaouON

The duty cycle is simply the on-time divided by theziod:

Time duration of one cycle 100 ms

(10 x 3.8414 + 8.53817) ms
= 4271936 ms

Effective period of one cycle

Duty Cycle = (42.71936 +~100) ms
= 0.4271936

Therefore, the average correction factor is found®log0.4271936 = -7.4dB
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4.3 Transmission time

All 3 buttons and Dip switch combination are tested following worst case found:
Worst case: dip switch at ‘0000000000’ and uppétomuON

Duration of each transmission =0.825s

The duration of the transmission is less than t&s #fie transmission is activated by remote
controller. An Appendices A3 is shown the EUT tonpdy with FCC part 15, section 15.231(a)(1)
and RSS-210, Annex 1, section A1.1.1.
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5 Appendices

Al. Bandwidth Plot 1 page(s)
A2.  Average Factor 2 page(s)
A3.  Transmission time 1 page(s)
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Al Bandwidth Plot

(Specrm  \SRRERIE) =
Ref Level 97.00 dBpv/m @ RBW 100 kHz
| Att 0dd @ SWT 100 ms & VBW 300kHz Mode Auto Sweep
TDF
® 1Pk Max
Mi[1] 84.94 dBpvV/m)
90 dBpv/m L3 312.992000 MH2
/—3'\ ndp 20.00 4B
80 dBpv/m: = =B 617.400000000 kHz
] Q femtar 507.0
70 depv/m: 1 =
W w""""‘”"‘v‘w
P Pt
- s oM Ay
50 depv/m
40 depv/m:
30 dBpv/m
20 dBpv/m
10 dBpvim:
0 dBpvy/m
CF 312.992 MHz 1001 pts Span 1.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result
M| | 1 312.992 MHz 84.94 dBpv/m ndB down 617.4 kHz
T1| 1 312.7263 MHz £4.84 dBpv/m nde 20,00 dB
T2| | 313.3436 MHz 64,93 depv/m Q factor 507.0
- 8 a0 o
[ Bil | Measuring...  WUNNLAED W0 thaes o

20dB bandwidth

(specrur | ESRRERO) &l

Ref Level 97.00 dBpv/m & RBW 100 kHz

[ At 0 dB @ SWT 100 ms & VBW 300 kHz Mode Auto Sweep
TDF

® 1Pk Max

Mi[1] 84.90 dBpV/m)

90 dBpv/m: T 312.988000 MHZ|

= Occ Bw 737.262737268 kHz
//-J TR
1 ‘\‘_‘\M
70 deuvim

- st B T 2
L gt T Wt P
. .P.WuWJ [P

O R

30 gepvm:

50 deuy/m

40 dByvfm:

30 dBpV/m:

20 dByv/m

10 dBpv/m

0 depvim
CF 312.992 MHz 1001 pts Span 1.0 MHz

- TR L L
it | Measuring...  WAMAMHNAND 0 w2ansr 7

99% occupied bandwidth
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A2. Duty Cycle

(Srecrr | RGRERIE) =

Ref Level 117.00 dByv/m @ RBW (CISPR) 120 kHz
| Att 20 dB @ SWT 200ms  VBW 1 MHz
SGL TDF
@ 1Pk Max

D1[1] 18.66 dB
110 dBpv/m 100.0000 ms
Mi[1] 93.67 dBuV/m

31,8694 ms

100 dB,

90 dBuvfm

80 depv/m

70 dBpv/m:

60 dBuvm

50 dB s '

30 dBpvm

20 deuvymm
CF 313.0 MHz 16167 pts 20.0 ms/

—
T
T ) Ready [T ] 4

(Srecrr | RGRERIE) =

Ref Level 117.00 dByv/m & RBW (CISPR) 120 kHz
| Att 20dB @ SWT S0ms  VBW 1 MHz
SGL TDF
@ 1Pk Max

MI[1] 94.22 dBpY/m)
110 dBpv/m 10.52518 ms
D1[1] -0.20 dB|

3.84140 ms

100 dB,

|
90 gBuvfm-

20 dgepvim

70 gBpv/m:

60 HBuVm

50 HBpV/T

B v/ m

B/

U

I I i + I
20 deuvymm 1
CF 313.0 MHz 16167 pts 5.0 ms/
—
T
Tr ] Ready [T ] i

Page 18 of 20
FCC ID: X7TORADIOEM903

IC: 8860A-RADIOEM903

This document shall not be reproduced except i full or with written approval by CMA Testing

CMA Industrial Development Foundation Limited
Room 1302, Yan Hing Centre, 9-13 Wong Chuk Yeung St., Fo Tan, Shatin, N.T., Hong Kong.
Tel: (852) 2698 8198 Fax: (852) 2695 4177 E-mail: info@cmatcl.com Web Site: hitp://www.cmatcl.com



CMA Testing

and Certification
Laboratories

B ESE DO

TEST REPORT

Report No. :  AV0045957(8) Date : 11 July 2017

A2. Duty Cycle

EET o) &
Ref Level 117.00 dByv/m & RBW (CISPR) 120 kHz
| Att 20dB @ SWT S0ms  VBW 1 MHz
SGL TDF
@ 1Pk Max

Mi[i] 94,18 dBpY/m|
110 dBuv/m 1494185 ms
b1[1] 0.05 dB

538.17 ps
100 B,

|
90 gBuvfm-

20 dgepvim

70 gBpv/m:

60 HBu/m:

50 HBpV/T

B v/ m

B/

i III il I

20 deuvymm
CF 313.0 MHz 16167 pts

5.0 ms/
—
T
T ) Ready WA b 4

EET o) &
Ref Level 117.00 dByv/m & RBW (CISPR) 120 kHz
| Att 20dB @ SWT 10ms  VBW 1 MHz
SGL TDF
@ 1Pk Max

DI[1] 0.10 dB
110 dBpv/m 540.641 ps
Mi[1] 80.61 dBuV/m|

6.430781 ms
100 dB,

90 dByvim . A==t

20 depvim

70 depvim:

80 dByvm

S0 :muvfrﬂ

:ra;!.v; —t [ ‘ s
CF 313.0 MHz 16167 pts

oy 1 T
1.0 ms/

—
T
T ) Ready WA b 4
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A3. Transmission time

(Specrr  \SRERIE) 7

Ref Level 97.00 dBpv/m @ RBW (CISPR) 120 kHz
o Att 20dB @ SWT 105 @ VBW 300 kHz
TDF
@ 1Pk Max
MI[1] 76.92 dBpvY/m)
90 dewgm 705.00 ms
D1[1] -43.89 dB
825.00 ms|

T SR P MW
20 depvym:
10 dBpv/m:
0 depvim
CF 312.98 MHz 4001 pts 1.0 5/

— - —
Bid T Measuring...  WHRMNAAND 0 P

*reex End of Report **+**
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