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1 General Information
1.1 General Description

The equipment under test (EUT) is a remote tempexaensor. It operates at 433.95MHz and the
oscillation of MCU is generated by a crystal. TR¢THs power by 2 x 1.5V AA sizes batteries. The
MCU will measure the temperature and humidity. ilt tkansmit the measured data to receiver
wirelessly.

The brief circuit description is listed as follows:

-uU1 and its associated circuit act as MCU

- X1 and its associated circuit act as oscillator
-LCD1 and its associated circuit act as display
-RT1 and its associated circuit act as thermistor
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1.2 Location of the test site

FCC Registered Test Site Number: 552221
Industry Canada Registered Test Site Number: 4093A

Radiated emissions measurements are investigatethken pursuant to the procedures of ANSI C63.10 —
2013. 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
C63.10 — 2013. A shielded room is located at :

Ground Floor, Yan Hing Centre,
9 — 13 Wong Chuk Yeung Street,
Fo Tan, Shatin,
New Territories,
Hong Kong.
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Equipmen Manufacture Model No Serial No Calibration Lue Dati | CalibrationPerioc
EMI Test Receive R&S ESC 10015: 27 Sep 201 1lYeal
Spectrum Analyz¢ R&S FSVA( 10062t 09 Feb 201 1Yeal
Broadband Antenr Schaffne CBL6112E 271¢ 15 Mar 201 2Year:

Loop Antenn EMCC 650z 0005662 25 Jan 201 2Year:

Horn Antenn: Schwarzbec BBHA 9120C 9120C-531 24 Nov 201 2Year:

Broadband P-Amplifier Schwarzbec BBV 971¢ 971¢-11¢ 24 Nov 201 2Year:

Coaxial Cabl Schaffne RG 213/L N/A 18 May 201 1lYear:

Coaxial Cabl Suhne RG 214/L N/A 18 May 201 1lYear:

Coaxial Calke Suhne Sucoflex_10 N/A 13 Dec 201 1lYear:
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14 Measurement Uncertainty

Date :

30 Jun 2016

The reported uncertainty is based on a standareraiaty multiplied by a coverage factor k=2,

providing a level of confidence of approximatel\?85

Radiated emissions

Frequency Uncertainty (L))
30MHz ~ 200MHz (Horizonta 4.83dB
30MHz ~ 200MHz (Vertica 4.84dB
200MHz ~1000MHz (Horizonte 4.87dB
200MHz ~1000MHz (Vertica 5.94dB
1GHz ~6GHz 4.41dE
6GHz ~18GHz 4.64dE
Conducted emissio
Frequency Uncertainty (&)
150kHz~30MH.: 2.64dB

FCC ID: 2AGNSCL030027
IC: 20921-CL0O30027

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

Page 6 of 30



CMA Testing

and Certification
Laboratories

B EEEE DO

TEST REPORT

Report No. : AU0037755(5) Date : 30 Jun 2016

2 Description of the radiated emission test
2.1 Test Procedure

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

The equipment under test (EUT) was placed on acootuctive turntable with dimensions of 1.5m
x 1m and 0.8m high above the ground for below 1@tdasurement and 1.5m high above the
ground for above 1GHz measurement. 3m from the Bl fdroadband antenna mounting on the
mast received the signal strength. The turntalale netated to maximize the emission level. The
antenna was then moving along the mast from 1no djort until no more higher value was found.
Both horizontal and vertical polarization of theeama were placed and investigated.

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.

For 30MHz to 1GHz, broadband antenna with its eattand horizontal plane is placed 3m from the
EUT and rotated about its vertical and horizonxas éor maximum response at each azimuth about
the EUT. And the reference point of antenna shall In above the ground.

For above 1GHz, horn antenna with its vertical hadzontal plane is placed 3m from the EUT and
rotated about its vertical and horizontal axisrf@aximum response at each azimuth about the EUT.
Preamplifier and High Pass filter was used for mesments. The reference point of antenna shall be
1 m above the ground.

The device was rotated through three orthogondétermine which attitude and configuration
produce the highest emission during measuremeiiRddrated Emission measurement.
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2.2 Test Result
Peak Detector data were measured unless othertaise s

“#” means emissions appear within the restrictettsashall follow the requirement of section
15.205 and RSS-Gen 8.10.

The frequencies from fundamental up to that teatimlonics were investigated, and emissions more
20dB below limit were not reported. Thus, thoséhbigf emissions were presented in next page
(section 2.3).

It was found that the EUT meet the FCC and RSSimeapent.
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2.3 Radiated Emission Measurement Data

Radiated emission
pursuant to

the requirement of FCC Part 15 subpart C and RSS

Environmental condition

Paramete Recorded valt

Ambient temperatu: 25 °C

Relative humidit: 60 %

Measurement: Peak Operation mode: Transmission

RBW: 9kHz (below 30MHz), 120kHz (30MHz-1GHz), 1MKabove 1GHz)
VBW: 30kHz (below 30MHz), 300kHz (30MHz-1GHz), 3MHabove 1GHz)
Testing frequency range: 9kHz to 5GHz

Frequency| Polarity Raetagr';]g Trigi?;cer FlelitS:;L?ngth Limit at 3m| Margin
(MHz) (H/V) (dBuV) (dB/m) (dBuV/m) (dBpv/m) (dB)
433.953 H 59.9 22.0 81.9 100.8 -18.9
867.905 H 25.9 24.6 50.5 80.8 - 30.9
#1301.876 H 58.8 -7.7 51.1 74.0 -22.9
1735.843 H 61.4 -7.8 53.6 80.8 -27.2
2169.761 H 62.4 -6.6 55.8 80.8 - 25.Q
2603.679 Vv 51.3 -4.2 47.1 80.8 - 33.7
3037.661 Vv 57.1 -2.9 54.2 80.8 - 26.64
3471.626 Vv 58.2 -2.9 55.3 80.8 -25.5
#3905.582 Y, 50.1 -1.8 48.3 74.0 -25.7
#4339.395 Y, 42.7 -0.7 42.0 74.0 - 32.(

Remark: Other emissions more than 20dB below thit &ire not reported.
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2.3 Radiated Emission Measurement Data (Con't)
Radiated emission
pursuant to

the requirement of FCC Part 15 subpart C and RSS

Environmental condition

Paramete Recorded valt
Ambient temperatu: 25 °C
Relative humidit: 60 %
Measurement: Average Operation mode: Transmission
Testing frequency range: 9kHz to 5GHz
Frequency| Polarity Peak Field Average Factor Average Limitat 3m| Margin
(MH2) (HIV) Strength at (dB/m) Value at 3m dBUV/m (dB)
3m (dBuV/m) (dBuv/m) | (@BRV/m)
433.953 H 81.9 -6.1 75.8 80.8 -5.0
867.905 H 50.5 -6.1 44.4 60.8 -16.4
#1301.876 H 51.1 -6.1 45.0 54.0 -9.0
1735.843 H 53.6 -6.1 47.5 60.8 -13.3
2169.761 H 55.8 -6.1 49.7 60.8 -11.1
2603.679 Vv 47.1 -6.1 41.0 60.8 -19.8
3037.661 Vv 54.2 -6.1 48.1 60.8 -12.7
3471.626 Vv 55.3 -6.1 49.2 60.8 -11.4
#3905.582 \Y, 48.3 -6.1 42.2 54.0 -11.8
#4339.395 Y, 42.0 -6.1 35.9 54.0 -18.1

Remark: Other emissions more than 20dB below thit &ire not reported.
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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 Graph and Table of Conducted Emission Measurem Data

Not Applicable
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4 Photograph

4.1 Photographs of the Test Setup for Radiated Enggn and Conducted Emission
For electronic filing, the photos are saved witerfame 2AGNSCL030027 TSup.pdf.

4.2 Photographs of the External and Internal Configrations of the EUT

For electronic filing, the photos are saved witarfame 2AGNSCL030027 ExPho.pdf and
2AGNSCL030027 InPho.pdf.
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5 Supplementary document

Date :

30 Jun 2016

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

saved with the following filenames:

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

51 Bandwidth

The plot saved in Appendices A6 and A7 shows thed@mental emission is confined in the specified
band. The bandwidth requirement is 0.25% x 433.9985MHz

52 Duty cycle Calculation
Appendices A8 shows the plots of duty cycle
The pulse train is over 100ms, therefore neethtbthe 100ms period with most ‘ON’ time.
There are 2 different pulses in the pulse train

Time of pulse one: 5.8ms
Time of pulse two: 1.8ms

Number of pulse on in 100ms: 7
Number of pulse two in 100ms: 5

Duty cycle = (7*5.8ms + 5*1.8ms) / 100ms = 0.496
Average factor = 20*log(0.496) = -6.1
5.3 Transmission Time

During of each transmission = 920 ms.
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The during of each transmission is confined wietond, and the required silent period is at least
10 second or 30 times of the during of transmisaimording to section 15.231(e) and RSS-210
Al1.1.5. The plot saved Appendices A9 shows the EBS at least 30-second silent period and thus
met the FCC and RSS requirement.

54 Antenna requirement

Appendices A4 shows the antenna is permanentlgtegthand cannot be changed. Therefore it
fulfils the section 15.203 requirement
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6 Appendices

Al Photos of the set-up of Radiated Emissions 3 epag
A2 Photos of External Configurations 2 pages
A3 Photos of Internal Configurations 4 pages
A4 ID Label/Location 1 page
A5 20dB Bandwidth Plot 1 page
A6 99% Bandwidth Plot 1 page
A7 Average Factor 2 pages
A8 Transmission Time 1 page
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Al. Photos of the set-up of Radiated Emissions

(Front view, 30Hz — 1GHz)

(Back view, 30MHz — 1GH2z)

Tested by: /& Reviewed by: ? &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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Al. Photos of the set-up of Radiated Emissions

(Front view, 9kHz — 30MHz)

(Back view, 9kHz — 30MHz)

Tested by: /&/ Reviewed by: ? &

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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Al. Photos of the set-up of Radiated Emissions

(Front view, above 1GHz)

(Back view, above 1GHz)

Tested by: /& Reviewed by: ? &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A2 Photos of External Configurations

External Configuration 1

External Configuration 2

Tested by: /1%, Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A2 Photos of External Configurations

External Configuration 3

Tested by: /1%/ Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A3 Photos of Internal Configurations

=gl |

YYY RS

TELTELEER R |
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i

Internal Configuration 1

1 A & 4 A A A AR AL AR AN W R RO

Internal Configuration 2

Tested by: /1%, Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A4, ID Label / Location

70mm

~ N T

(—
| I

www.MarathonWatch.com
Re-order No; CLO30027A

To order a replacement
Remote Temgerature Sensor
(Part No. CLO30027A), visit our
website or call 1-800-822-4329

www,MarathonWatch.com
Modéle No. CLO30027A

100mm

Pour commander un capteur de
température 4 distance

de remplacement

(No article CLO30027A), visitez
notre site internet ou appelez le
1-800-822-4329

FCC ID: 2AGNSCLO30027
1C: 20921-CLO30027

ID Label
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Ab5. 20dB Bandwidth Plot

svectum  [yopermmen iG] #]

Ref Level 97.00 depv/m ® RBW 100 kHz
| ALt 0dB & SWT 50 ms & YBW 300 kHz Mode Auto Sweep
TOF
@ 1Pk Max
M1[1] 80.57 dBpV/m|
90 dBpy/m 433.955000 MHz|
nd@ 20,00 dB
80 dBpy/m Bw 258.700000000 kHz
g factor 1677.2
70 dBpv/
T/ \\1_4_2
60 dBuY,
/‘/’
50 dBuv/m j},
40 dBuv/m: T
TS i hssmaan ] el
30 dBpv/m
20 dBpv/
10 dBpv/m
0 deyvfm
CF 433.95 MHz 1001 pts Span 1.0 MHz
Marker
Type | Ref | Tre | stimulus | Response | Function | Function Result |
[ M1 1 433.955 MHz 80.57 dByv/m ndé down | 258.7 kHz
T1 1 433.8261 MHz 60.71 dByv/m __nds 20.00 dB |
T2 1: 434.0849 MHz 60.79 dBuv/m Q factor 1677.2
- T e
M ing... i i
L LI | Measuring...  WRRRRRREN 7
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AB. 99% Bandwidth Plot

svectum  [yopermmen iG] #]
Ref Level 97.00 depv/m @ RBW 100 kHz
Jo Att 0dB & SWT 50 ms & YBW 300 kHz Mode Auto Sweep
TOF
(@ 1Fk Max
M1[1] 80.58 dBypv/m)|
90 dBuv/m 433.955000 MHZ
| Occ Bw 220.779220779 kHz|
80 dBUV/m -
v/ P
<
70 4B, =s
i T
Ny
60 dBpvfm

/ :
50 BV f \;
40 dBpvfm \“

i bk sl

Y it
30 dBpY,
20 dBuv/m
10 dBpvy
0 dBpvim;
CF 433.95 MHz 1001 pts Span 1.0 MHz
- ”
4& | Measuring... WERRE LD g
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AT. Average Factor

svectum  [yopermmen iG] #]

Ref Level 97.00 dBpv/m & RBW 100 kHz
o Att 0 de w SWT 1.55 @ VYBW 300 kz
SGL TDF
® 1Pk Max

Di[1] 0.29 dg|
90 depy, 307.50 ms
Mi[1] 60.51 dBpv /m)

457.50 ms|
B0 dBuv/m: +

70 dBpv/ N [l J

60 dBpv/m I I

50 dBpy, |

40 dBpvfm m i I
bt rsabthaipgovial i ; f f Y bt

20 dBpv/m

10 dBLv/m

0 depvim
CF 433.95 MHz 1001 pts 150.0 ms/
i

o T EEEEE—
S 3 J Ready HHERRENNS O 4

spectum |G ¥

Ref Level 97.00 dBpv/m @ RBW 100 kHz

o Att 0 de = SWT 500 ms & VBW 300 kHz
SGL TDF

® 1Pk Max

D1[1] 0.00 dp)
90 dBpY, 100.000 ms|

Mi[1] 77.01 dBpv /m)
345.600 ms
B0 dBuv/m: b

s e T | T = !

s
70 BV

60 dBpv/m

50 dBpy,

40 dBpv/m
s ottt atugpa P VMOUIN Ty V' ) MWCMY | T il gl il

20 dBpv/m

10 dBLv/m

0 depvim

CF 433.95 MHz 1001 pts 50.0 ms/
i

o T EEEE—
S 3 J Ready HHERRENNS O 4
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AT. Average Factor

svectum  [yopermmen iG] #]

Ref Level 97.00 dBpv/m @ RBW 100 kHz
p ALt 0 de e SWT 100 ms & VBW 300 kHz
SGL TDF
® 1Pk Max
M1[1] 62.33 dBpV/m
90 depy, 37.9000 ms
Di1[1] 0.06 dB
5.8000 ms|
20 dBpvfm
70 dBpv/;
M1 | a4
G M ) Fr— ™ [ i O S 1 |
b0 dBLfih
50 dBuY/:

(O dBpy/m
W’L‘%ﬁ ‘W‘ Iu” Ww W.I.u.v\I ! ki i ML““ i by

20 dBpv/m

10 dBLv/m

0 depvim
CF 433.95 MHz 1001 pts 10.0 ms/
-

N ] Ready  WANANNNNS W g

svectum  [yopermmen iG] ¥

Ref Level 97.00 dBpv/m @ RBW 100 kHz

o Att 0 de e SWT 100 ms & VBW 300 kHz
SGL TDF

® 1Pk Max

D1[1] 0.13 dp)
90 dBpy, 1.8000 ms|
Mi[1] 62.10 dBuV/m)

30.1000 ms
20 dBpvfm

70 BV

B0 dBLih - -

50 dBLyy:

(O dBpy/m

W’Ww# ‘%'llfl‘ I‘ﬂ el WJ.M ! ki i vy’-vhh.n“kl“ i by

20 dBpv/m

10 dBLv/m

0 depvim
CF 433.95 MHz 1001 pts 10.0 ms/

s

N ] Ready  WANANNNNS W g
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A8. Transmission Time

svectum  [yopermenel #]

Ref Level 97.00 dBpv/m & RBW 100 kHz

I Att 0 de & SWT 205 & YBW 300 kHz
SGL TDF

® 1Pk Max

D2[1] 49.87 dp|
10.0000 5
Mi[1] 84.08 dBpV /i
280.0 ms|

90 dBLv/m
¥ D1

£0(dB[v/m

oo s oot rnatgple s b el LSRR PPN NOPDR NROUR Y PUORRON PO IR0 TRy PR P
30 dBpv/m

20 dBpvy

10 dBpv/m

0 dem
CF 433.95 MHz 1001 pts 2.0 s/
Marker
Type | Ref | Tre | stimulus | Response | Function | Function Result |
M1 1 280.0 ms | G64.08 dByvsm
D1 M1 1 920.0 ms 0.01 dB
D2 M1 1 10.0 5 -49.87 di

h -

s (] Ready SHRREENNS W y

svectum  [yppermmeneCl ¥

Ref Level 97.00 dBpv/m & RBW 100 kHz
o Att 0de e SWT 2005 @ YBW 300 kHz
SGL TDF
® 1Pk Max

D1[1] -0.01 dB
o0 dBLy, 179.120 s
Mi[1] 66.97 dBuV/m)

5.080 5

B0 dBuv/m:

Fd B

2.1

61 dBpv/m

SEl ARy

A I
'B:\;u‘. kil Ll J IL\‘ ol A bt ol ings st o s bbb o] o sl

30 dBpY,

20 dBpv/m

10 dBLv/m

0 depvim
CF 433.95 MHz 1001 pts 20.0 5/

s

-
T | Measuring... WERRE LD g
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