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2 General Information
2.1 General Description

The Atomic Wall Clock outdoor sensor responsibteddtect outdoor temperature from 2@ @o

60°C, and humidity from 20% RH to 95%RH. After the peojnstallation, it detects environment
temperature/humidity, and sending data to Wall Elagit. The sensor unit supports 3 channels
(CH1, CH2 and CHB) in user manual setting. The doatlon of transmission duty cycle is 50s for
channe |, 53s for channel 2 and 56s for channgll 3 channels are operated in 433.920MHz only.

The brief circuit description is listed as follows:

- X1, Q2 and its associated circuit act as osoitlédr 433.92MHz .
-Q1 and its associated circuit act as RF amplifier

- X100 and its associated circuit act as crystaMCU IC100.
-RT and its associated circuit act as sensor.

- 1C100 and its associated circuit act as MCU arand encoder.

2.2 Reated Submittal Grants

This is a single application for certification otransmitter. The receiver for this transmitteursler
SDoC procedure of clause 15.101.

Page 3 of 17
FCC ID: PSFSPC1107

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. : AW0016632(7) Date : 03 Apr 2018

2.3 Location of thetest site

Radiated emissions measurements are investigatethken pursuant to the procedures of ANSI C63.4 —
2014 and ANSI C63.10 — 2013. A Semi-Anechoic Chariilesting Site is set up for investigation 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 and ANSI C63.10 — 2013. A shieldexhrds located at :

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

FCC Accredited Lab Designation Number: HKO004
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2.4 List of measuring equipment
Measurement equipment:
Calibration Calibration
Equipmen Manufacture Model No Serial No Due Dati Perioc
EMI Test Receive Rohde & Schwal ESC 10015: 07 Dec 201¢ lYeal
Spectrum Analyz¢ Rohde & Schwal FS&V40 10119( 05 Dec 201¢ 1lYeal
Biconica Antenn: Rohde & Schwal HK116 837414/00 18 Aug 2018 2Year:
Log Periodic Antenr Tesel UPAG10¢ 4366¢ 27 Jul 201 2Year:
Horn Antenn Schwarzbec BBHA 9120C 9120C-531 21 Dec 209 2Year:
Broadband PrAmplifier Schwarzbec BBV 971¢ 971¢&-11¢ 21 Dec 209 2Year:
Coaxial Cable Schaffner RG 213/U N/A 18 May 2018 1Yea
Coaxial Cable Suhner RG 214/U N/A 18 May 2018 1Yea
Art. No
Coaxial Cabl Suhne 8422542, N/A 21 Dec 208 Lyear
Supporting equipment: Nil
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2,5 Measurement Uncertainty

Date :

03 Apr 2018

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

providing a level of confidence of approximatel\?®5

Radiated emissions

Frequency Uncertainty (4J)
30MHz ~ 200MHz (Horizonta 4.59dB
30MHz ~ 200Mtz (Vertical, 4.49dB
200MHz ~1000MHz (Horizonte 4.94dB
200MHz ~1000MHz (Vertica 4.97dB
1CHz ~6CHz 4.52dB
6GHz ~18GHz 4.58dB
Line-conducted emissio
Frequency Uncertainty (1)
150kHz~30MH. 2.8CdB
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3 Description of the emission test
3.1 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 0.4m and 0.8m high above the ground for below 2@t¢asurement and 1.5m high above the
ground for above 1GHz measurement. 3m from the ElLrpadband antenna mounting on the mast
received the signal strength. The turntable wested to maximize the emission level. The antenna
was then moving along the mast from 1m up to 4riil natmore higher value was found. Both
horizontal and vertical polarization of the antem@ae placed and investigated.

For 30MHz to 200MHz, biconical antenna with itstieal and horizontal plane is placed 3m from
the EUT and rotated about its vertical and horiabakis for maximum response at each azimuth
about the EUT. And the reference point of antervadl §e 1 m above the ground. Same procedure
for frequency 200MHz to 1000MHz but Log-periodidema is used for final measurements.

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.

The device was rotated through three orthogonak awe determine which attitude and
configuration produce the highest emission durimgsarement.

The Frequencies from fundamental up to the tentimtwaics were investigated, and emissions more
20dB below limit were not reported.

Peak Detector data was measured unless otheraisd.st

An engineer sample with continuous transmissionwsasl for measurements.

Test Result:

It was found that the EUT meet the FCC requirement.
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3.2 Radiated Emission M easurement Data
M easurement Data
Radiated emission
pursuant to
therequirement of FCC Part 15, section 15.231(b) and (e)
Mode: Continuous transmission
Environmental conditions
Ambient temperature : 25.0
Relative humidity 1 60.0%
. Antenna Peak Field -
Frequency Antenna Reading Factor and | Strength at Peak Limit Margin
Polarity | at 3m at3m Detector
(MH2z) HN) | (dBuv) Cable Loss 3m (dBpv/m) (dB)
H (dB/m) (dBuV/m) W
433.812 H 57.8 20.9 78.7 92.9 -14.p PK
433.816 \Y 59.2 20.9 80.1 92.9 -12.8 PK
867.658 H 24.0 26.9 50.9 74.0 -23.1 PK
867.642 V 21.9 26.9 48.8 74.0 -25.2 PK
*1301.528 H 53.4 -7.8 45.6 74.0 -28.4 PK
*1301.456 V 53.3 -7.8 45.5 74.0 -28.5 PK
2169.176 H 55.9 -6.7 49.2 74.0 -24.8 PK
2169.120 V 53.4 -6.7 46.7 74.0 -27.8 PK
Remark:

1) * means emissions appearing within the restrictttlb shall follow the requirement of section 15.205
2) Peak Field Strength at 3m = Reading at 3m + Antéfawaor and Cable Loss
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M easurement Data

Radiated emission
pursuant to

therequirement of FCC Part 15 section 15.231(b) and (e)

Mode: Continuous transmission

Environmental conditions
Ambient temperature : 25.0

Relative humidity : 60.0%
Frequency Anten_na Peak Field | Average | Average Field| Average Limit Margin
(MH2) Polarity | Strength at| Factor | Strength at 3n at3m (dB)
(HV) | 3m(dBav) | (dB) (dBuv/m) | (dBuV/m)
433.812 H 78.7 -14.9 63.8 72.9 9.1
433.816 Y 80.1 -14.9 65.2 72.9 -7.7
867.658 H 50.9 -14.9 36.0 54.0 -18.0
867.642 Y 48.8 -14.9 33.9 54.0 -20.1
*1301.528| H 45.6 -14.9 30.7 54.0 -23.3
*1301.456| V 455 -14.9 30.6 54.0 -23.4
2169.176 H 49.2 -14.9 34.3 54.0 -19.7
2169.120 Vv 46.7 -14.9 31.8 54.0 -22.2
Remark:

1) * means emissions appearing within the restrictautlb shall follow the requirement of section 15.205
2) Average Field Strength at 3m = Peak Field Streag8m + Average factor
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3.3 Average Factor
The average factor is simply the on-time dividedHsy period:
Each pulse width = 0.5ms

Number of pulse for worst case duty cycle = 36¢xils

Note: Where the pulse train exceeds 0.1 seconelsnéasured field strength shall be determined
from the average absolute voltage during a 0.1lrgkicdgerval.

Duty Cycle = (0.5 x 36/ 100) = 0.18

Therefore, the average factor is found by 2Q,06dL8 = -14.8 dB

The Appendix A5 shows the plot of duty cycle.

3.4 Transmission time

Transmission time =900ms Requirement: belovd&B0
Silent time =49.6s Requirement: longer thanak@s27s (0.9s x 30)

The transmission time was complied with 15.231éguirements.

Page 10 of 17
FCC ID: PSFSPC1107

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

W 7 = A E D

TEST REPORT

Report No. : AW0016632(7) Date : 03 Apr 2018

3.5 Bandwidth

Below plot shows the bandwidth of the emissionldi®ino wider than 0.25% of the center
frequency for devices operating above 70 MHz arldvb800 MHz. Measurement is
determined at the points 20 dB down from the maddlaarrier.

Center Frequency : 433.867MHz
Limit 0.25% of center frequency : 1.085MHz
® RBW 300 Hz Delta 2 [T1 ]
VBW 1 kHz -20.01 dB
Ref 100 dBuvV/m Att 20 dB SWT 225 ms 2.800000000 kHz
100 Marker| 1 [T1

77.83| dBpvV/m
| oo i 688000 ME
Delta I [T1 ]
frzn 50 . —20L05 dB

/\ I ZSUUUUpUT KHEZ
|70

Center 433.8376 MHz 2 kHz/ Span 20 kHz

Measurement result (2.8 + 4.28) kHz = 6.48kHz
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4 Description of the Line-conducted Test

41 Test Procedure

Conducted emissions measurements are investigatealso taken pursuant to the procedures of
ANSI C63.4 — 2014 and ANSI C63.10 — 2013. The EWB wetup as described in the procedures,
and both lines were measured.

42 Test Reault

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

4.3 Graph and Table of Conducted Emission M easurement Data

Not Applicable
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5 Photograph
5.1 Photographsof the Test Setup for Radiated Emission and Conducted Emission

For electronic filing, the photos are saved witarfameP5FSPC110Test Setup Photo.pdf.

5.2 Photographs of the External and I nternal Configurations of the EUT

For electronic filing, the photos are saved witarfameP5FSPC110External Photo.pdf
P5FSPC110Thternal Photo.pdf.

5.3 Antennarequirement

The Appendices A3 shows an integrated coil ant&parmanently attached inside of EUT and
cannot be changed. Therefore it fulfils the seclibr203 requirement.
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6 Appendices

Al Duty cycle 2 pages

A2 Transmission time 1 page
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Al Duty cycle

® RBW 120 kHz Delta 1 [T1 ]
VBW 300 kEz -2.73 dB
Ref -10 dBm Att 0 @B SWT 60 s 49.557500 s
-10 Marker| 1 [T1 l
-310 65 dBm
1 PK
mazn |
£
-1
-7
T " SNV FYCT TSR OV TV VRO P Ml e
-
-110
Center 433.9 MHz 6 s/
® RBW 120 kHz Delta 1 [Tl ]
VBW 300 kHz 0.08 dB
Ref -10 dBm Att 10 dB SWT 50 ms 500.000000 s
“1o Marker| 1 [T1
—29l83 dBm
L. :
1 PK
MAXH v

o b oSS L W R G

o

F-10

-110

Duty Cycle 2
7 . - i\)
Tested by: /& Reviewed by: /{
[&
Mr. Leung Shu Kan, Ken Mr. WONG Lap-pong, Andrew
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Duty cycle

® RBW 120 kHz Delta 1 [T1 ]
VEBW 300 kHz 54.32 dB

Ref -10 dBm Att 10 dB SWT 200 ms -100.000

-10 Marke [T1

1 e
MAXH

1

-110

Center 433.56 MHz 20 ms/

Duty Cycle 3

7
Tested by: /& Reviewed by: Q /{
[&

Mr. Leung Shu Kan, Ken Mr. WONG Lap-pong, Andrew
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A2 Transmission time

® RBW 120 kHz Delta 1 [T1 ]
VBW 300 kHz 2.73 dB
Ref -10 dBm Att 0 dB SWT 60 s 49.557500 s
-10 Marker| 1 [T1 l
31159 dBm
20 e
1 PK
MAXH
20
40
50
60
70
athan ol AR L bt s o A A A A AUA Y
90
100
-110
Center 433.9 MHz 6 s/
® RBW 120 kHz Delta 1 [T1 ]
VBW 300 kHz -0.25 dB
Ref -10 dBm Att 0 dB SWT 1.5 s 900.000000 ms
-10 Marker[ 1 [T1
34(29 dBm
20 coobac
1 PK
uAxE
30
40
|- 50
|60 1)
70 1
L_so H
PAAIAULARAN AR
F-90
-100:
110
Center 433.9 MHz 150 ms/

7
Tested by: /&
[

Mr. Leung Shu Kan, Ken
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Reviewed by: % /{

Mr. WONG Lap-pong, Andrew
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