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TEST SUMMARY

4.1.1  SECTION15.203ANTENNA REQUIREMENT
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4.1.2  SECTION15.231(C) 20DB BANDWIDTH TESTING
Result:
Passed
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Passed
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1 Test Sites

1.1 Test Facilities

Laboratory: Audix Technology (Shenzhen) Co., Ltd. (2.948 listed)
Address: No.6 Ke Feng Road, Block 52, Shenzhen Science & Industry park Nantou,

Shenzhen, Guangdong, China

The used test equipment is in accordance with CISRR for measurement of radio

interference.

1.2 List of Test and M easurement | nstruments

Tablel: List of Test and Measurement Equipment

No. Equipment Model Serial no./ | Manufacturer |Cal. duedate
Inventory

no.
1 Spectrum Analyzer E4446A US4£;30045 Agilent 2011-05-08
o 8447D 2944A1115 Agilent 2011-05-08

2 Amplifier 9
- 8449B 3008A0249 Agilent 2011-05-08

3 Amplifier 5
4 Signal Generator 83732B VS34490p1 HP 2011-05-08
5 Bilog Antenna CBL6111C 2768 Schaffner| 5011-12-14
6 Dipole antenna UHAP 1101 Schwarzberk2012-06-16
7 Horn Antenna 3115 9607-487Y EMCO | 2011-05-15
8 Horn Antenna 3116 00060089 EMCO | 2011-05-15
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2 General Product I nformation

2.1 Product Function and Intended Use

The EUT (equipment under test) is a room thermoBtatthe further information, refer to tk
user’'s manual.

2.2 Ratingsand System Details

Type :  Room Thermostat
Rated Voltage . DC 4.2V by Li-battery
Maximum Current : <1A

Type of antenna dedicated

Protection Class : |l

Class . B

FCCID : XLXA3900

Channel information

Channel No. Centre Frequency Allowable Frequency
Error
1 433.594MHz +30kHz
2 433.794MHz +30kHz
3 433.994MHz +30kHz
4 434.194MHz +30kHz
5 434.394MHz +30kHz
6 434.594MHz +30kHz

The product is a transceiver that transmit daté blgannels, so the test item of radiated
emission were performed on two frequency pointsttalowest 433.594MHz and the
highest 434.594MHz.

2.3 Independent Operation M odes

The basic operation modes are: “On”, “Off".

2.4 Noise Generating and Noise Suppressing Parts
Refer to the circuit diagram for further informatio

2.5 Submitted Documents
Circuit diagram, PCB layout, BOM, User’s manualniNgplate.

e
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3 Test Set-up and Operation M odes

31

3.2

3.3

3.4

3.5

3.6

Test Specification

FCC Part 15 Subpart C
Section 15.203
Section 15.205
Section 15.207
Section 15.209
Section 15.231

Principle of Configuration Selection

Emission: The equipment under test (EUT) was configuoetheasure its highest possil
radiation level. The test conditions were adaptezbadingly in reference to the instructio
for use.

Refer to the related paragraph of this report.

Physical Configuration for Testing

Refer to the related paragraph of this report.

Test Operation and Test Software

Refer to the related paragraph of this report. dftwsare was used.

Special Accessoriesand Auxiliary Equipment
None.

Counter measures to achieve EM C Compliance
None.

e
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4 Summary of Test Results

Description of Test Result
Section 15.203 Antenna Requirement Compliant
Section 15.205 Restricted Band Compliant
Section 15.209 General Requirement Compliant
Section 15.231 (c) 20dB Bandwidth Testing Compliant
Section 15.231 (a) Radiated Emission Compliant
Section 15.231 (b) Radiated Emission Compliant
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4.1 Test Result

4.1.1 Section 15.203 Antenna Requirement
| Result: | Passed |

According to section 15.203, an intentional radiateall be designed to ensure that no
antenna other than that furnished by the respanpitity shall be used with the device. T
use of a permanently attached antenna or of am@athat uses a unique coupling to the
intentional radiator shall be considered sufficientomply with the provisions of this
section.

This product has a permanent antenna, fulfil tiggirement of this section.
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4.1.2 Section 15.231 (c) 20dB Bandwidth Testing
| Result: |  Passed |

Date of testing
Test procedure
Frequency range
Limits

: 2010-11-30

FCC Part 15 Subpart C:2009

: 30 — 1000MHz
- The bandwidth of the emission shall be no wident®25% of

the center frequency for devices operating abowH20and
below 900MHz. Bandwidth is determined at the p@iddB
down from the modulated carrier.

Kind of test site :  Semi-anechoic chamber

Operation mode : On

Calculation of bandwidth limit

The lowest frequency
433.594MHz * 0.0025 = 1083.985kHz
The bandwidth of EUT is 124.453 kHz

Figure 1: 20dB Bandwidth of the lowest frequency

2 Agilent :

|Freq/thanne|

. Center Freq
Trig Free | 435 600000 Miz

Ch Freq 433.6 MHz
Occupied Bandwidth

StartFreq
433100000 MHz

Stop Freq
434106006 MHz

CF Step
1668.000088 kHz
| Futo Man

Freq Offset
Ny 0.00000008 Hz

' - _ - Signal Track
Occupied Bandwidth Occ BH % Pur On 0

104.7184 kHz % dB

Transmit Freq Error
% dB Bandwuidth

Copyright 2000-2005 Agilent Technologies
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The highest frequency
434.594MHz * 0.0025 = 1086.485kHz
The bandwidth of EUT is 96.941 kHz

Figure 2: 20dB Bandwidth of the highest frequency

- Agilent

Ch Freq 434588 MHz
Occupied Bandwidth

Occupied Bandwidth Occ BH % Pwr
81.7202 kHz % dB

Transmit Freq Error
% dB Bandwidth

Max Hold

Min Hold

View

Blank

More
1of2

Copyright 2000-2005 Agilent Technologies
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4.1.3 Section 15.205, Section 15.209, Section 15.231 (b) Radiated Emission
| Result: | Passed |
Date of testing : 2010-11-30
Test procedure . FCC Part 15 Subpart C:2009
Frequency range : 30MHz — 18" harmonic emission
Limits - According to section 15.209 and section 15.231 (b)
Kind of test site :  Semi-anechoic chamber
Operation mode : On

M easuring configuration and description

The measurement setup was made according to FGQ@3&ubpart C: 2009.

The test equipment listed in 1.1, table 1 of tlepart are as specified in CISPR 16-1
ANSI C63.4-2003.

The EUT was placed on a turntable. The turntabte toan in 360°. A Bi-Log antenna
fixed 10m from centre of the turntable and a hanteana is fixed 3m from centre of {
turntable.

According to section 15.35, unless otherwise spkifon any frequency or frequend
above 1000 MHz, the radiated emission limits arsedaon the use of measuren
instrumentation employing an average detector fanctUnless otherwise specifig
measurements above 1000 MHz shall be performedy @asminimum resolution bandwig

and

is
he

ies
ent
:d,
th

of 1 MHz. When average radiated emission measurenaee specified in this part, including

average emission measurements below 1000 MHz, #igoeis a limit on the peak level

of

the radio frequency emissions. Unless otherwiseispe, e.g., see 88 15.250, 15.252,

15.255, and 15.509-15.519 of this part, the limitp@ak radio frequency emissions is 2(
above the maximum permitted average emission Apyiicable to the equipment under {
This peak limit applies to the total peak emisdmrel radiated by the device, e.g., the t
peak power level. Note that the use of a pulse rd#seation correction factor may
needed to determine the total peak emission I@Vel.instruction manual or application n
for the measurement instrument should be constdidtedietermining pulse desensitizat
factors, as necessary.

During the test, the turntable was rotated fullyfwa measurement antenna oriented for
horizontal and vertical polarisation. The antenrses \&djusted between 1m and 4m in hg
above the ground plane to find the max disturbance.

dB
pst.
ptal
be
pte
on

both
ight
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Calculation of field strength limit:

According to section 15.231he formulas for calculating the maximum permitfeddamentg
field strengths are as follows:

For the band 260-470 MHpV/m at 3 meters = 41.6667(F) - 7083.3333
Where F is the frequency in MHz,

The maximum permitted field strength of any unwdngenission must be 20 dB below
maximum allowable fundamental field strength orthie general limits of section 15.2
whichever limit permits higher field strength.

The frequency range from 30 MHz to the tenth haimaf the highest fundamen
frequency was investigated to measure any radetession.

Pulsed emission averaging factor:
The EUT is a pulsed emission device. Thereforenmbthod of section 15.35 for averagin
pulsed emission may be used. The plot of the pudse and average factor calculations

shown below:

Figure 3: 200ms pulsetrain plot

# Agilent | Marker

#Atten 18 dB B 1Selezct ngker

Normal

Delta

Delta Pair

(Tracking Ref)

Ref ry

Span Pair

Span Center

Off

. . More
W 120 k #UE Hz 0500 ms n b o

Copyright 2000-2005 Agilent Technologies

Average factor calculation:
Average factor = 20 Log (16.67ms / 100ms) = -15IB6

The following diagram and table show the measur¢vane:

the
DO,

al

ga
are
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Figure 4: Spectral diagrams and measurement results, Horizontal polarization, 30MHz-1GHz,
3m, the lowest frequency.

Lewvel (dBu'/imy)

120
1
FCC 15.231 433.92.P
FCC 15.231 433.92-A
%30 224, 418. 612. 806. 1000
Frequency (MHz)
Final measurement result:
Antenna| Cable| Average _— .
Frequency Result Limit Margin
Factor | Loss | Factor Remark
(MH2z) (dB) (dB) (dB) (dBuVv/m) | (dBuV/m) | (dBuV/m)
433.57 17.39 3.13 / 93.64 100.81 7.17 PK
433.57 / / -15.56 78.08 80.81 2.73 AV

Note: PK reading level = PK result, because itdle=sady included the antenna factor and cable

loss.

AV result = PK result + Average factor
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Figure5: Spectral diagrams and measurement results, Horizontal polarization, >1GHz, 3m,
the lowest frequency.

Lewvel {dBuvim)
100

I

FCC 1 H?I 433.92-P

I

FCC 1 HS'I 433.92-A

50
W
0 1000 1800. 2600, 3400, 4200, 5000
Frequency (MHz)
Final measurement result:
Antenna| Cable| Average _— .
Frequency Result Limit Margin
Factor | Loss | Factor Remark
(MH2z) (dB) (dB) (dB) (dBuVv/m) | (dBuV/m) | (dBuV/m)
2684.00 30.42 7.96 / 40.98 80.81 39.83 PK
2684.00 / / -15.56 25.42 60.81 35.39 AV
3228.00 32.58 8.81 / 43.04 80.81 37.77 PK
3228.00 / / -15.56 27.48 60.81 33.33 AV

Note: PK reading level = PK result, because itdle=sady included the antenna factor and cable

loss.

AV result = PK result + Average factor
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Figure 6: Spectral diagrams and measurement results, Vertical polarization, 30MHz-1GHz,
3m, the lowest frequency.

Lewvel (dBu\Wim)
120

FCC 15,2311 433.92-P

FCC 15,2311 433.92-A

9 e A O A

60

30 224. 418. 612. 806. 1000
Frequency (MHz)
Final measurement result:
Antenna| Cable| Average _ .
Frequency Result Limit Margin
(MHz) F(Z‘g;’r t;’;)s F(Z‘g;’r (dBuV/m) | (dBuV/m) | (dBuv/m) | Remark
433.57 17.39| 3.13 / 92.71 100.81 8.10 PK
433.57 / / -15.56 77.15 80.81 3.66 AV

Note: PK reading level = PK result, because itdlesady included the antenna factor and cable

loss.

AV result = PK result + Average factor
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Figure 7: Spectral diagrams and measurement results, Vertical polarization, >1GHz, 3m, the
lowest frequency.

Level {dBuvim)
100

L

sl

FCC 1 Hﬁ'l 433.92-P

Il

1]

FCC 1 Hﬁ'l 433.92-A

50
3
1 2

WWMW%W
M

1000 1800.

2600. 3400. 4200. 5000
Frequency {(MHz)
Final measurement result:
Antenna| Cable| Average - .
Frequency Result Limit Margin
(MHz) F(f‘jg)or (L(;’;)S F(f‘j‘g;’r (dBuV/m) | (dBuv/m) | (dBuv/m) | Remark
2560.00 29.83| 7.73 / 40.26 80.81 40.55 PK
2560.00 / / -15.56 23.70 60.81 36.11 AV
3108.00 32.27| 8.67 / 38.35 80.81 42.46 PK
3108.00 / / -15.56 22.79 60.81 38.02 AV
3560.00 34.40| 9.2 / 37.48 80.81 43.33 PK
3560.00 / / -15.56 21.92 60.81 38.89 AV

Note: PK reading level = PK result, because itdle=sady included the antenna factor and cable

loss.
AV result = PK result + Average factor
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Figure 8: Spectral diagrams and measurement results, Horizontal polarization, 30MHz-1GHz,
3m, the highest frequency.

Lewvel {dBuvim)
120

FCC 15.231 433.92-P

FCC 15.231 433.92-A

PRI e ——

60

W

0

30 224. 418. 612. 806. 1000
Frequency (MHz)
Final measurement result:
Antenna| Cable| Average _ .
Frequency Result Limit Margin
(MHz) F(Z‘g;’r t;’;)s F(Z‘g;’r (dBuV/m) | (dBuV/m) | (dBuv/m) | Remark
434.55 17.36 3.13 / 91.41 100.84 9.43 PK
434.55 / / -15.56 75.56 80.84 5.28 AV

Note: PK reading level = PK result, because itdlesady included the antenna factor and cable

loss.

AV result = PK result + Average factor
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Figure 9: Spectral diagrams and measurement results, Horizontal polarization, >1GHz, 3m,
the highest frequency.

Lewvel {dBu\Vim)
100

L]

FCC 1 QS'I 433.92-P

Inm

FCC 1 QS'I 433.92-A

50

0 1000 1800. 2600, 3400. 4200, 5000
Frequency (MHz)
Final measurement result:
Antenna| Cable| Average _— .
Frequency Result Limit Margin
Factor | Loss | Factor Remark
(MH2z) (dB) (dB) (dB) (dBuVv/m) | (dBuV/m) | (dBuV/m)
2144.00 29.28 6.93 / 38.14 80.84 42.70 PK
2144.00 / / -15.56 22.58 60.84 38.26 A\
2432.00 29.46 7.46 / 39.20 80.84 41.64 PK
2432.00 / / -15.56 23.64 60.84 37.2( A\

Note: PK reading level = PK result, because itdle=ady included the antenna factor and cable

loss.

AV result = PK result + Average factor
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Figure 10: Spectral diagrams and measurement results, Vertical polarization, 30MHz-1GHz,

3m, the highest frequency.

Lewvel (dBuVim)
120
—1‘ FCC 15.231 433.92.P
‘ FCC 15.2311 433.92-A
) W
030 224, 418. 612 806. 1000
Frequency (MHz)
Final measurement result:
Antenna| Cable| Average _ .
Frequency Result Limit Margin
(MHz) F(Z‘g;’r t;’;)s F(Z‘g;’r (dBuV/m) | (dBuV/m) | (dBuv/m) | Remark
434.55 6.00 2.52 / 82.66 100.84 18.15 PK
434.55 / / -15.56 69.08 80.84 11.73 AV

Note: PK reading level = PK result, because itdlesady included the antenna factor and cable

loss.

AV result = PK result + Average factor
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Figure 11: Spectral diagrams and measurement results, Vertical polarization, >1GHz, 3m, the
highest frequency.

Lewvel {dBuWim)
0o

I

ail

FCC 1 HS'I 433.92-p

I

1]

FCC 1 HS'I 433.92-A

H
50
2 EWWMWM*
1W )
byt

1000 1800. 2600. 3400. 4200. 5000
Frequency (MHz)
Final measurement result:
Antenna| Cable| Average _— .
Frequency Result Limit Margin
(MHz2) F(?jg;’r (Lé’s)s F(?jg;’r (dBuv/m) | (dBuv/m) | (dBuv/m) | REMark
1320.00 26.06| 5.38 / 34.64 74.00 39.36 PK
1320.00 / / -15.56 19.08 54.00 41.92 AV
2584.00 29.92| 7.77 / 40.62 80.84 40.22 PK
2584.00 / / -15.56 25.06 60.84 35.78 AV
3052.00 32.13| 8.61 / 42.58 80.84 38.26 PK
3052.00 / / -15.56 27.02 60.84 33.82 AV

Note: PK reading level = PK result, because itdle=ady included the antenna factor and cable
loss.

AV result = PK result + Average factor
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4.1.4 Section 15.231 (a) Limiting operations and duration of transmission

A transmitter activated automatically cease trassmn within 5 seconds after activation.

Figure 12: Duration of transmission

Atten 18 dB

Clear Hrite

Max Hold

Min Hold

View

1
P TSP ST ESITIIE Y1 ORI IT SWPIPARN P POOU. - T | VD 9 PUPRIP I8 Sy S0 TPV RO Y Blank

, - More
5 E VEH 108 kHz Sweep 5 ) bofe

File Operation Status. A:\SCREN908.GIF file saved

According to the figure 12, the EUT can automaljceéase transmission within 5 second
after activation, therefore the EUT meet the rezgaent of section 15.231(a).
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5 Photographsof the Test Set-Up

Photograph 1. Set-up for measurement of radiated emission, <IGHz

Photograph 2: Set-up for measur ement of radiated emission, >1GHz
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