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1. CERTIFICATION INFORMATION

Applicant: DONGGUAN SMART HERO ELECTRONIC PRODUCTS CO
LTD
118 LI XIANG ROAD WEST, SHUI PING VILLAGE, DALANG,
DONGGUAN, GUANGDONG, CHINA

Manufacturer: DONGGUAN SMART HERO ELECTRONIC PRODUCTS CO
LTD
118 LI XIANG ROAD WEST, SHUI PING VILLAGE, DALANG,
DONGGUAN, GUANGDONG, CHINA

FCC ID: 2AEOF-WLDB2331TX

Product: WIRELESS DOOR CHIME PUSH BUTTON
Model/Type reference: WPB1, 2328-TX, 2329-TX, 2330-TX, 2331-TX, 2332-TX
Trade Name: N/A

Serial Number: N/A

Report Number: EED32H000928

Sample Received Date:  Jul. 28, 2015

Sample tested Date: Jul. 28, 2015 to Aug. 07, 2015

The above equipment was tested by Centre Testing International (Shenzhen) Corporation
for compliance with the requirements set forth in the FCC Rules and Regulations Part 15,
Subpart C and the measurement procedure according to ANSI C63.4:2014 and ANSI
C63.10:2013.

2. TEST SUMMARY

No. Test Item Rule Result
1 Operation characteristics FCC Partl15.231(a) & A1.1.1 PASS
2 Radiated Emission FCC Part15.231(b) & Al1.1 PASS
3 20dB bandwidth & 99% bandwidth | FCC Part15.231 & A1.1.3 PASS
4 | AC Conducted Emission FCC PART15.207 & RSS-Gen 7.2.4 N/A
5 Antenna requirements FCC PART15.203 & RSS-Gen 7.1.2 S
(See Note 1)

Note:

1. According to Section 15.203, 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 EUT has a
built in the PCB; this is permanently attached antenna and meets the requirements of this section.

2. New battery is used during all the test.
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3. MEASUREMENT UNCERTAINTY

Where relevant, the following test uncertainty levels have been estimated for tests
performed on the product as specified in CISPR 16-4-2. This uncertainty represents an
expanded uncertainty expressed at approximately the 95% confidence level using a
coverage factor of k=2.

Test item Value (dB)
Conducted Emission Test 3.2dB
Radiated Emissions / Bandedge Emission 45dB

4. PRODUCT INFORMATION

Items

Description

Rating

DC 12v

Type of Modulation

ASK

Antenna Type Integral antenna
Frequency 315 MHz
Gain 0dBi

All models are same except model name and brand name. Model 2331-TX was selected for test.
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5. TEST EQUIPMENT LIST
. Serial Cal. date Cal. Due date
Equipment Manufacturer Mode No. Number
umbe (mm-dd-yyyy) | (mm-dd-yyyy)
Wl Chamber & TDK SAC-3 06-02-2015 06-01-2016
Accessory Equipment
TR'L%itEL‘:]Zdba”d SCHWARZBECK VULB9163 9163-617 07-14-2015 07-13-2016
LB Agilent 84498 3008A02425 02-05-2015 02-04-2016
Preamplifier
Horn Antenna ETS-LINDGREN 3117 00057410 07-08-2015 07-07-2016
Loop Antenna ETS 6502 00071730 07-23-2015 07-22-2016
Spectrum Analyzer R&S FSP40 100416 07-09-2015 07-08-2016
Receiver R&S ESCI 100435 07-09-2015 07-08-2016
Multi device Controller maturo NCD/070/10711112 - 01-13-2015 01-12-2016
LISN schwarzbeck NNBM8125 81251547 07-09-2015 07-08-2016
LISN schwarzbeck NNBM8125 81251546 07-09-2015 07-08-2016
Signal Generator Agilent E4438C MY45095744 04-19-2015 04-18-2016
Signal Generator Keysight E8257D MY53401106 04-14-2015 04-13-2016
Temperatjirgf TAYLOR 1451 5190 07-10-2015 07-09-2016
Humidity Indicator
Comm“rggf‘“o” test Agilent E5515C GB47050533 01-13-2015 01-12-2016
Cable line Fulai(7M) SF106 5219/6A 01-13-2015 01-12-2016
Cable line Fulai(6M) SF106 5220/6A 01-13-2015 01-12-2016
Cable line Fulai(3M) SF106 5216/6A 01-13-2015 01-12-2016
Cable line Fulai(3M) SF106 5217/6A 01-13-2015 01-12-2016
Communication test R&S CMWS500 152394 04-19-2015 04-18-2016
High-pass . . FL3CX03WG18NM1
filter(3-18GHz) Sinoscite 20398002 01-13-2015 01-12-2016
High-pass MICRO-TRONIC
filter(5-18GH2) S SPA-F-63029-4 01-13-2015 01-12-2016
o . FL5CX01CAQ09CL12-
band rejection filter Sinoscite 0395-001 - 01-13-2015 01-12-2016
o Ca”. FL5CX01CA08CL12-
band rejection filter Sinoscite 0393-001 01-13-2015 01-12-2016
o o FL5CX02CAQ4CL12-
band rejection filter Sinoscite 0396-002 01-13-2015 01-12-2016
L . FL5CX02CA03CL12-
band rejection filter Sinoscite 0394-001 --- 01-13-2015 01-12-2016
6. SUPPORT EQUIPMENT LIST
Device Type Brand Model Data Cable Remark
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7. Operation characteristics

71.LIMITS

FCC PART15.231 a(1):
A manually operated transmitter shall employ a switch that will automatically deactivate the
transmitter within not more than 5 seconds of being released.

7.2.BLOCK DIAGRAM OF TEST SETUP

'l ]

Spectrum Analayzer EUT
7.3.TEST PROCEDURE
1. The transmitter output (antenna port) was connected to the spectrum analyzer.
2. Set the center frequency is 315MHz and set the Span is OHz.
3. Set spectrum analyzer's RBW and VBW to applicable value with Peak.
4. Read the transmission time and silent time from the spectrum analyzer directly.

7.4.TEST RESULT
The test data of worst case are below:

Frequency Test Limit Result

Channel (MHz) (s) (s) (Pass / Fail)

1 315 0.59 5 Pass
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RBW 100 kHz Delta 2 [T1 ]
“VBW 300 kHz -0.65 dB
Ref 0 dBm “Att 10 dB SWT 5 s 590.000000 ms
) Marker| 1 [T1
-34/ 66 dBm
680 _000D00 m:
-30
40
I-50
30B
60|
RehLltia, et N A A A A et i i A AP s AL
I-80
-90
-100
Center 315 MHz 500 ms/

Date: 7.AUG.2015 10:12:45

Hotline: 400-6788-333  www.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: complaint@cti-cert.com
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8. 20dB/ 99% Bandwidth Measurement

8.1.LIMITS

The bandwidth of the emission shall be no wider than 0.25% of the center frequency for
devices operating above 70 MHz and below 900 MHz. For devices operating above 900
MHz, the emission shall be no wider than 0.5% of the center frequency. Bandwidth is
determined at the points 20 dB down from the modulated carrier.

As the center frequency for the device operating is 315MHz, thus, the 20dB bandwidth
limit is 787.5kHz.

8.2.BLOCK DIAGRAM OF TEST SETUP

nle ]

Spectrum Analayzer EUT
8.3.TEST PROCEDURE

1. The transmitter output (antenna port) was connected to the spectrum analyzer.
2. Set spectrum analyzer's RBW and VBW to applicable value with Peak in Max Hold.
3. A PEAK output reading and 20B/99% BW function in spectrum analyzer were taken.

8.4.TEST RESULT
The test data of worst case are below:

0 . .
Channel Frequency 20dB BW 99% BW Limit Result

1 315 456 728 787.5 Pass

(MHz) (kHz) (kHz) (kHz) (Pass / Fail)
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Please see the following plots:
20dB BW:

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -26.55 dBm
Ref O dBm *Att 10 dB *SWT 100 ms 314.928000000 MHz

[ ndB [TL] 20[00 dB
BW 456000000000 kHz
Temp 1| [T1 ndB}
-46|82 dBm

314/.696000000 MHZz
femp—2 T mdBY

1 -46[46 dBm
/!\ 315[.152000000 MHz

--30

L-40

M \W\’N’“\, o8
| 60—y S

=70

-100
Center 315 MHz 200 kHz/ Span 2 MHz

Date: 7.AUG.2015 10:14:29

99% BW:

*RBW 100 kHz Marker 1 [T1 ]

*VBW 300 kHz -29.31 dBm
Ref O dBm “Att 10 dB “SWT 100 ms 314.928000000 MHz
o 0BW728[.000000p00 KkHz
Temp 1| [T1 0OBW]
_53/08 dam

314|.576000p00 MHz
Temp 2| [T1 OB\]
=541 34 dBm
315[.304000p00 MHz

l-40

L-70

--80

--90

-100

Center 315 MHz 200 kHz/ Span 2 MHz

Date: 7.AUG.2015 10:15:12

Hotline: 400-6788-333  www.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: complaint@cti-cert.com
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9. RADIATED EMISSION MEASUREMENT
9.1.LIMITS

FCC part 15.231(b):

Field Strength of
Unwanted Emissions
microvolts/m at 3 metres

Fundamental Frequency Field Strength of Fundamental
(MHz) microvolts/m at 3 metres

260-470 3750 to 12500* 375 to 1250*

* Linear interpolation with frequency F in MHz

The limits on the field strength of the spurious emissions in the above table are based on
the fundamental frequency of the intentional radiator. Spurious emissions shall be
attenuated to the average (or, alternatively, CISPR quasi-peak) limits shown in this table or
to the general limits shown in 8 15.209, whichever limit permits a higher field strength.

9.2.BLOCK DIAGRAM OF TEST SETUP

For radiated emissions from 9kHz to 30MHz
R Antenna

EUT

e Im —_—

Metal Full Soldered Ground Plane

Spectrum Analyzer

I Receiver o
For radiated emissions from 30 - 1000MHz
RX Antenna

Ant. feed | T

point 1
————— el i 1~4m

I |
T i 3m l*i
I

Metal Full Soldered Ground Plane

Spectrum Analyzer

! Receiver o
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For radiated emissions from 1GHz to 25GHz

Support
Equipment
EUT Antenna
“““ | | [
Att. Feetlti_-.‘j-ll—[ ey
Point = f
1.5m i Im B

' ! 1~4m
1
1

Spectrum Analyzer

. - "
! Receiver ke

9.3.TEST PROCEDURE

Below 30MHz

a. The Product is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter
away from the antenna (loop antenna). The maximum values of the field strength are
recorded by adjusting the polarizations of the test antenna and rotating the turntable.

b. For each suspected emission, the Product was arranged to its worst case and then turn
table was turned from 0 degrees to 360 degrees to find the maximum reading.

c. The test frequency analyzer system was set to Peak Detect (300Hz RBW in 9kHz to
150kHz and 10kHz RBW in 150kHz to 30MHz) Function and Specified Bandwidth with
Maximum Hold Mode.

30MHz ~ 1GHz:
a. The Product was placed on the non-conductive turntable 0.8m above the ground at a
chamber.

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 100 kHz
RBW. Record the maximum field strength of all the pre-scan process in the full band when
the antenna is varied between 1~4 m in both horizontal and vertical, and the turntable is
rotated from O to 360 degrees.

c. For each frequency whose maximum record was higher or close to limit, measure its QP
value (120 kHz RBW): vary the antenna’s height and rotate the turntable from 0 to 360
degrees to find the height and degree where Product radiated the maximum emission,
then set the test frequency analyzer/receiver to QP Detector and specified bandwidth with
Maximum Hold Mode, and record the maximum value.

Above 1GHz:
a. The EUT was placed on the non-conductive turntable 1.5m above the ground at a
chamber.

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 1IMHz RBW.
Record the maximum field strength of all the pre-scan process in the full band when the
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antenna is varied in both horizontal and vertical, and the turntable is rotated from O to 360

degrees.

9.4.TEST RESULT

All the modes of operation (X, Y, Z) were investigated and the worst-case emissions are

reported.
Below 30MHz:

No emissions were found higher than the background below 30MHz and background is lower

than the limit, so it deems to compliance with the limit without recorded.

H:
30MHz ~ 1GHz:
Level [dBpV/m]
80 _____________________________________________________________________________
i L B : B i i e e
1 | 1 | | | | | | 1 1 1 1 1 1 |
L e i e 0 At it itk Sl Sty Bt ety
1 | 1 | | | | | | 1 1 1 1 1 1 |
B0 -~~~ L T e oo R e S e s
t 1 t 1 1 1 1 1 1 t t IX t t t |
50— - L > U I S SO L
1 | 1 | | | | | | 1 1 1 1 1 1 |
1 | 1 | | | | | | 1 1 1 1 I I |
40 —————— b e el I e e e T——"—"——-—-- 1—"————‘t————T———T"—‘I——T——I—l‘I
1 | 1 | | | | | | 1 1 1 1 1 1 |
1 | 1 | | | | | | 1 1 1 1 1 1 |
EF-—-—--- B e T e R L i s e I, o ———— i T e e e e St |
1 | 1 | | | | | | 1 ! k I 1 1 |
1 | 1 | | | | | | [} I 1 1 1 1 |
20 —————— B e T T T e R LTy B e NP S B S B . ey Spe|
1 | 1 | | i | I | 1 1 1 1 1 1 |
1 | 1 | | | | | | 1 1 1 1 1 1 |
ID 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
30M 40M  50M  60M 7OM 100M 200M 300M 400M  500M 600M 800M 1G
Frequency [Hz]
®x xMES CTI150730 _red
Above 1GHz
Level [dBpV/im]
e A . [ S
I | I I |
mF-—-————— . = e He e e e e e e T dm———— 4
| | | | |
1) S L S —— e L ]
80| -----—-- B T e o ¥z
1 i i I |
AD o M s e S i i R S s - - A bemmmmmm e - - JI
1 | 1 1 |
»rF---—-———-——-——--—-—- 4 — = He = e —— = — = 4-———— - 4
1 | 1 1 |
20 -----mmmmmmmm - qmm e mm oo Ao Fmm e mmm oo oo qm - 1
1 | 1 1 |
L Lt EEEEETEEEEEEE Er R RRECEEEEEEEES et EEEEEEY
1 | 1 1 |
0 1 1 1 1 ]
1G 1.5G 2G 256G 3G 3.2G
Frequency [Hz]
®x xMES CTI150730102_red
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30MHz ~ 1GHz:

V:

Bl

3.2G

3G

256G

Frequency [Hz]
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o

c

1G

x®x x x MES

=] - T-—-——-—-—7T- -~ ~-T1T - ——-—-1r -7
I——T == =T = — —1— — | | | | |
1 1 1 1 fet 1 | 1 m | | o T |
IS T Y ) N PRI I I | | | | |
| 1 | | 1 | { 1 | | | | |
I | I I | I 1 | = | | | | |
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| 1 | | 1 | J 1 @ -ttt -=-—-r -
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Test data:
Frequency | Polarization Emi:iion 2g:¥e((::¥i(<:)lre| Emizflion (dIB-:Jr'\}IItm) Result
(MHZ) (HIV) (dBuV/m) F(adcéc;r (dBuVim) oK AV (PIF)
315.0% H 75.7 -14.33 61.37 95.62 | 75.62 P
315.0* \% 81.5 -14.33 67.17 95.62 | 75.62 P
630.0 H 54.4 -14.33 40.07 75.62 | 55.62 P
945.0 H 41.6 -14.33 27.27 75.62 | 55.62 P
1260.0 H 47.6 -14.33 33.27 75.62 | 55.62 P
1575.0** H 46.8 -14.33 32.47 74.00 | 54.00 P
2520.0 H 50.2 -14.33 35.87 75.62 | 55.62 P
2835.0** H 51.5 -14.33 37.17 74.00 | 54.00 P
3150.0 H 51.1 -14.33 36.77 75.62 | 55.62 P
630.0 Vv 64.5 -14.33 50.17 75.62 | 55.62 P
945.0 \% 55.0 -14.33 40.67 75.62 | 55.62 P
1260.0 \% 59.4 -14.33 45.07 75.62 | 55.62 P
1575.0** \% 59.8 -14.33 45.47 74.00 | 54.00 P
1890.0 \% 556.1 -14.33 40.77 75.62 | 55.62 P
2520.0 \% 52.0 -14.33 37.67 75.62 | 55.62 P
2835.0** \% 55.7 -14.33 41.37 74.00 | 54.00 P
3150.0 \% 56.6 -14.33 42.27 75.62 | 55.62 P

*: Fundamental Frequency

**: Restriction bands.

Duty Cycle Correction Factor is calculated by averaging the sum of the pulse train. Correction factor is
measured as follows:

Keep the EUT in continuous transmission mode (modulated), and set the spectrum to the fundamental
frequency and set the span width to 0 Hz. Then connect a storage oscilloscope to the video output of
the spectrum that is used to detect the pulse train. Adjust the oscilloscope settings to observe the pulse
train and determine the number and width of the pulses, as well as the period of the train. Duty Cycle
Correction Factor at its minimum value (Worst case): -14.33dB

Duty Cycle= 20log[(0.95ms*9+0.41ms*26)/100]=-14.33dB
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RBW 100 kHz Marker 1 [T1 ]

“VBW 300 kHz -44.16 dBm
Ref O dBm *Att 10 dB SWT 100 ms 46.200000 ms
o Delta P [T1 ]
9|71 dB
00000000
--30 >
r‘ M
--40
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Date: 7.AUG.2015 10:10:53

RBW 100 kHz Delta 2 [T1 ]

*VBW 300 kHz 4.36 dB
Ref 0O dBm *Att 10 dB SWT 5 ms 410.000000 ps
) Marker| 1 [T1
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L 10 2440000 m A
--30
[wwwv ~y
| -a0 f
}--50
T 308
--60.
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Date: 7.AUG.2015 10:08:40
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RBW 100 kHz Marker 1 [T1 ]

“VBW 300 kHz -35.00 dBm
Ref O dBm *Att 10 dB SWT 100 ms 58.200000 ms
o Delta P [T1 ]
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RBW 100 kHz Marker 1 [T1 ]

*VBW 300 kHz -65.33 dBm
Ref 0O dBm *Att 10 dB SWT 5 ms 3.120000 ms
o Delta P [T1 ]
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APPENDIX 1 PHOTOGRAPHS OF TEST SETUP
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TEST SETUP OF RADIATED EMISSION (above 1GHz)
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APPENDIX 2 EXTERNAL PHOTOGRAPHS OF PRODUCT

External View of product-1

External View of product-2
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APPENDIX 3 INTERNAL PHOTOGRAPHS OF PRODUCT

Internal View of product-1

Internal View of product-2
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LZSPSQ/_Q

Internal View of product-3

Internal View of product-4

*** End of Report ***
The test report is effective only with both signature and specialized stamp, The result(s) shown in this
report refer only to the sample(s) tested. Without written approval of CTI, this report can't be

reproduced except in full.
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