E4 QuieTek Report No. 091164R-RFUSPO7VO1

C

Test Report

Product Name : Wireless Alarm Controller
Model No. : WAC-110
FCC ID. : XBTWAC-110

Applicant : United Integrated Services Co., Ltd
Address  : 5F, No.3, LANE 7 PAOKAO ROAD HSINTIEN 23144,
TAIPEI HSIEN, TAIWAN

Date of Receipt: Jan. 10, 2009

Issued Date : Mar. 20, 2009
Report No. : 091164R-RFUSP07VO01
Version : V1.0

The Test Results relate only to the samples tested.
The test report shall not be reproduced except in full without the written approval of QuieTek Corporation.
This report must not be used to claim product endorsement by NVLAP any agency of the U.S. Government

Page : 1 of 33



[ QuieTek

Report No. 091164R-RFUSP07V01

Product Name
Applicant

Address

Manufacturer
Model No.
FCCID.

Rated Voltage
Working Voltage
Trade Name

Applicable Standard

Test Result

Test Report Certification

Issued Date: Mar. 20, 2009
Report No. : 091164R-RFUSP0O7V01

QuieTek

: Wireless Alarm Controller
: United Integrated Services Co., Ltd

: 5F, No.3, LANE 7 PAOKAO ROAD HSINTIEN 23144, TAIPEI HSIEN,

TAIWAN

: United Integrated Services Co., Ltd
: WAC-110

: XBTWAC-110

: AC 120V/60Hz

: AC 120V/60Hz

: UIS

: FCC CFR Title 47 Part 15 Subpart C: 2008 NV&&

®

ANSI C63.4: 2003 NVLAP Lab Code: 2005330

: Complied

The Test Results relate only to the samples tested.

The test report shall not be reproduced except in full without the written approval of QuieTek Corporation.
This report must not be used to claim product endorsement by NVLAP any agency of the U.S. Government

Documented By

Tested By

Wy P
/.Z'\Wfb“{;- hal C
(Senior Engineering Adm. Specialist /

Anita Chou)

// A O C 'r/f”\.

Approved By

( Engineer / Dino Chen)

% /'/_'T_“‘a‘\\ P Testing Laboratory
- -~
CHAN 0914
"”IJ||H\\‘

( Manager / Vincent Lin)

Page : 2 of 33




E4 QuieTek Report No. 091164R-RFUSPO7VO1

1.1.
1.2.
1.3.
1.4.
L.5.
1.6.

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.

3.1.
3.2.
3.3.
3.4.
3.5.
3.6.

4.1.
4.2.
4.3.
4.4.
4.5.
4.6.

5.1.
5.2.
5.3.
5.4.

TABLE OF CONTENTS

Description Page
GENERAL INFORMATTION ... .cotiiitiiiteiit ettt ste ettt eseteestteestteestaeessseessseesssaensaeesssaensaeenssesnssessseensesssseenseennses 4
EUT DESCIIPEION. ..ceuuteeeiiieeiiieeitee ettt e ettt e e tteeeteeesteeesabaeesaeeesaeeensseesnsseessseeessseeesnseeensseeennseesnnns 4
OpEration DESCTIPION .....cevviiiiiieieiieecieeeeiee et e e steeesreeeeaeeesaaeeessaeeesseeessseeessseeessseeessseeensseeennns 6
Tested System DEails ........ooueiriiiiiiiiiiiiee et 7
Configuration Of TESt SYSLEIM ....c..iiiuiiiiieiieeieeeieeieeete ettt ettt e re e b e e beeesbeeseeeesseesaaeesseensaens 7
EUT EXEICISE SOTIWATE ......eiiiiiiiiiiieet ettt ettt 7
TSt FACIIIEY ..ttt ettt ettt e et e st e et e e seeeabeesnaeenbeesnneenseans 8
CONAUCLEA EIMISSION. ...ttt ettt ettt e bttt e et es e es e et et e ee e et e ebeeaeeaeemeanse s easeabeeaeeseeneensensansenaesseenes 9
TSt EQUIPIMENL.....uiiiiiiiiiieiiciiecie ettt ettt et e et eesbeesaaeesbeessaeesseessseensaensseanseessseensaens 9
B LT AT 10 o RSP SURP 9
LLIIMIES ottt e ettt e et e e et e e et e e e bt e e e aaaeeeabae e tbee e tbeeeabeeenbeeetaeennbaeennnaeennraeeas 10
TSt PIOCEAUIE ..ottt ettt st e e s 10
L0 0ol 7111 SRR 10
Test Result of Conducted EMISSION.........ccccuiiiiiiieiiieciiie ettt eaee e 11
RAGIALEA EIMISSION. ...ttt sttt ettt ettt s bt e b et e bt e s bt ee b e e bt e bt e bt et e eatesaeesaeenbeenseenee 13
TSt EQUIPIMENL.....uiiiiiiiiieiieeiiecie ettt ettt ettt e te et eesbeessbeestaesabeesseessseenseensseenseensnas 13
TEST SETUP 1ottt ettt ettt e e ettt e e e ettt e e ettt e e e e baeeeesasbaeeeeansteeeeensaeeeeannsaeeeeannneeeeans 14
LLIIMIIES ottt et ettt e et e e et e e et e e et e e e e abe e e abae e tbee e abeeetbeeeabeeetbeennbaeennaeeennraaens 15
TSt PIOCEAUIE ..ottt ettt st e e e 16
L0 0ol 711 SRR 16
Test Result of Radiated EMISSION........cc.eiiiiiiiiiieiiieeeiee e e e 17
BaNd EAQE ...ttt ettt h e bt e bttt e ae e eh e e bt et et et esteebtenbeeas 22
TSt EQUIPIMENL......iiiiiiiiiiiiieiiecie ettt ettt ettt te e eesbeessbeenbeessseesseessseenseessseenseensnas 22
R AT 10 o ST PUPPRURPPPR 23
531511 A RSO SUURPUPOUPURURPPRRUR 23
TSt PIOCEAUIE ..ottt sttt ettt e e 24
UNCEITAINLY 1...vvieeiiiieeiieeeite e et e et e e et e e st e e e teeeesaeeessbae e sseeessseeesseeensseeensseesnsseesnsseesnseeensseesnnsens 24
Test Result of Band Ed@e ........cooviiiiiiiiiieeee et 25
DIULY CYCLE .ttt ettt et b e a e ea et et et e e et e bt e et eh e emtens et e eaeebeeneen s et et e ebeebeeneeneenes 30
TSt EQUIPIMENL.....uiiiiiiiiiiiieciiecie ettt ettt ettt e te et eesbeestbeestaesaseesseessseenseessseenseensnas 30
R AT 10 o ST PUPPRURPPPR 30
UNCEITAINLY ..ottt ettt et et ettt b et eat e sb e et eatesbeebeeatetesaeesbeenneas 30
Test ReSUlt Of DULY CYCLE ..vviuviiiiiieiiecieeieee ettt ettt be et enseeennas 31
EMI Reduction Method During Compliance TESHNG........c.ceruieeeeieriieiieieeie et siee st ee et e e e 33

Page : 3 of 33



[ QuieTek

Report No. 091164R-RFUSP07V01

1.

1.1.

GENERAL INFORMATION

EUT Description
Product Name Wireless Alarm Controller
Trade Name UIS
FCCID. XBTWAC-110
Model No. WAC-110
Frequency Range 2401 — 2481MHz
Type of Modulation GFSK
Number of Channels 81
Channel Control Auto
Antenna Type Printed on PCB

Antenna Gain

Refer to the table “Antenna List”

Antenna List

No. [Manufacturer

Part No. Peak Gain

1 |UIS

N/A -5.12 dBi for 2.4 GHz
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Center Frequency of Each Channel:

Channel
Channel 1:
Channel 2:
Channel 3:
Channel 4:
Channel 5:
Channel 6:
Channel 7:
Channel 8:
Channel 9:

Channel 10:
Channel 11:
Channel 12:
Channel 13:
Channel 14:
Channel 15:
Channel 16:
Channel 17:
Channel 18:
Channel 19:
Channel 20:
Channel 21:

Note:

Frequency
2401 MHz
2402 MHz
2403 MHz
2404 MHz
2405 MHz
2406 MHz
2407 MHz
2408 MHz
2409 MHz
2410 MHz
2411 MHz
2412 MHz
2413 MHz
2414 MHz
2415 MHz
2416 MHz
2417 MHz
2418 MHz
2419 MHz
2420 MHz
2421 MHz

Channel

Channel 22:
Channel 23:
Channel 24:
Channel 25:
Channel 26:
Channel 27:
Channel 28:
Channel 29:
Channel 30:
Channel 31:
Channel 32:
Channel 33:
Channel 34:
Channel 35:
Channel 36:
Channel 37:
Channel 38:
Channel 39:
Channel 40:
Channel 41:
Channel 42:

Frequency
2422 MHz
2423 MHz
2424 MHz
2425 MHz
2426 MHz
2427 MHz
2428 MHz
2429 MHz
2430 MHz
2431 MHz
2432 MHz
2433 MHz
2434 MHz
2435 MHz
2436 MHz
2437 MHz
2438 MHz
2439 MHz
2440 MHz
2441 MHz
2442 MHz

Channel

Channel 43:
Channel 44:
Channel 45:
Channel 46:
Channel 47:
Channel 48:
Channel 49:
Channel 50:
Channel 51:
Channel 52:
Channel 53:
Channel 54:
Channel 55:
Channel 56:
Channel 57:
Channel 58:
Channel 59:
Channel 60:
Channel 61:
Channel 62:
Channel 63:

Frequency
2443 MHz
2444 MHz
2445 MHz
2446 MHz
2447 MHz
2448 MHz
2449 MHz
2450 MHz
2451 MHz
2452 MHz
2453 MHz
2454 MHz
2455 MHz
2456 MHz
2457 MHz
2458 MHz
2459 MHz
2460 MHz
2461 MHz
2462 MHz
2463 MHz

Channel

Channel 64:
Channel 65:
Channel 66:
Channel 67:
Channel 68:
Channel 69:
Channel 70:
Channel 71:
Channel 72:
Channel 73:
Channel 74:
Channel 75:
Channel 76:
Channel 77:
Channel 78:
Channel 79:
Channel 80:
Channel 81:

The EUT is a Wireless Alarm Controller with a built-in 2.4GHz transceiver
2. These tests are conducted on a sample of the equipment for the purpose of demonstrating

compliance with Part 15 Subpart C Paragraph 15.249.

Frequency
2464 MHz
2465 MHz
2466 MHz
2467 MHz
2468 MHz
2469 MHz
2470 MHz
2471 MHz
2472 MHz
2473 MHz
2474 MHz
2475 MHz
2476 MHz
2477 MHz
2478 MHz
2479 MHz
2480 MHz
2481 MHz

3.  Regarding to the operation frequency, the lowest, middle and highest frequency are

selected to perform the test.

4.  The radiation measurements are performed in X, Y, Z axis positioning. Only the worst case

is shown in the report.

EMI Test Mode

Mode 1: Transmitter
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1.2. Operation Description

The EUT is a Wireless Alarm Controller with a built-in 2.4GHz transceiver. The EUT operation
frequency is 2.401GHz-2.481GHz. The signals modulated GFSK are transmitted from the Printed on
the PCB of the EUT.
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1.3. Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system (including

inserted cards) are:

Product Manufacturer Model No. Serial No. Power Cord
N/A N/A N/A N/A N/A

Signal Cable Type Signal cable Description

N/A N/A

1.4. Configuration of Test System

1.5. EUT Exercise Software

(1) Setup the EUT as shown in section 1.4
(2) Provides the power source, start continuous transmit

(3) Verify that the EUT works correctly.
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1.6.

Test Facility
Ambient conditions in the laboratory:
Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 50-65
Barometric pressure (mbar) |860-1060 950-1000

The related certificate for our laboratories about the test site and management system can be

downloaded from QuieTek Corporation’s Web Site : http://tw.quietek.com/modules/myalbum/
The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web
site : http://www.quietek.com/

Site Description:

Site Name:
Site Address:

File on

Federal Communications Commission

FCC Engineering Laboratory m
7435 Oakland Mills Road

Columbia, MD 21046
Registration Number: 92195

Accreditation on NVLAP Nv& @

NVLAP Lab Code: 200533-0 NVLAP Lab Code: 2005330

®

Quietek Corporation

No. 5-22, Ruei-Shu Valley, Ruei-Ping Tsuen,
Lin-Kou Shiang, Taipei,

Taiwan, R.O.C.

TEL: 886-2-8601-3788 / FAX : 886-2-8601-3789
E-Mail : service@quietek.com

FCC Accreditation Number: TW1014

G TN Testing Laboratory

0914
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2. Conducted Emission

2.1. Test Equipment

The following test equipment are used during the conducted emission test:

Item Instrument Manufacturer Type No./Serial No Last Cal. Remark

1 Test Receiver R&S ESCS 30/825442/17 May, 2008

2 L.ILS.N. R&S ESH3-75/825016/6 May, 2008 EUT

3 L.I.S.N. Kyoritsu KNW-407/8-1420-3 May, 2008 Peripherals
4 Pulse Limiter R&S ESH3-72 May, 2008

5 No.1 Shielded Room N/A

Note: All instruments are calibrated every one year.

2.2, Test Setup

Reference Plane

Test Receiver

i 40cm
< >

EUT
12dBuV
My Iﬁl 1 Load N
000
- () [ NI
N LIS
B 9N

L1717
LISN

Ground Plane
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2.3.

24.

2.5.

Limits
FCC Part 15 Subpart C Paragraph 15.207 (dBuV) Limit
Frequency Limits
MHz QP AVG
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

Test Procedure

The EUT and simulators are connected to the main power through a line impedance stabilization

network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the measuring

equipment. The peripheral devices are also connected to the main power through a LISN that

provides a 50ohm /50uH coupling impedance with 50ohm termination. (Please refers to the block

diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the

maximum emission, the relative positions of equipment and all of the interface cables must be

changed according to ANSI C63.4: 2003 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using a

receiver bandwidth of 9kHz.

Uncertainty

t+ 2.26dB
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2.6. Test Result of Conducted Emission

Product : Wireless Alarm Controller
Test [tem : Conducted Emission Test
Power Line Line 1
Test Mode Mode 1: Transmitter (2441 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 1
Quasi-Peak
0.740 9.638 -0.290 9.348 -46.652 56.000
0.982 9.670 -0.630 9.040 -46.960 56.000
3.033 9.690 -0.370 9.320 -46.680 56.000
6.634 9.740 0.920 10.660 -49.340 60.000
13.748 9.940 1.810 11.750 -48.250 60.000
24.732 10.130 3.540 13.670 -46.330 60.000
Average
0.740 9.638 -4.630 5.008 -40.992 46.000
0.982 9.670 -4.920 4.750 -41.250 46.000
3.033 9.690 -4.850 4.840 -41.160 46.000
6.634 9.740 -3.580 6.160 -43.840 50.000
13.748 9.940 -2.860 7.080 -42.920 50.000
24.732 10.130 -1.330 8.800 -41.200 50.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2." " means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : Wireless Alarm Controller

Test [tem : Conducted Emission Test

Power Line Line 2

Test Mode Mode 1: Transmitter (2441 MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 2
Quasi-Peak
0.779 9.670 12.420 22.090 -33.910 56.000
0.998 9.670 11.120 20.790 -35.210 56.000
3.021 9.690 -0.310 9.380 -46.620 56.000
4.517 9.700 0.190 9.890 -46.110 56.000
7.568 9.770 1.890 11.660 -48.340 60.000
16.201 10.000 1.900 11.900 -48.100 60.000
Average

0.779 9.670 4.130 13.800 -32.200 46.000
0.998 9.670 3.030 12.700 -33.300 46.000
3.021 9.690 -4.600 5.090 -40.910 46.000
4.517 9.700 -4.150 5.550 -40.450 46.000
7.568 9.770 -2.660 7.110 -42.890 50.000
16.201 10.000 -2.820 7.180 -42.820 50.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2."  "means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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3. Radiated Emission

3.1. Test Equipment

The following test equipment are used during the radiated emission test:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
[ ISite # 1 Test Receiver R&S ESVS 10/ 834468/003 May, 2008
Spectrum Analyzer |Advantest R3162/ 00803480 May, 2008
Pre-Amplifier Advantest BB525C/ 3307A01812 May, 2008
Bilog Antenna SCHAFFNER |CBL6112B /2697 Sep., 2008
[ ISite #2 Test Receiver R&S ESCS 30/ 836858 / 022 May, 2008
Spectrum Analyzer |Advantest R3162 /100803466 May, 2008
Pre-Amplifier Advantest BB525C/3307A01814 May, 2008
Bilog Antenna SCHAFFNER |CBL6112B /2705 May, 2008
Horn Antenna ETS 3115 /0005-6160 Sep., 2008
Pre-Amplifier QTK QTK-AMP-01/ 0001 May, 2008
XSite # 3 |X |Test Receiver R&S ESI 26/ 838786/004 May, 2008
X |Spectrum Analyzer |Agilent E4407B / US39440758 May, 2008
X |Bilog Antenna SCHAFFNER |CBL6112B /2697 May, 2008
X |Horn Antenna Schwarzbeck BBHA9120D / 305, 306 July, 2008
X |Horn Antenna Schwarzbeck BBHA9170/ 208, 209 July, 2008
X |Pre-Amplifier QTK QTK-AMP-01 /0001 July, 2008
X  |Pre-Amplifier QTK QTK-AMP-03 /0003 May, 2008
X |Pre-Amplifier HP 8449B / 3008A01123 July, 2008
Note: 1. All equipments are calibrated every one year.

2. Test equipments marked by “X” are used to measure the final test results.
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3.2. Test Setup

Below 1GHz

[FRP Dome |

T

1m to 4m

f

The height of broad
band or Dipole
Antenna was scanned
from 1M to 4M.

The distance between
antenna and turn table
EUT was 3M regards to the
1 standard adopted.

Non-Conducted Table

% |Fully soldered Metal Ground || To Controller

Te§t | To Receiverl
Receiver

Above 1GHz
le T — N
€ 3m -
FRP Dome

The height of broad
band or Dipole Antenna
was scanned from 1M
to 4M.
The distance between

EUT : antenna and turn table

; was 3M regards to the

standard adopted.

| %l To Receiver| | Pre-

Amplifier

I I
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3.3.

Limits

» Fundamental and Harmonics Emission Limits

FCC Part 15 Subpart C Paragraph 15.249 Limits
Frequency | Field Strength of Fundamental Field Strength of Harmonics
MHz (mV/m @3m) |(dBuV/m @3m)| (uWW/m @3m) |(dBuV/m @3m)
902-928 50 94 500 54
2400-2483.5 50 94 500 54
5725-5875 50 94 500 54
Remarks : 1. RF Voltage (dBuV/m) = 20 log RF Voltage (uV/m)

2. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.

> General Radiated Emission Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated
by at least 50dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209 Limits
Fr‘;\(}[‘ﬁgcy uV/m @3m dBuV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

1. RF Voltage (dBuV/m) = 20 log RF Voltage (uV/m)
2. In the Above Table, the tighter limit applies at the band edges.

3. Distance refers to the distance in meters between the measuring instrument

Remarks :

antenna and the closed point of any part of the device or system.
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34.

3.5.

Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn
table can rotate 360 degrees to determine the position of the maximum emission level. The EUT
was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find
the maximum emission, all of the interface cables must be manipulated according to ANSI C63.4:
2003 on radiated measurement.

The resolution bandwidth below 1GHz setting on the field strength meter is 120 kHz and above 1GHz
is IMHz.

Radiated emission measurements below 1GHz are made using broadband Bilog antenna and

above 1GHz are made using Horn Antennas.

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the measurement
antenna kept pointed at the source of the emission both in azimuth and elevation, with the polarization
of the antenna oriented for maximum response. The antenna is pointed at an angle towards the source
of the emission, and the EUT is rotated in both height and polarization to maximize the measured
emission. The emission is kept within the illumination area of the 3 dB bandwidth of the antenna.

The worst radiated emission is measured on the Final Measurement.

The measurement frequency range form 30MHz - 10th Harmonic of fundamental was investigated.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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3.6. Test Result of Radiated Emission

Product : Wireless Alarm Controller

Test Item : Fundamental Radiated Emission

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (2401,2441,2481 MHz)

Peak Detector
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal

2401.000 -2.323 85.050 82.727 -31.273 114.000
2441.000 -2.128 84.190 82.061 -31.939 114.000
2481.000 -1.946 86.200 84.253 -29.747 114.000
Vertical

2401.000 -2.323 85.990 83.667 -30.333 114.000
2441.000 -2.128 84.600 82.471 -31.529 114.000
2481.000 -1.946 86.450 84.503 -29.497 114.000

Note:
1. Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna Factor + Cable Loss — Pre AMP.

Average Detector:

Frequency Peak Duty Cycle = Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
2401.000 -- -- -- -- 94.000
2441.000 -- -- -- -- 94.000
2481.000 -- -- -- -- 94.000
Vertical
2401.000 -- -- - -- 94.000
2441.000 -- -- - -- 94.000
2481.000 -- -- - -- 94.000
Note:

1. AVG Measurement=Peak Measurement + Duty Cycle
2. The Duty Cycle is refer to section 5.
3. If Duty Cycle is smaller than -20dB,based on FCC partl5 the duty cycle correction factor is

-20dB for calculating average emission.
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Product : Wireless Alarm Controller
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (2401 MHz)
Peak Detector:
Frequency Correct Reading Measurement Margin Peak
Factor Level Level Limit
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
4802.000 3.657 46.430 50.087 -23.913 74.000
7203.000 9.348 35.480 44.828 -29.172 74.000
9604.000 11.839 34.840 46.680 -27.320 74.000
Vertical
4802.000 3.657 57.760 61.417 -12.583 74.000
7203.000 9.348 34.860 44.208 -29.792 74.000
9604.000 11.839 33.990 45.830 -28.170 74.000

Note:

All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Emission Level = Reading Level + Correct Factor.

The emission levels of other frequencies are very lower than the limit and not show in test report.

Average Detector:

Note:

Frequency Peak Duty Cycle Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
-- -- -- -- -- 54.000
Vertical
4802.000 61.417 -20.000 41.417 -12.583 54.000

AVG Measurement=Peak Measurement + Duty Cycle

The Duty Cycle is refer to section 5.

If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is
-20dB for calculating average emission.

The average measurement was not performed when the peak measured data under the limit of

average detection. If the readings given are average, peak measurement should also be supplied.
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Product : Wireless Alarm Controller
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (2441 MHz)
Peak Detector:
Frequency Correct Reading Measurement Margin Peak
Factor Level Level Limit
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
4882.000 3.921 51.960 55.881 -18.119 74.000
7323.000 9.657 34.020 43.677 -30.323 74.000
9764.000 11.798 35.500 47.298 -26.702 74.000
Vertical
4882.000 3.921 53.440 57.361 -16.639 74.000
7323.000 9.657 33.960 43.617 -30.383 74.000
9764.000 11.798 36.140 47.938 -26.062 74.000

Note:

All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Emission Level = Reading Level + Correct Factor.

The emission levels of other frequencies are very lower than the limit and not show in test report.

Average Detector:

Note:

Frequency Peak Duty Cycle Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
4882.000 55.881 -20.000 35.881 -18.119 54.000
Vertical
4882.000 57.361 -20.000 37.361 -16.639 54.000

AVG Measurement=Peak Measurement + Duty Cycle

The Duty Cycle is refer to section 5.

If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is
-20dB for calculating average emission.

The average measurement was not performed when the peak measured data under the limit of

average detection. If the readings given are average, peak measurement should also be supplied.
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Product : Wireless Alarm Controller
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (2481 MHz)
Peak Detector:
Frequency Correct Reading Measurement Margin Peak
Factor Level Level Limit
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
4962.000 4.203 46.850 51.054 -22.946 74.000
7443.000 9.956 33.300 43.257 -30.743 74.000
9924.000 11.858 35.400 47.257 -26.743 74.000
Vertical
4962.000 4.203 59.300 63.504 -10.496 74.000
7443.000 9.956 34.030 43,987 -30.013 74.000
9924.000 11.858 35.700 47.557 -26.443 74.000

Note:

All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Emission Level = Reading Level + Correct Factor.

The emission levels of other frequencies are very lower than the limit and not show in test report.

Average Detector:

Note:

Frequency Peak Duty Cycle Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
-- -- -- -- -- 54.000
Vertical
4962.000 63.504 -20.000 43.504 -10.496 54.000

AVG Measurement=Peak Measurement + Duty Cycle

The Duty Cycle is refer to section 5.

If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is
-20dB for calculating average emission.

The average measurement was not performed when the peak measured data under the limit of

average detection. If the readings given are average, peak measurement should also be supplied.
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Product : Wireless Alarm Controller

Test Item : General Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (2441 MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal

181.320 -12.696 39.685 26.989 -16.511 43.500
365.620 -1.817 39.001 37.184 -8.816 46.000
472.320 0.180 25.947 26.127 -19.873 46.000
606.180 4.154 26.587 30.741 -15.259 46.000
837.040 4.723 26.358 31.081 -14.919 46.000
970.900 6.442 22.641 29.083 -24.917 54.000
Vertical
181.320 -10.056 39.574 29.518 -13.982 43.500
365.620 -2.667 37.541 34.874 -11.126 46.000
515.000 -1.596 24.941 23.345 -22.655 46.000
689.600 2.094 21.278 23.372 -22.628 46.000
844.800 2.790 21.357 24.147 -21.853 46.000
967.200 7.550 20.557 28.108 -25.892 54.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average measurements as
necessary.

2. “ ” means the worst emission level.

Measurement Level = Reading Level + Correct Factor
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4. Band Edge

4.1. Test Equipment

The following test equipments are used during the band edge tests:

Equipment Manufacturer Model No./Serial No. Last Cal.
X  Test Receiver R&S ESI 26 / 838786/004 May, 2008
X Spectrum Analyzer  Agilent E4407B / US39440758 May, 2008
X Bilog Antenna SCHAFFNER CBL6112B /2697 May, 2008
X Horn Antenna Schwarzbeck BBHA9120D / 305, 306 July, 2008
X Horn Antenna Schwarzbeck BBHA9170 /208, 209 July, 2008
X  Pre-Amplifier QTK QTK-AMP-01 /0001 July, 2008
X  Pre-Amplifier QTK QTK-AMP-03 /0003 May, 2008
X  Pre-Amplifier HP 8449B / 3008A01123 July, 2008
OATS No.3
Note: 1. All equipments are calibrated every one year.

2. The test equipments marked by “X” are used to measure the final test results.
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4.2. Test Setup

RF Radiated Measurement:

Above 1GHz
le T — |
< 3m
FRP Dome

The height of broad
band or Dipole Antenna
was scanned from 1M
to 4M.

The distance between
EUT antenna and turn table
; was 3M regards to the
80cm H ctandard adonted _I
: Y O
| % | To Receiver| | Pre-
Amnlifier

4.3. Limit

ll

ll

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional

radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at

least 50 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the

desired power, based on either an RF conducted or a radiated measurement. Attenuation below the

general limits specified in Section 15.209(a) is not required. In addition, radiated emissions which fall

in the restricted bands, as defined in Section 15.205(a), must also comply with the radiated emission

limits specified in Section 15.209(a) (see Section 15.205(c)).
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4.4.

4.5.

Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn
table can rotate 360 degrees to determine the position of the maximum emission level. The EUT
was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find

the maximum emission, all of the interface cables must be manipulated according to ANSI
C63.4:2003 on radiated measurement.

The bandwidth below 1GHz setting on the field strength meter (R&S Test Receiver ESCS 30 )is 120
kHz, above 1GHz are 1 MHz.

Uncertainty

Conducted is + 1.27 dB

Radiated is + 3.9 dB
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4.6. Test Result of Band Edge
Product Wireless Alarm Controller
Test Item Band Edge Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter (2401 MHz)
RF Radiated Measurement (Horizontal):
Frequency | Correct Factor | Reading Level | Emission Level| Peak Limit
Channel No.| = ) (dB) (dBuV) (dBuV/m) | (dBuv/m) | eVt
01(Peak) 2390.000 -2.378 49.394 47.017 74.000 Pass
Figure Channel 01: Horizontal (Peak)
100.0—
an.0-|
0.0 /’_\
0.0 I N
GO0 /
=
5 S0.0—]
E 4D.D—M
0.0
20,0
10.0-
géu?_ls,nnn 2280000 2385 000 2200000 2205 000 2400000 2405 000 2410 000 2415 000 2420 000 2425 000
Fregquency (r4Hz)
Note:

[T 3R L)

bl

Average Detector:

Frequency Peak

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

Note:

Duty Cycle Measurement Margin Limit Result
Measurement Factor Level Pass
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
-- -- -- -- -- 54.000 Pass

1. AVG Measurement=Peak Measurement + Duty Cycle

The Duty Cycle is refer to section 5.

If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is
-20dB for calculating average emission.

The average measurement was not performed when the peak measured data under the limit of average

detection. If the readings given are average, peak measurement should also be supplied.
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Marker Delta Method(Low band)
Fundamental Filed Strength

Antenna Frequency |Correction Factor . Emission Level Detector
Reading Level [dBuV
Pole [MHz] [dB/m] cading Level [dBuVll | 4BuV/m]
Horizontal 2401 -2.323 85.050 82.727 Peak
Vertical 2401 -2.323 85.990 83.667 Peak

Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz

Band Edge Test Data
Band Edge
Antenna Test Frequency Fundamental
A (dB) Field Strength Detector
Pole (MHz) (dBuV/m)
(dBuV/m)
Horizontal 2400 82.727 22.317 60.41 Peak
Horizontal 2400 -—- - 40.41 Average
Vertical 2400 83.667 22.317 61.35 Peak
Vertical 2400 - - 41.35 Average
Note:

1. The Marker Delta Method is refer to FCC DA 00-705.
2. The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge
measurements per the Marker-Delta Method with the following formula:
Band Edge field Strength =F - A
F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
3. AVG Measurement=Peak Measurement + Duty Cycle.
4. If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is -20dB for

calculating average emission.

T agllent Spectrum Analyzer - Swept SA

I S0 C COMGCINT LICHALUTO 05:00:00 AM 201, 2009 Peak S h
Marker 1 2.401450000000 GHz | Jvs Ty Log-Par wafissins| PeakSearc
o Attor 1048 e P RN
Mkr1 2.401 45 GHz NextPeak
j0dBidiy__Ref 0.00 dBm -3.529 dBm
og 1
100 i
' b NextRig
mn &\
-nn — I\‘I-.
nn — = e
EI0T] I B Sy T Next Lef
Fn
mn
e Marker Delta/
U
Center 2.39000 GHz Span 50.00 MHz
#Res BW 510 kHz #VBW 50 MHz Sweep 1.00 ms {1001 pts) MKr CF
lerfmoccinciood x| TUKCTION ] TUNCTIDR wiDTil ] TUHCTIDN VALLL
L1 ITHERE 2401 46 GHz 3629 dBm
2l M [11F 240000 GHz 22946 dBm
3
g Mkr RefLvl
§
7
g
E] More
—ﬁ 1012
12
MR ATATIE
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Product Wireless Alarm Controller
Test Item Band Edge Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter (2401 MHz)
RF Radiated Measurement (Vertical):
Frequency | Correct Factor | Reading Level | Emission Level | Peak Limit
h 1 No. Result
Channel No.| ) (dB) (dBuV) (dBuV/m) | (dBuV/m) | "
01(Peak) 2390.000 -2.378 41.433 39.056 74.000 Pass
Figure Channel 01: Vertical (Peak)

110.0—

100.0—

Q00—

800

00—

Level{dBu¥/m)

400

200

200

10

ul

2375000

Note:

a0.0—|

S000—|

0|

-l

2280000

[T 3R L)

Bl A

2385 000

Average Detector:

2230000 2235 000

2400000
Fregquency (r4Hz)

2405 000

2410000

2415 000

2420 000

2425 000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

Note:

Frequency Peak Duty Cycle Measurement Margin Limit Result
Measurement Factor Level Pass
MHz dBuV/m dB dBuV/m dB dBuV/m
Vertical
-- -- -- -- -- 54.000 Pass

1. AVG Measurement=Peak Measurement + Duty Cycle

The Duty Cycle is refer to section 5.

If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is

-20dB for calculating average emission.

The average measurement was not performed when the peak measured data under the limit of average

detection. If the readings given are average, peak measurement should also be supplied.
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Product
Test Item
Test Site
Test Mode

Wireless Alarm Controller
Band Edge Data
No.3 OATS

Mode 1: Transmitter (2481 MHz)

RF Radiated Measurement (Horizontal):

Frequency | Correct Factor | Reading Level | Emission Level| Peak Limit
Channel No. Result
(MHz) (dB) (dBuV) (dBuV/m) (dBuV/m)
81(Peak) 2483.500 -1.937 68.087 66.150 74.000 Pass
Figure Channel 81: Horizontal(Peak)
1100
100.0 ]
0.0 |
80.0 ]
TO.0 ] .J \

Level{dBu¥/m)

400
200
200
100

oo-l |
2458 500

a0.0—|

S000—|

\\“«M

Note:

Average Detector:

[T 3R L)

Bl A

2465 000

2470 000

2475 000

2480 000

2485 000
Fregquency (r4Hz)

2400.000 2495 000

2500.000

2505000 2508 500

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

Note:

Frequency Peak Duty Cycle Measurement Margin Limit Result
Measurement Factor Level Pass
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
2483.500 62.910 -20.000 42.910 -11.090 54.000 Pass

1. AVG Measurement=Peak Measurement + Duty Cycle

The Duty Cycle is refer to section 5.

-20dB for calculating average emission.

If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is

The average measurement was not performed when the peak measured data under the limit of average

detection. If the readings given are average, peak measurement should also be supplied.
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Product : Wireless Alarm Controller
Test Item : Band Edge Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (2481 MHz)
RF Radiated Measurement (Vertical):
Frequency | Correct Factor | Reading Level | Emission Level | Peak Limit
h 1 No. Result
Channel No.| =y (dB) (dBuV) (dBuV/m) | (dBuV/m) | "
81(Peak) 2483.500 -1.937 58.195 56.258 74.000 Pass
Figure Channel 81: Vertical(Peak)
110.0
100.0
Q0.0 |
a0.0—|
70.0-] P
E 50.0 -
EE, 500
E 40.0 ]
0.0
20,0
100
2458500 2465000 2470000 2475000 2480000 2485000 2400000 2495000 2500.000 2505.000 2508500
Frequency (bMHz)
Note:

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

“* > means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

Bl o

Average Detector:

Frequency Peak Duty Cycle Measurement Margin Limit Result
Measurement Factor Level Pass
MHz dBuV/m dB dBuV/m dB dBuV/m
Vertical
2483.500 56.258 -20.000 36.258 -17.742 54.000 Pass

Note:

1. AVG Measurement=Peak Measurement + Duty Cycle

N

The Duty Cycle is refer to section 5.

98]

If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is
-20dB for calculating average emission.

4. The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.
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5. Duty Cycle
5.1. Test Equipment

The following test equipments are used during the band edge tests:

Equipment Manufacturer Model No./Serial No. Last Cal.
X Spectrum Analyzer R&S FSP40 /100339 Jun, 2009
Note: 1. All equipments are calibrated every one year.

2. The test equipments marked by “X” are used to measure the final test results.

5.2. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

5.3. Uncertainty

+ 150Hz
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5.4. Test Result of Duty Cycle

Product : Wireless Alarm Controller
Test Item : Duty Cycle Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter
RBW 1 MHz Delta 1 [T1 ]
“VBW 1 MHz 0.27 dB
Ref 87 dBpv *Att O dB SWT 100 ms 7 -200000 ms

Marker| 1 [T1
80 65.20 dBuv
27.400000 ms

-10

Center 2.483500032 GHz 10 ms/

Date: 20.JAN.2009 09:07:49

@ RBW 1 MHz Delta 1 [T1 ]
“VBW 1 MHz 6.70 dB

Ref 87 dBuv “Att O dB SWT 10 ms 140.000000 ps

Marker( 1 [T1
|50 58.42 dBuv

(N,

on
Q
>
]
3
=}
.

308

Lo.

Center 2.483500032 GHz 1 ms/

Date: 20.JAN.2009 09:08:33
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Time on of 100ms= 140us*11=1.54 ms (1 cycle) *4 = 6.160ms

Duty Cycle= 6.160ms / 100ms= 0.0616
Duty Cycle correction factor= 20 LOG 0.0616 = -24.208 dB

Duty Cycle correction factor

-20.00

dB

Remark:

1. If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is -20dB

for calculating average emission.
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6. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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