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1. GENERAL INFORMATION

1.1 Product Description

a) Typeof EUT - Infinite Light-RF Controller (12-key-A)
b) Trade Name - HWIN

c) Mode No. : HLTC-3002

d) FCCID : QKUC003002

€) Working Frequency  : 434MHz

f) Power Supply : DC 12V Battery

1.2 Characteristics of Device:

1. Remotdy controls.

2. RF control device for 434MHz.
3. Save Recelver ID into EEPROM.
4. Economize battery.

1.3 Test Methodology

Radiated testing were performed according to the procedures in chapter 13 of ANSI C63.4.
The equipment under test was operated continuoudy in its norma operating mode for the purpose
of the measurements.

The receiving antenna was varied from 1 to 4 meters and the wooden turntable was rotated
through 360 degrees to obtain the highest reading on the fidld strength meter or on the display of
the spectrum andlyzer. And a0, each emission was to be maximized by changing the orientation
of the equipment under test.

1.4 Test Facility

The semi-anechoic chamber and conducted measurement facility used to collect the radiated and
conducted data are located insde the Building a No.8, Lane 29, Wen-ming Road, Lo-shan Tsun,
Kwel shan Hsang, Taoyuan, Taiwan, R.O.C.

This Site has been accreditation as a FCC filing Site.

Rev. No 1.0
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2.1 Definition
Intentiona radiator:

2. DEFINITION AND LIMITS

Page 2 of 20
FCC ID: QKUC003002

A device that intentionaly generates and emits radio frequency energy by radiation or induction.

2.2 Restricted Bandsof Operation

Only spurious emissions are permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090 - 0.110 16.42-16.423 399.9-410 4.5-5.25
0.495 - 0.505 ** 16.69475 - 16.69525 608-614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960-1240 71.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-95
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475 - 156.52525 | 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2655-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 Above 38.6

13.36-13.41

Remark “**” : Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz

2.3 Limitation

(1) Conducted Emission Limits:
For an intentiond radiator which is designed to be connected to the public utility (AC)
power line, the conducted limit is the following:

Frequency Emisson Emisson
(MHz) (mv) (dBnV )
0.45-30.0 250 48.0

Rev. No 1.0
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(2) Radiated Emission Limits:

According to 15.231 ,Periodic operation in the band 40.66-40.70 MHz and above 70 MHz,
the fiedd strength of emissons from intentiona radiators operated under this section shdl not

exceed the fallowing:

Frequency Band Field srength of Field srength of
(MH2) Fundamentd (uV/m) Spurious (UV/m)
40.66-40.70 2250 225
70-130 1250 125
130-174 *1,250t0 3,750 *1251t0 375
174-260 3750 375
260-470 *3,750 to 12,500 *375 to 1250
Above 470 12500 1250

* Linear interpolations.

According to 15.235, the fidd strength of emissons from intentiond radiators operated under
these frequency bands shdl not exceed the following:

Fundamenta Frequency Field Strength of Fundamenta
(MH2z) nV/meter dBnmV/meter

49.82 - 49.90 10000 80

Field grength limits are at the distance of 3 meters, emissons radiated outside of the specified
bands, shal be according to the generd radiated limitsin 15.209,as following table:

Other Freguencies Field Strength of Fundamentdl
(MH2) nV/meter dBnV/meter
30- 88 100 40.0
88 - 216 150 435
216 - 960 200 46.0
Above 960 500 54.0

As shown in 15.35(b), for frequencies above 1000MHz, the fidd strength limits are based on
average detector, however, the pesk fidd strength of any emisson shdl not exceed the
maximum permitted average limits, specified above by more than 20 dB under any condition of
modulation.

Rev. No 1.0
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(3) Limit of transmisson time

a) A manudly operated shdl employ a switch that will autometicaly deectivate the within not
more than 5 seconds of being released.

b) A activated automaticaly shall cease transmission within 5 seconds after activation.

2.4 Labeling Requirement
The device shdl bear the following statement in a conspicuous location on the device:

This device complies with part 15 of the FCC Rules. Operation is subject to the following two
conditions (1) This device may not cause harmful interference, and (2) this device must accept any
interference received, including interference that may cause undesired operation.

2.5 User Information

The usars manud or indruction manud for an intentiona or unintentiond radiator shall caution the
user that changes or modifications not expressy gpproved by the party respongble for compliance
could void the user's authority to operate the equipment.

Rev. No 1.0
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3. RADIATED EMISSION MEASUREMENT

3.1 Applicable Standard
For periodic operation intentiond rediator, the rediated emission shall comply with §15.231(b).

3.2 Measurement Procedure

1

5.

6.

7.

Setup the configuration per figure 1 and 2 for frequencies measured below and above 1 GHz
respectively. Turn on EUT and make sure that it isin normal function.

. For emission frequencies measured below 1 GHz, a pre-scan is performed in a semi-anechoic

chamber to determine the accurate frequencies of higher emissons and then each sdected
frequency is precisdly measured. As the same purpose, for emission measured above 1 GHz, a
pre-scan also be performed with a 1 meter measuring distance before fina test.

. For emission measured below and above 1 GHz, et the spectrum analyzer on a 100 kHz and 1

MHz resolution bandwidth respectively for each frequency measured in step 2.

. The search antenna is to be raised and lowered over a range from 1 to 4 meters in horizontally

polarized orientation. Postion the highness when the highest vaue is indicated on spectrum
andyzer, then change the orientation of EUT on test table over arangefrom0  to 360 with a
speed as dow as posshle, and keep the azimuth that highest emisson is indicated on the
spectrum andyzer. Vary the antenna position again and record the highest value as afind reading.
A RF test recaiver is aso used to confirm emissions measured.

Repeat step 4 until al frequencies need to be measured were complete.
Repeat step 5 with search antenna in vertica polarized orientations.

Check the three frequencies of highest emisson with varying the placement of cables (if any)
associated with EUT to obtain the worse case and record the result.

Rev. No 1.0
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Figure 1. Frequencies measured below 1 GHz configuration
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3.3 Test Data
Temperature : 23
Humidity 160
Operated mode : Trangmitting
Test Date : duly 15, 2002
Frequency | Ant |Reading| Correct | Duty Result @3m Limit @3m Table | Ant.
Pol | (dBuV) | Factor | Factor (dBuVv/m) (dBuVv/m) Degree| High
(MHz) H/V | Peak (dB) (dB) Peak AVG Peak AVG | (Deg.)| (m)
433.997 H 64.4 21.3 -8.1 85.7 77.6 | 100.8 | 80.8 54 2.0
433.997 \% 52.2 21.3 -8.1 73.5 65.4 | 100.8 | 80.8 358 2.4
867.994 H 34.8 28.6 -8.1 63.4 | 55.3 | 80.8 | 60.8 291 2.8
867.994 \% 27.8 28.6 -8.1 56.4 | 48.3 | 80.8 | 60.8 6 2.8
1301.991 H 30.8 27.5 -8.1 58.3 50.2 74.0 54.0 311 2.4
1301.991 \% 21.8 27.5 -8.1 403 | 41.2 74.0 54.0 225 2.4
1735.988 H 21.2 28.9 -8.1 50.1 | 42.0 80.8 60.8 312 2.0
1735.988 \% 26.4 28.9 -8.1 55.3 | 47.2 | 80.8 | 60.8 350 1.9
2169.985 H 284 29.6 -8.1 58.0 | 49.9 | 80.8 | 60.8 326 2.1
2169.985 \% 30.6 29.6 -8.1 60.2 | 52.1 | 80.8 | 60.8 35 2.0
2603.982 H 28.3 30.8 -8.1 59.1 [ 51.0 | 80.8 | 60.8 330 2.0
2603.982 \% 325 30.8 -8.1 63.3 [ 55.2 | 80.8 | 60.8 300 2.2
3037.979 H -8.1 80.8 | 60.8
3037.979 \% -8.1 80.8 | 60.8
3471.976 H -8.1 80.8 | 60.8
3471.976 \% -8.1 80.8 | 60.8
3905.973 H -8.1 74.0 | 54.0
3905.973 \% -8.1 74.0 | 54.0
4339.970 H -8.1 74.0 | 54.0
4339.970 \% -8.1 74.0 | 54.0
Note:
1.” ----“ means the noise istoo low to be measured.

2. Peak Result =Peak Reading + Correct Factor
3. AVG Result = Peak Result + Duty Factor

4.1f the measured frequencies fall in the restricted frequency band, the limit employed is §
5.209 general requirement when frequencies are below or equal to 1 GHz. And the easuring
instrument is set to quasi peak detector function, no duty factor applied.

5. The EUT is a hand-held product. In order to get the worse data, X, Y, Z directions were
adjusted during the test.

Rev. No 1.0
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3.4 Field Strength Calculation
(@ Fedd Strength:

The fidd drength is calculated by adding the Antenna Factor and Cable Factor, and subtracting
the Amplifier Gan (if any) from the measured reading. The basic equation with a sample
cdculdion isasfollows

RESULT = READING + CORR. FACTOR
where CORR. FACTOR = Antenna FACTOR + Cable FACTOR

Assume areceiver reading of 22.5 dBu V is obtained. The Antenna Factor of 14.5 and a Cable
Factor of 1.5 isadded. Thetotd of field strength is 38.5 dBu V/m.

RESULT =225+ 145+ 1.5=385dBu V/m
Levd iny V/m = Common Antilogarithm[(38.5 dBu V/m)/20] = 84.14 y V/m

(b) Duty Factor:

20|090.413 36+ 0.937 4=-8.1 4B

47.25

The plotted graph of Duty Factor please see page 9~12.

Rev. No 1.0
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3.5 Radiated Test Equipment

The following instrument are used for radiated emissons measurement:

Page 9 of 20
FCC ID: QKUC003002

Equipment Manufacturer Model No. Serial No. Calibrated until
EMI Test Receiver | Hewlett-Packard 8546A 13054404-001 Jun. 20, 2003
BiconiLog Antenna | SCHWARZBECK 9160 13057310-001 Oct. 18, 2002

Horn Antenna EMCO 3115 43057301-002 Dec. 12, 2002

Note: The standards used to perform this calibration are traceable to NML/ROC, NIST/USA and NPL.

Rev. No 1.0
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Plotted graph 1 of Duty Factor
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ETC Report No.: ET91S-07-044

Plotted graph 3 of Duty Factor
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Plotted graph 4 of Duty Factor
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3.6 Measuring Instrument Setup

Page 13 of 20
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Explanation of measuring instrument setup in frequency band measured is as following:

Frequency Band [Instrument Function Resolution Video
(MH2) bandwidth Bandwidth
30to 1000 EMI Test Receiver Peak 120 kHz 300 kHz
1000 to 5000 EMI Test Receiver Peak 1 MHz 1 MHz

Rev. No 1.0



ETC Report No.: ET91S-07-044 Page 14 of 20
FCC ID: QKUC003002

3.7 Radiated M easurement Photos
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4. BANDWIDTH OF EMISSION

4.1 Applicable Standard Plot Graphic of Bandwidth

Per FCC rule 815.231(c), the permitted emission bandwidth is no wider than 0.25%of the center
frequency for devices operating above 70 MHz and below 900 MHz.

4.2 Bandwidth Test Equipment

Equipment Manufacturer Model No. Next Cal. Date
Test Receiver Hewlett-Packard 8542E Nov.06,2002
Plotter Hewlett-Packard 7470A N/A
4.3 Test Result

The emisson bandwidth limit for this tranamitter is

(8) 433.997 MHz x0.25% 1085.0 kHz
(b) Tet Result  158+190 348 kHz

The plotted graph of Bandwidth please see page 16, 17, 18.
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ETC Report No.: ET91S-07-044

Banawidth Plotted graph 1

)

Jasw p'pe JMSH ZHY BBE M@ 9nd

ZHW B@B "7 NHdS
S | b1 ]

Hi B27 M8 4l
ZHW 266 "EER H3IIN3D
T [ =1

—

|
{
1
|
|
I

D
04 28
S B et ——igg

lgp 23
— - - | | - Nlg#
| | | /8D
L d 1 E 1 | 1 1 | = ] St | Eﬁ
ATEP P26 438 907
N"EP /G'ER
ZHW LEG'EER MW
gnd db ¥H3d :130 SH3IW ZHW 266 'EEH
WH3d 130 nlad HIIN3D

2802 ‘ST Inr Be:lt:ny (@)

Rev. No 1.0



Page 17 of 20
FCC ID: QKUC003002
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Banawidth Plotted graph 2
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Banawidth Plotted graph 2
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5. CONDUCTED EMISSION MEASUREMENT

5.1 Applicable Standard

This EUT is excused from investigation of conducted emission, for it is powered by battery only.
According to 815.207 (d), measurements to demonstrate compliance with the conducted limits are

not required for devices which only employ battery power for operation and which do not operate
from the AC power lines or contain provisons for operation while connected to the AC power lines.
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6. LIMIT OF TRANSMISSION TIME

6.1 Applicable Standard

According to 15.231(a)(1), a manudly operated transmitter shal employ a switch that will
automaticaly deactivate the tranamitter within not more than 5 seconds of being released.

6.2 Active Time

Thistranamitter is operated by manud and active time isless than 1 second after being released.
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