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1. GENERAL INFORMATION

1.1 Product Description

a) Typeof EUT : Trangmitter of Remote Control
b) Trade Name : RHINE

¢) Model No. - UC9055T

d) FCCID : CHQQOO55T

€) Working Frequency : 303.893 MHz

f) Power Supply : AC 120V 60Hz

1.2 Characteristics of Device:

This device is atranamitter of remote contralling of a ceiling fan with light. There are buttons on
the device controlling the fan speed and light or/off.

1.3 Test Methodology

Both conducted and radiated testing was performed according to the procedures in chapter 13
of ANSI C63.4 (2003).

The Transmitter under test was operated continuoudy in its norma operating mode for the
purpose of the measurements. In order to secure the continuous operation of the device under
test, rewiring in the circuit was done by the manufacturer so asto affect its intended operation.
The recelving antenna polarized horizontaly was varied from 1 to 4 meters and the wooden
turntable was rotated through 360 degrees to obtain the highest reading on the field strength
meter or on the display of the spectrum andyzer. And adso, each emisson was to be
maximized by changing the orientetion of the Transmitter under test.

In order to determining the average vaue during one pulse train of the radiated power
generated from the Transmitter under te<t, the encoded wave form in the time domain was
used.

1.4 Test Facility

The open areatest site and conducted measurement facility used to collect the radiated datais
located on the roof top of Building at NO.34, LIN 5, DINGFU TSUEN, LINKOU SHIANG
TAIPEI COUNTY, TAIWAN, 24442, R.O.C.

This dte has been fully described in a report submitted to your office, and accepted in a letter
dated Aug. 05, 2008.

Rev. No 1.0



ETC Report No.:09-05-RBF-017

2.1 Definition
Intentional radiator:

2. DEFINITION AND LIMITS
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FCCID.: CHQ9055T

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

2.2 Restricted Bands of 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 45-5.15
0.495 - 0.505 ** 16.69475 - 16.69525 608-614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960-1240 7.25-7.75
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 9.3-9.5
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 3360-4400 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:

Except as shown in paragraphs (b) and (c) of this section, for an intentiona radiator that is
designed to be connected to the public utility (AC) power ling, the radio frequency voltage
that is conducted back onto the AC power line on any frequency or frequencies within the
band 150kHz to 30 MHz shdl not exceed the limitsin the following table, as measured
using a 50pH/50 ohms line impedance stabilization network (L1SN). Compliance with the
provisons of this paragraph shdal be based on the measurement of the radio frequency
voltage between each power line and ground at the power termind. The lower limit gpplies
at the boundary between the frequency ranges.

Frequency Quas Peak Average
MHz dBu V dBu V
0.15-0.5 66-56* 56-46*
0.5-5.0 56 46
5.0 -30.0 60 50

® Decreases with the logarithm of the frequency

Rev. No 1.0



ETC Report No.:09-

05-RBF-017

(2) Radiated Emission Limits:
According to 15.231(a), Periodic operation in the band 40.66-40.70 MHz and above 70
MHz, except as shown in paragraph 15.231(e), the fidd strength of emissons from
intentiona radiators operated under this section shdl not exceed the following:

Sheet 3 of 24 Sheets
FCCID.: CHQ9055T

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

* Linear interpolations.

According to 15.231(e), Intentional radiators may operate at a periodic rate exceeding that
specified in paragraph (@) and may be employed for any type of operation, including
operation prohibited in paragraph (a), provided the intentiond radiator complies with the
provisons of paragraphs (b) through (d) of this Section, except the field strength table in
paragraph (b) is replaced by the following:

Frequency Band Feld strength of Feld strength of
(MH2) Fundamenta (uv/m) Spurious (UV/m)
40.66-40.70 1,000 100
70-130 500 50
130-174 *500 to 1,500 *50 to 150
174-260 1,500 150
260-470 *1,500 to 5,000 *150 to 500
Above 470 5,000 500

* Linear interpolaions

Fed grength limits are at the distance of 3 meters, emissions radiated outsde of the
specified bands, shal be according to the generd radiated limits in 15.209,as following

table:

Other Frequencies Feld Strength of Fundamental
(MH2) nV/meter dBnmV/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 field strength limits are based
on average detector, however, the pesk field strength of any emission shal 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 transmission time

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

2) A tranamitter activated automatically shall cease transmisson within 5 seconds after
activation.

3) Periodic transmissions a regular predetermined intervas are not permitted. However,
polling or supervison tranamissons, including data, to determine system integrity of
transmitters used in security or safety applications are alowed if the total duration of
transmissions does not exceed more than two seconds per hour for each tranamitter.
There is no limit on the number of individud transmissons, provided the totd
transmission time does not exceed two seconds per hour.

4) Intentiond radiators which are employed for radio control purposes during
emergenciesinvolving fire, security, and safety of life, when activated to Sgnd an darm,
may operate during the pendency of the darm condition.

5) Tranamisson of set-up information for security systlems may exceed the transmission
duration limits in paragraphs (8)(1) and (a)(2) of this section, provided such
transmisson are under the control of a professond indaler and do not exceed ten
seconds after a manually operated switch isrdleased or a transmitter is activated
automaticdly. Such set-up information may include data

According to 15.231(€), devices operated under the provisons of this paragraph shal be
provided with a means for automaticaly limiting operation so that the duration of each
transmisson shdl not be greater than one second and the dlent period between
transmissions shdl be at least 30 times the duration of the tranamission but in no case less
than 10 seconds.

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. Operdation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must accept
any interference recelved, including interference that may cause undesired operation.

2.5 User Information

The usars manud or ingruction manua for an intentiond or unintentiond radiator shall caution
the user that changes or modifications not expressdy approved by the party responsble for
compliance could void the user's authority to operate the equipment.

Rev. No 1.0
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3 SYSTEM TEST CONFIGURATION

3.1 Justification
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All measurement were intentional to maximum the emissons from EUT by varying the connection

cables, therefore, the test result is sure to meet the gpplicable requirement.

3.2 Devicesfor Tested System

(2) KAM SHING
ELECTRONIC CO., LTD

Device Manufacture Modd / FCCID. Description
Transmitter of (1) RHINE ELECTRONIC | UC9055T/
Remote Control* CO, LTD CHQ9O055T

Remark “*” means equipment under test.

Rev. No 1.0
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4. RADIATED EMISSION MEASUREMENT

4.1 Applicable Standard
For periodic operation intentiond radiator, the radiated emission shdl comply with §15.231(b).

4.2 Measurement Procedure

A. Preliminary Measurement For Portable Devices

For portable devices, the following procedure was performed to determine the maximum
emisson axisof EUT:

1. With the receiving antenna is H polarization, rotate the EUT in turns with three orthogona
axes to determine the axis of maximum emisson.

2. With the receiving antenna is V polarization, rotate the EUT in turns with three orthogond
axes to determine the axis of maximum emisson.

3. Compare the results derived from above two seps. So, the axis of maximum emisson from
EUT was determined and the configuration was used to perform the find measurement.

B. Final M easurement

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

2. For emission frequencies measured below 1 GHz, a pre-scan is performed in a shielded
chamber to determine the accurate frequencies of higher emissons will be checked ona open
test dte. As the same purpose, for emission frequencies measured above 1 GHz, a pre-scan
a0 be performed with a 1 meter measuring distance before find test.

3. For emission frequencies measured below and above 1 GHz, set the spectrum andyzer on a
100 kHz and 1 MHz resolution bandwidth respectively for each frequency measured in step
2.

4. The search antenna is to be raised and lowered over a range from 1 to 4 meters in
horizontally polarized orientation. Position the highness when the highest value is indicated on
spectrum andyzer, then change the orientation of EUT on test table over arangefrom 0  to
360 with a speed as dow as possble, and keep the azimuth that highest emisson is
indicated on the spectrum analyzer. Vary the antenna position again and record the highest
vadueasafind reading. A RF test receiver is dso used to confirm emissons measured.

Rev. No 1.0
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5. Repeat step 4 until al frequencies need to be measured were complete.
6. Repeet step 5 with search antennaiin vertica polarized orientations.
7. Check the three frequencies of highest emission with varying the placement of cables (if any)

associated with EUT to obtain the worse case and record the resullt.

Figure 1 : Frequencies mesasured below 1 GHz configuration
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Figure 2 : Frequencies measured above 1 GHz configuration
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4.3 Test Data

A. Fundanmental and Harmonic

Operation Mode : Trangmitting

Test Date : May 08, 2009 Temperature : 25 °C Humidity 65 %

Frequency | Ant |Reading Factor Result @3m Limit @3m Margin| Table Ant.
Pol | (dBuV) (dB) (dBuV/m) (dBuVv/m) Degree | High

(MHz) H/V | Peak C D Peak Ave. Peak Ave. (dB) | (Deg.) (m)
303.8932 H 90.4 -7.0 | -10.1 83.4 | 73.3 94.8 | 74.8 -1.5 77 15
607.7864 H 67.5 -4.1] -10.1 63.4 | 53.3 74.8 | 54.8 -1.5 62 1.5
911.6796 H 60.5 2.3 | -10.1 62.8 | 52.7 74.8 | 54.8 2.1 79 1.5
*1215.5728 | HIV - | -13.6 | -10.1 --- --- 74.0 | 54.0 - - -
*1519.4660 | H/V - | -12.1 | -10.1 -—- - 74.0 | 54.0 - - -
1823.3592 | H/V - | -10.2| -10.1 74.0| 54.0
2127.2524 | HIV --- -8.8 | -10.1 - - 74.0| 54.0 --- --- ---
2431.1456 | HIV --- -7.9 | -10.1 - - 74.0| 54.0 --- --- ---
*2735.0388 | H/V -6.6 | -10.1 74.0 | 54.0
3038.9320 | H/V --- -5.3 | -10.1 - - 74.0 | 54.0 --- --- ---

Note :

1. Factor C means*“ corrected”, and that includes antenna factor, cable loss, amplifier
gain (if any). And Factor D means“ Duty”, that is for calculating the average value
and derived from section 3.6 in this test report.

2.Peak Result = Reading + C. Factor
Ave. Result = Peak Value + D Factor

3. “*” means the frequency fall in the restricted frequency band, and the limit of
emission isreferred to FCC class B

4. The limit for spurious emissions refersto FCC815.231.

5. The expanded uncertainty of the radiated emission testsis 3.53 dB.

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

Rev. No 1.0
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B. Other Emission

a) Emisson frequencies bdlow 1 GHz

Test Date : May 08, 2009

Temperature : 25 °C
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Humidity: 65 %

Frequency | Ant-Pol| Meter Corrected | Result Limit Margin | Table |Ant. High
Reading Factor @3m @3m (dB) | Degree (m)

(MH2z) H/V (dBuV) (dB) (dBuV/m) | (dBuV/m) (Deg.)

41.150 V 30.3 -12.1 18.2 40.0 -21.8 175 1.0
199.240 H 26.6 -7.2 19.4 43.5 -24.1 79 1.5
245.820 V 26.9 -4.2 22.7 46.0 -23.3 194 1.0
392.170 H 30.6 -6.2 24.4 46.0 | -21.6 92 1.5
447.180 H 32.5 -5.6 26.9 46.0 -19.1 74 1.5
592.190 V 33.2 -4.7 28.5 46.0 -17.5 177 1.0

Note:
1. Remark “---" meansthat the emisson levd istoo low to be measured.

2. The expanded uncertainty of the radiated emission testsis 3.53 dB.

b) Emission frequencies above 1 GHz

Radiated emission frequencies above 1 GHz to 5 GHz were too low to be measured
with a pre-amplifier of 35 dB.

Rev. No 1.0
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4.4 Field Strength Calculation

The fidd drength is cdculated by adding the Antenna Factor and Cable Factor, and
ubtracting the Amplifier Gain (if any) from the measured reading. For the limit is employed
average vaue, therefore the peak vaue can be trandferred to average vaue by subtracting the
duty factor. The basic equation with a sample caculationis asfollows:

Peak = Reading + Corrected Factor
where
Corr. Factor = Antenna Factor + Cable Factor - Amplifier Gain (if any)
And the average vaue is

Average = Peak Value + Duty Factor
Note : If the measured frequencies are fall in the restricted frequency band, the limit
employed must be quas peak value when frequencies are below or equal to 1
GHz. And the measuring instrument is set to quasi peak detector function.

45 ActivateTime

This EUT is operated by manudly, and Activate Time is less than 5second after being
released.

4.6 Calculation of Duty Factor

The duty factor is caculated with following formula

Tot duty

201
c)gPe ro foluTlirsael n

303.8932 MHz

(0.8ms x 6)+(0.44ms x 7)
254ms

Duty Factor  20log =-10.1dB

Rev. No 1.0
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RBW 1 Mz Delta 1 [T1 ]
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Date: 8. MAY. 2009 11:04:09
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RBW 1 Mz Delta 1 [T1 ]
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4.7 Radiated Test Equipment
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Equipment M anufacturer Model No. | Calibration Date [Next Cal. Date
Test Receiver Rohde & Schwarz| ESCI 2009/02/04 2010/02/04
Spectrum Advantest R3162 2009/02/03 2010/02/03
Bi-Log Antenna Schaffner CBL 6111 2008/06/05 2009/06/05
Log-periodic Antenna EMCO 3146 2008/10/08 2009/10/08
Biconical Antenna EMCO 3110 2008/12/21 2009/12/20
Double Ridged Antenna | EMCO 3115 2008/05/14 2009/05/14
Amplifier HP 8449B 2008/12/05 2009/12/05
Amplifier HP 83051A 2008/05/23 2009/05/23
Amplifier HP 8447D 2008/05/16 2009/05/16
Spectrum Rohde & Schwarz| FSP40 2008/09/11 2009/09/11

4.8 Measuring Instrument Setup

Explanation of measuring instrument setup in frequency band measured is asfollowing :

Frequency Band Instrument Function Resolution Video
(MH2) bandwidth Bandwidth
30 to 1000 RF Test Receiver Quasi-Peak 120 kHz N/A
Spectrum Analyzer Peak 100 kHz 100 kHz
Above 1000 Spectrum Analyzer Peak 1 MHz 1 MHz
Spectrum Analyzer Average 1 MHz 10 Hz

Rev. No 1.0




ETC Report No.:09-05-RBF-017 Sheet 16 of 24 Sheets
FCCID.: CHQ9055T

4.9 Radiated M easurement Photos
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5. BANDWIDTH OF EMISSION

5.1 Applicable Standard Plot Graphic of Bandwidth

Per FCC rule 8§15.231(c), the permitted emission bandwidth is no wider than 0.25%0f the
center frequency for devices operating above 70 MHz and below 900 MHz.

5.2 Bandwidth Test Equipment

Equipment M anufacturer Model No. | Calibration Date [Next Cal. Date

Spectrum Rohde & Schwarz | FSP40 2008/09/11 2009/09/11

5.3 Plot Graphic of Bandwidth

The emisson bandwidth limit for this tranamitter is
303.8932 MHz* 0.25% 759.733 kHz

20 dB bandwidth = 57 kHz
Test Result: 57 kHz  759.733 kHz
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6. CONDUCTED EMISSION MEASUREMENT

6.1 Standard Applicable

For unintentional and intentiond device, Line Conducted Emission Limits are in accordanceto §
15.107(a) and 815.207(a) respectively .

6.2 Measurement Procedure

1. Setup the configuration per figure 3.

2. A prdiminary scan with a spectrum monitor is performed to identify the frequency of emisson
that has the highest amplitude relative to the limit by operating the BUT in selected modes of
operation, typica cable postions, and with atypica system configuration.

3. Record the 6 or 8 highest emissons relive to the limit.

4. Measure each frequency obtained from step 3 by a test receiver set on quas peak detector
function, and then records the accuracy frequency and emisson levd. If dl emissons
measured in the specified band are attenuated more than 20 dB from the limit, this step would
be ignored, and the peak detector function would be used.

5. Confirm the highest three emissions with variation of the EUT cable configuration and record
the find data

6. Repeat al above procedures on measuring each operation mode of EUT.

Figure 3 : Conducted emissions measurement configuration

Vertical Reference
Ground Plane

/ Test Receiver

Lo

LISN R eference Ground Plane
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6.3 Conducted Emission Data

Operation Mode : Working
Test Date : May 08, 2009 Temperature : 25 °C Humidity : 65 %

Mode: Working N1
Frequency Meter Reading Factor Result Limit Margin
(dBYY) (dBWY) (dBHV) (dBuY)
(MH2) QP | Avg | (@B) QP | AVG | QP | AVG| QP | AVG
0.189 248 | ---- 0.2 250 | --- | 641 | 541 | -391 | ----
0.235 211 | - 0.2 213 | - | 623 | 523 | -41.0 | ----
0.282 161 | ---- 0.2 163 | ---- | 608 | 508 | -44.4 | ----
0.665 147 | ---- 0.3 150 | ---- | 560 | 460 | -41.0 | ----
21753 | 237 | - 14 | 251 | - | 600 | 500 | -349 | ----
24281 | 269 | - 15 284 | --- | 600 | 500 | -31.6 | ----
Mode: Working L1
Frequency Meter Reading Factor Result Limit Margin
(dBYY) (dBuY) (dBHV) (dBuY)
(MH2) QP | Avg | (@B) QP | AVG | QP | AVG| QP | AVG
0.189 234 | ---- 0.2 236 | --- | 641 | 541 | -405| ----
0.235 205 | ---- 0.2 207 | - | 623 | 523 | -416 | ----
0.282 167 | ---- 0.2 169 | ---- | 608 | 508 | -438 | ----
0.763 145 | ---- 0.3 148 | ---- | 560 | 460 | -412 | ----
21054 | 229 | - 14 | 243 | - | 600 | 500 | -35.7 | ----
25218 | 269 | ---- 15 284 | ---- | 600 | 500 | -31.6| ----

Note : 1. The expanded uncertainty of the conducted emission testsis 2.45 dB.
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6.4 Result Data Calculation
The reault data is caculated by adding the LISN Factor to the measured reading. The basic
equation with asample caculation is as follows:
RESULT = READING + LISN FACTOR

Assume a receiver reading of 22.5 dBy V is obtained, and LISN Factor is 0.1 dB, then the
total of disturbance voltageis22.6 dBu V.

RESULT =225+0.1=226dBu V
Leved iny V = Common Antilogarithm[(22.6 dBu V)/20]
=1348pu V

6.5 Conducted Measurement Equipment
The following test equipment are used during the conducted test .

Equipment Manufacturer Model No. |Calibration Date [Next Cal. Date
EMI Test Receiver | Rohde & Schwarz ESCI 2009/02/04 2010/02/04
LISN Kyoritsu KNW-403D 2008/10/06 2009/10/06
LISN Rohde & Schwarz ESH2-75 2008/06/27 2009/06/27
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6.6 Photos of Conduction Measuring Setup
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7 ANTENNA REQUIREMENT

7.1 Standard Applicable

According to §15.203, an intentiond radiator shall be designed to ensure that no antenna other
than that furnished by the respongble party shal be used with the device.

7.2 Antenna Construction

The antenna.is permanently integrated on RF Board, no consideration of replacement.
Pease see photos submitted in Exhibit B.
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