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Applicant 6F, No.2, Lane 348, Chung Shan Rd., Sec. 2,
address Chung Ho City, Taipei Hsien, Taiwan, R.O.C.
Applicant POWERTECH INDUSTRIAL CO., LTD.
Kind of Equipment Intentional Periodic Radiator

Items tested Remote Control Appliance (Transmitter)
Model No. PTTX02 (Sample# G21599)

Results Compliance (As detailed within this report)
Date 12/28/2000 (month / day / year) (Sample received)

01/09/2001 (month / day / year) (Test)

Prepared by i Project Engineer
Authorized by % 4; General Manager
(Frank Tsai)

Issue date January 10, 2001 (month / day / year)
Modifications None

Tested by Training Research Co., Ltd.

Office at 2, Lane 194, Huan-Ho Street, Hsichih, Taipei Hsien 221, Taiwan
Chamber at 2 194, Huan-Ho Street, Hsichih, Taipei Hsien 22
Conditions of issue:

(1) This test report shall not be reproduced except in full, without written
approval of TRC. And the test result contained within this report only
relate to the sample submitted for testing.

(2) This report must not be used by the client to claim product endorsement
by NVLAP or any agency of U.S. Government.

Y FCC ID: NHSPTTX01A
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Chapter 1 General
1.1 Infroduction

The following measurement report is submitted on behalf of applicant in support of an
International Periodic Radiator certification with Part 2 Subpart ] and Part 15 Subpart A and
C of the Commission's Rules and Regulations.

1.2 Description of EUT

EUT :  Remote Control Appliance (Transmitter)
Model :  PTTX02
FCCID :  NHSPTTX01A

Frequency Range :  Operated in 315.115 MHz

Power Type :  Powered by Battery (12V)

Applicant :  Powertech Industrial Co., Ltd.
6F, No. 2, Lane 348, Chung Shan RD., Sec. 2,
Chung Ho City, Taipei Hsien, Taiwan, R.Q.C,

The fundamental frequency of transmitter emitted is duc to a press on button of the
EUT. The emitting time of fundamental frequency is less than 5 seconds pursuant to
FCC Part 15.231(a). There are security codes for avoiding the possibility of duplicating
codes in adjacent systems. The coding must be matching with the companion receiver.

While testing the EUT was adjusted at a position which transmit the maximum
emission.

1.3 Description of Support Equipment

The EUT itself forms a system. No support equipment is requited for its normal
operation.
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1.4 Test Procedure

All measurements contained in this report were performed according to the techniques
described in measurement procedure of ANSI C63.4 1992 section 13

1.5 Location of the Test Site

The radiated emissions measurements required by the rules were performed on the three-
meter, Anechoic Chamber (Registration Number: 93906) mantained by Training Research
Co,, Ltd. 1F, No. 2, Lane 194, Huan-Ho Street, Hachih, Taipei Haen 221, Tawan, R.O.C.
Complete description and measurement data have been placed on file with the commission. The
conducted power line emissons tests and other test items were performed in a anechoic chamber
aso located at Training Research Co.,, Ltd.

No. 2, Lane 194, Huan-Ho Street, Hachih, Tape Hsen 221, Tawan, R.O.C. Training
Research Co., Ltd. is listed by the FCC as afacility available to do measurement work for others
on acontract basis.

1.6 General Test Condition

The conditions under which the EUT operates were varied to determine their effect on the
equipment’s emission characterigics. The fina configuration of the test sysem and the mode of
operation used during these tests were chosen as that which produced highest emission levels.
However, only those conditions that the EUT was considered likely encounter in normal use were
investigated.
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Chapter 2 Transmitter Duty Cycle Measurements
2.1 Test Condition and Setup

The duty cycle measurements were performed in a shielded enclosure. The EUT was placed
on a wooded table which is 0.8 meters height and a bi-log periodic antenna was used distance
about 3 meters for recaiving. While testing EUT was st to transmit continuoudy. Various key
configurations were dso investigated to find the maximum duty cycle.

The resolution bandwidth and video bandwidth of the spectrum andyzer was dl st to
1MHz to encompass al sgnificant spectral components during the test. The andlyzer operated in
linear scale and zero span mode after tuning to the transmitter carrier frequency. The spectrum
andyzer measured pules width. The pulse width was determined by the difference between the
two haf voltage points on a pulse.

The duty cycle was determined by the following equation:

Totd on interval in acomplete pulsetrain
Duty Cycle (%) = X 100%
Length of acomplete pulsetrain

To caculae the actud field intengity, the duty cycle correction factor in decibel is needed for
later use and be obtained from following conversion:

Duty Cycle Correction Factor (dB) = 20 X Log 10 Duty Cycde

2.2 List of Test Instruments

Instrument Name Model No.  Brad Seria No. Last time Next time
EMI Receiver 8546A HP 3520A00242 10/18/00 10/18/01
RF Filter Section 85460A HP 3448A00217 10/18/00 10/18/01
Bi-log Antenna CBL6141A  <cheffner 4151 07/04/00 07/04/01
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2.3 Test Instruments Configuration

Schaffner CBL6141A
Bi-Log periodic Antenna
3 meters >{
EUT
Wood Table
— ]
0.8 meters

HP 8546A & HP 85460A

==
[ —
= 892

Resolution Bandwidth: 1 MHz
Video Bandwidth : 1 MHz
Span :0Hz

Verticd Scale . Linear

2.4 Test Result
Following is the test result, which produce maximum duty cycle:
Tota on interva in acomplete pulse train = 31.500 ms

Length of a complete pulse train = 41.500 ms
Duty Cycle (%) = 31.500 ms/ 42.000 ms* 100%=0.750000

Duty Cycle Correction Factor (dB) =20 * Log 0.750000 = -2.498774
A plot is attached on the following page.
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Pig 1. Recelver : Pictureof the Duty Cycle Test
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Chapter 3 Transmitter Bandwidth Measurements, FCC Part 15.231(c)

3.1 Test Condition & Setup

The test setup used to transmitter bandwidth measurement was the same with duty cycle
test, except there is no need for digital oscilloscope in the bandwidth test. For detailed
description, please reference to section 2.1, 2.2 and 2.3 on page 6 and 7 of this report.

The resolution bandwidth of the spectrum andyzer was set to 100KHz, which is greater 5
percent of the maximum permitted bandwidth that required by the ANSI C63.4 sectionl3.
Bandwidth is determined at the point 20dB down from the modulator carrier. The maximum
permitted bandwidth specified by the rule was 0.25% of the center frequency of the EUT, eg.
315.115MHz * 0.25% = 787.78KHz. The detector function was set to peak and hold mode to
clearly observe the components.

3.2 Test Result

Measured Transmitter Bandwidth: 468.000KHz
Permitted Maximum Bandwidth: 787.787KHz
A plot attached on the following page.
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Pig 2. Receiver: Plot of the Transmitter Bandwidth M easurement
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Chapter 4 Conducted Emissions Measurements

The EUT operates solely by the battery. According to the rule of section 15.207(c). The EUT
exempt to the power line conducted test.
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Chapter 5 Radiated Emissions Measurements
5.1 General Configuration

Prior to open-fidld testing, the EUT was placed in a shielded enclosure and scanned at a close
distance to determine its emisson characteristics. The physica arrangement of the EUT was varied
(within the scope of arrangements likely to be encountered in actud use) to determine the effect on
the unit's emanations in amplitude, directivity, and frequency. The exact sysem configuration theat
produced the highest emissions was noted so it could be reproduced later during the find tests. This
was done to ensure that the findl measurements would demondgtrate the worst-case interference
potentia of the EUT.

5.2 Test Condition and Setup

Fina radiation measurements were made on a three-meter, annechoic chamber. The EUT
was placed on a nonconductive turntable that is 0.8 meters height, top surface 1.0 x 1.5 meter.
The spectrum was examined from 30MHz to 18GHz order to check the whole spectrum that
could be generated from the EUT. During the test, EUT was st to transmit continuoudy and the
switch was podgtioned to yield the maximum duty cycle that had measured before radiated
emissonstest. The test battery was atotaly brand-new one.

A nonconductive materid surrounded the EUT to supporting the EUT for standing on three
orthogond planes. At each condition, the EUT was rotated 360 degrees, and the antenna was
raised and lowered from one to four meters to find the maximum emission levels. Measurements
were taken using both horizonta and vertical antenna polarizations.

Note: Setting the EUT to transmit continuoudy wasjust for thetesting

The field strength below 1GHz was measured by Schaffner Bi-Log Periodic Antenna (model
CBL6141A) at 3 meter, and the EMCO Double Ridged Guide Antenna (model 3115) was used
in frequencies 1 ~ 18 GHz at a distance of 1 meter. All test results were extrapolated equivaent
sgna a 3 meters utilizing an inverse linear distance extrapolated factor (20dB/decade).

Report No.: G2115599
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Appropriate preamplifiers were used for improving sengtivity and precautions were taken to avoid
overloading or desengtizing the spectrum analyzer. No post-detector video filters were used in the test.
The spectrum andyzer's 6dB bandwidth was set to 3 M and the spectrum was operated in the peak
detection mode, for frequencies both bedow and up 1 GHz. The pesk levels were obtained by
subtracting the duty cycle correction factor from the peek readings.

The following procedures were used to convert the emisson levels measured in decibds
referenced to 1 micro-volt (dBnV) into field intengty in micro-volts pre meter (mV/m).

(1) Theactud field intengty in decibels referenced to 1 micro-volt per meter (dBnV/m) is

e

determined by agebraicdly adding the measured reading in dBmV/, the correction factor
(dB), duty cycle correction factor (dB), and distance extrapolation factor (dB) at the

appropriate frequency:

30MHz~1GHz

Correction factor = Antenna factor + (Cable Loss — Amplitude gain)
Corrected Amplitude = Reading Amplitude — Correction Factors

(For example: 30MHz correction factor = 15.5 + (-15.26) = 0.24 dB/m)

Above 1GHz
1. Correction Factors = Antenna Factor + Cable Loss — Distance Extrapolation

Factor (9.54dB) — Amplifier Gan
2. Peak Amplitude + Correction Factor + Duty Cycle Correction Factor = Corrected

Thefidd intengty in micro-volts per meter can then be determined by the following
equeation:
Fl (nV/ m) — loFI (dBnVv/ m) / 20
The FCC specified emisson limits were cdculated according the EUT operating frequency
and obtained by following linear interpolation equations.
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(1) For fundamental frequency:

feur : EUT Operating Frequency

Emission Limit (MV/m) = [feur(MHZ) - 260(MH2)] X

3750(mV/m)

(2) For spuriousfrequencies.

feut - EUT Operating Frequency

Emission Limit (MV/m) = [feur(MHZ) - 260(MH2)] X

375(nv/m)

List of Test Instruments

12500(NV/m) — 3750(MV/m)

470(MHz) — 260(MHz2)

1250(MmV/m) — 375(MV/m)

-+

470(MHz) — 260(MH2)

Ingrument Name Moded No Brand Seria No. Ladgt time Next time
EMI Receiver 8546A HP 3520A 00242 10/18/00  10/18/01
RF Filter Section 85460A HP 3448A 00217 10/18/00  10/18/01
Switch/Control Unit 3488A HP N/A 11/22/00  11/22/01
(>30MH2)

Auto Switch Box ASB-01 TRC 9904-01 11/22/00  11/22/01
(>30MH2)

Bi-log Antenna CBL6141A  Schaffner 4151 07/04/00  07/04/01
Spectrum Analyzer 8564E HP US36433002 08/13/00  08/13/01
Microwave Preamplifier  83051A HP 3232A00347 08/13/00  08/13/01
Horn Antenna 3115 EMCO 9704 - 5178 08/15/00  08/15/01
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5.3  Test Instruments Configuration

EUT Stand on three
Orthogonal planes respectively

? X-position

Z-position

Y -position 1 meter

Rotate 360 degree

' EMCO 3115
Double Ridged
K Guide Antenna 3

Both antenna
were moved
for 1to 4 meters

Wood Table

3 meters >{

0.8 meters

Schaffner CBL6141A
Periodic Antenna

Ground Plane

HP 8546A & HP 85460A

=8
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HP 8564E Spectrum Analyzer
Resolution Bandwidth : 1 MHz
Video Bandwidth : 1 MHz

HP83051 Preamplifier
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Radiated Test Placement: (Photographs)
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5.5 Test Result of Radiated Emissions

The highest pegk vaues of radiated emissons form the EUT at various antenna heights,
antenna polarization, EUT orientation, etc. are recorded on the following.

Test Conditions.

Teding Room : Temperature: 26 ° C Humidity : 73% RH

Tablel Open Fidd Radiated Emissions For 30OMHz to 1GHz [Horizontal]

Radiated Correction FCC ClassB
Emission Factors | Corrected (3M)
Amplitude
Frequency | Amplitude | Ant. H. | Tdble Limit Margin
o dB dBmv/
MHD) | e | @ | () | @B | @BV ey | (dB)
315.115 51.89 1.00 1 -17.29 69.18 75.63 -6.45
630.228 19.87 1.00 22 -23.42 43.29 55.63 -12.34
945.346 4.92 1.00 27 -28.48 33.40 55.63 -22.23
Note:

1. Margin = Corrected — Limit.
2. Peak Amplitude — Correction Factors = Corrected
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Table2 Open Fidd Radiated Emissonsfor 1GHz to 18GHz [Horizontal]
Radiated Correction| Duty FCC Class B
Emisson Factors Cyde | Corrected (3M)
Frequency | Amplitude | Ant.H. | Tabl Amplitude Limt | Magi
mplitude . H. e dB dB imi agin
GH) | e | @) | (=) | (B | (B emvim) | ey | (dB)
1.258  54.45 1.00 64 -8.67| -2.49 43.29 55.63 -12.34
1575 4345 1.00 118 -8.67| -2.49 32.29 53.98 -21.69
1.883  37.95 1.00 27 -8.67| -2.49 26.79 55.63| -28.84
* k%
Note:

1. Margin = Corrected — Limit.

2. Peak Amplitude + Correction Factor + Duty Cycle = Corrected

Report No.: G2115599
Training Research Co., Ltd., TEL: 886-2-26935155,Fax: 886-2-26934440



L= B 3 (C 00 R 19/20
Table3 Open Field Radiated Emissions For 30MHz to 1GHz [Vertical]
Radiated Correction FCC Class B
Emission Factors | Corrected (3M)
. Amplitude — _
il sy B ol ol ORI G B PP e
315.115 48.40 1.00 1 -17.44 65.84 75.63 -9.79
630.228 14.40 1.00 50 -23.64 38.04 55.63 -17.59
945.346 7.50 1.00 37 -30.02 37.52 55.63 -18.11
Note:

1. Margin = Corrected — Limit.
2. Peak Amplitude — Correction Factors = Corrected
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Table4 Open Fidd Radiated Emissions For 1GHz to 18GHz [Vertical]
Radiated Correction| Duty FCC Class B
Emisson Factors Cyde | Corrected (3M)
Frequency | Amplitude | Ant.H. | Tabl Amplitude Limt | Magi
mplitude .H. e dB dB imi argin
GH) | (@ervm | @ | (c) [ (B | (B @snvim) | ey | (dB)
1.258  53.29 1.00 215 -8.67| -2.49 42.13 55.63 -13.50
1.575 43.29 1.00 110 -8.67| -2.49 3213 53.98| -21.85
1.883 35.29 1.00 209 -8.67| -2.49 24.13 55.63 -31.50
* k%
Note:

1. Margin = Corrected — Limit.
2. Peak Amplitude + Correction Factor + Duty Cycle = Corrected
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