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Chapter 1 GENERAL

1.1 Introduction

The following measurement report is submitted on behdf of goplicant in support of an
Internationa Periodic Radiator certification with Part 2 Subpart J and Part 15 Subpart A and C of
the Commisson's Rules and Regulations.

1.2 Description of EUT

EUT : Multimedia Controller

Model No. : Keypoint, TSBZ-401

FCCID : RAC2300A01

Frequency Range : 433.50MHz~ 434.50MHz

Power Type . Powered by 3V battery (Sze AAA*2)

The fundamentd frequency of transmitter emitted is due to a press on button of the EUT.
The emitting time of fundamental freguency 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 & a pogition, which transmits the maximum emisson.

1.3 Description of Support Equipment
No support equipment:
The EUT itself forms a system. No support equipment is requited for its norma 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 ANS| C63.4 1992 section 13

1.5 Location of the Test Site

The radiated emissons measurements required by the rules were performed on the
three-meter, Anechoic Chamber (Registration Number: 93906) mantaned by Training
Research Co., Ltd. 1F, No. 255, Nan Yang Street, Hs-chih, Taipel Hsen 221, Tawan, R.O.C.
Complete description and measurement data have been placed on file with the commisson. The
conducted power line emissons tests and other test items were performed in a anechoic chamber
a0 located at Training Research Co., Ltd.

1F, No. 255, Nan Yang Street, Hsi-chih, Tape Hsen 221, Tawan, RO.C. Training
Research Co., Ltd. isligted 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 emisson characterigtics. The find configuration of the test sysem and the mode of
operation used during these tests were chosen as that which produced hghest emisson leves.
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 et to tranamit continuoudly. Various key
configurations were aso investigated to find the maximum duty cycle.

The resolution bandwidth and video bandwidth of the spectrum anadyzer was al st to
1MHz to encompass al sgnificant spectra components during the test. The analyzer operated in
linear scale and zero span node 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:

Tota oninterva in acomplete pulsetrain
Duty Cycle (%) = X 100%
Length of acomplete pulsetrain

To caculae the actud fied 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 I nstruments

Instrument Name Model No. Brand Seria No. Lagt time Next time
EMI Receiver 8546A HP 3520A00242 07/28/03 07/28/04
RF Filter Section 85460A HP 3448A00217 07/28/03 07/28/04
Bi-log Antenna CBL 6141A CHASE 4206 05/27/03 05/27/04
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2.3 Test Instruments Configuration

Chase

3 meters Bi-log Antenna

EUT

Wood Table

A

Resolution Bandwidth  : 1 MHz =
Video Bandwidith :1MHz [:] =
Span :0Hz = :‘
Vertica Scae :Linear

2.4 Test Result
Following is the test result, which produce maximum duty cycle:
Totd oninterva in acomplete pulsetrain
=24.125ms
Length of acomplete pulsetran
=9.625 ms
Duty Cycle (%) = 9.625 ms/ 24.125 ms* 100% = 0.398964
Duty Cycle Correction Factor (dB) = 20 * Log (0.398964) = -7.891
A plot is attached on the following page.
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Duty Cycle Test Picture

=) 19:23:18 AUG 25, 2883
2AT B dB

REF 80.8 dBuV

SUBM 188 kkz

=

O | {9:2Y4:8Y AUG £3, cidal
8AT 8 dB

REF 98.8 dBuV

7/15

HKRa 9.6258 msec Last Wrg
.08 dg Key Meny

SPAN

HARKER
NORMAL

|
SPAN @ Hz
$5HUP 5B.0 nsec

MKRa 24,125 nsec/Last Hed
-1.81 dp|Key Meny

Report No.: AA515953 (TX)

Training Research Co., Ltd., TEL: 886-2-26935155,F ax: 886-2-26934440



Test Report 8/15

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 digita oscilloscope in the bandwidth test. For detaled
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.
433.92MHz * 0.25% = 1.0848MHz. The detector function was st to pesk and hold mode to
clearly observe the components.

3.2 Test Result

Measured Transmitter Bandwidth: 770 kHz
Permitted Maximum Bandwidth: 1084.8 kHz
A plot atached on the following page.
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Plot of the Transmitter Bandwidth M easurement
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Chapter 4 CONDUCTED EMISSIONSMEASUREMENTS

4.1 Test Condition

The EUT operates solely by the battery (UM-4, Size AAA batteries * 2). According to
therule of section 15.207(c). The EUT exempt to the power line conducted test.

4.2 Test Result

Test Result: N/A (not applicable)
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Chapter 5 RADIATED EMISSIONSMEASUREMENTS

5.1 General Configuration

Prior to find tegting, the EUT was placed in athree-meter annechoic chamber and scanned at
aclose distance to determine its emission characteristics. The physca arrangement of the EUT was
varied (within the scope of arrangements likely to be encountered in actua use) to determine the
effect on the unit's emanations in amplitude, directivity, and frequency. The exact system
configuration that produced the highest emissions was noted o it could be reproduced later during
the find tests. This was done to ensure that the final measurements would demondrate the
worst-case interference potentia of the EUT.

5.2 Test Condition and Setup

Find radiation messurements 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 pogtioned to yield the maximum duty cycle that had measured before radiated
emissions test. The test battery was atotaly brand-new one.

A nonconductive materia 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 emisson levels. Measurements
were taken using both horizontal and vertical antenna polarizations.

Note: Setting the EUT to transmit continuoudy wasjust for the testing

The fidd strength below 1GHz was measured by CHASE Bi-log Antenna (mode: CBL
6141A) at 3 meter, and the EMCO Double Ridged Guide Antenna (modd: 3115) was used in
frequencies 1 ~ 18GHz at a distance of 3 meter.
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Appropriate preamplifiers were used for improving sengtivity and precautions were taken to

avoid overloading or desengtizing the spectrum andyzer. 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 below and up 1GHz. The peak levels were
obtained by subtracting the duty cycle correction factor from the peak readings.

The following procedures were used to convert the emisson levels measured in decibes

referenced to 1 micro-volt (dBnV) into fidd intengty in micro-volts pre meter (mV/m).

@

)

The actua fidd intendty in decibes referenced to 1 micro-volt per meter (dBnV/m) is
determined by agebraicdly adding the measured reading in dBnV, 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)
Peak VVadue = Reading Amplitude + Correction Factors

True Vdue = Peak Vaue + Duty Cycle

Above 1GHz

Correction Factors = Antenna Factor + (Cable Loss— Amplifier Gan)
Peak Vaue = Reading Amplitude + Correction Factors

True Vaue = Pesk Vdue + Duty Cycle

Thefidd intengty in micro-volts per meter can then be determined by the following
equation:

F|(ITV/ m) - 10F| (dBmv/ m) / 20

The FCC specified emission limits were cdculated according the EUT operating frequency
and obtained by following linear interpolation equations:
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(@) For fundamental frequency:
feut : EUT Operating Frequency Emission Limit (mv/m)

12500(mV/m) — 3750(mV/m)

= [feur(MH2) — 260(MHz)] X
470(MHz) — 260(MH2)

(b) For spuriousfrequencies:
feut : EUT Operating Frequency Emission Limit (mv/m)

1250(mV/m) — 375(mV/m)

= [fEUT(M HZ) — 260(M HZ)] X
470(MH2z) — 260(MH2z)

5.3 List of Test | nstruments

13/15

+ 3750(MV/m)

+ 375(mV/m)

Calibration Date

Ingrument Name Model No. Brand Seria No. Lagtime Nexttime
EMI Receiver 8546A HP 3520A 00242 07/28/03  07/28/04
RF Filter Section 85460A HP 3448A 00217 07/28/03  07/28/04
Bi-log Antenna CBL 6141A CHASE 4206 05/27/03  05/27/04
Spectrum Analyzer 8564E HP 3720A 00840 07/23/03  07/23/04
Microwave Preamplifier  84125C HP US36433002  07/30/03 07/30/04
Horn Antenna 3115 EMCO 9104-3668 12/24/02  12/24/03
Horn Antenna RA42-K-F-4B-C CMT 961505-003 02/01/03 02/01/04
Anechoic Chamber (cable cdlibrated together) 05/20/03  05/20/04
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5.4 Test Instruments Configuration

Wood Table
[ ]

C) Both antenna
were moved Bi-log Antenna

for 1to 4 meters

0.8 meters

t X-position EUT Stand on three
Orthogonal planes respectively
Z-position
—
Y-position
EMCO 3115
Double Ridged
3 meter Guide Antenna
Rotate 360 degree

Resolution Bandwidth : 1 MHz
Video Bandwidth : 1 MHz

Ground Plane

HP 8546A & HP 85460A

S g OSEE
I

= s O BES ® O
* coooco [
I

HP 8564E Spectrum Analyzer HP83051 Preamplifier
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5.5 Test Result of Radiated Emissions

The highest peask vaues of radiated emissions form the EUT at various antenna heights,
antenna polarization, EUT orientation, etc. are recorded on the following (worst case).

15/15

Test Conditions: Testing Room: Temperature: 25 ° C Humidity: 73% RH
Table 1 Radiated Emissionsfor 30MHzto 5GHz[Horizontal] [ X-axis]
';fn‘?gi CF \F/);?Jke g,‘ga J;‘:Jee FCC ClassB
Frg\";l‘:j;‘)cy A(Z‘g'r':v”‘)’e A?;‘h)H- Ange | (dB) | (dBmvim) | (dB) | (@Brvim) (dB'-r'r”{}}m) '\ﬂggn
105.17 28.78 100 295| -0.60 28.18 - 28.18 4350 -15.32
146.40 2349 100 304| -205 2144 - 2144 4350 -22.06
433.92 77.05 1.00 6] 229 79.34| -7.98 71.36 80.82 -9.46
867.32 24.29 1.00 20| 16.28 4057| -7.98 32.59 60.82| -28.23
1735.68 34.45 100 124 280 37.25( -7.98 29.27 60.82| -31.55
Table 2 Radiated Emissions for 30MHz to 5GHz [Vertical] [Y-axis]
';fn“i'g?; CF Sgike &ﬁ J;‘i FCC Class B
Frg\j‘ﬁ;‘)cy A(g‘gr'rtvu‘;e ATt -1 Arge | (dB) | @B | (@) | B | gt | MG
39.70 2221 100 122 6.39 28.60 - 28.60 40.00 -11.40
105.17 23.29 100 312| -0.60 22.69 - 22.69 4350 -20.81
202.17 2340 100 344| -268 20.72 - 20.72 4350 -22.78
28947 37.28 1.00 89| -247 34.81 --- 34.81 46.00 -11.19
321.00 24.63 100 312 -194 22.69 - 22.69 46.00 -23.31
433.92 74.72 1.00 26| 240 7712 -7.98 69.14 80.82| -11.68
867.75 23.07 1.00 48| 16.36 3943 -7.98 3145 60.82| -29.37|
1735.68 36.00 100 149| 280 38.80] -7.98 30.82 60.82| -30.00
Note:
1. Margin = Amplitude— limit, if margin is minus means under limit.
2. Correction factor = Antenna factor + ( Cable Loss — Amplitude gain)
3. Peak Vdue = Reading Amplitude + Correction Factors
4. TrueVdue = Pesk Vdue + Duty Cycle
5. The**” meansredtricted bands
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