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FCC ID: H50OTRO1

1. GENERAL INFORMATION

1-1.

Product Description

The ADVANCE SECURITY INC. Model: TX780V (referred to as the EUT in this report) is
a Transceiver of car alarm security system. It offers wireless remote control, ideal for use in
vehicle security system to activate the function of center door lock control system and car
searching except the alarm system.

A magjor technical descriptions of EUT is described as following:

A). Operation Frequency: 433.92 MHz

B). Modulation : Pulse Modulation

C). Antenna Designation: Non-User Replaceable (Fixed)

D). Power Supply: 1.5V, Battery Operated.

E). Receiver type : Superheterodyne

Fundament al Frequendg3. 92MHz

Power Source 1 . Battery Operated

Transmitting Ti me Peri 6d5 cseconds

Associated Receivelr FCC DOC

Related Submittal(s) / Grant ()

This submittal(s) (test report) is intended for FCC ID : HSOTROL1 filing to comply with Sec-
tion 15.231 of the FCC Part 15, Subpart C Rules. The composite system(receiver) is compli-
ance with Subpart B is authorized under a DoC procedure.

1-3. Test Methodology

Both conducted and radiated testing were performed according to the procedures in ANS|
C63.4 (1992). Radiated testing was performed at an antennato EUT distance 3 meters.

1-4. Test Facility

The open areatest site and conducted measurement facility used to collect the radiated data is
located on the address of No. 132-1, Lane 329, Sec. 2, Palain Road, Shijr Jen, Taipei, Taiwan,
R.O.C. of NEUTRON ENGINEERING INC. This site has been fully described in report dat-
ed Jun. 4, 1999 Submitted to your office, and accepted in a letter dated Sep. 02, 1999 (Reg.
No. 95335).
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FCC ID: H50OTRO1

2. System Test Configuration

2-1. EUT Configuration

2-2.

2-3.

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner which intends to maximize its emission
characteristics in a continuous normal application.

EUT Exercise

The EUT (Transmitter) was operated continuously in its normal operating mode for the pur-
pose of the measurements.

Test Procedure

2-2-1. Conducted Emissions (Not applicable in this report)

2-2-2. Radiated Emissions

The EUT isaplaced on as turn table which is 1.0m above ground plane. The turn table
shall rotate 360 degrees to determine the position of maximum emission level. EUT is
set 3m away from the receiving antenna which varied from 1m to 4m to find out the
highest emission. And also, each emission was to be maximized by changing the po-
larization of recelving antenna both horizontal and vertical. In order to find out the
max. emission, the relative positions of this hand-held transmitter(EUT) was rotated
through three orthogona axes according to the requirements in Section 13.1.4.1 of
ANSI C63.4-1992.

Radiated emissions from the EUT measured in the frequency range between 30
MHz and 1000M Hz were made witha Spectrum Analyzer, HP Model 8568B, us-
ing CISPR Quasi-Peak detector mode and appropriate broadband linearly polarized
antenna or Peak detector mode and aduty cycle correction factor corrected for the
average value of the emission

Radiated emissions measurement for frequency above 1000M Hz were made with a
Test Recelver, R& S model ESMI, plus a Pre-amplifier R& S model ESM1-Z7, and
aHorn Antenna, EMCO model 3115 to measure its Peak Detector Mode level and
correct it with the duty cycle correction factor.
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2-4. Limitation

FCC ID: H50OTRO1

(1) Conducted Emission (Not applicablein thisreport)

(2) Radiated Emission
According to 15.231(b), the field strength of emissions from Intentional Radiators operat-

ed under this section shall not exceed the following:

Fundamental Field Strength of Field Strength of
Frequency Fundamental Spurious
(MH2) (dBuV/m) (uv/m) (dBuV/m) (uv/m)
40.66 - 40.70 67.04 2,250 47.04 225
70-130 61.94 1,250 41.94 125
130- 174 * 6194 -7148 | * 1,250 -3,750 |* 41.94 - 51.48| * 125- 375
174 - 260 71.48 3,750 51.48 375
260 - 470 * 7148 - 81.94 * 3,750 - * 5148 - 61.94| * 375 - 1,250
12,500
above 470 81.94 12,500 61.94 1,250

* Linear Interpolations.

Remark: 1. Emission level in dBuV/m=20 log (uv/m)
2. Measurement was performed at an antenna to the closed point of EUT distance of
meters.
3. Fundamental frequency shall not be located within the Restricted Bands specified
in provision of x 15.205
4. If spurious frequency which falls within the Restricted Bands specified in
provision of x15.205, then the general radiated emission limitsin x 15.209 apply.

2-5. Special Accessories

Not available for this EUT intended for grant.

2-6. Equipment Modifications

Not available for this EUT intended for grant.
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2-7. Test SET-UP (Block Diagram of Configuration)

FCC ID: H50OTRO1

(A) Radiated Emission Test Set-Up, Frequency Below 1000MHz

Spectrum
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<« 3m

Turntable

\

EUT
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(B) Radiated Emission Test Set-UP Frequency Over 1 GHz
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2-8 Tested Equipments

FCC ID: H50OTRO1

Item Instruments Mfr/Brand Mode//TypeNo. Serial No. CdibratedDate | NextCdi. Date | Note
1 [Log-BiconAn- MESS- VULB 9160 3058 2001-10-27 2002-10-26
tenna ELEKTRONIK
2 |Log-BiconAn- MESS- VULB 9160 3060 2001-10-20 2002-10-19 4
tenna ELEKTRONIK
3 [Log-BiconAn- MESS- VULB 9161 4022 2001-07-04 2002-07-03
tenna ELEKTRONIK
4 |LISN EMCO 3825/2 9605-2539 2001-06-22 2002-06-21
5 |LISN Rolf Heine NNB-2/16Z 98083 2001-10-20 2002-10-19
6 |LISN Rolf Heine NNB-2/16Z 98053 2000-11-23 2001-11-22
7 |HornAntenna EMCO 3115 9605-4803 2001-05-09 2002-05-08 v
8 |Quasi-Peak HP 85650A 2521A00844 2001-09-25 2002-03-24 v
Adapter
9 [RF Pre-Selector HP 85685A 2648A00417 2001-09-25 2002-03-24 v
10 |Spectrum Ana- HP 85680B 2634A03025 2001-09-25 2002-03-24 4
lyzer
11 |Spectrum HP 85662B 2648A 13616 2001-09-25 2002-03-24 4
Monitor
12 |Pre-Amplifier Anritsu MHG648A M09961 2001-06-04 2002-06-03 4
13 |Test Receiver R&S ESMI 843977/005 2000-11-07 2001-11-06 v
14 |Pre-Amplifier R&S ESMI-Z7 1045.5020 2001-05-21 2002-05-20 v
15 |Test Receiver R&S ESH3 860156/018 2001-10-23 2002-10-22
16 |Test Receiver R&S ESVP 860687/009 2001-10-23 2002-10-22
17 |Test Receiver MEB SMv41 130 2000-12-20 2001-12-19
18 |Absorbing R&S MDS-21 841077/011 2001-08-18 2002-08-17
Clamp
19 |Voltage Probe R&S ESH2-Z3 841.800/023 2001-08-20 2002-08-19
20 |PulseLimiter Electro-Metrics EM-7600 112644 2001-02-09 2002-02-08
21 [SpectrumAna- ADVAN TEST R3261C 81720298 2001-08-17 2002-08-16
lyzer
22 |Oscilloscope Tektronix 2465B J305135 2000-11-02 2001-11-01
23 [Impedance PAD HRS HI-NNF-PJ-50/75 0264 2001-03-15 2002-03-14
24 | Attenuator Stack 10dB 1 2001-03-15 2002-03-14
25 |Audio Generator Good Will GAGB808A 21845 N/A N/A
2% |AntennaMast ChanceMost CMTB-15 N/A N/A N/A v
27 |Turn Table ChanceMost CMTB-1.5 N/A N/A N/A v
28 |Signa Generator HP 8648A 3426A01034 2000-02-10 2002-02-09
29 |Test Receiver PMM PMM 9000 4310J01002 2000-11-26 2001-11-27
Remark :

(1) v indicates the instrument used in this test report.

(2) N/A denotes No Brand measurement facility.
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3. Block Diagram(s)
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4. Radiated Measurement Photos
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4. Radiated Measurement Photos
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FCC ID: H50OTRO1

5. Radiated Emission Data

5.1 Thefollowing data lists the significant emission frequencies, measured emission levels, correction

factor (including calve loss antenna factor, and if any needed, the duty cycle correction factor),
the corrected field strength, as well as the limitation. Explanation of the correction factor is
givenin 6.2 and 6.3.

Judgement Passed by -22.95 dBa 4333 MHz AntPol. Ver. EUT Axis X
Duty Peak Ay

Freq F ANt . PRoela.d iAmg . / ©y c | epgak AV Limiti miMargin
UMHz) [S _(HIV) (QBUV) CE(AR) CE(AB) (dRUV/mUABUY ImUBUY/m dBuUY m)(dB)

4333 F v 69.41-5. 1Q0g9 64.3156. 0599. 007 9. 0-022.,95
866.6 S v 25.406.89 . g9 32.2924.0379.0059. 0-034.,97
19009 S \V; 23.637. 86_g2g 31.4923.2374. 0Q&QGgoo - 30.a47
17332 S v 21.629.03. g9 30.6522.3979. 0059. 0-036.,61
21665 S v 26.0612. 52975 38.5830.3279.0059. 0-028 .68
25007 S v 20.8816.0332 36.9128.6579. 0059. 0-030.,35
3033.0 S v 21.4216.8932 38.3130.0579.0059. 0-028.a%5
3466.3 S % 54.00
3899.6 S Y% 54.00
4332.9 S Y% 59.00
Remark

(D+ F/IS F denotes Fundamenta Frequency S denotes Spurious Frequency

(2) EUT Orthogona Axes X denotesLaid on Table Z denotesSideStand Y denotes
Verticd Stand .

(3) Measuring frequencies from 30 MHz to the 10th harmonic of fundamental fre-
guency of 433.92 MHz

(4) Datas of measurement within this frequency range shown “ - ”” in the table above
means the reading of emissions are attenuated more than 20dB below the per-
missible limits or the field strength is too small to be measured.

(5) * denotes spurious frequency which falls within the Restricted Bands specified in provi-
sion of x15.205, then the general radiated emission limits in x 15.209 apply.

(6) Radiated emissions measured in frequency range from 30 MHz to 1000 MHz
were made with an instrument using Peak detector mode and a duty cycle correct
factor corrected for the average value of the emission shown in AV column Ex-
ample of calculation for actual field strength express in average value is exhibited
in paragraph (B) of 6-2. Field Strength Calculation in this test report.

(7) Radiated emissions measured in frequency above 1000MHz were made with a
Test Receiver, R&S model ESMI, plus a Pre-amplifier R&S model ESMI-Z7, and a
Horn Antenna, EMCO model 3115.

(8) Spectrum Setting : 30MHz — 1000MHz , RBW= 100KHz, VBW=100KHz, Sweep
time = 200 ms. 1GHz- 5GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200 ms

Review :;:wukf Test Engr. Oan ch  TestDae Nov. 21, 2001
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FCC ID: H50OTRO1

5. Radiated Emission Data

5.1 Thefollowing data lists the significant emission frequencies, measured emission levels, correction

factor (including calve loss antenna factor, and if any needed, the duty cycle correction factor),
the corrected field strength, as well as the limitation. Explanation of the correction factor is
givenin 6.2 and 6.3.

Judgement Passedby -19.14 dBa 4340 MHz AntPol. Hor. EUT Axis X

Duty PeakAv
Fegg F Ant . ReaddiAmd . /Qic | Rk AV Li milbi mi Mar gi n
MHy /S HNV) (BwW) CHdB) CHB) (dBuv/im dBuin(@Buvir(@Buv/im) (dB)
4340 F H 73.205.08% 68.1529. 800 79. 0019 .AV4
8679 S H 28.106.938% 35.0286. 7900 59. 0032 .AY3
13019 S H 2837 8.2282% 36.508. 3800 54.70025.A97
17369 S H 31.249.0782% 40.3312. 0800 59.0026.A95
21609 S H 34.068. 81826 42.83714. 6900 59.0024.A¥9
26038 S H 25.482.58% 38.009. 77400 59. 0029 .A¥6
30378 S H 22.6918. 18% 40.8372.6M0 59.0026.A¥9
#4718 S H - 54.%00
%7 S H - 54.400
4307 S H - 59.00
Remark

(1) + F/IS F denotes Fundamenta Frequency S denotes Spurious Frequency

(2) EUT Orthogona Axes X denotesLaid on Table  Z denotesSide Stand Y denotes
Verticd Stand .

(3) Measuring frequencies from 30 MHz to the 10th harmonic of fundamental fre-
guency of 433.92 MHz

(4) Datas of measurement within this frequency range shown “ - ”” in the table above
means the reading of emissions are attenuated more than 20dB below the per-
missible limits or the field strength is too small to be measured.

(5) * denotes spurious frequency which falls within the Restricted Bands specified in provi-
sion of x15.205, then the general radiated emission limits in x 15.209 apply.

(6) Radiated emissions measured in frequency range from 30 MHz to 1000 MHz
were made with an instrument using Peak detector mode and a duty cycle correct
factor corrected for the average value of the emission shown in Actual FS
column Example of calculation for actual field strength express in average value
is exhibited in paragraph (B) of 6-2. Field Strength Calculation in this test report.

(7) Radiated emissions measured in frequency above 1000MHz were made with a
Test Receiver, R&S model ESMI, plus a Pre-amplifier R&S model ESMI-Z7, and a
Horn Antenna, EMCO model 3115.

(8) Spectrum Setting : 30MHz — 1000MHz , RBW= 100KHz, VBW=100KHz, Sweep
time = 200 ms. 1GHz- 5GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200 ms

Review :f:uﬂ_ﬂf Test Engr. Oan o TestDate Nov. 21, 2001
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FCC ID: H50OTRO1

5. Radiated Emission Data
5.1 Thefollowing data lists the significant emission frequencies, measured emission levels, correction
factor (including calve loss antenna factor, and if any needed, the duty cycle correction factor),
the corrected field strength, as well as the limitation. Explanation of the correction factor is
givenin 6.2 and 6.3.
Judgement  Passed by =247 dBa 13020 MHz AntPol. Ver. EUT Axis Y

Duty Peak AV
Freqq F Ant . ReladAng . /QCylLc | Peak AV Li mitLi mi Margin
(MHz) /S (H/V) (dBuV) CF(dB) CF(dB; (dBuV/m: (dBuV/m (dBuV/m (dBuV/m) (dB)

434.0 F \% 66. 0-5. 08.26 61.0 52.7 99.079.0-26A%
868.0 S \% 26. 9 6. 89-8.26 33.7 25.5 79.059.0-33A%
1302.0 S \ 29. 4 8. 22-826 37.6 29.3 74.054.0-24AV
17359 S V 32.79.07-826 41.7 33.579.059.0-25A%
2169.9 S \% 28.510. 2-8.26 38.7 30.5 79.059.0-28A%%
2603.9 S \% 27.812. 5-8.26 40.3 32.179.059.0-27A9
30379 S V 21.918.3826 40.2 31.979.059.0-27AY
3472.0 S \% - 54. &
3905.9 S \% - 54. &
4339.9 S \% - 59.0
Remark

(1)+ F/S F denotes Fundamenta Frequency S denotes Spurious Frequency

(2) EUT Orthogona Axes X denotesLadonTable Z denotesSideStand Y denotes
Verticd Stand .

(3) Measuring frequencies from 30 MHz to the 10th harmonic of fundamental fre-
guency of 433.92MHz

(4) Datas of measurement within this frequency range shown “ -’ in the table above
means the reading of emissions are attenuated more than 20dB below the per-
missible limits or the field strength is too small to be measured.

(5) * denotes spurious frequency which falls within the Restricted Bands specified in provi-
sion of x15.205, then the general radiated emission limits in x 15.209 apply.

(6) Radiated emissions measured in frequency range from 30 MHz to 1000 MHz
were made with an instrument using Peak detector mode and a duty cycle correct
factor corrected for the average value of the emission shown in Actual FS
column Example of calculation for actual field strength express in average value
is exhibited in paragraph (B) of 6-2. Field Strength Calculation in this test report.

(7) Radiated emissions measured in frequency above 1000MHz were made with a
Test Receiver, R&S model ESMI, plus a Pre-amplifier R&S model ESMI-Z7, and a
Horn Antenna, EMCO model 3115.

(8) Spectrum Setting : 30MHz — 1000MHz , RBW= 100KHz, VBW=100KHz, Sweep
time = 200 ms. 1GHz- 5GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200 ms

Review :f:uﬂ_ﬂf Test Engr. Oan . TestDate Nov. 21, 2001
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FCC ID: H50OTRO1

5. Radiated Emission Data
5.1 Thefollowing data lists the significant emission frequencies, measured emission levels, correction
factor (including calve loss antenna factor, and if any needed, the duty cycle correction factor),
the corrected field strength, as well as the limitation. Explanation of the correction factor is
givenin 6.2 and 6.3.

Judgement Passed by -18.18 dBat 434.0 MHz Ant.Pol. Hor. EUT Axis Y

Duty PeakAvV
Fegp F Ant . Re&ddiAmd . /Qic | Rk AV Li milli mi Mar gi n
MH?) /S HNV) (@Bw) CHdB) CHdB) (dBuv/im (dBuvin(dBuVim (dBuvim) (oB)
4340 F H 74.16 5. 082 69.080. 00 79.0018.AVS8
8679 S H 27.486.898% 34.32Z6. 1I7d00 59. 00 32 .A¥%9
13019 S H 30.76 9. 07826 39.83xB1. 540 54.10022.A¥3
17369 S H 30.2312.58% 42.7H4. 490 59.0024 .Av1
21699 S H 21.4415. 0826 36.508. Zd00 59. 0030 .A¥Y6
26038 S H 21.9015.28% 37.1208. 8@ 59.006030.AY6
30378 S H 21.3717.98% 39.3%1.0@0 59.0027 .AV1
A718 S H - 54.0054.00
A%B7 S H - 54.400
4307 S H - 59.00
Remark

(1) + F/IS F denotes Fundamental Frequency S denotes Spurious Frequency

(2) EUT Orthogona Axes X denotesLaidon Table Z denotesSideStand Y denotes
Verticd Stand .

(3) Measuring frequencies from 30 MHz to the 10th harmonic of fundamental fre-
guency of 433.92MHz.

(4) Datas of measurement within this frequency range shown * - ”” in the table above
means the reading of emissions are attenuated more than 20dB below the per-
missible limits or the field strength is too small to be measured.

(5) * denotes spurious frequency which falls within the Restricted Bands specified in provi-
sion of x15.205, then the general radiated emission limits in x 15.209 apply.

(6) Radiated emissions measured in frequency range from 30 MHz to 1000 MHz
were made with an instrument using Peak detector mode and a duty cycle correct
factor corrected for the average value of the emission shown in Actual FS
column Example of calculation for actual field strength express in average value
is exhibited in paragraph (B) of 6-2. Field Strength Calculation in this test report.

(7) Radiated emissions measured in frequency above 1000MHz were made with a
Test Receiver, R&S model ESMI, plus a Pre-amplifier R&S model ESMI-Z7, and a
Horn Antenna, EMCO model 3115.

(8) Spectrum Setting : 30MHz — 1000MHz , RBW= 100KHz, VBW=100KHz, Sweep
time = 200 ms. 1GHz- 5GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200 ms

Review =5 e y Test Engr. U oanne \  TestDate Nov. 21, 2001
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FCC ID: H50OTRO1

5. Radiated Emission Data
5.1 Thefollowing data lists the significant emission frequencies, measured emission levels, correction
factor (including calve loss antenna factor, and if any needed, the duty cycle correction factor),
the corrected field strength, as well as the limitation. Explanation of the correction factor is
givenin 6.2 and 6.3.

Judgement Passedby -18.2 dBa 1308.0 MHz AntPol. Ver. EUT Axis Z

Duty Peak AV
Frep F Ant . RehdAmtg. /@ylc | ®eak AV Li mitLi mi Margin
(MHz) /S _(H/V) (dBuV) CF(dB) CF(dB) (dBuV/m)(dBuV/m) (dBuV/m)(dBuv/m) _(dB)
4339 F \% 71.505. 0826 6642 58.109.0079. 0020A%14
8679 S \% 26. 16 . 89-826 33.05 24, 7979.0059. 0034A21
13080 S \% 34.2MP. 07-826 4334 35.084.0054. 06018 A92
17440 S \% 28.3Q@2. 5282 4082 32.56/9.0059. 0026 AV 14
21760 S V 21.6%4. 18.26 3583 27.579.0059. 0031Av¥3
26080 S \% 20. 9466. 128826 3708 28.82r9.0059. 0030AVZS8
30440 S \% 20.9328. 42826 3935 31.0999.0059.0027 A91
39120 S \% - 54. 0054.00
39055 S \% - 54. 00
43395 S \% - 59.00
Remark

(1) + F/IS F denotes Fundamenta Frequency S denotes Spurious Frequency

(2) EUT Orthogona Axes X denotes Laid on Table  Z denotesSide Stand Y denotes
Verticd Stand .

(3) Measuring frequencies from 30 MHz to the 10th harmonic of fundamental fre-
guency of 433.92 MHz

(4) Datas of measurement within this frequency range shown “ - ”” in the table above
means the reading of emissions are attenuated more than 20dB below the per-
missible limits or the field strength is too small to be measured.

(5) * denotes spurious frequency which falls within the Restricted Bands specified in provi-
sion of x15.205, then the general radiated emission limits in x 15.209 apply.

(6) Radiated emissions measured in frequency range from 30 MHz to 1000 MHz
were made with an instrument using Peak detector mode and a duty cycle correct
factor corrected for the average value of the emission shown in Actual FS
column Example of calculation for actual field strengh express in average value is
exhibitted in paragraph (B) of 6-2. Field Strength Calculation in this test report.

(7) Radiated emissions measured in frequency above 1000MHz were made with a
Test Receiver, R&S model ESMI, plus a Pre-amplifier R&S model ESMI-Z7, and a
Horn Antenna, EMCO model 3115.

(8) Spectrum Setting : 30MHz — 1000MHz , RBW= 100KHz, VBW=100KHz, Sweep
time = 200 ms. 1GHz- 5GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200 ms

Review :f:wu}:ﬁ Test Engr. Do ch TestDae Nov. 21, 2001
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5. Radiated Emission Data
5.1 Thefollowing data lists the significant emission frequencies, measured emission levels, correction

factor (including calve loss antenna factor, and if any needed, the duty cycle correction factor),
the corrected field strength, as well as the limitation. Explanation of the correction factor is
givenin 6.2 and 6.3.

Judgement Passedby -245 dBa 2169.9 MHz AntPol. Hor. EUTAxis Z

Duty Peak AV
Fregp F Ant . ReladiAmg . /@CyLc | &eak AV Li mitLi mi ™Mar gi n
(MHz) /S (H/V) (dBuV) CF(dB) CF(dB (dBuV/m; (dBuV/m (dBuV/m (dBuV/m) (dB)

434.0 F H 62.0-5.0826 56.9 48.7 99.0 79.0 -30AY
868.0 S H 24.6 6.89-826 31.5 23.2 79.0 59.0 -35.A¥%
1302.0 S H 28.58.22-826 36.7 28.4 74.0 54.0-25.A¥%
17359 S H 33.49.07-826 42.5 34.2 79.0 59.0 -24.A¥9
21699 S H 30.2 12.5-826 42.7 34.5 79.0 59.0 -24.AY
26039 S H 21.114.1-826 35.1 26.9 79.0 59.0 -32AYV
3037.9 S H 20.6 18.3-826 38.8 30.6 79.0 59.0 -28A¥
34720 S H 54.0-54.0
39059 S H 54. 0

4339.9 S H 59.0

Remark

(1) + F/IS F denotes Fundamenta Frequency S denotes Spurious Frequency

(2) EUT Orthogona Axes X denotesLaid on Table Z denotesSideStand Y denotes
Verticd Stand .

(3) Measuring frequencies from 30 MHz to the 10th harmonic of fundamental fre-
guency of 433.92MHz

(4) Datas of measurement within this frequency range shown * - ”” in the table above
means the reading of emissions are attenuated more than 20dB below the per-
missible limits or the field strength is too small to be measured.

(5) * denotes spurious frequency which falls within the Restricted Bands specified in provi-
sion of x15.205, then the general radiated emission limits in x 15.209 apply.

(6) Radiated emissions measured in frequency range from 30 MHz to 1000 MHz
were made with an instrument using Peak detector mode and a duty cycle correct
factor corrected for the average value of the emission shown in Actual FS
column Example of calculation for actual field strengh express in average value is
exhibitted in paragraph (B) of 6-2. Field Strength Calculation in this test report.

(7) Radiated emissions measured in frequency above 1000MHz were made with a
Test Receiver, R&S model ESMI, plus a Pre-amplifier R&S model ESMI-Z7, and a
Horn Antenna, EMCO model 3115.

(8) Spectrum Setting : 30MHz — 1000MHz , RBW= 100KHz, VBW=100KHz, Sweep
time = 200 ms. 1GHz- 5GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200 ms

Review = K TEEWL (Doaac Tetbae  Nov. 21,2001
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5-2. Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
the Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basic equa-
tion with a sample calculation is as follows:

FS=RA +AF+CL -AG-DFC

Where  FS=Field Strength
RA = Receiver Amplitude
AF = Antenna Factor (1)
CL = Cable Attenuation Factor (Cable Loss) (1)
AG = Amplifier Gain (1)
DFC = Duty Cycle Correction Factor (2)
Remark :
(1) The Correction Factor = AF + CL - AG, as shown in the data tables' Correction Factor col-
umn.
(2) DFC is available only for radiated emissions measurement(s) in frequency above 1000MHz.

(A). Exampleof Calculation for frequency over 1000M Hz:

Assume a Recelver Reading of 23.7 dBuV is obtained with an Antenna Factor of 17.0 dB and a
Cable Factor of 25.0 dB and PreeAmplifier Gain of 20 dB. Then:
1. The Correction Factor will be calculated by

Correction Factor =AF+CL -AG=13.3+10.0- 15.0=8.3(dB)
as shown in the data tables Ant./CL CF column.

2. The Field Strength will be calculated by
FS=RA + Correction Factor = 23.7+8.3 =32 (dBuV/m).

(B). Example of Calculation for frequency range between 30OMHz and 1GHz:

Assume a Receiver Reading of 73.7 dBuV is obtained with an Antenna Factor of 7.2 dB and &
Cable Factor of 1.1 dB and Duty Cycle Correction Factor Calculated as - 7.6dB. Then:
1. The Correction Factor will be calculated by

Correction Factor =AF+CL =7.2+1.1=8.3(dB)
as shown in the data tables' Ant./CL CF column.

2. The Field Strength will be calculated by
FS=RA + Ant./CL CF+ Duty CycleCF =31.3+8.3- 7.6 =32 (dBuV/m).

FS is the value shown in the data tables Actual FS column and RA is the value shown in the
data
tables Reading column. The 32 dBuV/m value was mathematically converted to its corre
sponding
level in uV/mas:
Log! (32.0dBuVv/m)/20 39.8 (uv/m)
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5-3. Supplementary Information for Duty Cycle Correction Factor Calculated

1. Duty Cycleof aPulseTrain Tp)
The periodic of a pulse train measured as 148.8 ms( refer to Attachment- A)

T(p) = 100ms

2. Total Duration of EUT at activestate(high level state)

Max T o With in 100ms= 0.6577x43+0.2577x40=38.6ms T oy,

3. Theduty cyclecorrection factor then calculated asthe follows

Factor =20 [ Tgy/ T =20 (38.6/100) =-8.27 (dB)

4. Retailsinformation refersto Attachment A.
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5-4. Correction Factor VS Frequency

Frequency (MH2) AntennaFactor (dB) Cable Loss(dB)
30.00 11.60 0.10
35.00 10.80 0.20
40.00 11.20 0.20
45.00 11.30 0.20
50.00 11.10 0.40
55.00 10.50 0.50
60.00 9.90 0.60
65.00 8.70 0.60
70.00 7.70 0.60
75.00 6.60 0.60
80.00 6.30 0.60
85.00 7.20 0.70
90.00 8.60 0.70
95.00 10.10 0.70

100.00 11.40 0.70
110.00 12.90 0.90
120.00 13.40 1.00
130.00 13.20 1.00
140.00 12.50 1.00
150.00 12.20 1.10
160.00 13.00 1.10
170.00 14.50 1.10
180.00 15.90 1.10
190.00 17.00 1.10
200.00 17.50 1.20
225.00 12.20 1.20
250.00 13.30 1.30
275.00 14.20 1.40
300.00 15.90 1.30
325.00 14.80 1.40
350.00 15.90 1.50
375.00 20.80 1.60
400.00 17.10 1.60
450.00 18.10 1.70
500.00 19.40 1.60
550.00 19.70 2.00
600.00 20.10 2.10
650.00 21.00 2.00
700.00 22.30 2.30
750.00 22.20 2.40
800.00 22.20 2.50
850.00 23.50 2.50
900.00 24.30 2.70
950.00 24.60 2.60
1000.00 25.70 2.80
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6. Supplementary Information for Section 15.231(C) Requirements

6.1 Bandwidth requirement

NEUTRON ENGINEERING INC.

_@EWPON

Datak: 18

File#: 01E1776.EMI

Level (dBuV/m)

2001-12-11

Time: 13:47:25

B0

40 4 1"""
] TNT
LRl
c433 433 434 435 415
SRO2 Freguency (MHz)
Trace: 17 Ref Trace:
Limit :  3m Frobe:
Cperator : Nelson
Project code: 0O1E1776
E.U.T. : 433.92 MHz remote controller
Model No. s TX780V
Test mode : Z
Temp/RH : 25/62
Memo : BR02
Page: 1
Oover Limit Ant Table
Fregq Level Limit Line Level Factor Posg Pos Remark
MHz dB dB dB dB cm deg
1 433,366 29.62 --==== ====-=- 0.00 T .
2 433.738 39.04 -----=- ——----- 0.00 — -~
3 433.972 59.58 ---v-= =====- 0.00 _—_ .
4 434 200 39.34 ----== ===--- 0.00 ol =
5 434,456 31.47 ====== —==-==-- 0.00 A —
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The center frequency f.is433.92M hz (point 3), according to the Rules, section 15.231(C), the
Bandwidth
of Center Frequency at-20dB should be calculated as following:

433.92 X 0.0025 = 1.0848(Mhz)
So, the Uper/Lower frequencies should be specified as :
fuy= f.+ Df/2=433.92 + 0.5424 = 434.46(M hz) (point 5)

fo, = f.- D/2 = 433.92—0.5424 = 433.377 (MHz) (point 1)

The measured frequencies at -20dB Bandwidth of Fundamental are f (point 4) and f (point 2) as
shown in the spectrum graphic above. Either f (point 4) or f(point 2) located within the band of
frequency between f,=433.377 Mhz and f,, =434.46 Mhz. So, it is complacence with the
requirements.
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Attachment - A.
Supplementary Information of Pulsed Transmission & Pulse Code Timing Chart

Duty cycle test
Leavd (dBuf’
i ( . ) . .
T SN L e e e e e e L LS h (S P
----- :- - - } H i l -
: ! |
I : : | :
: | || |
40 ----- e -4 | ' IR i B - — - = — - 1
i | |
: |
: |
s . LR U R I - - = - -
| H
L L s
Bpan; O Hs Center Freg .. 433 92 He aweep: 180 ma
(SR02) %
Leve (dBuY
i ( . ) .
6577 us 257 T us
PR B O R T T mLE T ol
40 . - ' -4-F-h1
| Y L 3 | = L | L
,]r'l W* Wm $ fw ; N‘: M’“w ﬂ W m
Gpan; 0 Hs Center Freq:: 43392 He wweep; 20 ms

(SRO2) %

Tp = 1488 ms
Max Ton within 100 ms = 0.657.7 * 43 + 0.257.7 * 40 (ms) = 38.6 (ms)

Factor = 20 *log(Ton / Tp) =20 * log( 38.6 / 100)
= -8.27 dB
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Attachment - B.

Photos of Tested EUT

1. Photo EUT 1.

2. Photo EUT 24

Front View Rear View

Unit partially Disassembled
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Attachment C.

User Manual
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