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report were made in accordance with the procedures given in ANSI C63.4 (1992) and the en-
ergy emitted by the sample EUT tested as described in this report is in compliance with con-
ducted and radiated emission limits of FCC Rules Part 15.
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[ ] NEUTRON EMC LAB.

FCC ID: NJQTR53A

1. GENERAL INFORMATION

1-1. Product Description

The Wintercronics Co., Ltd. Model: TR53A (referred to as the EUT in this report) is a Tran-
sceiver 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). Fundamental 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 : NJQTR53A filing to comply with
Section 15.231 of the FCC Part 15, Subpart C Rules. The composite system(receiver) is com-
pliance 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: NJQTR53A

3. System Test Configuration

3-1. EUT Configuration

3-3.

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

3-3-1. Conducted Emissions (Not applicable in this report)

3-3-2. 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.

6/25




[ ] NEUTRON EMC LAB.

3-4. Limitation

FCC ID: NJQTR53A

(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.

3-5. Special Accessories

Not available for this EUT intended for grant.

3-6. Equipment Modifications

Not available for this EUT intended for grant.
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3-7. Test SET-UP (Block Diagram of Configuration)

FCC ID: NJQTR53A

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

Spectrum
Analyzer

<« 3m

Turntable

\

EUT

—>

-

Im

T

1mto 4m

: |

el

Ground Plane g

Coaxia Cable

(B) Radiated Emission Test Set-UP Frequency Over 1 GHz

Turntable

FUT

round Plane

G :

1m |1Im

__________________ b _

to 4m

|:| Receiver

ya

Coaxia Cable /
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[ ] NEUTRON EMC LAB.

3-8 Tested Equipments

FCC ID: NJQTR53A

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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FCC ID: NJQTR53A

4. Block Diagram(s)
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FCC ID: NJQTR53A

5. Radiated M easurement Photos
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FCC ID: NJQTR53A

5. Radiated M easurement Photos
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FCC ID: NJQTR53A

6. Radiated Emission Data

6.1 The following 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 -11.57 dBa 1300.00 MHz AntPol. Ver. EUT Axis X

Duty Peak avy
Freq F Ant . PRoela.diAmg . / ©yc | epggk AV LimitimiMargin
(MHZ) /S (H/V) _(dBUV) .CE(dB) CF(dR) (dBuV/m(dBUV/m)(dBUV/m dBuV/m). (dB)
433.9 F Vv 69.37-13. 0812 56.2849.1699. 0079. 0-029 .,8/4
867.9 S vV 38. 74-6. 4% 32.2525.1379. 0059. 0-033.,8/7
13000 S vV 39.5510. 00712 49.5542. 4374. 0Q&Qgoo - 11.a7
17440 S vV 33.8612. 14712 46.0038.8879.0059. 0-020.p)2
2176.0 S v 24.6213.86712 38.4831.3679.0059. 0-027.a6/4
2608.0 S \V; 20. 8115. 6 47.12 36.4529. 3379. 0059. 0-029 .p6/7
3044.0 S \V, 19.8916. 53712 36.4229.3079.0059. 0-029.a%0
3480.0 S Vv 21.2617. 40712 38.6631.5479. 0059. 0-027 .p4/6
3905.4 S Y% 54.00
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 57 K TestEngr 5, f,, TestDae o 23 2001
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FCC ID: NJQTR53A

6. Radiated Emission Data

6.1 The following 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 -16.58 dBa 1300.00 MHz Ant.Pol. Hor. EUT Axis X

Duty Peakay

Freg, F Ant . ReaddiAmd . /Glc | gk Ay Limilti mi Mar gin
MHz) S HV)  (dBNV) Sﬂd@_wwwm)_ﬁd@_
4339 F H 72.4913. O/p 4902 . o 79. 0026 .A72
8679 S H 44.72-6. 491 38.2331.179100 59. 0027 .89
13000 S H 72 9.82712 44.5A7. HZypn 54.0016.p98
17440 S H 28.4312. 141 40.5373. 4950 59. 0025.A%5
21760 S H 23.0213.8812 36.88B9. HHp 59. 0029 .a%4
26080 S H 22.005.64g12 37.6H#0. 580 59.0028.p¢8
30440 S H 21.596.531 38.1R1.08pn 59.0028.,00
3480 S H 21.0617. 481 38.43%1. 3¢y 59. 0027 .66
30050 S H B} 20. 1% 54..00

4333 S H - 59.00

Remark

(D + F/IS F denotes Fundamenta 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-
quency 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

—Ul_. ..“_;La-:__;"‘ﬁ:-- Test Engr. . /(/ﬂ,ﬂﬂf Test Date Oct. 23, 2001
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FCC ID: NJQTR53A

6. Radiated Emission Data

6.1 The following 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 -9.3 dBa 1308.0 MHz AntPol. Ver. EUT Axis Y

Duty Peak av
Freq F Ant . ReladiAmg . /@Cylc | geak 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)
4339 F V 70.3-13. 174 57.2 50.1 99.0 79.0 -28.59
867.9 S \V; 41.6 -6.5_71 35.1 28.0 79.0 59.0 -31.,0
13080 SV 41.8 10.0 .71 51.8 44.7 74.0 54.0 -9. Ry
17440 S \Vi 32.912.1 .71 45.1 37.9 79.0 59.0 -21.,¥
2176.0 S Vi 29.8 13.9 71 43.6 36.5 79.0 59.0 -22.,%
2608.0 S \V; 22.2 15.6 .71 37.9 30.8 79.0 59.0 -28.¥
3044.0 S \V; 20.9 16.5 .71 37.4 30.3 79.0 59.0 -28.,YV
3480.0 S vV 20.6 17.4 74 38.0 30.9 79.0 59.0 -28.,V
39054 SV 54. O
Remark

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

(2) EUT Orthogonal 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 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'“:}- -.: T—r*\_ﬁ‘e ;;.__;"IK-F -

Test Engr. ,waﬁﬂf Test Date Oct. 23, 2001
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FCC ID: NJQTR53A

6. Radiated Emission Data
6.1 The following 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 -1848 dBa 1300.00 MHz Ant.Pol. Hor. EUT Axis Y

Duty Peak Aav

Freq FANt . ReladAnyg. /Qylc | epgak AV Li mitLi mi Mar gin
(MHZ) [S(HIV) (dBuM) CE(dB" (dBuMLm (dBuV/m (dBthm (danm\ (dB)
4339 E H 74.2813. 0,9, 61.1954.0799.00709. 24 A3
867.9 S H 47.106.4_9].12 40.6133.4979.0059.0925.A§/l
1300.0 S H 32.829.82.712 42.6435.5274.0054. 6018 .p48
17440 S H 25.282.14%41o 37.3930.2779.0059. 0028 .5%3
2176.0 S H 22.0Qa3. 8612 35.8628. 7479. 0059. 00 30 .526
2608.0 S H 22.41015. 6% 1> 38.0530.9379.0059. 0028 .poq7
3044.0 S H 20. 3@6. 5312 36.8329.7179.0059. 0029 .A%9
3480.0 S H 25.637.62%1> 43.2536.1379.0059. 0022 .p§7
3905.4 S H 54. 60

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

T TestEngr ,_7,2/0{5@% Test Date Oct. 23, 2001
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FCC ID: NJQTR53A

6. Radiated Emission Data
6.1 The following 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 -21.72 dBa 1744.00 MHz AntPol. Ver. EUT Axis Z

Duty Peak Aav
Freqg F Ant . RebhdAmig. /Qylc | ¢k AV Li mitti mi Margin

“MHz) /S _(HAN)  _(dBuV) CE(dB) CE(dB) (dBuV/m) (dBuV/m: (dBuV/m) (dBuV/m) (dB)
4339 F Vv 71.2713. 0792 5818 51.009.0079. 0027 94

8679 S v 46.566.4%1 407 32.959.0059.0026 05
13080 S \V; 25.020. 00712 3502 27.9004.0054. G026 aA¢0
17440 S Y, 32.262. 1412 4440 37.289.0059.0021ay2
21760 S Vv 26.343. 86712 4020 33.089.0059. 002592
26080 S \V, 20.995. 6412 3663 29.5179. 0059. 0029 p¢9
30440 S v 21.1@66. 53712 3769 30.5779.0059. 0028 a¢3
9120 S VvV 22.46G9.3174p 4177 34.659.0059.0024 35
39055 SV - 54.60

43395 SV - 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 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 5= K TeEngn 5, of.,, TeiDde  Oct.23 2001
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6. Radiated Emission Data
6.1 The following 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 -15.85 dBat 3912.0 MHz AntPol. Hor. EUTAxis Z

Duty Peak AV

Freq. FANnt . ReadiAnt . Cycl epggk AV LimitLimitMar gi

MHZz) /S (H/AV) (dBuV CHR(dBICE(dB dBuV/m dBuV/m dBuVv/m- dBuVv/m) _ (dB)

n

4339 F H 72.7613.17412 59.6752. 559900 79.00 26. 4\
8679 S H 31.926.49 415 25.4318.317909p 59.00 40.4

13000 S H 33.03®.82.741o 42.8435. 727400 54 . 00 18 . 2
1744.0 S H 35. 9B2. 147 12 48. 1341. 0179.00 59. 00 17 . 8\
2176.0 S H 23.9B3.8671, 37.7930. 677900 59. 00 28. 33
2608.0 S H 20. 1D5. 647192 35. 7428 . 627900 59. 00 30. 38
30440 S H 20.3B6.5371, 36.8629. 747900 59. 00 29. 2
3480.0 S H 20. 6107 . 4Q7.12 38. 0030. 88 79.00 59. 00 28. A\
3912.0 S H 25.9B9. 31712 45.2738. 157,400 54 . 00 15. 8\p
4348 0 S H 26 . 479 . 6171, 46.0838. 96 79 00 59. 00 20. QW
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 o= K=  TestEng. "7’2/0@-‘*??»* Test Date Oct. 23, 2001
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6-2. 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). Example of Calculation for frequency over 1000MHz:

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 30MHz 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? (32.0dBuV/m)/20 39.8 (uV/m)
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6-3. Supplementary Information for Duty Cycle Correction Factor Calculated

1. Duty Cycle of a Pulse Train Tp
The periodic of apulse train calculated as 61.8 ms ( refer to Attachment- A)

T(p) =41ms

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

T (on) 0.2x6+0.433326+0.9333x6=18.06mS T o)

3. Theduty cycle correction factor then calculated asthe follows

Factor =20 [T (o) T(p)]1 =20  (18.06/41) = -7.12 (dB)

4. Retails information refers to Attachment A.
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6-4. Correction Factor VS Frequency

Frequency (MH2) Antenna Factor (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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7. Supplementary Information for Section 15.231(C) Requirements

7.1 Bandwidth requirement

&W HEOTROE ENGIKEERING IRC.
.
[lakad: Filek VIELEET . BN

BN Dsea: 2001-10-24 Tine: 10:44:11

polmval | dBiV}
232 413 34 ] r ETS
SROZ= 1%
Trace: I - N
LoimmikE = Erohe = rul lracse:
Op=rakor = WEracemnk
Brajectt =ode: SI1E1EET
H oo = Car Alarm Tranceivers
Mol d BRes = THREI&
Test mocde = T=
T+ FEH = RESE2
| ] = ERL2
Page: 1
Crrexr Limitk Read Ant Tabkle
Freg Lewvel Limit Line Lewvel Fattor Eaa Fos Remark
MiI= dB dB g= =] =1z ] dB o deg
1 433 404 32T B -—---- —--——-- 32 .88 040 i LS
2 433 .744 d4 H4 - —————- 44 .54 000 === -
3 433.932 £4 .72 -—---- —--—-- a4 T2X 0-40a e T
4 434 136 44 _H4 ——---- —————- 44 _ 64 0.aa -—= -
5 434 488 34,33 -——---- —--—--- 34 .33 Q.40 s B
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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(M hz)
So, the Uper/Lower frequencies should be specified as :
fuy=f.+ Df/2=433.92 + 0.5424 = 434.46(M hZz) (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
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Duty cycletest

Status
| 4l ms Wite

— R A ~MA A AAANAAR MANOANNANNANGOnnnn 3 o e B Ha-:.r

1
1

——
1
1

View

Sweep

Discrete

List
ALK GRTR") ST S L L e
' Bint

apan 0 Hz Center Freq. 433934 MHz wweep ;60 ms
OFF Ese More

Ton= 0.2* 6+ 0.4333 * 26 + 0.9333 * 6 (ms) = 18.06 (Ms)
Tp = 41 ms

Factor =20 *log(Ton/ Tp) = 20 * log( 18.06 / 41)
=-7.12 dB
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Attachment - B.

Photos of Tested EUT

1. Photo EUT 1

2. Photo EUT 2-4

Front View Rear View

Unit partially Disassembled
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Attachment C.

User Manual

25/25

FCC ID: NJQTR53A




