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FCC ID: NJQTR67B

1. GENERAL INFORMATION

1-1. Product Description

The Wintercronics Co., Ltd. Model: TR67B (referred to as the EUT in this report) is a Tran
sceiver of car alarm security system. It offers wireless remote control, idea for use in vehicle
security system to activate the function of center door lock control system and car searching
except the alarm system.

A major 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: 3.0V, Battery Operated

E). Receiver type : Superheterodyne

Fundament al Frequendg@3. 92MHz

Power Source 3.0V Battery
Transmitting Ti me Peri 6do cseconds
Associated Transcell #FEC | D NJQTR67B

Related Submittal(s) / Grant ()

This submittal(s) (test report) is intended for FCC ID : NJQTR67B filing to comply with Sec-
tion 15.231 of the FCC Part 15, Subpart C Rules. The composite system(receiver) in 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 ANSI
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: NJQTR67B

2. Product Labeling
2-1. FCC ID Labd

|

FCCID : NJQTR67B 0.8cm
—P> 2.5cm <

The remained portion of label statement required by FCC is attached in the user s manual.

2-2 Location of Label on EUT

O1E1668
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FCC ID: NJQTR67B

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
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3-4. Limitation

(1) Conducted Emission (Not applicablein thisreport)

(2) Radiated Emission

FCC ID: NJQTR67B

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 - 5148 | * 125 - 375
174 - 260 71.48 3,750 51.48 375
260 - 470 * 7148 - 81.94 |* 3,750 - 12,500| * 51.48 - 61.94 |* 375 - 1,250
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

3 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 genera 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.

7125
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3-7. Test SET-UP (Block Diagram of Configuration)

FCC ID: NJQTR67B

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

Turntable

<« 3M —p

T

1mto 4m

\ EUT
Spectrum I ; l
Analyzer —
1
I :
Ground Plane — Coaxia Cable

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

Turntable

FUT

G S

round Plane

1m |1mto4m

Test
Receiver

1

Coaxia Cable

8/25
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3-8 Tested Equipments

FCC ID: NJQTR67B

Item Instruments Mfr/Brand Moddl/Type No. Serial No. Cadlibrated Date Next Cdi. Date Note
1 [Log-Bicon An- MESS- VULB 9160 3058 2001-10-27 2002-10-26
tenna ELEKTRONIK
2 |Log-Bicon An- MESS VULB 9160 3060 2001-10-20 2002-10-19 v
tenna ELEKTRONIK
3 |Log-Bicon An- 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 |Horn Antenna 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 856808 2634A03025 2001-09-25 2002-03-24 v
lyzer
11 |Spectrum Monitor HP 85662B 2648A 13616 2001-09-25 2002-03-24 v
12 |Pre-Amplifier Anritsu MHB648A M09961 2001-06-04 2002-06-03 v
13 |Test Receiver R&S ESMI 843977/005 2000-11-07 2001-11-06 v
14 |Pre-Amplifier R&S ESMI-Z27 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 Clamp R&S MDS-21 841077/011 2001-08-18 2002-08-17
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 |Spectrum Ana- ADVAN TEST R3261C 81720298 2001-08-17 2002-08-16
lyzer
Oscilloscope Tektronix 2465B J305135 2000-11-02 2001-11-01
23 [Impedance PAD HRS HI-NNF-PJ- 0264 2001-03-15 2002-03-14
50/75
24 | Attenuator Stack 10dB 1 2001-03-15 2002-03-14
25 |Audio Generator Good Will GAGB808A 21845 N/A N/A
2% [AntennaMast Chance Most CMTB-1.5 N/A N/A N/A v
27 |Turn Table Chance Most CMTB-1.5 N/A N/A N/A v
28 |Signal 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: NJQTR67B

4. Block Diagram(s)
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FCC ID: NJQTR67B

5. Radiated M easurement Photos

01E1668
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FCC ID: NJQTR67B

5. Radiated M easurement Photos
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FCC ID: NJQTR67B

6. Radiated Emission Data
6.1 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 -800 dBa 17440 MHz AntPol. Ver. EUT Axis X

Duty Peak AV
Freq F Ant . ReladiAmg . / Cyc | epek AV LimitLimit Margin
~MHZ) /S _(HA) _(dBuV) _CE(dB) —dB)__
433. V 85.3013.098.3%2.2163.8799.0079.00 -15. A%
867.8 V 33.50-6.498.327.0118.6779.0059.00 -40. 3%
1300S0 V 36.809.82-8.346.6238.2874.0054.00 -15. AY%Y
174450 V 47.2012.14-8.3489.3451.0079.0059.00 -8.0AV
2176S0 V 35.2013.86-8.349.0640.7279.0059.00 -18.A2¥%
2608S0 V 32.4015.64-8.348.0439.7079.0059.00 -19. 3%
3044S0 V 39.4016.53-8.3585.9347.5979.0059.00 -11. AY
3476S0 V 34.1017.62-8.35%881.7243.3879.0059.00 -15.8%
390552 V - 54 . 0*0
Remark

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

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

(3) Measuring frequencies from 30 MHz to the 10th harmonic of fundamental frequency 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 permissible limits ol
the field strength is too small to be measured.

(5) * denotes spurious frequency which falls within the Restricted Bands specified in provision 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 Example of cal-
culation 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 ,-—:}--;--.-_,«\_p,;;__,_z’Kf— Test Engr. "7'2/(/{5&}’?” Test Date Oct. 25, 2001
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FCC ID: NJQTR67B

6. Radiated Emission Data
6.1 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 -11.33 dBa  433.9 MHz Ant.Pol. Hor. EUT Axis X

Duty Peak av
Freg F Ant. ReladAmg. / Cycl e AV Li mithbi mitMargin
=0EZL LS HAL. (e, CEdR). CECR)L(RIN/m)L (RN (RN (BN D)
433.9 H 89.1013.098.346.0167.6799.0079.00-11.3

867.3 H 36.406.498.329.9121.5779.0059.00-37.4/3

1300S0 H 37.80.82-8.347.6239.284.0054. 060-14./2
1744S0 H 38.9@2.148.351.0442.7079.0059.00-16.40
2176S0 H 31.803.868.345.6637.32/79.0059.00-21.x48
2608S0 H 30.55.648.346.1437.8079.0059.00-21.40
3044S0 H - 59.00
3476S0 H - 59.00

Remark

Review

(1) + F/IS F denotesFundamenta 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 frequency
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 permissi-
ble limits or the field strength is too small to be measured.

(5) * denotes spurious frequency which falls within the Restricted Bands specified in provision
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 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

5Lk TestEngr ,_7,2/0{5&},?, Test Date Oct. 25, 2001
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FCC ID: NJQTR67B

6. Radiated Emission Data
6.1 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 -840 dBa 1744.00 MHz Ant.Pol. Ver. EUT Axis Y

Duty Peak AV

Fregr Ant. ReladiAng. /@ylcl €#eak AV Li mitLi mitMargin
(MHz)S(H/ V(dBuUuW)F(dek (dB)Bu\/dB)u (/dmB)u M/dnBu V/ nf)d B)

433.9 V 85.1013.08.342. 053.6M89.0079.00-15. 3y
867.5 V 31.506.498.345.016.679.0059.00-42. 3y

1300S0 V 41.509.82-8.3541.322.984.0054.00-11. Q¢
174450 V 46.802.148.348. 940.609.0059.00-8. 44Ky
2176S0 V 39.503.868.3%¥3.3685.02Z9.0059.00-13. 99
2608S0 V 30.205.648.345.8487.509.0059.00-21. 9y
3044S0 V 39.506.538.346.0387.69%9.0059.00-11. 3y
3476S0 V 35.107.628.342. 724.389.0059.00-14. ¢
3905S1 V - 54. 00

Remark

Review

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

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

(3) Measuring frequencies from 30 MHz to the 10th harmonic of fundamental frequency
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 permissi-
ble limits or the field strength is too small to be measured.

(5) * denotes spurious frequency which falls within the Restricted Bands specified in provision
of x15.205, then the general radiated emission limits inx 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 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

T TestEngr ,_7,2/0{5@% Test Date Oct. 25, 2001
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6. Radiated Emission Data

FCC ID: NJQTR67B

6.1 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 -7.70 dBa 1744.00 MHz Ant.Pol. Hor. EUT Axis Y
Duty Peak AV

Freq F Ant . Red&adAmtg. /QyLlc | epggy AV LimitLimit Margin
(MHZ2) /S (HN) (dBuV) CE(dB)

4339 F H 75.8013. B9y 62.7154.3799.0079.00-24.483
8678 S H 34.106. 4%134 27.6119.2779.0059.00 -39. A3
13000 S H 41.50.82g3 51.3242.9874.0054.00 -11.A2
17440 S H 47.502. 14134 59.6451.3079.0059.00 -7. 70y
2176.0 S H 38.103. 8634 51.9643.6279.0059.00-15. 438
2608.0 S H 29.105. 64134 44.7436.4079.0059.00-22.8p
30440 S H 40. 106. 5334 56.6348.2979.0059.00-10.44
34760 S H 35.207. 63434 52.8244.4879.0059.00-14.52
39051 S H S54. 040

Remark

Review

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

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

(3) Measuring frequencies from 30 MHz to the 10th harmonic of fundamental frequency 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 permissible limits or
the field strength is too small to be measured.

(5) * denotes spurious frequency which falls within the Restricted Bands specified in provision 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 cor-
rected for the average value of the emission shown in AV column Example of calcula-
tion 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 An-
tenna, 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

Oct. 25, 2001

T e TestEngr. ,.7,2/(/{5{3}% Test Date
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FCC ID: NJQTR67B

6. Radiated Emission Data
6.1 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 _-240 dBa 1744.00 MHz AntPol. Ver. EUT Axis Z

Duty Peak AV
FregFk Ant. ReladiAng . /Qylcl Peak AV Li mitLi mi tMar gi n

(MHz)S(H/ V)QdBUuXCF (dBF (d®)BuU (dBu (dBu\W/dmBuV/mdB)
433.B V 82.4013.08.369. 3160.9799.0079.00 18..03
867.8 V 34.206.498.347.7119.3779.0059. 00 39.63

1300S0 V 37.809.82-8.3#47.6239.2874.0054. 00 14.,2
174450 V 52.802.148.344. 946 6.6079. 0059. 00- 2. 4a4
217650 V 39.503.868.3%3.3645.0279.0059.0013./H08
260850 V 31.505.648.3#47. 1438.8079.0059.0020.,0
304450 V 42.806.538.3¥9. 330.9979. 0059. 00- 8. 0al/
347650 V 34.507.628.3%2. 1243.7879.0059.00 15. 2
390552 V - 54. 060

4339S1 V 59.00

Remark
(1) + F/'S F denotes Fundamental Frequency S  denotes Spurious Frequency

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

(3) Measuring frequencies from 30 MHz to the 10th harmonic of fundamental frequen-
cy 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 permis-
sible 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 Example of
calculation for actual field strength express in average value is exhibited in para-
graph (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 TestEngr ,,7,2/0@?}% Test Date Oct. 25, 2001
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6. Radiated Emission Data
6.1 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 -7.31 dBa 3044.00 MHz AntPol. Hor. EUT Axis Z

Duty Peak AV

Fred.Ant . ReddAmig. /Clcl Reak AV Li mittimitMargin
(MHZ)S(H/ VQdBUCF(dBF(dR)BuVABY V/dBu \(/dB)uV/ f)dB)

433.F9 H 88.1013.08.374.066.61B9.0079.00-12.AR48
867.S8 H 38.106.498.3341.623.279.0059.00-35.A83

1300S OH 39.40M.82-8.3449.220.84.0054. 00-13. A2
1744S 0O H 42.102.148. 354.245.909.0059.00-13.A0
2176S 0O H 39.503.868.343.385.029.0059.00-13.A8
26085 0O H 33.205.648. 3448.840.509.0059.00-18.4A0
3044S O H 43.506.538.340.081.699.0059.00-7. 3ay
3476S OH 40.507.628.34.129.789.0059.00-29. 2a/
39125 OH 32.299.318. 341 .6a@3.2d4.0054.00-10.M4
43395 1 H - 59.00

Remark

Review

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

(2) EUT Orthogond Axes X denotesLadon Table Y denotesSideStand Z denotes
Verticd Stand .

(3) Measuring frequencies from 30 MHz to the 10th harmonic of fundamental frequency
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 permissi-
ble limits or the field strength is too small to be measured.

(5) * denotes spurious frequency which falls within the Restricted Bands specified in provision
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 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

T TestEngr ,,7,2/0@?}@ Test Date Oct. 25, 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 Fector(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 Receiver Reading of 23.7 dBuV is obtained with an Antenna Factor of 17.0 dB and a
Cable Factor of 25.0 dB and PreAmplifier 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 datatables 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/m as:

Log! (32.0dBuVv/m)/20 39.8 (uv/m)
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6-3. Supplementary Information for Duty Cycle Correction Factor Calculated

1. Duty Cycleof aPulse Train T
The periodic of a pulse train measured as 120 ms :

In accordance with 15.35(C) of FCC, the max allowable pulse train is 0.1 s

(refer to Attachment A.)

T(p) = 100ms

2. Total Duration of EUT at activestate(high level state)
Themax T, within0.1s

- 0.3222 x 61 + 0.6888 x 27 = 38.25 ms

3. Theduty cyclecorrection factor then calculated asthefollows

Factor =20 [T/ Tpy] =20 (38.25/100) =-8.34(dB)

4. Detail informationsrefer to Attachment A.
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6-4. 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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7. Supplementary Information for Section 15.231(C) Requirements

7.1 Bandwidth requirement

E l W

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 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

= iz s 15 2

i Sweep

ﬂisc:,aie,
Lt |

iz o fim

II,'I'jllf|l.|||li'r|1!|-r.1.-l:[.nIl'i,|||ri -.|.|]" \. . |

Center Freg : 433916 MHz B
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Duty cycletest

12000 ms

I
A
LI

| '|
MR
Center. Freq.: 433916 MHz

IH
I
i

I 4 (AR,

i \
HjHl \
i '

I

Max Ton within 0.1 s = 0.3222 * 61 + 0.6888 * 27 (ms) = 38.25 (ms)
Tp = 100 ms

Factor =20 *log(Ton/ Tp) = 20 * log( 38.25/ 100)
=-8.34dB
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Attachment - B.

Photos of Tested EUT

1. Photo EUT 1

2. Photo EUT 2-5

Front View Rear View

Unit partially Disassembled
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Attachment C.

User Manual
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