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SECTION 1. Client information

OPTEX CO., LTD.

4-7-5 Nionohama Otsu Shiga Japan
Contact person, Norikazu Murata
Telephone No.+077-524-6990

Fax No.+077-524-9399

SECTION 2: Equipment under test (E.U.T.)

2.1 |dentification of E.U.T.

Unique Type Identification : Security Sensor
Mode No. ;. MX-40PI

Serid No. : 3

Rating . DC12v

Country of Manufacture : Jgpan

Receipt Date of Sample . February 7, 2001

2.2 Product Description

Mode:MX-40PI (referred to as the EUT in this report) is security sensor.

The specification is as follows;

The OPTEX MX-40PI is a range of passive infrared and microwave detectors designed to detect movement

of an intruder and activate an alarm control.

Transmission frequency 2450MHz
Modulation : None
Antenna type : Inverted L-type antenna(lntegral)
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SECTION 3:  Test specification, methods & procedures
31  Test Specification
Test Specification : FCCPart 15 Subpat C
Title . FCC 47CFR Part15 Radio Frequency Device
Subpart C Intentiona Radiators
§ 15.245 Operation within the Band 2435 — 2465MHz
3.2 Methods & Procedures
No. Item Test Procedure Specification Remarks
1 |EledtricField Strength of FCC/ANSI C63.4:1992 § 15245 )
Fundamental Emission
o |FlectricField Sirength of FCC/ANSI C63.4:1992 § 15245/8 15209 )
Spurious Emission

A-pex International Co., Ltd.

YOKOWA LAB.

108 Y okowa-cho, Ise-shi, Mie-ken 516-1106 JAPAN
Telephone: int +81 596 39 1485

Facsimile: int +81 596 39 0232




Test report No.: 21CE0001-YW-1

Page :50f 13
Issued date :February28, 2001
FCCID : FATMX-SERIES

SECTION 4: Operation of E.U.T. during testing

41  Operating Modes
The EUT exercise program used during radiated testing was designed to exercisethe various system

componentsin amanner similar to typical use.

The sequence is used
Transmitting

Justification: The system was configured in typical fashion (as a customer would normally useit) for testing.

4.2 Configuration and peripherals

Front View Top View

A EUT

A EUT

| | ° A

AC 100V/60Hz AC 100V/60Hz
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Description of EUT and Support equipment
No. | Item M odel number Serial number | Manufacturer Remark
A Security Sensor MX-40PI 3 OPTEX EUT
B DC Power Supply - - A-Pex -
List of cables used
No. | Name L ength (m) Shield Backshell Material
DC Cable(Alarm) 15 N -
Signal Cable 0.9 N -
AC Cable 20 N -

A-pex International Co., Ltd.
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SECTION 5. Summary of test results
51 Testresults
No. [Item Test Procedure Specification Remarks Result
Electric Field Strength of i FCC Part15 Subpart C . ) .
1 Fundamental Emission FCC/ANS| C63.4:1992 § 15245 Test digance: 3m Complies
Electric Field Strength of FCC Part15 Subpart C . .
2 . . FCC/ANSI C63.4:1992 Test dist : 3 Com
Spurious Emission § 15245/ § 15.209 IStance.- s plies

A-PEX INTERNATIONAL hereby confirmsthat E.U.T., in the configuration tested,
complies with the specificationsFCC Part15 Subpart C.

5.1.1 Electric Fidd Strength Measurement of Fundamental Frequency

Theinitia step in collecting radiated data was a spectrum analyzer peak scan of the measurement range
The final datawas reported in the worst-case emissions.

Thefollwing tablelists frequency at which emissions were measured using a Peak detector.

The minimum margin to the limit isasfollows :(A2-1 : DC12V)

Ant. SIA Correction Field
Frequency Pol. Reading Factor Strength Limit Margin
(MH2) (dBu V) (dB) (dBH V/Im) (dBH Vim) (dB)
2449.62 Hor 923 10 93.3 1139 206

Field strength calculation

Thefield strength is calculated by adding the Antenna Factor, Cable Factor and subtracting the
Amplifier Gain from the measured reading. The sample calculation isasfollows:

FS=RA + AF+CF+AT-AG
where FS=Field Strength

RA = Receiver Amplitude

AF = Antenna Factor

CF = Cable Factor

AG = Amplifier Gain
Assume a Spectrum Analyzer reading of 92.3dBU V is obtained. The antenna Factor of 28.8dB, and Cable Factor of 6.7 dB
isadded. The Amplifier Gain of 34.5 dB is subtracted, giving afield strength of 93.3dBu V/m.
FS=923+288+6.7—34.5=93.3dBU V/m
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5.1.2 Electric Field Strength of SpuriousEmission

Theinitial step in collecting radiated data was a spectrum analyzer peak scan of the measurement range
The final datawas reported in the worst-case emissions.
Detector : 30MHz to 1GHz Quasi peak
: 1GHz to 26GHz Peak and Average
The minimum margin to the limit isas follows (A 2-4)

Ant. SA(AV) Correction Field
Frequency Pol. Reading Factor Strength Limit Margin
(MH2) (dBu V) (dB) (dBH VIm) (dBH V/im) (dB)
4899.13 Ver 445 9.0 535 540 05

Field strength calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor , and subtracting the Amplifier Gain from
the measured reading. The sample calculationis asfollows:

FS=RA + AF+CF+AT-AG

where FS=Field Strength
RA = Recelver Amplitude
AF = Antenna Factor
CF = Cable Factor
AG = Amplifier Gain

Assume a Spectrum Analyzer reading of 445dBU V is obtained. The antenna Factor of 33.9 dB and Cable Factor of 9.6 dB
is added. The Amplifier Gain of 34.5dB is subtracted, giving afield strength of 535dBu V/m.

FS=445+339+9.6—-345=535dBMU V/m
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52  Uncertainty

Radiated Emission Test

The measurement uncertainty (with a 95% confidence level) for thistest was = 3.3dB.
53  Test equipment used

See SECTION 6: TEST EQUIPMENT USED

54  Test Location
A-PEX Internationd Co.,Ltd. YokowaNo.1 test site
108 Y okowa-cho, Ise-shi, Mie-ken 516-1106 Japan

Tedephone number . +81-596-39-1485
Facamile number . +81-596-39-0232

This site has been fully described in areport submitted to FCC office, and listed on September 12, 2000
(Registration number: 90412).

55  Test Configuration Photographs

See Appendix 1.

56 Dataof EMI Test

See Appendix 2.
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SECTION 6: Ted instruments
EMI test instrument
Instrument Mfr. Model No. Control No. Calibration date/ Interval
Pre Amplifier Hewlett Packard 8447D AF-01 November 6, 2000/ 1 year
Pre Amplifier Hewlett Packard 8449B AF-04 November 5, 2000/ 1 year
Biconical Antenna Schwarzbeck BBA9106 BA-03 April 29,2000/ 1 year
L ogperiodic Antenna Schwarzbeck UKLP9103-A LA-06 April 30,2000/ 1 year
Horn Antenna AH system, Inc SAS-200/571 HA-01 February 1, 2000/ 3 year
Horn Antenna EMCO 3160-09 APANT14 February 3,2000/ 3 year
Spectrum Analyzer Hewlett Packard 8567A SA-04 November 6, 2000/ 6 months
Spectrum Analyzer Advantest R3271 SA-05 February 1, 2001/ 1 year
Test Receiver Rohde & Schwarz ESVSIO TR-06 August 10, 2000/ 1 year

* All measurement equipment istraceabl e to national standard.
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SECTION 7 Radiated emission

7.1  Operating environment
Thetest was carried out in an open site

Temperature o 21(2000/2/22) 19(2001/2/23)
Humidity . 46(2001/2/22) 41(2001/2/23)

7.2  Tes configuration

EUT was placed on atable of nominal size, 1m by 1.5m, raised 80cm above the conducting ground plane.

Test was made with the antenna positioned in both the horizontal and vertical planes of polarization.

The measurement antennawas varied in height above the conducting ground plane to obtain the maximum signal
strength.

Figure 1 Drawing of thetest set-up

Scan from $

EUT Imto4m

&

IO.S m

SN

30m >: Metal ground plane

7.3 Test conditions

Test distance : 3m
EUT position . Table top(Center)

74  Test procedure

The Radiated Electric Field Strength intensity has been measured on an open test site with aground plane

at adistance of 3mfrom the EUT to the antenna.

Pre check measurements were performed in a shielded room or used search coil for ambient noise a high-leved, especialy

from 272MHz to 288MHz.

The measuring antenna height was varied between Im to 4m and EUT was rotated a full revolution in order to obtain the
maximum va ue of the dectric fidd intengty.

The measurements were performed for both vertical and horizontal antenna polarization.

The EUT was put into operation a Tranamitting mode.

75 Results
Summary of the test results. Pass

Date: 2001-01-22 and 23 Tested by: Naoki Sekamoto
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APPENDI X 1: Photogr aphs of test setup(Radiated emission)
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APPENDIX 2: Dataof EMI test

This section contains the following data

Fundamenta emissions : A2-1
Carrier frequency Band width: A2-2
Spurious emissons : A2-3t0 A2-4
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Test of Fundamental

emissions (2450MHz)

A-PEX INTERNATICNAL CO., LTI
YOKOWA NO.1 OPEN STTE

COMPANY > OPTEX €0.,LTD. REPORT NG : 21CEQ001-YW-1
TRADE NAME : OPTEX REGULATION . FCC1h.245 / 31(e)
EQUIPMENT ! Securily Sensor TEST DISTANCE : 3m
MODEL ¢ MX-40PI ATTENUATOR : NONE
POWER > *DC12, 0V / DC10. 2V / DC13. 8V FCC 1D : FATMX SERIES
Mode : Transmitting ’/;ﬁﬁi””#M“"""“*"“_‘“
DATE :2001/02/22 /
ENGINEER ¢ Naoki. Sakamoto
(5/A : RBW IMHz and VBW 1MHz)
No. FREQ S/A READING ANT |CABLE{ AMP RESULT LIMIT MARGIN
HOR YER ({Factor| LOSS | Gain HOR VER HOR  VER
(MHz] {{dBpV] {dBuV]| [dB] [ [dB] | [dB] [[dB s V]i[dBuV]|[dByu V]| [dB] [dB]
L *DCL2. 0V | 2449.62 | 92.3 . 90.7 [ 28.8 ) 6.7 | 345 .93.3.1.91.7 | 113.9120.6 22 2]
2.%0C10.2V | 2449.55 1 .92.1 ., 90.6 | 28.8 ) 6.7 | 34.5 | 93.1 , 9L6 | 113.9]20.8 22.3]
3 *NC13.8V ) 2449 .54 | 92.0 : 90.5 | 28.8 | 6.7 | 34.6 | 93.0 | 91.5 113.9 | 20,9 - 22. 4

Sample Calculation:

Result = S/A Reading 1 Ant

¥ DC12, OV
bC10, 2V
DC13. 8V

Normal Voltage

Normal Veltage
Normal Voltage

* 0, 85
* 1.15

Factor + Cable Loss -AMP Gain

A2 -1
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Test of Spurious

emissions (Below 1GHz)

A-PEX TINTERNATIONAL CO., LTD,
YOKOWA NO, 1 OPEN SITE

COMPANY : OPTEX CO.,LTD, REPORT NO : 21CE0001-YW-1
TRADE NAME : OPTEX REGULATTON : FCC15.245 / 209
EQUIPMENT  : Security Sensor TEST DISTANCE : 3m
MODEL : MX-40PI ATTENUATOR : NONE
POWER D DCLZ. OV FCC 1D : FATMX-SERIES
Mode : Transmiiling - AH,,/ﬂfﬂgiﬂ-. - e——
DATE P 2001/02/23
ENGINEER ! Naoki. Sakamote
T/R QP Detect
No. | FREQ |T/R READING(QP)| ANT | CABLE |ATTEN. | AMP RESULT LIMIT MARGIN
HOR VER {Factor| LOSS Gain HOR VER HOR VER
[(Miz] j [dBp Vi [dBu Vil [dB] | [dB] | [dB] | [dB] [{dBuV] {dBs V]| [dBuV]] [dB] [dB]

Sample Calculation:
Result = S§/A Reading | Ant Factor + Cablc Loss + ATTEN. -AMP Gain
Except for Lhe above table

: All other spurious emissions are more than 204RB

below the limit

A2-3




Test of Spurious emissions(1GHz to 26GHz)

A-PEX INTERNATIONAL CO., LTD.
YOKOWA NO.1 OPEN SITE
COMPANY * OPTEX CO.,LTD, REPORT NO : 21CE0001-YW-1
TRADE NAME @ OPTEX REGULATION : FCC15. 245 / 209
EQUIPMENT  : Security Sensor TEST DISTANCE : 3m '
MODEL : MX-40P1 ATTENUATOR : NONE
POWER : DC12. OV FCC 1D © FATMX-SERIES
Mode ! Transmitting /ﬁﬁ::;ﬂma S
TEST DATE  : 2001/02/22
REVISED DATE : 2001/04/09(Data No7/8 Limit)  ENGINEER ! Naoki. Sakamoto
PK DETECT (S/A : RBW 1IMHz and VBW 1MHz)
No. FREQ  [S/A READING(PK)| ANT |[CABLE| AMP RESULT LIMIT MARGIN
HOR VER |Factor| LOSS | Gain | HOR VER (PK) HOR ' VER
(Miz] |[dBpV] [dByuV]| {dB] | [dB] | [dB] |[(dBuV] [dBuV]| (dBpV] | [dB]  [dB]
S S 4899.13 1.48.6. 49.9 | 33.91 9.6 | 345 | 57.6 589 | 740 | 16.4 . 151
T 734876 | . 44.5...45.5 1 36.3 | 12.1 | 34.9 | 58.0  59.0 ) 74.0 . 16.0 , 15.0
A 9798.22 1 .44.4 | 446 [ 37.4 | 14.3 | 349 | 61.2 614 [ 84.0 .| 22,8 | .22.6
.. 4..]..12248.05 | 46.1 ; 45.0 | 38.4 | 151 | 34.3 ] 65,3 642 | 74.0 8.7 3.8
..... .. 14697, 41 |+ . *x 1421 [15.6] 33.2 | - o). 840 - -
..... 6_.1.17147.01 ¥ LA A3 161 33.3 ) s 840 - -
..... 1. 1999687 | ¢ ). *. {402 117.00 83,4 | - ..o 1079 - -
.8...1.22046. 11 * S 40,3 1.17.8 1 33.0 | . e 107. 9 eeeeeden "
9 | 24495, 68 * * 40.3 | 19.8 | 33.2 - - 84,0 - -
AV DETECT (S/A : RBW IMHz and VBW 10Hz)
No. FREQ  |S/A READING(AV)| ANT |CABLE| AMP RESULT LIMIT MARGIN
HOR . VER |Factor| LOSS | Gain HOR ° VER (PK) HOR VER
(Miz] [(dBuV][[dBpV]| [dB] | [dB] | [dB] [[dBuV] [dBuV][ [dBuV] | [dB]  [dB]
I S 4899. 13 (..43.3.[.44.5 [ 33.9.1 9.6 [ 34.5 | 52.3 , 53.5 | 6490 | L7 05
A 7348.76 (.36.8 | 36.7 | 36.3 | 12.1] 349 | 50.3 50,2 | 540 | 37 338
T 9798.22 | .33.8..33.3 1 37.4 1143 | 34.9 | 50.4  50.1 840 1136 13.9
..... 4..).12248.05 | 338 | 841 | 38,4 | 15.1 | 34.3 | 53.0 - 53.3 [ 540 | LO . 07
..... ... 1409741 | x| o x 142111561 332 | - oo l..s40 | - -
..... 6 ATI8T00 b x| ¢ ).43.3 11610 333 | ... 640 - -
..... 7...).19896.57 | % J¥].40.2 117,01 33.4 T 870 8 - -
.8...1.22046, 11 ¥l X)L 40.3 117,56 | 33.0 | . R 87. 9 S
9 | 24495, 68 * * 40.3 ] 19.8 | 33.2 - - 64.0 - =

Sampie Calculation:
Result = S/A Reading + Ant Factor + Cable Loss -AMP Gain

Except for the above table :

¥Emissions did not detect.

All other spurious emissions are more

than 20dB below

the limit

A2-4




