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1. This test report shall not be reproduced in full or partial, without the written approval of
UL Apex Co., Ltd.
2. The results in this report apply only to the sample tested.
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contain a true representation of the EMC profile.
4. The test results in this report are traceable to the national or international standards.
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SECTION 1: Client information
Company name : OPTEX CO.LTD.
Brand name : OPTEX
Address 1 5-265-1 Ogoto Otsu Shiga 520-0101 Japan
Telephone Number 1 48177579 8111
Facsimile Number : 48177579 8137
Contact Person :  Osamu Imanishi

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

2.1 Identification of E.U.T.

Type of Equipment :  Microwave Door Sensor
Model No. : EZ

Serial No. : 037

Rating : ACI12-24V,DC12-30V
Country of Manufacture : Japan

Receipt Date of Sample : April 23, 2003
Condition of EUT : Engineering prototype

2.2 Product Description

OPTEX CO.,LTD., Model: EZ is the Microwave door sensor. Its intended use is the sensing for automatic door
opener.

The switch is installed on the upper of the automatic door or on the ceiling, and it detects the person or objects
such as shopping carts, which enter through the automatic doors. The automatic door controller controls

the closing motion of the door, which receives the detecting signals that outputs from the switch.

The system for detecting the human body is the Doppler system. When the microwave emits from

The switch itself the switch reads the microwave frequency change that reflects from the mobile objects.

This product is the fixed station and its antenna is unchangeable, that is, permanently installed.

UL Apex International Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8116

Facsimile : +81 596 24 8124
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The specification is as following;

(Transmitter)

Equipment type

Frequency of Operation

Type of Modulation

Transmit power or power range
Duty cycle

Mode of operation

Antenna Type

Antenna connector Type

Method of frequency Generation :

Power supply

Operating voltage

Operating temperature

Power & Signal Cable Length

(Receiver)

Equipment type

Type of Receiver
Frequency of Operation
Local Oscillator Frequency
Other Clock Frequency
Type of Modulation
Transmit power or power range
Duty cycle

Mode of operation
Antenna Type

Antenna connector Type

Method of frequency Generation :

Power supply

Operating voltage

Operating temperature

Power & Signal Cable Length

Transceiver

24.125GHz

Continuous wave

>-6dBm, <+3dBm

100%

Simplex

wire zig-zag array antenna
Coaxial

Other (resonator)

2W (Microwave unit: 125mW)

DC12 to 30V, ACI12 to 24V (Microwave unit: DC+5V)
-20 deg.C. to +55deg.C. (Microwave unit: -25 to +60 deg.C.)

<3m

Transceiver

Homodyne mixer
24.125GHz

24.125GHz

4MHz

Continuous wave

>-6dBm, <+3dBm

100%

Simplex

Wire zig-zag array antenna
Coaxial

Other (resonator)

2W (Microwave unit: 125mW)

DC12 to 30V, AC12 to 24V (Microwave unit: DC+5V)
-20 deg.C. to +55deg.C. (Microwave unit: -25 to +60 deg.C.)

<3m

UL Apex International Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

: +81 596 24 8116
: +81 596 24 8124
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SECTION 3: Test specification, procedures and results
3.1  Test Specification
Test Specification 1 FCCPart 15 Subpart C Section 15.207 and Section15.249
Title : FCC47CFR Partl5 Radio Frequency Device Subpart C Intentional Radiators

Section 15.207 Conducted emission limits; general requirements
Section 15.249 Operation within the bands 902-928MHz, 2400-2483.5MHz,
5725-5785MHz and 24.0-24.25GHz

3.2  Procedures and results

|Test Procedure  |Specification =~ [Deviation [Worst margin = _ -
1 gﬁﬁg;gfd ANSI C63.4:2001 |Section 15.207(a) [N/A 8.7dB(0.1635MHz, L1, QP) Complied
2 [Radiated | \NSIC63.4:2001 [Section 15249 [N/A *1) N/A
mMi1SsS10n
*1) See the reference in test report No.2-3190-01-02/03 (CETECOM)

3.3 Additions to standards

No addition, deviation or exclusion has been made from standards.

3.4 Confirmation

UL Apex Co., Ltd. hereby confirms that E.U.T. , in the configuration tested, complies with the
specifications FCC Part15 Subpart C Section 15.209 and Section 15.249,

3.5 Uncertainty

Conducted emission test

The measurement uncertainty (with a 95% confidence level) for this test was +1.3dB.
LThe result is within Head Office EMC lab’s uncertainty.

M The data listed in this test report has enough margin.

3.6 Test Location

UL Apex Co., Ltd. EMC Head Office Division. No.2 semi anechoic chamber, 7.5 x 5.8 x 5.2m.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8116  Facsimile: +81 596 24 8124

This site has been fully described in a report submitted to FCC office, and listed on June 05, 2002
(Registration number: 846015).

*NVLAP Lab. code: 200572-0

3.7  Test setup, Test instruments and Data of EMI

Refer to APPENDIX 1 to 3.

UL Apex International Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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SECTION 4: Operation of E.U.T. during testing

4.1 Operating Modes

The EUT exercise program used during radiated testing was designed to exercise the various system components in a
manner similar to typical use.
The operating mode/system was as follows:

Operation mode :  Running mode

*It is in the states of initializing about 5 seconds (Green light is on). After that, it becomes the detecting mode.
When the person or objects enter or moves within the area, it becomes the states of detecting (Red light is on).

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

4.2 Configuration and peripherals

Front View

AC100V/60Hz

* Test data was taken under worse case conditions.
Description of EUT

Power cable & . .
1 Signal Cable 3.0 N Polyvinyl chloride
2 AC Cable 1.0 N Polyvinyl chloride

UL Apex International Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8116

Facsimile : +81 596 24 8124



Test report No. : 23BE0059-HO-1

Page :70f 15
Issued date : Jun 10, 2003
FCCID : DC9EZ-SERIES

SECTION 5: Conducted Emission

5.1  Operating environment

The test was carried out on a reference ground plane 4.0 x 4.0m in No.2 semi anechoic chamber, 7.5 x 5.8 x 5.2 m.

Temperature : See data
Humidity ¢ See data

5.2  Test configuration

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

The rear of tabletop was located 40cm to the vertical conducting plane. The rear of EUT and its peripherals was
aligned and flushed with rear of tabletop. All other surfaces of tabletop were at least 80cm from any other grounded
conducting surface. EUT was located 80cm from LISN and excess AC cable was bundled in center. 1/O cables that
were connected to the peripherals were bundled in center. They were folded back and forth forming a bundle 30cm
to 40cm long and were hanged at a 40cm height to the ground plane. Each EUT current-carrying power lead, except
the ground (safety) lead, was individually connected through a LISN to the input power source.

A drawing of the set up is shown in the photos of APPENDIX 1.

5.3  Test conditions

Frequency range : 0.15MHz-30MHz
EUT position : Table top
EUT operation mode: Running mode

54  Test procedure

The AC Mains Terminal Continuous disturbance Voltage has been measured with the EUT within a screened room. The
EUT was connected to a Line Impedance Stabilization Network (LISN). An overview sweep with peak detection has
been performed. The measurements have been performed with a quasi-peak detector and if required, with an average
detector.

The conducted emission measurements were made with the following detector function of the test receiver.

Detector Type : Quasi-Peak
IF Bandwidth :9kHz
5.5 Results

Summary of the test results: Pass

Date: May 6, 2003 Test engineer: Yoshiaki Twasa

UL Apex International Co., Ltd.

Head Office EMC Lab.
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APPENDIX 1: Photographs of test setup

Conducted emission
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Test Instruments
Test Report Mo : 23BEQ029-HO-1
APPENDIX 2
Test Instruments
EMI test equipment
Caontrol No. Instrument Manufacturer Model Mo Test ltem Calibration Date #
Interval{manth)
MAEC-02 Anechoic Chamber TDK Semi Anecheic |RE / CGE 2003704711 * 12
Chamber 3m
CC-13 Coaxial Cable Fujikwra/ Agilent - CE 2003.05/08 * 12
ML5-06 LISMN{AMM) Schwarzbeck NELKB127 CE 20030318 * 12
SA-07 Spectrum Analyzer Advantest 3273 CE 20021210 % 12
MTR-02 Test Receiver Rohde & Schwarz ESCS30 CE 200301731 * 12
cC-12 Coaxial Cable Fujikura/Agilent MCC-12.—D1'§ED RE 2003/05/08 * 12
-2 f:fm LIMCC—
12-02(5D-2W-0.
TIMCC—12-03(5
D-2W-0.8)MCC
—12-04(50-2W-
1miMCC—12-05
(RF
SWIMCC-12-06
(RF 5W},
.X P
MCC-12-07(5D
—-2W-0.4m)5/ 818
il
MTR-01 Test Receiver Rohde & Schwarz ESI40 RE 2002511701 = 12
MHA-D2 Horn Antenna EMCO 3160-09 FE [MW) 20030111 * 12
MPA-01 Pra Amplifier Agilent 84458 RE 2003702708 * 12
MCC-11 Microwave coaxial cable Suhner SUCOFLEX 104 |RE 2003703727 * 12
MCC-06 Microwave Cable Storm 421-011 RE 200301714 * 12

All equipment is calibrated with traceable calibrations. Each calibration is traceable to the national or

international standards.
Test Item:

CE: Conducted emission,
RE: Radiated emission,

UL Apex International Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

: +81 596 24 8116
: +81 596 24 8124
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DATA OF CONDUCTION TEST CHART

UL Apex Co., Lid. Head Oifice EMC Lab,
N2 Semi Anechoic Chamber
Report Mo @ 23BEOOSG-HD

Apo | icant o OPTEX GO, . LTD.
Kind of Equipment © Wicrowave Door Sensor
Hodel Mo - EZ
Serial Mo 037
Power S ACI2V
Hode : Running (Mormal}
Remarks : FGO ID-DCOEZ-SERIES, 1C Mo:40124-E2 T .
Date - 5/9/2003 « el
Phase . Single Phase — gl
Temperatura A v Engineer ! Tomoyuki Yamashita
Humidity A5 0
Regulation 1 - FCG Part15C & 15, 207 {0 15-30MHz)
Regulation 2 Mone
Emission Level [dBuW] PHASE N

100 Note. |Peak Hold [dath. DaLa ifs |uncor rectdd.
aip

a0

10 .y

i ;-*“

5 \

[

s B

a0 \ |\ J\HH

20 'H.I'IJ nl‘ {W

FaRFRiE
| [
b ogs 1 10 10
Frequency [MHz]

Emizsion Lovel [d8uW] PHASE:L1

100 Note. |Peak Hold [dath. DaLa ifs |uncor rectdd.
ai

ai

10 _

a0 ‘:%..- e

5 \] B

h
R
ol

s NN HMMW’. "

20 e W Il

| [

b s i 10 a0

Frequenay [MHz]
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DATA OF CONDUCTION TEST
UL Apex Co., Ltd. Head Office EMC Lab.
No.2 Semi Anechoic Chamber
Report No. @ Z3BEQQSS-HO

fpol icant . OPTEX GO, LTD.

Kind of Equipment * Microwave Door Sensor

Model No. DB

Serial No. ©0a7

Power CAGTRY

Mode . Running (Normal}

Remarks . FGC |D:DCSEZ-SERIES, 10 MNo:4012A-EZ

Date © 5/0/2003 T. M%

Phase . Single Phase

Temperature D22 T Engineer ¢ Tomoyuki Yamashita

Humidity .35 %

Regulation . FCC Parti5C§15. 207 (0. 15-30MHz)

N, FREEG. READING(NY  EEADING(L1) LISN CAELE ATTEN. ERESULT LIMITS VIARGTN

W18 AV oGP AV FACTOR LOSE oe AV e AN N AN
[MHz ] [dBuy ] LdBuy ] [aB] [aB] [d4B]  [dBuv] LilBuV] [aR]

1. 01635 HA.5 45,8 HA. 5 4401 a0 a0l 0.0 SR.6 45.9% 653 553 BT 9.4
2 02972 40,5 - 10, 9 - a0 ol .0 410 - A3 &A03 193 -
3. 04930 336 - KR - 0.1 0.1 0.0 338 - AR 1 4B 1 2203 -
1 0.8501 30,3 - 297 - 0.1 0.1 0.0 30,5 - Hh.0 4B 0 255 -
B. 0.9759 25T - BR.3 - 0.1 2 oo 290 -  HBR.O 4R 0 2T.0 -
B, 26,2325 I27.4 - 29,2 - 0.5 1.7 a.m 318 - RO &A0.0 28 2 -

CALCULATION: READING[dB V] + LISN FACTOR[dB] + CABLE LOSS[dB] + ATTEN[dB].

Except for the above table! adequate margin data below the limits.

Page:

UL Apex International Co., Ltd.
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UL Apex Co., Lid. Head Office EMC Lab.
N2 Semi Anechoic Chamber

Report Mo, @ 23BEOOS%-HD

Apo | cant o OPTEX GO, . LTD.
Kind of Equignent - Micromave Door Sensor
Wodel HNeo. . EZ
Serial Mo o a7
Fower cbenzv
Euda k : ﬁung&ng [HDrEEI: FCC 10:DCAEZ-SERIES, 16 No:d012A-E2

emarks SN2V | L1iGrand : - L a d4012A- .
Date © 59,2003 T Jeheslity
Phase o Single Phase — —
Temperatura A v Engineer . Tomoyuki Yamashita
Huimidity ©o3h 0g
Regulation 1 o FGO Part15C & 15207 (0. 15-30MHz)
Regulation 2 . Hone
Emission Level [dBpuY] PHASE N

104 L Is

Note. |Peak Hold [ath. |Dafal ijs|uncorrectdd.

ai

a0

10 .y

51} .T"'""'

ai k

L
o [
AN

20 ek L,_“)w

| [

]

015

Frequenay [MHz]
Emission Level [dBpuW] PHASE:L1

100 Note. |Peak Hold [dath. DaLa |Ia uncor rectdd,

a0

ad

fL

Gl

1

a0

40

a0

M) T
20 [T R

[}

LT i 10 a0
Frequency [MHz]
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DATA OF CONDUCTION TEST
UL Apex Co., Ltd. Head Office EMC Lab.
No2 Semi Anechoic Chamber
Report No. @ Z3IBE0O0QS9-HO

Apo | icant . OPTEX GO, LTD.

Kind of Equipment . Wicrowave Door Sensor

Model No. L EZ

Serial Mo C0aT

Power C DGy

Hude k . EuTg¢nn[f?rgaljd FGC 1D:DCSEZ-SERIES, |G Mo 4012A-EZ
emarks . . Gran : - \ : - .

Date © 5/9/2003 T e hadlity

Phass . Single Phase

Temperature . Engineer . Tomowuki Yamashita

Humidity © 35 %

Regulation . FGG PartiSC 5§ 15. 207 (0. 15-30MHz)

N, FREG. READING(NY  READING(L1) LISN CABLE ATTEN, RESULT LIMITS WARGIN

QF AV oGP AV FACTOR LOSE N AV oF AN Lr AN
[WHz] [dBuy] LdBuy ] [de] [d8] [d4B] LdBuY] LlBu ] [ 4]

L. 0. 1500 388 - 18,0 - a0 ol 0.0 48,1 - G &R0 17.9 -
2. 0, 2886 40,8 1.4 - a0 a0l .0 41.5 - hAlH A0E 191 -
3. 0, 4350 34,9 5.0 - 0.1 0.1 .0 352 67.2 4T.2 22.0 -
1 05768 Z7.5 - 28,0 - 0.1 0.1 0.0 28.2 - AR 0 4B 0 ZT.8 -
b. 1. 00s9 25,1 - 291 - [ [ 0.0 254 -  AR.O 4B 0 3008 -
£, 1. 1495 24,8 24,1 - 0.1 0.2 0.0 251 - A6 4B 0 30,9 -
7. 26,3213 29.8 - 303 - 0.9 1.7 0.0 329 = G600 &0 271 -

CALCULATION: READING[dB V] + LISN FACTOR[dB] + CABLE LOSS[dB] + ATTEN[dB].

Except for the above table:! adequate margin data below the limits.
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20dB Bandwidth
REF /5.7 dBpV DL 49.44 d4BpV MKR 24.12682640 GH=z
5 dB/ *4 View Horm B_Blank Horm 49.359 dBuV
MARKER :
O A iy Y e ey pdjigjgﬁ_““ham
= e L AU L) HJ\',J,_,.-"'JI.I.
,..a"‘"’fr H‘\H“""-.
/%‘,-r ‘“"'x._s\
.ﬂ"f‘- !

CENTER 24.12680840 GH=z

SPAH 50.00 kHz

*FBYW 10 kH=z #*UBYW 30 kH=z SWP 20 ms alT 10 dB
Multi Marker List

1: 24.12679180 GH=z 49.445 dBpY
2: 24.12680875 GHz 69.438 dBnY
3: 24.12682640 GHz 49,359 dBuY
4:

h:

G:

T

i

q:
10:

A:
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