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EMI TEST REPORT
Test Report No. : 23AE0036-YW-1

Applicant: Tohoku Alps Co., Ltd.

Type of Equipment: Passive Entry System

Model No.: TFWB1U611 (Hand Unit)

FCCID NHVWBUG61

Test standard: FCC Part 15 Subpart C Section 15.231 and

FCC Part 15 Subpart B Section 15.109

Test Result: Complied

1. Thistest report shall not be reproduced in full or partial, without the written approval of
A-Pex International Co., Ltd.

2. Theresultsin this report apply only to the sample tested.

3. This equipment isin compliance with above regulation. We hereby certify that the data
contain a true representation of the EMC profile.

4. Thetest results in this report are traceable to the national or international standards.

5. Thistest report does not constitute an endorsement by NIST/NVLAP or U.S. Government.

Date of test: September 11, 2002
Tested by:
Makoto Kosaka
EMC Section
Approved by:
Kazutoyo Nakanishi

Site Operation Manager of EMC Section

A-pex International Co., Ltd.

YOKOWA LAB.

108 Y okowa-cho, Ise-shi, Mie-ken 516-1106 JAPAN
Telephone: int +81 596 39 1485
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SECTION 1: Client information

Company name
Address
Telephone Number
Facsimile Number
Contact Person

Tohoku Alps Co., Ltd.

6-3-36 Nakazato, Furukawa-City, Miyagi-pref, 989-6181 Japan

+81 229 235111
+81 229 22 3755
Tomosuke Takata

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

Type of Equipment

Passive Entry System / (Car Lock / Unlock devices)

TX section

Model No. TFWB1U611(Hand Unit)
Sample No. No.1

Number of Channel 1

Frequency Characteristics 433.92MHz

Modulation Frequency

Information antenna

Integral / (P.C.B pattern antenna)

Rating

DC3.0V Lithium Battery (CR2023)

Country of Manufacture

Japan

RXx section

Type of Receiver

Turned Radio Frequency Receiver

Receiving Frequency

125kHz

Local Oscillator Frequency none

Intermediate Frequency none

Information antenna Integral / (Loop coil and Bar antenna)
Rating DC3.0V Lithium Battery (CR2023)

Country of Manufacture
Receipt Date of Sample
Condition of EUT

2.2 Product Description

Japan
September 11, 2002
Engineering prototype

The hand unit of passive entry system is atransmitter of 433.92MHz and areceiver of 125kHz.
The control unit of the passive entry system is atransmitter of 125kHz and a receiver of 433.92MHz.

These units are the new type of keyless entry system which communicates with each other.

See reference our test report No. 23AE0036-Y W-2.(Control Unit)

A-pex International Co., Ltd.
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SECTION 3: Test specification, methods & procedures

3.1 Test Specification

Test Specification :  FCC Part 15 Subpart C
Title :  FCC 47CFR Part15 Radio Freguency Device
Subpart C Intentional Radiators
Section 15.231 Periodic operation in the band 40.66 — 40.70 MHz and above 70MHz

Test Specification : FCC Part 15 Subpart B Section 15.109 Radiated emission limits

Title : FCC 47CFR Part15 Radio Frequency Device
Subpart B Unintentional Radiators

3.2 Methods & Procedures

No. Item Test Procedure Specification Remarks
1 |Automatically Deactivate ANSI C63.4:2000 | FCC Section 15.231(a)(1) Radiated
p |Electric Field Strength of ANSI C63.4:2000 | FCC Section 15.231(b) Radiated
Fundamental Emission
- FCC Section 15.205
3 Eﬁgﬁ:‘;’g ;F:)er?gth of ANSI C63.4:2000 | FCC Section 15.209 Radiated
FCC Section 15.231(b)
4 |-20dB Bandwidth ANSI C63.4:2000 | FCC Section 15.231(c) Radiated
5 |Radiated emission ANSI C63.4:2000 | FCC Section 15.109(a) Radiated
6 |Conducted Emission ANSI C63.4:2000 Zrijczg;c“ on 15.107(3) AC Mains only

*These tests were performed without any deviations from test procedure except for additions or exclusions.

3.3 Exclusion from standard

No. Item Test Procedure Specification Remarks

6 |Conducted Emission ANSI C63.4:2000 | FCC Section 15.107(3)
and 207

Thistest is not applicable since the EUT does not have AC pwer port.
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SECTION 4: Operation of E.U.T. during testing

4.1  Operating Modes
The EUT exercise program used during radiated and conducted testing was designed to exercise the various system
componentsin a manner similar to typical use.

The operating mode/system were as follows:

Operation mode is as follows;

- Transmitting mode
- Receiving mode

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

4.2 Configuration and peripherals

Front View (Hand Unit)

(A):EUT

Top View (Hand Unit)

(A):EUT
Description of EUT
No. | Item Model number | Serial number Manufacturer | Remarks
Passive Entry System
A (Hand Uniit TFWB1U611 SampleNo.1 | TohokuAlps | EUT

A-pex International Co., Ltd.
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51 Test results

No. Item Test Procedure Specification Remarks Result
1 |Automatically Deactivate | ANSI C63.4:2000 | Section 15.231(a)(1) |Radiated Complied
o |Electric Field Strength of |\ ¢63.4:2000 | FCC Section 15.231(b) |Radiated Complied

Fundamental Emission
- FCC Section 15.205
3 aﬁgﬁ;ﬁgg@h o | ANSI C634:2000 | FCC Section 15209  |Radiated Complied
FCC Section 15.231(b)

4 | -20dB Bandwidth ANS| C63.4:2000 | FCC Section 15.231(c) |Radiated Complied
5 |Radiated emission ANSI C63.4:2000 | FCC Section 15.109(a) |Radiated Complied

A-PEX INTERNATIONAL hereby confirmsthat E.U.T., in the configuration tested, complieswith the
specifications FCC Part 15 Subpart C Section 15.231 and FCC Part 15 Subpart B Section 15.109(a)

52

Uncertainty

Radiated Emission Test

The measurement uncertainty (with a 95% confidence level) for this test using Biconical antennais +4.4dB.
The measurement uncertainty (with a 95% confidence level) for this test using Logperiodic antennais +4.8dB.
The measurement uncertainty (with a 95% confidence level) for this test using Horn antennais +5.8dB.

O Thedatalisted in this test report may exceed the test limit because it does not have enough margin.
B The datalisted in this test report has enough margin.

5.3

A-PEX Internationa Co., Ltd. Yokowa No.3 test site

Test Location

108 Y okowa-cho, Ise-shi, Mie-ken 516-1106 Japan
Telephone number
Facsimile number

+81 596 39 1485
+81 596 39 0232

The site has been fully described in areport submitted to FCC office, and listed on September 12, 2000

(Registration number: 90412) and they were accepted by Industry Canada on May 1, 2001(1C2973-3)
*NVLAP Lab. code : 200109-0

54
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Photographs of test setup
Refer to Appendix 1.

Test instruments

Refer to Appendix 2.

5.6

Data of EMI Test

Refer to Appendix 3.

A-pex International Co., Ltd.

YOKOWA LAB.
108 Y okowa-cho, Ise-shi, Mie-ken 516-1106 JAPAN
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SECTION 6: Radiated emissions, -20dB BW & Automatically deactivate
6.1 Operating environment

The test was carried out in an open site.

Temperature : See data
Humidity : See data
30MHz -4.5GHz

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

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

The Radiated Electric Field Strength intensity has been measured on an open test site with aground planeand at a
distance of 3m.

The measuring antenna height was varied between 1 to 4m and EUT was rotated a full revolution in order to obtain
the maximum value of the electric field intensity. The measurements were performed for both vertical and horizontal
antenna pol arization.

The EUT was also previously checked at each position of three axes X, Y and Z to find the worst position. The
position in which the maximum noise occurred was chosen to put into measurement. Worst cases are referred to
following page.

It was operated under transmitting and receiving mode.

The radiated emission measurement were made with the following function of the test receiver and spectrum analyzer.

433.92MHz Transmitting mode
Measurement range : 30MHz to 1000MHz PK Detector, IF BW 120kHz (Test receiver)
: 1GHz to 4.5GHz PK Detector, RBW 1MHz, VBW 1MHz(Spectrum analyzer)
Test data: 30MHz - 4.5GHz: Page A1 (APPENDI X 3)
Photographs of test setup : Page 10
Test result : Pass

125kHz Receiving mode

Measurement range : 30MHz to 1000MHz CISPR QP Detector, IF BW 120kHz (Test receiver)
Test data : 30- 1000MHz: Page A2 (APPENDIX 3)
Photographs of test setup : Page 10
Test result : Pass

6.2 -20dB Bandwidth
Bandwidth Limit: Fundamental Frequency 433.92MHz x 0.25% = 1.0848MHz

measurement data (20dB down)

Bandwidth Limit Center Freq: 433.9MHz

Result

-20dB Bandwidth (1.0848MHz) 151.4kHz Pass

Test data : Page A3 (APPENDIX 3)

6.3 Automatically deactivate
Limit: A manually operated transmitter shall employ a switch that will automatically deactivate the transmitter within
not more than 5 seconds of being released.

Test data : Page A3 (APPENDIX 3)
Test result : Pass (374.4ms)

A-pex International Co., Ltd.
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6.4 Pre check of worse-case position

Worse case X axis (30MHz — 4.5GHz, M easurement antenna Polarization: Horizontal)
WorsecaseY axis (30MHz—4.5GHz, Measurement antenna Polarization: Vertical)

A-pex International Co., Ltd.

YOKOWA LAB.

108 Y okowa-cho, Ise-shi, Mie-ken 516-1106 JAPAN
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APPENDIX 1: Photographs of test setup

Page 10: Radiated emission

APPENDI X 2: Test instruments

Page 11: Test instruments

APPENDIX 3: Dataof EMI test

Page A1-A2: Radiated emissions

Page A3: -20dB Bandwidth / Automatically deactivate/ Duty cycle factor
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Radiated emission
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APPENDIX 2
Test Instruments
Radio tsst equipment

Control Instrument M anufacturer Model No. Calibration Date
No. Interval (month)
AF-01 Pre Amplifier Hewlett Packard 8447D 2002/04/01 *12
AF-06 Pre Amplifier Agilent 8449B 2001/12/21 *12
AT-06 6dB Attenuator Anritsu MP721B 2002/04/04 *12
BA-06 Biconical Antenna Schwarzbeck BBA9106 2002/02/16 *12
LA-07 L ogperiodic Antenna Schwarzbeck UKLP9140-A 2002/09/09 *12
SA-06 Spectrum Analyzer Advantest R3273 2001/11/20*12
TR-06 Test Receiver Rohde & Schwarz ESVSI10 2001/11/22 *12
HA-02 Horn Antenna A.H.Systems SAS-200/571 2002/05/07 *12
CC-30RC Yokqwa No.3 open A-PEX CC31-38, 2002/03/30 *12
Coaxial(0.01-1000MHz) SW31-32

CC-C15 Microwave Cable Suhner SUCOFLEX 2002/04/17 *12
CC-C16 Microwave Cable Storm MFR-57500 2002/04/17 *12
YOATS-03 |Open test site JSE 10m 2002/05/02 *12

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

standards.

A-pex International Co., Ltd.

YOKOWA LAB.
108 Y okowa-cho, Ise-shi, Mie-ken 516-1106 JAPAN

Telephone:
Facsimile:

int +81 596 39 1485
int +81 596 39 0232




Date of carrier and supurious emissions

A-PEX INTERNATIONAL CO., LTD.
YOKOWA NO.3 OPEN SITE

Company : TOHOKU ALPS CO,, LTD. Report No. : 23AE0036-YW-1
Equipment : Passive Entry System (Hand Unit) Regulation : FCC Part15C Section 15.231
Model : TFWB1U611 Test Distance :3m
Sample No. 01 Date : 2002/09/11
Power : DC 3.0V (CR2023) Temperature : 21deg.C
Mode : Transmitting (433.92MHz) Humidity : 80%
EUT Position : X and Yaxis
FCCID : NHVWBUG1 % %
IC No : 3495A-FWB1U61 ‘ i : &t )
ENGINEER  : Makoto Kosaka
Below 1GHz PK DETECT (Test Receiver: BW 120kHz)
Above 1GHz PK DETECT (Spectrum Analyzer : RBW 1MHz and VBW 1MHZ)
No.| FREQ READING ANT | AMP [CABLE|ATTEN| Duty RESULT LIMIT MARGIN
HOR | VER | Factor | GAIN | LOSS Factor | HOR | VER HOR | VER
[MHZ] [dBuV] [dB] [dB] [dB] [dB] [dB] [dBuv/m] | [dBuV/m] [dB]
1| 433954 69.0 | 674 | 185 27.9 4.8 6.0 -6.3 | 641 | 625 80.8 16.7 | 18.3
2 867.899] 40.9 | 365 24.2 26.9 7.2 6.0 -6.3 451 | 40.7 60.8 157 | 20.1
3 | 1301.854| 56.9 | 589 | 25.7 38.7 1.9 0.0 -6.3 | 395 | 415 54.0 145 | 125
4 | 1735.801| 45.7 | 46.2 28.3 38.3 2.3 0.0 -6.3 317 | 322 60.8 202 | 28.6
5| 2169.721| 453 | 445 | 306 38.0 2.7 0.0 -6.3 | 343 | 335 60.8 265 | 27.3
6 | 2603.641| 455 | 47.0 | 309 38.0 31 0.0 -6.3 | 352 | 36.7 60.8 256 | 241
7 | 3037.561| 453 | 448 | 30.8 38.2 34 0.0 -6.3 | 350 | 345 60.8 258 | 26.3
8 | 3471481 443 | 443 | 314 | 381 3.7 0.0 -6.3 | 350 | 35.0 60.8 258 | 25.8
9 | 3905.401| 43.2 | 438 | 329 37.9 4.1 0.0 -6.3 | 36.0 | 36.6 54.0 180 | 174
10| 4339.321| 445 | 442 | 334 | 381 4.3 0.0 -6.3 | 37.8 | 375 54.0 16.2 | 165
REMARKS

ANTENNA TYPE: 30-300MHz Biconical / 300-1000MHz Logperiodic / 1-4.5GHz DRG Horn

CALCULATION(30MHz to 1000MHz) : READING + ANT Factor - AMP Gain + ATTEN + Cable Loss + Duty Factor

* Duty factor = 20log (Twidth / Tperiod) = 20log (189*10°°)/( 391*10° )= -6.31

*Except for the above table : All other spurious emissions were less than 20dB for the limit.
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Data of supurious emissions(30MHz to 1000M H2z)

A-PEX INTERNATIONAL CO., LTD.
YOKOWA NO.3 OPEN SITE

Company : TOHOKU ALPS CO,, LTD. Report No. : 23AE0036-YW-1

Equipment : Passive Entry System (Hand Unit) Regulation : FCC Part15B Section 15.109(a)

Model : TFWB1U611 Test Distance :3m

Sample No. 01 Date : 2002/09/11

Power : DC 3.0V (CR2023) Temperature : 21deg.C

Mode : Receiving (125kHz) Humidity : 80%

EUT Position : X and Yaxis

FCCID : NHVWBUG61

IC No : 3495A-FWB1U61 % M

ENGINEER  : Makoto Kosaka
QP DETECT (Test Receiver: BW 120kHz)
No.| FREQ READING ANT | AMP [CABLE|ATTEN RESULT LIMIT MARGIN
HOR | VER | Factor | GAIN | LOSS HOR | VER HOR | VER
[MHZ] [dBuV] [dB] [dB] [dB] [dB] [dBuV/m| [dBuV/m] [dB]

1 | 48.000 22.3 22.3 115 28.0 14 6.0 13.2 13.2 40.0 26.8 26.8
2 | 72.000 21.8 22.4 6.4 27.9 1.8 6.0 8.1 8.7 40.0 31.9 31.3
3| 96.000 [ 23.0 | 230 9.1 27.8 2.0 6.0 123 | 123 435 31.2 | 312
4 | 120.000 | 21.6 21.3 13.0 27.9 24 6.0 15.1 14.8 43.5 28.4 28.7
5| 144.000 | 22.3 22.3 14.7 27.9 2.7 6.0 17.8 17.8 43.5 25.7 25.7
6 [ 192000 | 223 | 221 [ 16.0 | 278 3.0 6.0 195 | 193 435 240 | 242
7 |336.000 | 214 | 227 | 173 | 280 43 6.0 210 | 223 46.0 250 | 237

REMARKS

ANTENNA TYPE: 30-300MHz Biconical / 300-1000MHz Logperiodic
CALCULATION(30MHz to 1000MHz) : READING + ANT Factor - AMP Gain + Cable Loss+ ATTEN
*Except for the above table : All other spurious emissions were less than 20dB for the limit.
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-20dB BW / Automatically deactivate / Duty cycle factor

Company : TOHOKU ALPSCO.,, LTD.
Equipment : Passive Entry System (Hand Unit)
Model : TFWB1U611

Sample No. : No.1

Power : DC 3.0V (CR2023)

Mode : Transmitting (433.92MHz)
FCCID :NHVWBU61

IC No : 3495A-FWB1U61

-20 dBBandwidth (15.231(c))

=20dB BY

REF 70.0 dBuV
6 dB/

DL 48.06 dBpV HMKRA 151.4 kHz
#A_View Horm  B_Blank Norm -0.039 dB

TSR A33[9530 WHZ

[:] dBpv

Report No.  : 23AE0036-YW-1
Regulation  : FCC Part15C Section 15.231
Date : 2002/09/11

Temperature : 21deg.C

Humidity : 80%

ENGINEER  : Makoto Kosaka

Automatically deactivate (15.231(a)(1))

Auto off
REF 90.0 dBuwV HKRA 374.4 ms
10 dB/ *h_Max Posi B_Write Horm 2.88 dB

[DELTA MKR
| [374.4 ns

20

ICENTER 433 .9000 MHz SPAN 200.0 kHz CENTER 433.920000 MHz SPAN 0 Hz
*RBW 10 kHz #BY 100 kHz *SWP 5.0 5 ATT 10 dB HRBY 100 kHz *VBW 100 kHz *SWP 600 ms  ATT 10 dB
- ; FOAN — - -6\ _
* Duty factor = 20log (Twidth / Tperiod) = 20log (189* 10°)/( 391*10° )= -6.31
REF 80.0 dBnV MKRA 189.0 ps REF 80.0 dBpv MKR4 391.0 ps
P dB/ *A_View Smpl B_Blank Smp1 0.141 dB P dB/ *A_View Smpl B_Blank Smpl =-0.014 d8
TDELTA MKR DELTA MKR
189.8 s 391.9 s
N * &
j \ ,J |
NTER 433.920000 MHz SPAN O Hz CENTER 433.920000 MHz SPAN O Hz
BW 100 kHz #VBW 100 kHz #*SWP 1.0 ms ATT 10 dB HREBY 100 kHz *VBW 100 kHz *SWP 1.0 ms  ATT 10 dB

(CEI
[*RI
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