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FCC ID: VBU-ALVH MODEL: ALVH

1. ATTESTATION OF TEST RESULTS
COMPANY NAME: MIWA LOCK., LTD.
3-1-12, SHIBA, MINATO-KU
TOKYO 105-8510, JAPAN

EUT DESCRIPTION: ALVH CARD READER
MODEL: ALVH
SERIAL NUMBER: 07KO000890A FOR 14.7456 MHz SAMPLE &
07K000891A FOR 13.56MHz SAMPLE
MHz DATE TESTED: FEBRUARY 12 - 14, 2008
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C No Non-Compliance Note

Compliance Certification Services, Inc. tested the above equipment in accordance with the
requirements set forth in the above standards. The test results show that the equipment tested
is capable of demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by Compliance Certification Services and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by
Compliance Certification Services will constitute fraud and shall nullify the document. No part of
this report may be used to claim product certification, approval, or endorsement by NVLAP,
NIST, or any government agency.

Approved & Released For CCS By: Tested By:

FRANK IBRAHIM TOM CHEN

EMC SUPERVISOR EMC ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, and FCC CFR 47 Part 15.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY

41. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Radiated Emission, 30 to 200 MHz +/- 3.3 dB
Radiated Emission, 200 to 1000 MHz +45/-2.9dB
Radiated Emission, 1000 to 2000 MHz +4.5/-2.9dB
Power Line Conducted Emission +/-2.9 dB

Uncertainty figures are valid to a confidence level of 95%.
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FCC ID: VBU-ALVH MODEL: ALVH

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

EUT is a low power transmitter for hotel card door lock and its fundamental frequencies are
13.56 MHz and 14.7456 MHz.

5.2. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an embedded antenna.

5.3. SOFTWARE AND FIRMWARE
M2AMHa-S10-104, Version 8107

5.4. WORST-CASE CONFIGURATION AND MODE OF OPERATION
EUT was powered by 3 VDC batteries and was tested as a stand-alone device.

EUT was tested in three orthogonal orientations and it was found that “Y” orientation is the
worst-case orientation; therefore, all radiated testing was performed with EUT in “Y” orientation,
refer to set up photos for more details.

EUT was set to transmit continuously during testing.

5.5. MODIFICATIONS

No modifications were made during testing.

Page 6 of 28

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 08J11616-1 DATE: FEBRUARY 13, 2008
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT
None; EUT was tested as a stand-alone device.

/0 CABLES

None; EUT was tested as a stand-alone device.
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REPORT NO: 08J11616-1
FCC ID: VBU-ALVH

DATE: FEBRUARY 13, 2008

MODEL: ALVH

SETUP DIAGRAM FOR TESTS

AlLWH Card
Feader

vdc Battery
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

TEST EQUIPMENT LIST
Description Manufacturer |Model Asset ([CalDate |Cal Due
Temperature / Humidity Chamber | Thermotron SE 600-10-10 C00930 |04/16/07 04/16/08
RF Filter Section, 2.9 GHz Agilent / HP 85420E C00958  |02/06/07 06/12/08
Antenna, Bilog, 2 GHz Schaffner CCN-1000-1 C01017  |05/30/06 10/30/08
Preamplifier, 1300 MHz Agilent / HP 8447D C01018  |05/09/07 05/09/08
Antenna, Loop, 30 MHz EMCO 6502 C00593 | 10/24/06 10/24/08
Preamplifier, 1300 MHz Agilent / HP 8447D 0 05/09/07 05/09/08
Spectrum Analyzer, 40 GHz Agilent / HP 8564E C00951  |09/05/07 12/05/08
DC power Supply HP E3610A NA NA NA
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7. APPLICABLE LIMITS AND TEST RESULTS

71. RADIATED EMISSION
TEST PROCEDURE
ANSI C63.4

The highest clock frequency generated or used in the EUT is 13.56 MHz; therefore the
frequency range was investigated from 9 kHz to 1000 MHz.

LIMIT

§15.225:

(a) The field strength of any emissions within the band 13.553-13.567 MHz shall not exceed
15,848 microvolts/ meter at 30 meters.

(b) Within the bands 13.410-13.553 MHz and 13.567-13.710 MHz, the field strength of any
emissions shall not exceed 334 microvolts/meter at 30 meters.

(c) Within the bands 13.110-13.410 MHz and 13.710-14.010 MHz the field strength of any
emissions shall not exceed 106 microvolts/meter at 30 meters.

(d) The field strength of any emissions appearing outside of the 13.110— 14.010 MHz and shall
not exceed the general radiated emission limits in § 15.209 as follows:

§15.209 (a) Except as provided elsewhere in this subpart, the emissions from an intentional
radiator shall not exceed the field strength levels specified in the following table:

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uV/m) Measurement Distance (m)

0.009 - 0.490 2400/ F (kHz) 300
0.490 - 1.705 24000/ F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88 -216 150** 3
216 — 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
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REPORT NO: 08J11616-1 DATE: FEBRUARY 13, 2008
FCC ID: VBU-ALVH MODEL: ALVH

174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. §§ 15.231 and 15.241.

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.

Formula for converting the filed strength from uV/m to dBuV/m is:
Limit (dBuV/m) = 20 log limit (uV/m)

In addition:

§15.209 (d) The emission limits shown in the above table are based on measurements
employing a CISPR quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz
and above 1000 MHz. Radiated emissions limits in these three bands are based on
measurements employing an average detector.

§15.209 (d) The provisions in §§ 15.225, measuring emissions at distances other than the
distances specified in the above table, determining the frequency range over which radiated
emissions are to be measured, and limiting peak emissions apply to all devices operated under
this part.

RESULTS

No non-compliance noted:
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REPORT NO: 08J11616-1 DATE: FEBRUARY 13, 2008
FCC ID: VBU-ALVH MODEL: ALVH

7.1.1. FUNDAMENTAL AND SPURIOUS EMISSIONS (0.15 — 30 MHz)

TRANSCEIVER SPURIOUS EMISSIONS BELOW 30 MHz

Fundamental = 13.56 MHz

FCC Part 15, Subpart B & C 10 Meter Distance Measmrement At Open Field

Company: MIWA LOCE., LTD

Project #: 08I11616

Date: 02/11/08

Test Engineer: Tom Chen

Configuration: EUT Alone with 3Vdc

Maode: Continmons Tz Mode, 13.56 MHz

Frequency, PK QP AW AF Distance PK Corrected AY Corrected | QP Limit | A Limit |PK Margin| A Margin
(MHz) (dBu/v) (dBu/) | (dBuv) | dB/m |Correction (dB)|Reading (dBu'/m)|Reading (dBu'v/m)| {dBuv/m)| (dBuv/m) (dB) (dB)

Loop Antenna Face On
40 .69 M| 10.568 . 32.18 T 84.00 N -518 Mg [Fundamental @ 10m Dist

2559 MNiA | 10.54 . 17.08 IiA 5048 MNFA -334 MiA [13.41-13.553MHz Sprious @ 10m
40 65 MNA | 10.56 . 32.12 i 5048 MFA -184 MiA [13.41-13.553MHz Sprious @ 10m
4010 MNiA | 10.56 31.87 NiA 50.48 IFA -188 MiA - [13.867-13.710MHZ Spurious @ 10m
2483 MNi& [ 1057 16.32 MNiA 50.48 IFA -34.2 Mi& [13.567-13.710MHz Spurious @ 10m
24 69 M| 1051 . . TiA 40.51 MFA -24.4 Mg [13.110-13 410MHz Spurious @& 10m
2559 MNA | 10.54 . . iA 40.561 MFA -235 MiA [13.110-13 410MHz Spurious @ 10m
2483 MNi& [ 1057 NiA 40 51 IFA -24.2 MiA - [13.710-14.010MHz Spurious @ 10m
2447 N | 10.60 . . I 40.61 IR -24.8 Mg [13.710-14.010MHz Spurious @ 10m
17.38 INfA 9.04 . IiA 29.54 A -222 M [13.710-14.010MHz Spurious @& 10m

Loop Antenna Face Off
3251 NiA 10.58 MNiA 84 .00 MR -60.0 MN/A - [Fundamental @ 10m Dist

2489 hA | 10.54 . . A 5048 Y -34.1 MiA [13.41-13.853MHz Sprious @ 10m
3053 hA [ 10.58 . . A 5048 A -28.5 MiA [13.41-13.853MHz Sprious @ 10m
2965 heA [ 10.58 . . A 5048 MAA -284 MiA |13.567-13.710MHz Spuricus @ 10m
2308 NiA 10.57 R 5048 MR -358 NAA 13.867-13 . 710MHZz Spurious @ 10m
2308 N/ 10.51 R 40.51 MR -268.0 RIEY 13.110-13 410MHz Spurious @ 10m
2489 hiA [ 10.54 . . A 40.51 Y -24.2 M [13.110-13 410MHz Spuricus @ 10m
2308 heA [ 10.57 . . A 40.51 MAA -25.8 MiA [13.710-14.010MHz Spuricus @ 10m
2388 R 10.60 R 40.51 MNAA =250 (RN 13.710-14 010MHz Spurious @ 10m
17 66 [ 5.04 . A 29.54 Y -21.8 MiA [13.710-14.010MHz Spurious @ 10m

* Mo more emissions were found up to 30MHz

Mote: The emission limits are based on measurements employing a CISPR guasi-peak detectar except for the frequency bands 9-90 kHz, 110-490 kHz
and ahove 10000vhz. Radiated emission limits in these three bands are based on measurements employing an average detector.

P K.=Peak
0 .P. = Quasi Peak Readings
AF. = Antenna factor
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REPORT NO: 08J11616-1 DATE: FEBRUARY 13, 2008
FCC ID: VBU-ALVH MODEL: ALVH

Fundamental = 14.7456 MHz

FCC Part 15, Subpart B & C 10 Meter Distance Measurement At Open Field

Company: MIWALOCK., LTD

Project #: 08J11616

Date: 02711408

Test Engineer: Tom Chen

Configuration: EUT Alone with 3Vdc

Mode: Contimious Tx Mode, 14,7456 MH=

Fregquency FK apP AV AF Distance PK Caorrected AW Corrected | QP Limit [ AY Limit |PK Margin| &Y Margin
(MHz) (dBu’v) (dBufv) | (dBuv) | dBém |Correction (dB)[Reading (dBuv/m)Reading (dButrm)| (dBu'im) | (dButvim) (dB) (dB)

Loop Antenna Face On
14.7456 30.60 IS -19.08 22.18 IN7A 29.54 R 74 N [Fundamental @ 10m Dist
29.4812 1642 7 -18.08 6.10 INFA 28.54 R -234 M4 [Sprious @ 10m

Loop Antenna Face Off:
14.7456 2608 Fundarmental @ 10m Dist

294912 15.21 Sprigus @ 10m

* No mare emissions were found up to 30MHz

Mote: The emission limits are hased on measurements emplaying a CISPR guasi-peak detector except for the frequency bands 8-80 kHz, 1104890 kHz
and above 10000Mhz. Radiated emission limits in these three bands are based on measurements employing an average detector

P K. = Peak
QF. = Quasi Peak Readings
AF. = Antenna factor
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DATE: FEBRUARY 13, 2008
MODEL: ALVH

7.1.2. SPURIOUS EMISSIONS (30 - 1000 MHz)

Fundamental = 13.56 MHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT & DATA
ACOMPLIANCE

= EAGINED PG =67 Wa0, Ine
PO MTEERER G
L LG, T

Compliance Certification Services
47173 Benicia Strest

Framont, CA 24538

Tel: (510) 771-1000

Fax: (8l0} 65l-0858

Datag: & Filaf:
Lard (ABuYin)

05j11l616. emi

0

Date: 02-12-2008 Time: 14:30:5%

FLCLC CLASS-H

—

Traca: &

Condition: FCC CLASS-B HORIZONTAL
Enginesr: ¢ Tom Chen
Company : : MIWA LOCE
Projact #: ¢ 08J11&16&
Test Configuration:: EUT

Mode of operation:

Test Targekt: : FCC Class B

Factor Lewvel

Raf Trace:

: Continuous transmit at 12 .5&8MHz

over
Limit

Limit

Line Eemark

de dBuv,/m dBuv/m dE

22.07
24 .88
23.02
23.02

40.00
43 .50
43 .50
46 .00

-17.593
-13 .64
-20.48
-22.98
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REPORT NO: 08J11616-1
FCC ID: VBU-ALVH

DATE: FEBRUARY 13, 2008

MODEL: ALVH

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

| VERTICAL PLOT & DATA |

Compliance Certification Sarvices

COMPLIANCE

=
T = EAGINEEriNG =067 way Ine
(Rl an i o
L LGN,

47172 EBEenicia Etreat
Fremont, Ca 254538

Tel: (510} 771-10400
Fax: (510} s&l-0&as8

Datag: = Fila$:
Lovd (dBuYin)

05jllels.emi Date: 02-12-2008 Tim=a: 14:50:25

oL

FCLC CLASS-H

L

Traca: 7

Raf

Condition: FCC CLASS-B VERTICAL

Enginesar:
Company :
Project #:

Test Configuratiomn: :

Mode of operaticon:
Test Target:

: Tom Chen

: MIWA LOCKE

;o 0BJllels

EUT

: Continuous transmit at 12 .5&MHZ
: FCC Class B

Eead Limit over
Level Factor Level Line Limit Remark

dBuv de deuv,/m dBuv,/m dE

28.
41.
37.
440,
440,
33.

a3 LTE 23,07 40.00 =]
[=1:] .13 29.4% 40.00 .51
50 .14 23.32& 43.50 .14
EX] .38 25.9& 4&.00 .04
ao L3100 2R.689 45,040 .31
83 LTS 38.05 45.00
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REPORT NO: 08J11616-1

FCC ID: VBU-ALVH

DATE: FEBRUARY 13, 2008
MODEL: ALVH

Fundamental = 14.7456 MHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL

| HORIZONTAL PLOT & DATA |

ACOMPLIANCE

Compliance Certification services

T EgINeering wer e, i

47173 EBenicia Strest

Rl Framont, CA 24538
' Tel: (510} 771-10400
Fax: (5l0) /&l-08%58
Datag: 4 File$: 085jllels.emi Date: 02-12-2008 Tims: 14:07:Z21
sanﬂﬁﬂhﬂmm
FCC ClLASS5-B
|
I |
4 ]
12 e
| . ]l Il ; ! P e . #“~4+Awuugﬂmwwﬂ~quw¢»
\n.“. #u h m,lu‘]‘ II],M"'JIL"_LHHH s
Y0 14 418 (3 b3 206 1000
Frejgquendcy (RHD

Traca: 2

Condition: FCC CLASS-B HORIZONTAL

Enginear: : Tom Chen
Company : : MIWA LOCK
Projact #: : 0BJl1lele
Test Configuration:: EUT

: Contimious transmit at
¢ FCC Class B

Mode of operaticn:
Test Target:

Raf Trace:

14 .745&MHZ

Page: 1
Raad Limit over
Frag Lewvel Factor Lewvel Line Limit Remark
MHZ dBuv de desuv;/m dBuv,/m dE
1 115.2&50 42.17 -14.14 25.02 43.580 -15.48 peak
2 144 .40 42.67 -13.E54 29.13 43 .50 -14.27 Peak
3 244,370 42,33 -14.38 27.9& 45.00 -1%.04 Peak
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REPORT NO: 08J11616-1 DATE: FEBRUARY 13, 2008
FCC ID: VBU-ALVH MODEL: ALVH

SPURIOUS EMISSIONS 30 TO 230 MHz (WORST-CASE CONFIGURATION, VERTICAL)

| VERTICAL PLOT & DATA |

=\CONMPLIANCE Somltancs seritticstion services

Tm LAGINCEr NG S07Wa0, Int
PR GRS ET Fremont, CA 94538
1 LS,
Tel: (BE10) 771-10400
Fax: (510} /&l-08238

Datag: = File#: 0sjllels.emi Date: 02-12-2008 Time: 13:49:34
Levd (dRuYin)

00
FLL CLASS-H

K]
ﬂ‘lr&w

Traca: 1 Raf Trace:

Condition: FCC CLASS-B VERTICAL
Enginesatr: : Tom Chen

CoOmpany : : MIWA LOCK

Projact §#: : 08J11l:ls

Test Configuration:: EUT

Mode of operaticon: : Continmuous Lransmit at 14.745&MHZ
Test Targeb: : PCC Class B

Raad Limit over
Level Factor Level Line Limit Remark

dBuv de dBuv,/m deuv,/m dE

28.41 L7600 22065 40,00 -17.3E
37.83 14 23.6%2 43.50 -12.81
40.33 .38 25.%6 46.00 -20.04
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REPORT NO: 08J11616-1 DATE: FEBRUARY 13, 2008
FCC ID: VBU-ALVH MODEL: ALVH

7.2. FREQUENCY STABILITY

§15.225 (e) The frequency tolerance of the carrier signal shall be maintained within £0.01% of
the operating frequency, over a temperature variation of -20 degrees to +50 degrees C at
normal supply voltage, and for a variation in the primary supply voltage from 85% to 115% of
the rated supply voltage at a temperature of 20 degrees C. For battery operated equipment, the
equipment tests shall be performed using a new battery.

TEST PROCEDURE

ANSI / TIA / EIA 603 Clauses 2.3.1 and 2.3.2

RESULTS

No non-compliance noted.
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Fundamental = 13.56 MHz

Reference Frequency: EUT Channel 13.56 MHz @ 20°C

Limit: 100 ppm = 135.598 kHz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
Vac Temperature (°C MHz Delta (ppm Limit (ppm
3.00 50 13.5598266 -0.013 + 100
3.00 40 13.5598116 -0.002 + 100
3.00 30 13.5598083 0.000 + 100
3.00 20 13.5598087 0.000 + 100
3.00 10 13.5598191 -0.008 + 100
3.00 0 13.5598163 -0.006 + 100
3.00 -10 13.559804 0.003 + 100
3.00 -20 13.55977012 0.028 + 100
255 20 13.5598088 0.000 + 100
345 20 13.5598088 0.000 + 100
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8. SETUP PHOTOS

RADIATED EMISSION (0.15-30 MHz)

RADIATED EMISSION (0.15-30 MHz)
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RADIATED EMISSION (0.15-30 MHz) — X ORIENTATION

RADIATED EMISSION (0.15-30 MHz) — X ORIENTATION
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RADIATED EMISSION (0.15-30 MHz) — Y ORIENTATION

RADIATED EMISSION (0.15-30 MHz) - Y ORIENTATION
FRONT
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RADIATED EMISSION (0.15-30 MHz) - Y ORIENTATION
BACK
F
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RADIATED EMISSION (0.15-30 MHz) — Z ORIENTATION

RADIATED EMISSION (0.15-30 MHz) - Z ORIENTATION
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RADIATED EMISSION (30-1000 MHz) — Y ORIENTATION

RADIATED EMISSION (30-1000 MHz) — Y ORIENTATION
FRONT
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RADIATED EMISSION (30-1000 MHz) — Y ORIENTATION
BACK
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FREQUENCY TOLERANCE OVER EXTREME CONDITIONS
n
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FREQUENCY TOLERANCE OVER EXTREME CONDITIONS

END OF REPORT
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