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EMI TEST REPORT

Test Report No. : 221 E0004-Y W -2

Applicant: Murata Machinery, Ltd.
Type of Equipment: Station M odem of Wireless Communication System
Model No.: DVM-19202

(Wireless Communication System : DVM-192)

FCC ID: QBODVM 192
Test standard: FCC Part 15 Subpart C  8§15.209
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. The resultsin this report apply only to the sample tested.

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

4. The test resultsin this report are traceabl e to the national or international standards.

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

Date of test: June 8, 2002
Tested by: /
Naoki Sakamoto

Group Leader of EMC section

Approved by:

Kazutoyo Nakanishi
Site Operation Manager of EMC section
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SECTION 1: Client information

Company name

Address

Telephone Number

Facsimile Number

Contact Person

SECTION 2: Equi

2.1 Ildentification of E.U.T.

Type of Equipment

Model No.

Serial No.

Condition of EUT

Rating

Country of Manufacture

Receipt Date of Sample

Murata Machinery, Ltd.

2 Nakajima, Hashizume, Inuyama-shi, Aichi 484-8502 Japan

+81-568-65-3278

+81-568-65-3239

Y oshihiro Kataoka

ment under test (E.U.T.

Station Modem of Wireless Communication System

DVM-19202
(Wireless Communication System : DVM-192)

12117-34

Production model

DC5V

Japan

June 8, 2002

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
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2.2

Product Description

Model: DVM-19202 (referred to asthe EUT in thisreport) is a Station Modem of Wireless
Communication System.

FCC 15.203: Antenna requirement

This deviceis professionally installed and thus meets the antenna requirement of FCC 15.203.

The specification is as follows;

DVM-19202 (Station Modem)

Microcomputer’s clock
RF circuit’s oscillator
Carrier Frequency
Number of Channels
Modulation

Antenna Type

Output

MRB-02 (Booster)

Gain
Rating

: 3.58MHz
: 9.1888MHz, 10.245MHz, 12.8MHz, 139.35MHz
: 222.15MHz to 222.75MHz (100kHz step)

: 7 channels

: FSK (F2D)

. Parallel wire antenna
: -54dBm

: 15dB max
: AC85V-220V 50/60Hz

A-pex International Co., Ltd.

YOKOWA LAB.
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SECTION 3: Test specification, methods & procedures

31

Test Specification

Test Specification

FCC Part 15 Subpart C Section 15.209

Title FCC 47CFR Part15 Radio Frequency Device Subpart C Intentional Radiators
Section 15.209 Radiated emission limits; general requirements
3.2 Methods& Procedures
No. Item Test Procedure Specification Remarks
1 |Radiated emission ANSI C63.4:2000 Section 15.209(a) 3m
3.3 Additionsor deviationsto standards

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

A-pex International Co., Ltd.
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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 amanner similar to typical use.

The operating mode/system were as follows:

Operation: Transmitting

Station modem CH1: 222.15MHz (Low)
CH4: 222.45MHz (Mid)
CH7: 222.75MHz (High)
Transmitting continuously.
Modulated by RS232C control at 19.2kbps continuously.

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

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.: 221 E0004-YW-2

FCCID : QBODVM 192
Page 1 70f29
Issued date : June 12, 2002
4.2  Configuration and peripherals
Station modem
> B
1
A: EUT
3
E 4 D

AC100V/60Hz = )—2 |

*Cabling was taken into consideration and test data was taken under worse case conditions.

Description of EUT and Support equipment

No. | Item Model number | Serial number | Manufacturer FCCID
A Station Modem DVM-19202 12117-34 Sankyo Tokushu Musen| EUT
Co., Ltd.
B Matching Box BM-520-2 - Sankyo Tokushu Musen| -
Co., Ltd.
C Terminator TBR-200 - Sankyo Tokushu Musen| -
Co., Ltd.
D EUT Controller - - Murata Machinery Ltd. | -
E Regulated Power Supply | PAB18-3A 11302522 Kikusui -
* B and D are provided with A on the test.
List of cables used
No. | Name Length (m) | Shield Backshell Material Remark
1 Coaxial Cable 0.7 Y Polyethylene -
2 Transmit/Receive Antenna 3.0 N Polyethylene -
3 Control Cable 0.1 N Vinyl chloride -
4 DC Power Cable 0.7 N Vinyl chloride -
5 AC Power Cable 2.3 N Vinyl chloride -

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




Test report No.: 221 E0004-YW-2

FCCID : QBODVM 192
Page :80f 29
Issued date : June 12, 2002
Station modem + Booster
I I
E — D C — B
4 || 3 ] 2
— 1
1
AC120V/60Hz »—

AC100V/60Hz

)_7

Description of EUT and Support equipment

| ac

|
5

o

E _ 6 D

*Cabling was taken into consideration and test data was taken under worse case conditions.

No. | Item Model number | Serial number | Manufacturer FCCID

A Station Modem DVM-19202 12117-34 Sankyo Tokushu Musen| EUT
Co., Ltd.

B Matching Box BM-520-2 - Sankyo Tokushu Musen| -
Co., Ltd.

C Attenuator - - Murata Machinery Ltd. | -

D Booster MEB-02 12065-03 Sankyo Tokushu Musen| EUT
Co., Ltd.

E Terminator TBR-200 - Sankyo Tokushu Musen| -
Co., Ltd.

F EUT Controller - - Murata Machinery Ltd. | -

G Regulated Power Supply | PAB18-3A 11302522 Kikusui -

* B and E are provided with A on the test.
List of cables used

No. | Name Length (m) | Shield Backshell Material Remark

1 Coaxia Cable 0.7 Y Polyethylene -

2 Connecting Cable 0.15 N Polyethylene -

3 Connecting Cable 0.15 N Polyethylene -

4 Transmit/Receive Antenna 3.0 N Polyethylene -

5 Control Cable 0.1 N Vinyl chloride -

6 DC Power Cable 0.7 N Vinyl chloride -

7 AC Power Cable 2.3 N Vinyl chloride -

8 AC Power Cable 2.7 N Vinyl chloride -

A-pex International Co., Ltd.

YOKOWA LAB.
108 Y okowa-cho, Ise-shi, Mie-ken 516-1106 JAPAN
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Facsimile:
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SECTION 5: Simmary of test results
51 Test results

No. |Item Test Procedure Specification | Worst margin Result

1 |Radiaedemission  |ANS C63.4:2000 Section Station M odem(30 to 1000M Hz) Complied
15.209(9) 12.2dB (222.16MHz: Horizonta) : CH1
12.9dB (222.45MHz; Horizontd) : CH4
13.4dB (222.75MHz: Horizontd) : CH7
Station Modem(1 to 25GHz)

12.4dB (2221.5MHz: Horizontal) : CH1
12.5dB (2224.5MHz: Horizontd/Verticd)

: CH4
12.4dB (22275MHz: Vertica) : CH7
Station M odem (Booster:30 to 1000M Hz)
7.1dB (96.81IMHz Veticd) : CH1
7.80B (96.8/MHz: Vetticd) : CH4
820B (96.85MHz: Verticd) : CH7
Station Modem (Booster:1 to 2.5GHz)
12.3dB (2221.5MHz: Horizontd) : CH1
12.6dB (22245MHz: Verticd) : CH4
1250B (22275MHz: Verticd) : CH7

RemarksBase noise level of Harmonics frequency in fundamental wave was recorded since any noise had not been detected in the
above 1GHz measurement of Station modem unit and Station modem + Booster. The noise detected in the frequency of 47MHz,
96MHz, 106MHz, 125MHz and 150MHz during the measurement of Station modem + Booster, found in the test data of No. 1
to 5in page 22, 23 and 24, was occured not from Sation modem unit but from switching power supply(DENSEI-LAMBDA
M/N:KWSE-5) used in Booseter. See page 28 and 29, Wave chart of Switching noisg(220kHz).

<—20dB Bandwidth> Refer to Appendix 3.

52  Uncertainty

Radiated Emission Test

The measurement uncertainty (with a95% confidence level) for thistest using Biconical antennaiis +4.4dB.
The measurement uncertainty (with a95% confidence leve) for thistest using Logperiodic antennais +4.8dB.
The measurement uncertainty (with a95% confidence leve) for thistest using Horn antennaiis £5.8dB.
Thedataligted in thistest report may exceed the test limit because it does not have enough margin.

53 Ted Location

A-PEX Internationd Co.,Ltd. YokowaNo.2 test site

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

Tedephone number . +81-596-39-1485

Facgmile number : +81-596-39-0232

No.2 test site has been fully described in areport submitted to FCC office, and listed on October 26, 2000
(Registration number: 90411). *NVLAP Lab. code : 200109-0

5.4  Photographsof test setup :Refer to Appendix 1.

55  Testinstruments :Refer to Appendix 2.

56  Dataof EMI Test :Refer to Appendix 3.

A-pex International Co., Ltd.
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SECTION 6:  Radiated emission

6.1 Operating environment
Thetest was carried out in an open site.

Temperature : Seedata
Humidity . Seedata

6.2 Test configuration

EUT was placed on a platform of nominal size, 1m by 1.5m, raised 80cm above the conducting ground plane.
Therear of EUT, including peripherals was aligned and flush with rear of tabletop. I/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 40cm height to the ground plane. Test was made with the antenna positioned in both the horizontal
and vertical planes of polarization. The measurement antenna was varied in height above the conducting ground
plane to obtain the maximum signal strength.

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

6.3 Test conditions

Frequency range  : 30MHz - 300MHz (Biconical Antenna) / 300MHz - 1000MHz (Logperiodic antenna) /
1GHz — 2.5GHz (Horn antenna)

Test distance : 3m

EUT position . Tabletop

6.4  Test procedure

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

Pre check measurements were performed at high-level of 80-90MHz, 270-290MHz and 500-700MHz in a screened
room. Otherwise the noise from EUT might have been concealed by the ambient noise.

M easurements were performed with quasi-peak and peak detector.

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 polarization.

The EUT was put into operation at Transmitting mode.

The radiated emission measurements were made with the following detector function of the test receiver and

spectrum analyzer.
Frequency : 30MHz- 1000MHz
Detector Type : QP (Test Receiver)
|F Bandwidth : 120kHz
Frequency 1 1GHz- 2.5GHz
Detector Type - PK (Spectrum Analyzer)
|F Bandwidth : RBW: 1IMHz, VBW: 1IMHz (AV Limit)
6.5 Results
Summary of the test results:  Pass
Date: June 8, 2002 Tested by: Naoki Sakamoto

A-pex International Co., Ltd.

YOKOWA LAB.
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APPENDI X 1: Photographs of test setup

Page 12- 13: Radiated emission

APPENDIX 2: Test instruments

Page 14: Test instruments

APPENDIX 3: Dataof EMI test
Page 15-20: Radiated Spurious emission (30MHz-2500MHz): Station Modem
Page 21: —20dB Bandwidth : Station Modem

Page 22-27: Radiated Spurious emission (30MHz-2500MHz) : Station Modem (Booster)

Page 28-29: Wave chart of Switching noise
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Radiated emission
Station Modem
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Radiated emission
Station M odem (Booster)

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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Test Report No :22IE0004-YW-2

APPENDIX 3
Test Instruments

B s e,

EMI test equipment

o
re Amplifier ) Anritsu MHE48A RE 2002/04/01 * 12
Attenuator Anritsu MP721B RE 2002/04/04 * 12
Biconical Antenna Schwarzheck BBAS106 RE 2002/04,/27 * 12
Logperiodic Antenna Schwarzbeck UHALP9108-A |RE 2001/11/17 = 12
Spectrum Analyzer Hewlett Packard |8587A RE 2002/04/03 * 12
Spectrum Analyzer Advantest R3273 RE _|2001/11/20 * 12
_|Test Receiver Rohde & Schwarz ESVSI10 RE 2002/05/01 * 12
Pra Amplifier Agilent. HP84458 RE 2001/12/21 * 12
HA-01 Horn Antenna A HSystems SAS-200/571 RE 2002/05/07 # 12
YOATS-02 Open Test Site |JSE 10m RE 2002/03/17 * 12
AT-11 Attenuator o Anritsu MP721A RE 2002/04,/04 * 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,

H/F: Harmonics and voltage fluctuation

RFI: RFI Power test,

AT: Antenna terminal disturbance voltage

A-PEX INTERNATIONAL CO,, LTD.




App!licant
Kind of Equipment

DATA OF RADIATION TEST

A-PEX INTERNATIONAL CO., LTD.
YOKOWA No.2 OPEN TEST SITE
Report No.: 221E0004-YW-2

. Murata Machinery Limited.
: WIRELESS COMMUNICATION SYSTEM

Model No. : DVM-19202
Serial No. D 12117-34
Node. OhY 222, 16MH
ode : N - . Z R
Remarks : g{gﬁ%:;zﬁi;rfp‘ﬂwm
Date : 6/8/2002 i
Test Distance 3m _
Temperature 125 °C Engineer : Naoki Sakamoto
Humidity : 45 %
Reguliation . Fcc 15C §15.209(a)
No. FREQ. ANT READING  ANT AMP CABLE ATTEN. RESULT  LIMITS MARGIN
TYPE HOR  VER FACTOR GAIN  LOSS HOR  VER HOR  VER
(MHz] (dBuxV] [dB/m} [dB] (dB] [dB] (dBuV/m] {dBpV/m] (dB]
1. 222.16 BB 37.5 3l.4 166 20.7 3.4 6.0 33.8 27.7 46.0 12.2 18.3
2. 44491 BB 22,4 22.3 165 30.2 52 3.0 169 168 46.0 29.1 29.2
3. 667.66 BB 22.4 22.4 20.5 30.0 6.6 3.0 225 22.5 46.0 23.5 23.5
4. 890.41 BB 22.1 22.0 22.0 29.3 80 3.0 258 257 46.0 20.2 20.3

CALCULATION: READING[dB V] + ANT. FACTOR[dB/m] + CABLE LOSS[dB] - AMP.GAIN[dB] + ATTEN[dB).

All other spurious emissions are more than 20dB below the !imits.
ANT. TYPE: 30~-300MHz Biconical, 300-1000MHz Logperiodic

Page: 1 5




DATA OF RADIATION TEST

A-PEX INTERNATIONAL CO., LTD.
YOKOWA No.2 OPEN TEST SITE
Report No.: 221E0004-YW-2

Applicant : Murata Machinery Limited.
Kind of Equipment : WIRELESS COMMUNICATION SYSTEN
Model No. . DVM~18202
Serial No. s 12117-34
Power : DChY
gode ) : Chd : 222 45MHz
omarks i IR
Date : 6/8/2002 4@wﬁ@4ﬁiﬂﬁ"
Test Distance 3dm
Temperature 25 °C Engineer : Naoki Sakamoto
Humidity D45 %
Regulation . Fcc 15C §15. 209 (a)
No. FREQ. ANT READING  ANT AMP  CABLE ATTEN. RESULT  LIMITS MARGIN
TYPE HOR  VER FACTOR GAIN LOSS HOR  VER HOR  VER
[MHz] [dBuVv] [dB/m] [dBl [dB] [dB] [dByV/m] [dByV/m] [dB]
1. 222.45 BB 36.8 31.0 16.6 29.7 3.4 6.0 33.1 27.3 46.0 12.9 18.7
2. 444.90 BB 22,3 22.3 16,5 30.2 52 3.0 16.8 16.8 46.0 29.2 929.2
3. 667.37 BB 22.4 22.3 205 30.0 6.6 3.0 225 224 46.0 23.5 23.6
4, 889.81 BB 22.0 22.0 220 29.3 80 3.0 257 257 46,0 20.3 20.3

CALCULATION: READING[dB V] + ANT. FACTOR[dB/m) + CABLE LOSS[dB] - AMP.GAIN[dB] + ATTEN[dB].

All other spurious emissions are more than 20dB below the |imits.
ANT. TYPE . 30-300MHz Biconical, 300-1000MHz Logperiodic

Page: ] 6




Applicant
Kind of Equipment

DATA OF RADIATION TEST

A-PEX INTERNATIONAL CO., LTD.
YOKOWA No.2 OPEN TEST SITE
Report No.: 221E0004-YW-2

: Murata Machinery Limited.
© WIRELESS COMMUNICATION SYSTEM

Model No. . DVM-19202
Serial No. » 12117-34
Power . DG5SV
Ilgode ) : Ch7 : 222. 75MHz
emarks : e
Date . 6/8/2002 P -
Test Distance ' 3m
Temperature » 25 °¢ Engineer . Naoki Sakamoto
Humidity . 45 O
Regulation : Fcc 15C §15.209(a)
No. FREQ. ANT READING  ANT AMP CABLE ATTEN. RESULT  LIMITS MARGIN
TYPE HOR  VER FACTOR GAIN  LOSS HOR  VER HOR  VER
{MHz] [dBuv] [dB/m] [dB] [dB] [dB] {dBpV/m] [dBuV/m) [dB]

222.76 BB 36.3 30,9 16.6 29.7
445,50 BB 22.3 22.3 16.5 30.2
668.26 BB 22.3 22.3 20.5 30.0
891.00 BB 22.2 221 220 29.3

32.6 27.2 46,0 13.4 18.8
16.8 16.8 46.0 29.2 29.2
22.4 22,4 46,0 23,6 23.6
25.9 256.8 46.0 20.1 20.2

Wwwom
(=R g o]

03 0
oo en e
[o=ar ) TN

GALCULATION: READING[dB V] + ANT. FACTOR[dB/m] + CABLE LOSS[dB] - AMP.GAIN{dB] + ATTEN[dB].

All other spurious emissions are more than 20dB beliow the limits.
ANT. TYPE:30-300MHz Biconical, 300-1000MHz Logperiodic

Page:1 7




Applicant
Kind of Equipment

DATA OF RADIATION TEST

A-PEX INTERNATIONAL CO., LTD.
YOKOWA No.2 OPEN TEST SITE
Report No.: 221E0004-YW-2

: Murata Machinery Limited.
: WIRELESS COMMUNICATION SYSTEM

Model No. : DVN-19202
Serial No. D 12117-34
Power . DChY
'lgOde k : ?h'215(:snzz(§h15ggﬁ d VBW 1NHz)
emarks : 1-2. 5GHz (SA: an Z e e T T
Date . 6/8/2002 //‘“
Test Distance t3m
Temperature . 24 °C Engineer : Naoki Sakamoto
Humidity T4 %
Regulation : FCC Part 15 Subpart C Section 15.209 (Average Limit / Upper 1GHz)
No. FREQ. ANT READING  ANT AMP CABLE ATTEN. RESULT  LIMITS MARGIN
TYPE HOR  VER FACTOR GAIN LOSS HOR  VER HOR  VER
[MHz] (dBuv]l [dB/m] {dB] [dB] {dB] (dB g V/m] [dBg V/m] [dB]
1. 1110.75 BB 452 45.8 253 386 1.5 0.0 33.4 340 54.0 20.6 20.0
2. 1332.90 BB 45.2 45.9 26.5 38.3 1.7 0.0 351 358 540 18.9 18.2
3. 1555.05 BB 45.7 45.5 27.7 38.1 20 0.0 37.3 37.1 54.0 16.7 16.9
4, 1777.20 BB 46.1 45.7 29.0 37.9 2.2 0.0 39.4 39.0 54.0 14.6 15.0
5. 1999.35 BB 46.2 45.8 30.3 37.8 2.4 0.0 41.1 40.7 54.0 12.9 13.3
6. 2221.50 BB 458 45.6 30.9 37.7 2.6 0.0 41.6 41.4 54.0 12.4 12.6

CALCULATION: READING[dB V] + ANT. FACTOR[dB/m] + CABLE LOSS[dB] - AMP.GAIN[dB] + ATTEN[dB].

All other spurious emissions are more than 20dB below the |imits.
ANT. TYPE: 1-2. 5GHz DRG Horn

Page: 18




DATA OF RADIATION TEST

A-PEX INTERNATIONAL CO., LTD.
YOKOWA No.2 OPEN TEST SITE
Report No. : 221E0004-YW-2

Applicant . Murata Machinery Limited.

Kind of Equipment © WIRELESS GOMMUN;:CATiON SYSTEM

Model No. . DVN-19202

Serial No. C12117-34

Power : DCSV

Node . Ch4 @ 222, 45MHz

Remarks . 1-2. 5GHz (SA: RBW and VBW 1MHz) e
Date . 6/8/2002 P

Test Distance 3m

Temperature : 24 °C Engineer . Naoki Sakamoto
Humidity C 41 %

Regulation : FCGC Part 15 Subpart ¢ Section 15.209 (Average Limit / Uppsr 1GHZ)
No. FREQ. ANT READING  ANT AMP CABLE ATTEN. RESULT  LIMITS MARGIN

TYPE HOR  VER FACTOR GAIN  LOSS HOR  VER HOR  VER
{MHz] {dBpV] [dB/m] [dB] [dB] [dB] {dBuV/m] [dBpuV/m] [dB]

1. 1112,25 BB 45.2 455 253 386 1.5 0.0 33.4 337 540 20.6 20.3
2. 1334.70 BB 45.8 45.6 26.5 38.3 1.7 0.0 357 355 540 183 185
3. 1557.15 BB 45,9 46.0 27.7 381! 2.0 0.0 37.5 37.6 54.0 165 16.4
4. 1779.60 BB 46.3 46.3 29.0 37.9 2.2 0.0 39.6 39.6 54.0 14.4 14.4
5. 2002.05 BB 45.5 459 30.3 37.8 2.4 0.0 40.4 40.8 540 13.6 13.2
6. 2224.50 BB 45.7 45.7 30.9 37.7 2.6 0.0

41.5 41.5 54,0 12.5 12.5

CALCULATION: READING[dB V] + ANT. FACTOR[dB/m] + CABLE LOSS[dB] - AMP.GAIN[dB] + ATTEN[dB].

All other spurious emissions are more than 20dB below the |imits.
ANT. TYPE: 1-2. 5GHz DRG Horn

Page:1 9




Applicant
Kind of Equipment

DATA OF RADIATION TEST

A-PEX INTERNATIONAL CO., LTD.
YOKOWA No.2 OPEN TEST SITE
Report No.: 221E0004-YW-2

: Murata Machinery Limited.
: WIRELESS CONMUNICATION SYSTEM

Model No. . DVN-19202
Serial No. C 12117-34
Power . DCSV
Mode . ChT . 222 T5MHz _ D
Remarks : 1-2.56Hz (SA: RBN and VBN 1NHz) P &
Date : 6/8/2002 ol
Test Distance ' 3m )
Temperature . 24 °C Engineer : Naoki Sakamoto
Humidity T 41 %
Regulation : FGC Part 15 Subpart G Section 15.209 (Average Limit / Upper 1GHz)
No. FREQ. ANT READING  ANT AMP CABLE ATTEN. RESULT  LIMITS MARGIN
TYPE HOR  VER FACTOR GAIN =~ LOSS HOR  VER HOR  VER
(MHz] (dBuv]l [dB/m] [dB] [dB] [dB] {dBu V/m] [dBuV/m] [dB]
1. 1113.756 BB 45.6 45.8 253 386 1.5 0.0 338 340 540 20.2 20.0
2. 1336.50 BB 45.2 46.2 26.5 383 1.7 0.0 351 361 540 189 17.9
3. 1559.25 BB 45.8 45.6 27.7 381 2.0 0.0 37.4 37.2 540 16.6 16.8
4. 1782,00 BB 453 45.8 29.0 37.9 2.2 0.0 386 39.1 540 154 14.9
5. 2004.75 BB 45.8 44.5 30.3 37.8 2.4 0.0 40.7 39.4 540 13.3 14.6
6. 2227.50 BB 45.6 45.8 30.9 37.7 2.6 0.0 41.4 41.6 540 12.6 12.4

CALCULATION: READING[dB V] + ANT. FACTOR[dB/m] + GABLE LOSS[dB) - AMP.GAIN[dB] + ATTEN{dB].

All other spurious emissions are more than 20dB below the limits.
ANT. TYPE:1-2. 5GHz DRG Horn
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Murata Machinery, Lid. / FCCID:QBODVMI92 / Page:2!
-20dB Bandwidth / DVM-19202 / 22IE0004-YW-2

1. 222.15MHz(Low) -20dB BW : 76.8kHz

REF 60.0 dBuV DiL 33.96 dBuV MERA 76.8 kHz
5 Jd8/ *n View Norm B.Blank Norm 0.074 dH
{
1

CEHMTER 227 1560 Miiz SPAN 200.0 kHz
*RBW 10 kHz *VBW 10 kHz SWP 20 me  ATT 10 dB
2, 22245MH«(Mid) -20dB BW : 65.0kHz

EF 60.0 dBuV DU 55 89 dEuv
a8/ * View Norm

MKRA 78.2 kHz

B.Blank MNorm 0.133 Jd8

CENTER 535 4560 Hils ' SPAN 2600 iH=
*RBW 10 kHz  *VBW 10 kHz SWP 20 ns ATT 10 dB
3. 22275MHz(Hi)

-20dB BW: 64.0kHz

REF 60.0 dBuV DL 34.34 4BV MKR 222 _'7120 MHz
5 dB/ *A View Horn B_.Blank Horm 33.797 dBnV

\ ..........

|
i
CENTEN 222.7500 MH=z

SPAN 200.0 kH=z
PRBYW 10 kH=z *BW 10 kHz SWF 20 ms ATT 10 JdB




DATA OF RADIATION TEST

A-PEX INTERNATIONAL CO,, LTD.
YOKOWA No.2 OPEN TEST SITE
Repart No. . 22|E0004-YW-2

Appiicant : Murata Machinery Limited.

Kind of Equipment : WIRELESS COMMUNICATION SYSTEN
Model No. . DVM-19202

Serial No. s 12117-34
Node. o1 ¢ 222, 15w

ode :Ch1: . z -
Remarks . Booster ‘Mﬁ@¢>:;g§5fﬂ””’ﬂ
Date . 6/8/2002 T

Test Distance 3m _ _
Temperature 25 °C Engineer . Naoki Sakamoto
Humidity 45 %

Regulation . Fcc 156 §15.209 (a)
No. FREQ. ANT READING  ANT AMP CABLE ATTEN. RESULT  LIMITS MARGIN

TYPE  HOR VER FACTOR GAIN LOSS HOR VER HOR VER
[MHz] (dBuV] [dB/m] (dB] [dB] [dB] (dBu V/m] [dBu V/m] {dB]

1. 47.29 BB 25.0 38.9 12,0 29,8 1.6 6.0 14.8 287 40.0 25.2 11.3
2. 96.81 BB 45.0 48.7 9.4 29.9 2.2 6.0 32,7 36.4 43.5 10.8 7.1
3. 106,22 BB 456.1 458 I11.1 29,8 2.5 6.0 349 356 43.5 86 7.9
4. 125.28 BB 31.8 39,3 138 29.8 2.6 6.0 244 31.9 43.5 19.1 11.6
5. 150.65 BB 34.8 358 150 20.7 2.8 6.0 28.9 29,9 43.5 14.6 13.6
6. 222.15 BB 34.4 29.4 16.6 29.7 3.4 6.0 30.7 257 46,0 153 20.3
7. 444.31 BB 22.4 22.4 16.5 30.2 5.2 3.0 16,9 16.9 46.0 29.1 29.1
8. 666.45 BB 22.5 22,3 20.5 30.0 6.6 3.0 22.6 22.4 46,0 23.4 23.6
9, 888.60 BB 22.1 22,0 22.0 29.3 8.0 3.0 25,8 257 46.0 20.2 20.3

CALCULATION: READING([dB V] + ANT. FAGTOR[dB/m] + CABLE LOSS[dBl ~ AMP.GAIN[dB] + ATTEN[dB].

All other spurious emissions are more than 20d8 below the |imits.
ANT. TYPE:30-300MHz Biconical, 300-1000MHz Logperiodic
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DATA OF RADIATION TEST

A-PEX INTERNATIONAL CO., LTD.
YOKOWA No.2 OPEN TEST SITE
Report No.: 221E0004-YW-2

£
£
i

App!icant * Murata Machinery Limited.

Kind of Equipment * WIRELESS CCMMUNICATION SYSTEM

Model No. : DVN-19202

Serial No. C12117-34

;o:er ; gggv 222. A5NH
ode : ; ) z R
Remarks : Booster P
Date . 6/8/2002 L

Test Distance 3m

Temperature 25 °C Engineer : Naoki Sakamoto
Humidity 1 45 %

Regulation . Fcc 15C §15. 209 (a)

No. FREQ. ANT READING  ANT AMP. CABLE ATTEN. RESULT  LIMITS MARGIN

TYPE HOR  VER FACTOR GAIN ~ LOSS HOR  VER HOR  VER
(MHz) [Buv]l [dB/m] [dB] [dB] {dB] (dBuV/m] [dBgyV/m} [dB]

1. 47.38 BB 26.0 39.1 11.9 29.8 1.6 6.0 15,7 28.8 40.0 24.3 11.2
2. 96.87 BB 44.0 48.0 9.4 299 2.2 60 3.7 357 43.5 11.8 7.8
3. 106.30 BB 44.0 44.7 11.1 298 2.5 6,0 33.8 345 43.5 9.7 9.0
4, 125,37 BB 3.6 39.3 13.8 298 2.6 6,0 24.2 3.9 435 19.3 11.6
5, 150.76 BB 33.6 35.0 150 20.7 2.8 6.0 27.7 29.1 43.5 158 14.4
6. 222.45 BB 33.3 28.0 166 29.7 3.4 60 29.6 24.3 46.0 16,4 21.7
7. 444.90 BB 22,2 22.2 166 30.2 52 3.0 167 16.7 46.0 29.3 99.3
8 667.37 BB 22,3 22,3 20.5 30.0 6.6 3.0 224 224 46,0 23.6 93.6
9. 889.92 BB 22.0 22,0 220 20.3 80 3.0 257 257 46.0 20.3 20.3

CALCULATION: READING[dB V] + ANT. FACTOR[dB/m] + CABLE L0SS[dB] ~ AMP.GAIN[dB] + ATTEN[dB].

All other spurious emissions are more than 20dB below the limits.
ANT. TYPE:30-300MHz Biconical, 300-1000MHz Logperiodic
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Applicant
Kind of Equipment

DATA OF RADIATION TEST

A-PEX INTERNATIONAL CO., LTD.
YOKOWA No.2 OPEN TEST SITE
Report No.: 221E0004-YW-2

: Murata Machinery Limited.
. WIRELESS COMMUNICATION SYSTEM

Model No. . DVN-19202

Serial No. 1211734

Power . DChY

gode ) : gh? 1 222, T5MHz e
emarks . Booster e

Date : 6/8/2002 P

Test Distance :3m

Temperature 25 °C Engineer : Naoki Sakamoto
Humidity : 45 9%

Regulation : Foc 15C §15. 209 (a)

Ne. FREQ. ANT READING  ANT AMP CABLE ATTEN. RESLLT  LIMITS MARGIN

TYPE HOR  VER FACTOR GAIN  LOSS HOR  VER OR  VER
[(MHz] [dBuVv]l ([dB/m} (dB} [dB] [dB} (dByu V/m] [dBuV/m] [dB]

1. 47.36 BB 26.1 38.8 12.0 29.8 1.6 6.0 159 28.6 40.0 241 11.4
2. 96.85 BB 43.4 47.6 9.4 29.9 2.2 6.0 31,1 353 43.5 12.4 8.2
3. 106.27 BB 44.0 44.6 1.1 29.8 2.5 6.0 33.8 34.4 435 9.7 9.1
4. 125.38 BB 30.6 40.3 13.8 29.8 2.6 6.0 23.2 32.9 43.5 20.3 10.6
5. 150.72 BB 34.0 356 150 29.7 2.8 6.0 281 29,7 43.5 15.4 13.8
6. 222.74 BB 33.6 285 16.6 ©29.7 3.4 60 29.9 248 46.0 16.1 2.2
7. 445,49 BB 22.4 22.3 165 30.2 5.2 3.0 16.9 16.8 46.0 20.1 29.2
8. 668,25 BB 22.4 22.3 205 30.0 6.6 3.0 225 22.4 46.0 23.5 23.6
9. 890,99 BB 22.2 22.1 22.0 8.0 3.0 2509 46,0 20.1 20.2

H

29.3 2.8

CALCULATION: READING[dB V] + ANT. FACTOR[dB/m] + CABLE LOSS[dB] - AMP.GAIN[dB] + ATTEN[dB].

All other spurious emissions are more than 20dB beiow the limits.
ANT. TYPE:30-300MHz Biconical, 300-1000MHz Logperiodic
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Applicant
Kind of Equipment

DATA OF RADIATION TEST

A-PEX INTERNATIONAL CO, LTD.
YOKOWA No.2 OPEN TEST SITE
Report No.: 221E0004-YW-2

. Murata Machinery Limited.
* WIRELESS COMMUNICATION SYSTEN

Model No. . DVN-19202
Serial No. D 12117-34
Power . DCbY
Mode ©Ch.1 : 222 15MHz ST T
Remarks - Booster, 1-2. 5GHz (SA: RBW and VBW IMHz) _ ,ﬁgﬁﬁiﬁfﬁﬂ””
Date : 6/8/2002 o
Test Distance t3m
Temperature 1 24 °C Engineer . Naoki Sakamoto
Humidity T4 %
Regulation : FCC Part 15 Subpart C Section 15.209 (Average Limit / Upper 1GHz)
No. FREQ. ANT READING  ANT AMP . CABLE ATTEN. RESULT  LIMITS MARGIN
TYPE HOR  VER FACTOR GAIN  LOSS HOR  VER R VER
[MHz] (dBuv] [dB/m] [dB] [dB] ([dB] (dBuV/m] [dByV/m] [dB]
1. 1110.76 BB 46.0 45.9 25.3 386 1.5 0.0 342 341 540 19.8 19.9
2. 1332.90 BB 45.2 458 265 383 1.7 0.0 351 357 540 189 18.3
3. 1555,05 BB 45.7 451 27.7 381 2.0 0.0 37.3 367 540 16.7 17.3
4. 1777.20 BB 459 458 29.0 37.9 2.2 0.0 39.2 351 540 14.8 14.9
5. 1999.35 BB 45.5 455 30.3 37.8 2.4 0.0 40.4 40.4 540 13.6 13.6
6. 2221.50 BB 459 45.7 30.9 37.7 2.6 0.0 41.7 41.5 54.0 12.3 12.5

CALCULATION: READING[dB V] + ANT. FACTOR[dB/m] + CABLE LOSS[dB] - ANP.GAIN[dB] + ATTEN[dB].

All other spurious emissions are more than 20dB below the |imits.
ANT. TYPE:1-2. 5GHz DRG Horn
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Applicant
Kind of Equipment
Modal No.
Serial No.
Power

Mode

Remarks

Date

Test Distance
Temperature
Humidity
Regulation

No. FREQ, ANT
TYFE
(MHz]

(dBuV] [dB/m] ([dB] (dB] [dB]

DATA OF RADIATION TEST

A-PEX INTERNATIONAL CO,, LTD.
YOKOWA No.2 OPEN TEST SITE
Report No.: 221E0004-YW-2

. Murata Machinery Limited.

. WIRELESS COMMUNICATION SYSTEW
. DVN-19202

© 12117-34

. DOSY

. Chd © 222. 45MHz

5357536,21-2. 5GHz (SA: RBW and VW 1NHz) oo —
S 24 °c Engineer . Naoki Sakamoto
: #écggart 15 Subpart G Section 15.209 (Average Limit / Upper 1GHz)
READING  ANT AMP . CABLE ATTEN. RESULT  LIMITS MARGIN
VER FACTOR GATN  LOSS HOR  VER HOR  VER

[dB e V/m] {dBuV/m) [dB]

S oo

1112.25 BB 45.8
1334.70 BB 45.9
1557.15 BB 46.0
1779.60 BB 45,8
2002, 056 BB 45.7
2224.50 BB 45.5

45.8 25.3 38,6 1.5 0.0 34.0 340 540 20.0 20.0
46.0 26.5 38.3 1.7 0.0 358 359 540 18.2 8.1
46.2 27.7 38.1 2,0 0.0 37.6 37.8 540 16,4 16.2
46.0 29.0 37.9 2.2 0.0 39.1 39.3 540 149 147
45.5 30.3 37.8 2.4 0.0 40.6 40.4 54.0 13.4 13.6
45.6 30.9 371.7 2.6 0.0

41.3 41.4 54.0 12.7 12,6

CALCULATION: READING([dB V] + ANT. FACTOR[dB/m] + CABLE LOSS[dB] - AMP.GAIN[dB] + ATTEN[dB].

All other spurious emissions are more than 20dB below the limits.
ANT, TYPE:1-~2. 5GHz DRG Horn
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Applicant
Kind of Equipment

DATA OF RADIATION TEST

A-PEX INTERNATIONAL CO,, LTD.
YOKOWA No.2 OPEN TEST SITE
Report No. : 22(1E0004-YW-2

. Murata Machinery Limited.
: WIRELESS COMMUNICATION SYSTEN

Mode! No. . DVM-19202
Serial No. D 12117-34
Powsr - DCBY
goda k : gh7 : 22%.%5§2ﬁ (SA: RBW and VBW 1MHz)
emarks - Booster, 1-2. bGHz (SA: an z T e T
Date . 6/8/2002 @Wﬂﬁ‘gﬁéi;ﬁ “‘N\
Test Distance ' 3m
Temperature : 24 °C Engineer . Naoki Sakamoto
Humidity : 41 9%
Regulation : FCG Part 15 Subpart C Section 15.209 (Average Limit / Upper 1GHz)
No. FREQ. ANT READING  ANT AMP. CABLE ATTEN. RESULT  LIMITS MARGIN
TYPE HOR  VER FACTOR GAIN  LOSS HOR  VER HOR  VER
(MHz] [dBuVl [dB/m] [dB] [dB] [dB} [dBy V/m} {dBgV/m] [dB]

1. 1113.75 BB 46.0 45.6 25.3 3B.8 1.6 0.0 34.2 33.8 54.0 19.8 20.2
2. 1336,50 BB 458 46.1 26.5 38.3 1.7 0.0 357 36.0 54.0 18.3 180
3. 1559.26 BB 45.8 45.9 27.7 38.1 2,0 0.0 37.4 37.5 54.0 16.6 16.5
4, 1782.00 BB 45,5 45.5 29.0 37.9 2.2 0.0 388 388 540 152 152
5 2004.76 BB 45.0 452 30.3 37.8 2.4 0.0 39.9 40.1 54.0 14.1 13.9
6. 2227.50 BB 45.3 457 30.9 3.7 2.6 0.0 41.1 41.5 54.0 12.9 12.5

CALCULATION: READING[dB V] + ANT.FACTOR[dB/m] + CABLE LOSS[dB] - AMP.GAIN[dB] + ATTEN[dB].

All other spurious emissions are more than 20dB below the |imits.
ANT. TYPE: 1-2. 5GHz DRG Horn
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Murata Machinery, Ltd. / FCCID:QBOMVMI192 / Page:28
Booster Switching Noise / 22IE004-YW-2

1, 4/MHz

3. 106MHz

REFE6 0 dEV
5 JB/

iy View HNoem

H.Blank Horm

MKRA 213 kHz
~0.430 dB

DELTA MKR

CEMTER 47 /360 Mz

*RBW 10 kiz _ *VBW 100 kHz _ SWP 20 ns

SPAN 1.000 Wiz
ATT 10 dB

REF 60.0 dBuV
5 d8 " View HMNornm

B.Blank _HNorm

WikRA 915 kHz
0,395 ds

DELTA MKR;

CENTER 46 H50 MHz

MRBW 10 kHz __#VAW 100 kHz  SWF 20 ms

SPAN 1,000 Wiz
ATT 10 dB

REF 50.0 49V
b di/ ) View Horm

B Blank Horm

MKRA 214 kiHz
0.609 a8

DELTA MKR,

214 kHz |

CENTER 106.000 MHz

SPAN 1.000 MHz
AT 10 4B

*REW_10 kHz _ #VBW 100 kHz SW 20 ms




Murata Machinery, Lid. / FCCID:QBOMVMI192 / Page:29
Booster Switching Noise / 22IEO004-YW-2

REEEGT0 aBn WHA 514 chiz
5 B/ *A View Horm B Blank Horm 0,711 d8

DELTA MKR] S
214 kHz | i R

CENTER 125, 360 Wiz SHAN 17000 Wiz
[#RBW 10 kHz _ *WBW 100 kHz SWP 20 ms ___ ATT 10 d8

REF 50.0 dBuV MKRA 214 kHz
B db/ %4 View Horm B Blank Norw 0.844 48

DELTA MKR
214 kM

CENTER 150, 720 Mz SPAN 1.000 Miz
MREW 10 kHz _ *WHW 100 kHz SWP 20 ms . ATT 10 dB






