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EMI Test Report No. 30020FCC020089

1. TEST DATA INFORMATION
1.1. Description of equipment Under Test.

Equipment Under Test:

Serial Numbers:
Mode of Operation:

Y ear of Manufacture:

1.2. Applicant Information:
Applicant:
Applicant Address:

Telephone:

FAX:
The testing was observed by the following
applicant's personnel:

1.3. Test Performance:

Date of reception for testing:

Dates of testing:
Test Laboratory Location:

Applicable
EMC Specification:

MMR-1

0001
RX MODE - 916.3MHz
TX MODE - 916.3MHz

2002

TADIRAN Telematics Ltd.
26 HAMELACHA St. HOLON 58117

972-3-5575773

972-3-5575753

Mr. Genik Anatoly
Mr. slava Snitkovski

10/6/02

11/6/02

TADIRAN EMC LAB , Hashoftim 26 Holon

58102
ISRAEL
Tel :972-3-5574476 Fax: 972-3-5575320

Federal Communication Commission (FCC),

Code of Federal Regulations 47,
FCC Docket 89-103,
Part 15: Radio Frequency Devices,

Sections 15.107 & 15.109 & 15.209, & 15.249

Class B

Page 4 of 49
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2. TEST SUMMARY AND SIGNATURES.

TADIRAN EMC Laboratory has completed testing of EUT in accordance with the requirements
of the FCC Part 15 Regulations for Class B equipment.

The EUT has been found to comply with the emission requirements of the FCC Part 15
Regulations for parts 15.107&15.207&15.249:

2.1. Test performed by: )
Mr. D. Lanuel Test Engineer ()\N)\ R

2.2. Test Report prepared by: )
Mr. D. Lanuel Test Engineer ()‘N‘)\ AN

2.3. Test Report Approved by:
/ﬁ
Mr. Samuel Cohen EMC Lab. Manager /

Page 5 of49
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3. GENERAL INFORMATION
3.1. Specification Reference
Section 15.107: Limits of Mains Terminal Interference Voltage (Conducted

Emission) in the 0.45MHz to 30MHz frequency range.
For Unintentional Radiators.

Section 15.207: Limits of Mains Terminal Interference Voltage (Conducted
Emission) in the 0.45MHz to 30MHz frequency range.
For Intentional Radiators.

Section 15.109: Limits of Radiated Interference Field Strength in the 30MHz
to 1000MHz frequency range.

Section 15.209: Limits of Radiated Interference Field Strength in the 30MHz
to 1000MHz frequency range.

Section 15.249: Limits of Radiated Interference Field Strength in the 9kHz to
40GHz frequency range, for Intentional Radiators operating in
Freq Range 902MHz —928MHz

3.2. Applicable Documents.

3.1 Federal Communication Commission (FCC), Code of Federal Regulations 47, FCC
Docket 89-103, Part 15: Radio Frequency Devices,
Sections 15.107 & 15.109.

3.2 FCC/OET, Laboratory Measurement Procedures MP-4, July 1987,
"FCC Procedures for Measuring RF Emissions from Computing Devices"'.

33 FCC/Office of Science and Technology OST-55, August 1982,
"Characteristics of Open Field Test Sites".

3.4 FCC/OET, "FCC Procedure for Measuring Electromagnetic Emissions from
Digital Devices", TP-5, March 1989.

35 FCC/OET, "Understanding the FCC Regulations Concerning Computing
Devices'", OST-62, May 1984

3.6 International Special Committee On Radio Interference (CISPR) Publication 16,
First Edition 1977, ""CISPR Specification for Radio Interference Measuring
Apparatus and Measurement Methods"'.

3.7 American National Standard, "Specifications for Electromagnetic Noise and Field
Strength Instrumentation, 9KHz to 1GHz", ANSI C63.2, 1987.

3.8 American National Standard, '"Method of Measurement Electromagnetic

Emissions from Low-Voltage Electrical and Electronic Equipment in the range of
9KHz to 40GHz", ANSI C63.4, 1992.

Page 0 of 49
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3.3. EUT description
3.3.1. The MMR is acompact 2-way half duplex RF unit operates at the ISM band,
916.3MHz.

0 The MMR Receiver is used for wireless data collection (transmitted from water meters)
0 The MMR Transmitter is used for wireless programming of the water meter transceiver
3.3.2. EUT Block Diagram
a A block diagram of the MMR is described below.

Interface

(]
(]

o > Resljl\a/tor 3.3V MMR )
. o] '
[ Rchargable Battery '
. 4.2 -6V .
' = L}
’ L}
’ (]
' * '
’ L}
’ L}

- Integral
' Antenna ,
L}
. < Digital '
. DSP Control | '
. > Logic '
’ L}
’ [ (]
’ L}
L} “ L}
' 4 ’
’ L}
' (]
' T A !
’ L}
L}
’ Clock RS232 | ]
. Generator '
' (]
’ L}
L}
L}
’ L}
L}

3.3.3. Equipment Photographs
Refer to Appendix A

3.3.4. EUT Test Configuration

a The EUT test configuration for Conducted and Radiated Emission measurements is given
in figures 2,3.

0 Auxiliary test equipment list for radiated emission test is given in table 2

0 Auxiliary test equipment list for Conducted emission test is given in table 3

Page 7 of 49
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4.

4.1.

4.2.

4.3.

4.4,

ADMINISTRATIVE DATA

Scope
This document describes the measurement procedures and tests for Radiated and conducted
emission testing of the MMR Manufactured by TADIRAN-Telematics.

Administrative Data
The test was performed by the TADIRAN / EMC Laboratory, 26 Hashoftim St. P.O.B. 267,
58102 Holon, ISRAEL.

Certification And Qualifications
| Certify that TADIRAN / EMC Laboratory. Conducted the tests performed in order to
obtain a technical data presented in this application. Also based on the results of this
enclosed data | have concluded that the equipment tested meets or exceeds the requirements
of the Rules and regulations governing this application.
TADIRAN / EMC Laboratory, 26 Hashoftim St. P.O.B. 267, 58102 Holon, ISRAEL was
established in 1975 to provide Electromagnetic Compatibility testing, Consulting and
Engineering. All facility are equipped with modern Automated test equipment and staffed
with experienced EMC test engineers. Engineering support is a standard feather of our sites,
we are ready to support and assist our customers in meeting the compliance requirements.
Our qualifications include:
Quality assurance MIL-1-45208A
Cadlibration per MIL-STD-45662A
FCC Listed
SO 9001 Approved By The International Certification Network “IQNet”
SO 9001 Approved By the Standards Institute of Isragl.
Approved by 1.D.F for Compliance with regulation.
Approved by I.A.F for Compliance with regulation

TADIRAN / EMC Laboratory has previously performed FCC testing of similar equipment.
Appendix A includes an FCC approva of our application for licensing of a previous
generation of a Transceiver product operating under the requirements of FCC part 15.247
for intentional radiator equipment. As well as evidence for our accreditation by 1SO 9001 &
listing by FCC.
M easurement Repeatability information

The test data presented in this report has been acquired using the guidelines set forth in FCC
Part 15 .The test data presented in this document are valid only for the equipment identified
under the test conditioned described. Repeatability of these tests results will only be
achieved with identical test conditions. This conditions include: the same test distance, EUT
height, measurement site characteristics and the same EUT System components, The system
must have the same interconnecting cables arranged in identical placement to that in the test
set-up, with the system and /or EUT functioning in identical mode of operation (i.e. software
and so on) as on the date of the test. Any deviation from the test conditions and the
environment on the date of test may result in measurement repeatability difficulties. All
changes made to the EUT during the course of testing as identified in this test report must be
incorporated into the EUT or identical modes to ensure compliance with the FCC
regulations.

Page 8 of49
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4.5.

MEASURING EQUIPMENT CALIBRATION
4.5.1. Receiving System Calibration

The equipment calibration is traceable. Calibration is performed under the MIL-STD-45662A
requirements

Antennas calibration
Biconical and Log-periodic antennas are calibrated by using the reference antenna method
according to ANSI C63.5-1988, when the reference antenna is the Robert’s antenna.
Double-ridged guide antennas (1-18 GHz) are calibrated by using two identical antenna methods
according to ANSI C63.2-1987 and SAE ARP-958
Calibration of listed above antennas is performed periodically once ayear
Robert antenna is calibrated every three years by using the reference antenna method according
to ANSI C63.5-1988, when the reference antennaiis the calibrated Robert antenna
Antennas, which are used according to military standards tests, are calibrated every two years by
using two identical antenna methods according to SAE ARP-958.

Page 9 of 49
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OUT OF BAND RADIATED FIELD STRENGTH
MEASUREMENT TEST ACCORDING TO 15.249 & 15.209
Testing Engineer: D.Lanuel ()‘N‘)\ AN Date 11/06/02

5.1. General

The test was performed to measure Radiated emission at RX Mode and Out of Band
Spurious emissions at TX Mode.

5.2.  Test Results Summary & Conclusions
5.2.1. The EUT was found in compliance with 15.209 & 15.249 Requirements

5.3. Limits of Radiated Interference Field Strength according 15.209
Thetest unit shall meet the limits of Table 1 for Class B equipment.

Table 1 Limits For Class B equipment

Frequency Range (MHz) Quasi-peak Limits (dBuV/m)
30-88 40
88 - 216 43
216 - 960 46
Above 960 54

54. Limits of Radiated Interference Field Strength according 15.209
Thetest unit shall meet the limits of Table 1 for Class B equipment.

Ciit of Band Hadialed Emission Limit for Intentional Radiator

(measuring distance 3 m)
130 78]

120 | N
B | For the Near Field {d = 3m) the
wo L LR []]] worst case of Comrection Factor is 40 dBidecade
80
80
70 |
60 |
50 |
a0
0 |
1.1 i1 1 11 1040 LHIHI] g LVIRT ] 100G
Fraquency (MHz)

(dBuVim)
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5.5. Test Instrumentation and Equipment
Table RE-A Test Instrumentation and Equipment
Item Model Manufacturer Next Date
Calibration
Spectrum Analyzer 8597A HP 01/08/02
Spectrum Analyzer 8593E HP 31/01/03
Biconical Antenna 94455-1 ZINGER 10.04.03
Log-Periodic Antenna AT-1000 AR 10.04.03
Low Noise Amplifier (0-1GHz) AM-1300-N MITEQ 14.01.03
Low Noise Amplifier (1-2GHz) SMC-09 MITEQ 14.01.03
Low Noise Amplifier (2-6GHz) MWA-02060- ELISRA 14.01.03
4025
Low Noise Amplifier (6-18GHz) | MWA-06180- ELISRA 06.06.03
4165
5.5.1. The measuring system block diagram shown in Figure RE-1.
5.5.2. EUT orientation and antenna position shown in Figure RE-2
5.5.3. Cables configuration shown in Figure RE-3
Plotter [
®
Computer

Receiving

::E Antenna

Absorber-Lined Shielded Room

Figure RE-1

Page 11 of 49
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If cables, which hand closer than 40 cm to the horizontal ground plane cannot be shortened to the
appropriate length, the excess shall be folded back and forth forming a bundle 30 cm to 40 cm
long.

The end of 1/0 signal cables, which are not connected to a peripheral, may be terminated, if
required to proper operation using correct terminating impedance.

Main junction boxes shall be flush with, and bonded directly to, metal ground plane

Cables of hand operated devices such as keyboards, mousses; etc. shall be placed as for normal
usage.

Peripherals shall be placed at distance 10 cm from each other and from the controller, except for
the monitor which, if for an acceptable installation practice, shall be placed directly on top of the
controller.

Mains cables, telephone lines or other connections to auxiliary equipment located outside the test
area shall drape to the floor, be fitted with ferrite clamps or ferrite tubes placed on the floor at the
point where the cable reaches the floor and then routed to the place where they leave the turn
table. No extension cords shall be used to mains receptacle.

Ferrite clamps or ferrite tubes. No more than one cable per clamp.

5.6. Preliminary Test Procedure

5.6.1. Maintain setup in absorber-lined shielded room as shown in Figures RE-1, RE-2
and RE-3.

5.6.2. Turn on the EUT for TX-916.3MHz mode and allow sufficient time for
stabilization.

5.6.3. Monitor the frequency range of interest at a fixed antenna height and EUT
azimuth.

5.6.4. Rotate the EUT 360° to maximize the suspected highest amplitude signal.

5.6.5. Move the antenna over its full-allowed range of travel to maximize the suspected
highest amplitude signal.

5.6.6. Change the polarity of the antenna and repeat step d and e. Compare the result
suspected highest amplitude signal with that found for the other polarity. Select and note the
higher of the two signals. The signa is termed the highest observed signal with the respect to
the limit.

5.6.7. Repeat testing for each operational mode of the EUT.

5.6.8. Choose six highest emissions relative to limit and record antenna heights and
polarities, EUT configuration for each emission frequency.

5.6.9. Perform measurements for selected frequencies using quasi-peak detector.

Page 13 0f49



Y TADIRAN

—COMMUNICATIONS

EMI Test Report No. 30020FCC020089

5.7. Preliminary Results
Table RE-B Preliminary Test Results for RX Mode 15.107
Mode Antenna Frequency Range Res. Plot No. Complian
Of Operation Polarization MHz BW (kHz) ce
YIN
Vertical 30-200 Plot RE/1 Y
RX-916.3MHz Horizontal 120 Plot RE/2 Y
Vertica 200-1000 Plot RE/3 Y
Horizontal Plot RE/4 Y
Table RE-B Preliminary Test Results for TX Mode Spurious According 15.249
Mode Antenna Frequency Range Res. Plot No. Compliance
Of Operation Polarization MHz BW (kHz) Y/N
TX-916.3MHz Vertical 902-928 120 Plot RE/5 Y
Horizontal 902-928 Plot RE/6 Y
Table RE-B Preliminary Test Resultsfor TX Mode 15.209
Mode Antenna Frequency Range Res. Plot No. Compliance
Of Operation Polarization MHz BW (kHz) Y/N
TX MODE Vertica 0.009-0.15 0.2 Plot RE/7 Y
916.3MHz Horizontal 0.15-30 9 Plot RE/S Y
Vertical 30-200 Plot RE/9 Y
Horizontal Plot RE/10 Y
Vertica 200-902 Plot RE/11 Y
Horizontal Plot RE/12 Y
Vertical 902-928 120 Tpiot RE/13 Y
Horizontal Plot RE/14 Y
Vertica 928-1000 Plot RE/15 Y
TX-916.3MHz Horizontal Plot RE/16 Y
Vertica 1000-2000 Plot RE/17 Y
Horizontal Plot RE/18 Y
Vertica 2000-2800 Plot RE/19 Y
Horizontal Plot RE/20 Y
Vertical 2800-6000 1000 Fpiot RE/21 Y
Horizontal Plot RE/22 Y
Vertica 6000-9200 Plot RE/23 Y
Horizontal Plot RE/24 Y

Page 14 o 49
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Table RE-E Six Highest Emissions RX Mode 15.107

Mode Freq. Quasi-peak Limit Margin | Polarity | Height Azimuth
Of Reading (*) Angle
Operation (MHz) (dBpV/m) | (dBuVv/m) (dB) Ver/Hor (m) ¢ (deqg)
99.7 25.1 43.5 18.4 \4 2.1 -25
200.0 31.0 46 27 H 2.0 -25
RX 296.0 42.0 46 4 H 1.8 -25
500.0 27.0 46 19 H 1.8 -25
704.0 31.0 46 15 H 1.9 -25
844.0 35.0 46 11 \ 2.0 -25
908.0 30.0 46 16 H 2.0 -25
(*) Resolution B/W =120 kHz
Table RE-E Six Highest Emissions Spurious TX Mode 15.209
Mode Freq. Quasi-peak Limit Margin | Polarity | Height Azimuth
Of Reading (*) Angle
Operation (MHz) (dBpV/m) | (dBuVv/m) (dB) Ver/Hor (m) ¢ (dig)
231.0 34.0 46.0 12 \4 24 -25
704.0 38.0 46.0 8 \ 24 -25
845.0 44.5 46.0 1.5 \4 24 -25
1100.0 42.0 54.0 8 \ 1.8 -25
1200.0 46.0 54.0 12 \ 1.8 -25
3664.0 46.0 54.0 12 H 1.8 -25
Table RE-E Six Highest Emissions Spurious TX Mode 15.209
Mode Freq. Quasi-peak Limit Margin | Polarity | Height Azimuth
Of Reading (*) Angle
Operation (MHz) (dBpV/m) | (dBuVv/m) (dB) Ver/Hor (m) ¢ (deg)
902.0 41.0 46.0 5 H 2.4 -25

Page 150f49
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CTRL+ARRDH KEY: HOUE F10 FPLOTTER F1 F3 LOG-LIN
PaUpsPaDn SCALE ALT+EH+F2 SAUE F2 F4 TRACE-LIHMIT ESC EXIT
TADIRAN FCC — Part 15 Class B
EFMC LAR MME, S/N DOD1

OPEE. MODE — EX

REF 68dBul/n ATTEN 0Od4dB HP8567A

10 dB/Diwv

OFFSET Nemii

-29.5 dB

SENEOR IN USE
LOG. PERIOD ANT
AR AT-1000 <E»
UERTICAL POL.

TEET METHOD
RADIATED-3n

CABLE IH USE
RG-538 3In

TEST TYPE
E-FIELD

TESTED BY
D.Lanuel

TEETED LIHNE
DATE » TIME

E-FIELD
10672002 : : : : : : : : :
10:51 RTINSO SIS VOSTOS VOUTOs o —_—
START 200.000MH=z STOFP 1.000GH=
REE BH 100DKH=z UB 3IMHz -- SHFP 2Z00n3ec

CTRL+ARROW KEYE MOUE F10 PLOTTER F1 F3 / MKR F3 LOG-LIN

PaUp-Paln SCALE ALT+3H+F9? SAUVE Fz F4 TRACE-LIMIT EZC EXIT

PLOT RE/ 4
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TADIRAN EMI Test Report No. 30020FCC020089
COMMUNICATIONS
TADTRAN FCC -15-249 Class B
EMC LAB MME, S/N DDD1
OPEF. MODE — TX 916.8MHz
REF 98dBul M ATTEH 10dB HP8393E

10 dBsDiwv

bdlbocooooon

OFFZET
-29.5 dB

SENZS0OR IN USE
LOG. PERIOD ANT)
AR AT-1000 <F2
UERTICAL POL.

CABLE IH USE
RG-38 3n

TEETED BY
D.Lanueal

DATE ~ TIME

11762002
i1g8:11

ooooooodbooooh
ooooooodbooonooodho
coooooodbooonooodhno

soooooodbooooog

limity

MKR
916 .188MH=

91.3dBulsn

TEET METHOD
HB

TEET TYPE
E-FIELD

TEETED LIMNE
E FIELD

ETART 9213.300MHz

REE BHW 1Z0KH=z UB 300KH=z

ESTOF 918.500MHz

EHFP Z20nEec

CTRL+ARROW KEYS HMOUE FidO PLOTTER F1 HKR OH F3 /\ MKR F3 LOGALIHN

PgUpsPaDn SCALE ALT+EH+F2 ESAUVE F2 HKR OFF F4 TRACE-LIHMIT EEC EXIT
PLOT RE/ 5

TADIRAN FCC = 15 class—B SEC.249

EMC LAR MME, S/N DOD1

REF 102dBul m ATTEN OdB

OPEE. MODE — TX 916.3MH=

10 dBsDiwv

HPE393E

OFFZET
-29.3 dB

ZENZ0OR IN USE
LOG. PERIOD ANT)
AR AT-1000 <F2
HORIZONTAL POL]

CABLE 1IN UZE
RG-38 3n

TESTED BY
D.Lanueal

DATE ~ TIME

117672002
17:54

MKR
216.300MH=z
79.53dBulsn

TEET METHOD

TEET TYPE

E-FIELD

TEETED LIHNE

E FIELD

ETART 9213.300MHz

REE BH 120KHz UB 200KH=z

CTRL+ARRDOW KE%: MOUE F10 PLOTTER F1 MKR ON

PaUp-PaDn SCALE ALT+EZH+F? IZAVE F2 MKR OFF

PLOT RE/ 6
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TADIRAN
EMC LAR

20 dBsDiv

OFFSET
-27.0 dB

REF l14&dBul/m

FCC=-15 clazs=b section—-209

MME, S/N 0001
OPEE. MODE — Tx 916.2MHz

ATTEN 0OdB HF8593E

limit

SEEMEOR IM USE
ACTIVE ROD
ETH-23010-1
UVERTICAL POL.

CABLE IH USE
RG-58 3m

TESTED BY
. Lanueal

DATE ~ TIHME

1162002
16:53

TEET HMETHOD
HB

TEET TYPE
E-FIELD

TESTED LINE
E FIELD

CTRL+ARROW KEYS HMOUE
FPaUp-Fgaln SCALE

START 9.000KH=z
REE BHW 200Hz

STOP 150.000KH=z

UB 1KH=z EHP B6Zec

F10 PLOTTER M MKR

TRACE-LIMIT

F1 MKR OH F3 F3 LOG-LIHN

ALT+EH+F? EAVE F2 MKR OFF F4 EEC EXIT

PLOT RE/ 7

TADRAN
EMC LAR

20 dBsDiv

OFFZET
-27.0 dB

REF 1zZ6dBulsm

FCC-1% elass—b section—209
MME, S/N DDD1
OPEE. MODE — TX 916.3MH=

ATTEH

odB HF8393E

Jlinit

SENMSOR IN USE
ACTIVE ROD
ETH-95010-1
VERTICAL POL.

CABLE IN USE
RG-38 3n

TESTED BY
D.Lanuel

DATE ~ TIHME

1162002
i7:0

TEST HMETHOD
HB

TEET TYPE
E-FIELD

TEETED LIHNE
E FIELD

ETART 1

CTRL+ARROW KEYE MOUE F10 PLOTTER

FgUp-PgDln ICALE

REE BH 9KH=z

STOFP 30.000MH=z
EHP 110D6nsec

50. 000KH=z
UB 3I0KH=z

F1 HMKR OH F3 HMKR F3 LOGALIN

ALT+3H+F9 SAVE FZ HMKR OFF F4 TRACE-LIHMIT EEC EXIT

PLOT RE/ 8
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COMMUNICATIONS
TADTRAN FCC-15 class—b section—209
EMC LAR MME, S/N 0001

OPEE. MODE — TX 916.2MH=

REF 63dBulsn ATTEN OdB HF8393E

10 dBsDiv

OFFZET
-29.5 dB

......... (SRS S SN S SN S S S| . .

SENMSOR IN USE
BICOHICAL - A
EINGER 94455-1
VERTICAL POL.

TEST HMETHOD
HB

CABLE IN USE
RG-38 3n

TEET TYPE
E-FIELD

TESTED BY
D.Lanuel

TEETED LIHNE
DATE ~ TIHME = EoEn

E FIELD
1162002
17: 25 : : : : :
ETART 30.000MH=z ETOP 2Z00.000MH=
REE BW 1Z20KH=z= UB 3I00KH=z -- SHPF 35nSec
CTRL+ARROW KEEYS HMOUE Fi10 PLOTTER F1 HER OH F3 ﬂLMKH FS LOGALIHN
PglUpsFgDn ISCALE ALT+3H+F2 ISAUVE F2 HKR OFF F4 TRACE-LIHMIT ESC EXIT
PLOT RE/ 9
TADIEAN FCC-15 class—b section—209
EMC LAR MME, S/N 0001
OPER. MODE — TX 916.3MHz
REF 63dBull ATTEN 0OdB HF8593E
10 dB/Diuv ' ' ' ' ;
OFFSET | AT S
-29.5 dB :
_________ O NN WU O WO N T .

SENEOR IN UZE TEET METHOD

BICONICAL — A HB

SINGER 94435-1

HORIZONTAL POL

CABLE IM USE TEST TYFPE
RG—-58 3n E-FIELD

TESTED BY
D.Lanuel
TESTED LIME

DATE ~» TIME

E FIELD
11762002
17:19 : : : : :
ETART 30.000MHz ETOF 200.000MHz
BREE BH 1Z20KH= UB 300KH=z -- EHP 35niec

CTRL+ARROW KEYE MOUVE F10 PLOTTER F1 MKR OH F3 /. MKR F3 LOG-LIN

FglpsPaDn SCALE ALT+EH+F2 EAUE FZ2 MKR OFF F4 TRACE-LIMIT EEC EXIT

PLOT RE/ 10
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COMMUNICATIONS
TADIRAN FCC — Part 15 Clazs B
FMC LAR MME, S/N DDD1
OPER. MODE — TX 916.2MHz
REF 68dBul)/m ATTEN 0OdB HP8593E
; : . H . . H . . . MER
10 dBADiv
845 . 340MH=
OFFSET = = o o 44.5dBul/m
—-29.3 dB

SENEOR IN USE
LOG. PERIDOD ANT
AR AT-1000 {F>
UERTICAL POL.

TEET METHOD
RADIATED-3m

CABLE TN USE
RG—58 3In

TEET TYFPE
E-FIELD

TEETED BY
D. Lanue1l

TESTED LINME
DATE ~ TIME = ErEn

H E FIELD
117672002 :
18:15 ;

ETART 200.000MH=z ETOF 9202.000MH=z

REE BH 120KH=z VB 300KH=z - EHP l146nSec

CTEL+ARROM KEYE HMOUE F10 PLOTTER F1 HMKR F3 ﬂﬁﬂKH F3 LOGALIHN
PaUpsPaln ECALE ALT+EH+F9 SAUVE F2 HMKR F4 TRACE-LIMIT EEC EXIT
TADIRAN FCC — Part 15 Class B
FMC LAR MME, S/N 0DD1

OPEE. MODE — TX 916.3MH=

REF 63dBulsn ATTEH OdB HP8593E

HKR
245 . 840MH=z

10 dB/Diu
OFFSET | T T T T T T T . 38 . 2dBulsn
-29.5 dB 2 g g g g g g g g

ZENZ0OR IN USE
LOG. PERIOD ANT)
AR AT-1000 (F>
HORIZONTAL POL

TEET METHOD
RADIATED-3m

CAELE 1IN USE TEET TYPE
RG-38 3n E-FIELD
TESTED BY

D.Lanueal

TESTED LINE
DATE ~ TIHME

: E FIELD
11/6/2002 . ; ; ; ; ; ; ; ;
LTS j ; ; ; ; ; ; ;
START 200.000MHz STOP 902.000MHz
RES BH 120KHz UB 300KHz SWP lasnSec

CTRL+ARBOH KEYE MOUVE F10 PLOTTER F1 MKR OM F3 MKR F3 LOGALIN

PaglUp-PaDn SCALE ALT+EZH+F9 ZAUE F2 MKR OFF F4 TRACE-LIMIT EEC EMIT

PLOT RE/ 12
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COMMUNICATIONS
TADTRAN FCC — Part 15 Class B
EMC LAB MME, S/N DDD1
OPEF. MODE — TX 916.8MHz
REF 98dBul M ATTEH 10dB HP8393E

10 dBsDiwv

OFFZET
-29.5 dB

limit

SENZS0OR IN USE

TEET METHOD

LOG. PERIOD ANT NE

AR AT-1000 CFD[f- i

VERTICAL POL.

CABLE IN USE TEST TYPE
RG-58 3n E-FIELD
TESTED BY

D.Lanueal
TEETED LIME

DATE ~ TIME E FIELD

11762002
18:21

STOFP 928.000MH=z
EHFP Z20nEec

ETART 9202.000MHz
REE BHW 1Z0KH=z

UB 300KH=z

CTRL+ARROW KEYS HMOUE FidO PLOTTER F1 HKR OH F3 /\ MKR F3 LOGALIHN
PgUpsPaDn SCALE ALT+EH+F2 ESAUVE F2 HKR OFF F4 TRACE-LIHMIT EEC EXIT
PLOT RE/ 13
TADIRAN FCC = 15 class—B SEC.249
FMC LAR MME, S/N 0DD1
OPER. MODE — TX 916.3MHz
REF 98dBul ATTEH OdB HP8593E
10 dB/Diuv : : : limit
OFFSET
-29.5 dB

ZENZ0OR IN USE TEET METHOD

LOG. PERIOD ANT) HB

AR AT-1000 (F>

HORIZONTAL POL

CAELE 1IN USE TEET TYPE
RG-38 3n E-FIELD
TESTED BY

D.Lanueal
TESTED LIME

DATE ~ TIHME E FLIELD

11762002
17:357

START %02.000MHz
RES BH 120KH=z

STOFP 9238.000MHz

UB 200KH=z EHP Z20niec

CTRL+ARBOH KEYE MOUVE F10 PLOTTER F1 MKR OM F3 LOGALIN

PaglUp-PaDn SCALE

ALT+EZH+F9 ZAUE F2 MKR OFF

PLOT RE/ 14

F4 TRACE-LIMIT EEC EMIT
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COMMUNICATIONS
TADIFAN FCC — Part 15 Class B
EMC LAB MME, S/N DDD1
OPEE. MODE - TX 916.2MHz
REF e 8dBull m ATTEH 10dB HF85393E

10 dB/Diu ; i i i i i i
OFFSET : : : : : : : limit
-29.5 dB : : : : : : :
SEMSOR IN USE |[[77°7 {7 g A o ; TEST METHOD
LOG.PERIOD AMT, | § § § § § § RADIATED-3n
AR AT-1000 (F> i i ; i ; ; ;
VERTICAL POL. : : : 0 : :
CABLE IN USE  |f........ I I [ S B [ ; TEST TYFE
RG-58 3n | ; ; ; ; ; ; E-FIELD
TESTED BY  |f....... I N A A e A ; :
Dolanuan |L G
0 : : : : : : : TESTED LIME
DATE ~ TIME  |p------ fooeeeees foereeees oo fooreoees e oo { i E FIELD
11/6/2002 T S R R A
18:5 ] a a a a a a a

ETART 92&.000MHz
REE BHW 300KH=z

CTRL+ARROMW KEYS
PaUp-PaDn SCALE

MOUE F1i0 PLOTTER
ALT+EZH+F? ZAVE

ETOP 1.000GH=z

UB 100KH=z -- EHP 20nSec

F1 MKR ON F3 S\ MKR

F53 LOGALIN

F2 MKR OFF F4 TRACE-LIMIT EEZC EXIT

PLOT RE/ 15

TADIRAN
EMC LAR

REF &8dBuln

FCC — Part 15 Class B

MME, S/N DDD1

OPEE. MODE — TX 916.2MHz

ATTEHN HFP8523E

10 dB/Diwv

OFFSET
-29.5 dB

limit

SENEOR IN UZE

LOG. PERIDD ANT
AR AT-1000 {F>
HORIZONTAL POL

CABLE IM USE
RG—-58 3n

TESTED BY
D.Lanuel

DATE ~» TIME

11762002 :
18:0 H

TEET METHOD
RADIATED-3n

TEST TYFPE
E-FIELD

TESTED LIHNE
E FIELD

ETART 92&.000MH=z
BREE BH 1Z20KH=

CTRL+ARROW KEYE MOUVE F10 PLOTTER

FPalUpsPgln ECALE

ALT+EH+F2 EAUE

STOP 1.000GH=

UB 300KH=z EHP 20nsec

F1 MKR OH F3 LOG-LIN

FZ2 MKR OFF F4 TRACE-LIMIT EEC EXIT

PLOT RE/ 16
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COMMUNICATIONS
FCC PART 15 SECTION 15.249
MMRE, S/N DD1
OPEE. MODE — Tx 916.2MH=
REF  24dBull-m ATTEN OdB HP&533
10 dBDiv §
OFFSET |77 . T . e A P F
-33.0 dB ;
SENSOR 1N USE ; ; —t ; : — LIMIT[TEST METHOD
OOUB. RI0G. BUIDE E i A i T NE
EMCO-3105 ' A ' N
UERTICAL POL.
CABLES IN USE TEST TYPE
13 & 23 E-FIELD
TESTED BY
O.Lanual
DeTE  TINE TESTED LINE
) : N TESTED LINE
11,6,2002 A = FIELD
10:14 : : : : : : : : :
START 1.000BHz 5TOP 2.0006H=z
RES BH LMHz UB 3MHz 5P 20mSec
PLOT RE/ 17
FCC PAET 15 SECTION 15.249
MMR, S/N DD1
OPEE. MODE — TX 916.3MH=
REF  84dBull.n ATTEN OdB HPE533
10 dBDiv §
oFFseTr b [ P S S
-33.0 dB g
SENSOR IN USE ; ; N ; N LIMIT[TEST METHOD
OOUB. RI0G. BUIDE g g A g A NE
EMCO-3105 ; i R S ; (S N
HORIZONTAL POL :
CABLES IN USE [P : R : A — TEST TYPE
13 & 23 : : S B : S B E-FIELD
TESTED BY [l R USRNSSR SRS SRS S NS RS .
O.Lanual . . . . . . . .
DaTE . TIME : : S B : S B TESTED LINE
s TIME  [peee Loeonees S e Eamie S e e TR
TL,€,2002 A £ IR
10:128 f f f f f f : : :
START 1.0006Hz 5TOP 2.0006Hz
RES BH 1MHz UB 3MHz SUP 20mSec

PLOT RE/ 18
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COMMUNICATIONS

FCC PAET 15 SECTION 15.249

MME, S/N D01
OPEE. MODE - TX 916.3MHz

REF  83dBull.m ATTEN OdB HP2533

10 dEDiv §
crrapr e e e
~44.0 dB

SENSOR IN USE || T S S SR S SR S S SE LIMITITEST WETHOD
OOUB. RIDG. BUIDE g g A g A NE
EMCO-3105 : ' A B : S
UERTICAL POL.
CABLES IN USE ; : LA , i s TEST TYPE
13 & 23 i i P i P E-FIELD
TESTED BY ' : ' : ' N
O.Lanual

i i i i i i i i i TESTED LINE
OATE ~ TIME  [f-------- dpocacosce Fooneeee- EATEEPRS beoeooeees Foo-eeee- EATEEERRE boeeneses foeneeee- deoemenan —

11,6,2002 E E 0 i 0 E FIELD
10:28 : ! : : ! : : ] :

START 2.000GH= STOR 2.800GH=
RES BN 1MH=z UEB 3MHz SHP Z20mSec

PLOT RE/ 19

FCC PART 15 SECTION 15.249

MMRE, &/N DD1
OPEE. MODE — Tx 916.2MHz

REF  83dBullsm ATTEM OdB HPE533

10 dB-Div §
OFFSET 77 [ P [ A A [ T HE [
-44.0 dB :

SENSOR IN USE || T S S R S SR i E i LIMITTEST METHOD
O0UE. AIDG. GUIDE = = : : : : : - - e
EMCO-3105

HORIZONTAL POL

CHBLES IN USE ; H H : H H H H H TEST TYPE
13 & 23 E-FIELD
TESTED BY : : : : : : : :
0.Lanual

: : : i : : : : ; TESTED LINE
OATE ~ TIME  |f-------- dhecoocoas [EECPEERE ICREERLEE LERERREEE (TP deemeeeens bomeenes fremoenes dmeeeeee —_—

it,e,2002 ¢ i i i i b b i = PIELD
10:24 : ; : ; : ; : : :

STHRT 2.000GH=z 5TOR 2.200GH=z
RES BH 1MH=z LB 3MH=z SHP 20mSec

PLOT RE/ 20
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REF 83dBull-m

10 dB.-Div

OFFSET
-44.0 dB

FCC PAET 15 SECTION 15.249

MME, S/N 001
OPER. MODE - TX 916.3MHz

ATTEM 0OdB HP3533

REF 83dBull-m

10 dB-Div

OFF3ET
-44.0 dB

SENSOR IN USE LIMITTEST METHOD
DOUE. RID&E. BUIOE NE
EMCO-3105
UERTICAL POL.
CHELES IN USE TEST TYPE
2 & 23 E-FIELD
TESTED BY
O.Lanual
CeTE . TIHE TESTED LIME
p TESTED LINE
11-6,2002 £ FIELD
10: 31
STERT 2.8008Hz 5TOP &.0008Hz
RES BU 1MHz UB AMHz SlP &4mSac
PLOT RE/ 21
FCC PAET 15 SECTION 15.249
MME, SfN oD1
OPEE. MODE — TX 916.2MH=
HPE5973

ATTEM 0dB

SENSOR [N USE LINITFEST HETHOD
DOUB.RIOR. BUIDE NE
EMCO-3105
HORIZONTAL POL :
CHBLES IN USE i TEST TYPE
13 & 23 § E-FIELD
TESTED BY  |bi. bt F— T foeeeeen | S bt H— et
D.Lanual
OATE » TIME ; TESTED LINE

» TIME |} Bococosces Fooococed bosscssce fecococes Froeccaces S e Hoeococes - e
11.6,2002 = 5 FUzLY
10:32

START 2.8008Hz 5TOP &.0008Hz
RES BU 1MHz UB 3MHz SlP &4mSec
PLOT RE/ 22
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REF  23dBull-m

10 dB-Diwv

OFFSET
-44.0 dB

FCC PAET 15 SECTION 15.249

MME, S/N D01
OPEE. MODE — TX 916.3MH=

HP3533

0dB

SENSOR IN USE LIMITTEST METHOD
DOLUE. RIDB. BUI0E NE
EMCO-3105
UERTICAL POL.
CABLES IN USE TEST TYPE
12 & 23 E-FIELD
TESTED BY
O.Lanual
DeTE . TIME TESTED LINE

/ TESTED LINE
1L-6, 2002 5 [FUuEED
10: 38

START &.0008Hz 5TOR 9.2008Hz
RES BU 1MHz UB 3HHz 5P P4mSec
PLOT RE/ 23
FCC PART 15 SECTION 15.2490
MME, S/‘(N 001
OPEE. MODE - TX 9186.3MH=
REF  83dBullsm ATTEN 0dE HPE533
10 dB.Div
OFFSET
-44.0 dB

SENSOR IN USE LIMITTEST METHOD
DOLUE. RIDB. BUI0E NE
EMCO-3105
HORIZOMTAL POL
CABLES IN USE TEST TYPE
12 & 23 E-FIELD
TESTED BY
O.Lanual
DeTE . TIME TESTED LINE

/ TESTED LINE
1L, 2002 5 [FUuEED
10: 35

START &.0008Hz 5TOR 9.2008Hz
RES BU 1MHz UB 3HHz 5P P4mSec
PLOT RE/ 24
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—COMMUNICATIONS

6. FINAL RADIATED INTERFERENCE FIELD STRENGTH
MEASUREMENT ]
Testing Engineer: D.Lanuel ()‘N‘)\ AN Date 16/06/02
6.1. Test Instrumentation and Equipment
Table RE-A Test Instrumentation and Equipment
Item Model Manufacturer Next Date
Cal.
Spectrum Analyzer 8568B+0pt 462 HP 11.12.02
Preselector 85685A HP 19/8/02
Quasi-Peak Detector 85650 HP 19/8/02
Biconical Antenna, (20 MHz - 200 MHZz) 94455-1 Singer 10.04.03
Log-Periodic Antenna, (200-1000MHz) AT-1000 AR 10.04.03
Computer PENTIUM IBM Compatible| N.P.C.R

6.2. Test Setup

6.2.1. The measuring system block diagram shown in Figure RE-1.

6.2.2. EUT orientation and antenna position shown in Figure RE-2
6.2.3. Cables configuration shown in Figure RE-3

EUT «<— 3m

Receiving
Antenna

Amplifier

)

Spectrum =
Analyzer

l )

Figure RE-1
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1.

EMI Test Report No. 30020FCC020089

If cables, which hand closer than 40 cm to the horizontal ground plane cannot be
shortened to the appropriate length, the excess shall be folded back and forth forming a
bundle 30 cm to 40 cm long.

The end of 1/0 signal cables, which are not connected to a peripheral, may be terminated,
if required to proper operation using correct terminating impedance.
Main junction boxes shall be flush with, and bonded directly to, metal

ground plane

Cables of hand operated devices such as keyboards, mousses; etc. shall be placed as for
normal usage.

Peripherals shall be placed at distance 10 cm from each other and from the controller,
except for the monitor which, if for an acceptable installation practice, shall be placed
directly on top of the controller.

Mains cables, telephone lines or other connections to auxiliary equipment located outside
the test area shall drape to the floor, be fitted with ferrite clamps or ferrite tubes placed on
the floor at the point where the cable reaches the floor and then routed to the place where

7  Ferrite clamps or ferrite tubes. No more than one cable per clamp.

they leave the turn table. No extension cords shall be used to mains receptacle.

6.3. Final Test Results
Table RE-F Six Highest Emissions RX Mode 15.107
Mode Freq. Quasi-peak Limit Margin | Polarity | Height Azimuth
Of Reading (*) Angle
Operation (MHz) (dBpV/m) | (dBuVv/m) (dB) Ver/Hor (m) ¢ (deg)
200.0 30.0 46 28 H 2.0 -25
RX 296.0 39.0 46 7 H 1.8 -25
500.0 26.0 46 20 H 1.8 -25
704.0 31.0 46 15 H 1.9 -25
844.0 34.0 46 12 \4 2.0 -25
908.0 30.0 46 16 H 2.0 -25
(*) Resolution B/W =120 kHz
Table RE-G Six Highest Emissions Spurious TX Mode 15.209
Mode Freq. Quasi-peak Limit Margin | Polarity | Height Azimuth
Of Reading (*) Angle
Operation (MHz) (dBpV/m) | (dBuVv/m) (dB) Ver/Hor (m) ¢ (deg)
231.0 34.0 46.0 12 \4 2.4 -25
TX 704.0 37.0 46.0 9 \4 2.4 -25
845.0 41.0 46.0 5 \4 2.4 -25
1100.0 40.0 54.0 8 \4 1.8 -25
1200.0 45.0 54.0 12 \4 1.8 -25
3664.0 45.0 54.0 12 H 1.8 -25
(*) Resolution B/W =120 kHz
Table RE-H Six Highest Eissions Spurious TX Mode 15.249
Mode Freq. Quasi-peak Limit Margin | Polarity | Height Azimuth
Of Reading (*) Angle
Operation (MHz) (dBpV/m) | (dBuVv/m) (dB) Ver/Hor (m) ¢ (deg)
TX 902.0 40.0 46.0 6 H 2.4 -25

(*) Resolution B/W = 120 kHz
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—COMMUNICATIONS

7. CONDUCTED EMISSIONS, AC POWER LEADS

ACCORDING TO FCC 15.207
Frequency Range: 450 kHz — 30 MHz

Testing Engineer: D.Lanuel ()‘N‘)\ AN Date : 4-8/7/02

7.1. Equipment Under Test Description and Operation
MMR, FAT, S/IN 0001 manufactured by TADIRAN-Telematics
7.1.1. Modes of Operation

The MMR was set to Battery Charge at RX Mode and TX Mode
7.1.2. Operating Voltage 110V, AC 50Hz

7.2. Test Results Summary & Conclusions
The MMR complies with FCC, Part 15.207 conducted emissions

requirement.
7.3. Limits of Conducted Emission at Mains Terminals
Thetest unit shall meet the limits of Table 1 for FCC Part 15 Para15.207 equipment.

Table 1 Limits for intentional radiator according 15.207

Frequency Range Quasi-peak Limits
MHz dBuVv
0.45-30 48
7.4. Test Instrumentation and Equipment

Table CD-A — Test Instrumentation and Equipment

Iltem Model Manufacturer | Next Date
Calibration
Spectrum Analyzer 8593E HP 31/01/03
Signal Generator 2017 Marconi 1/08/02
LISN FCC-LISN-3B FISCHER 31/08/02

7.5. Test Setup
7.5.1. Calibration setup shown in Figure CE-1.

7.5.2. The testing setup shown in Figure CE-2.
7.5.3. Equipment and cable configuration shown in Figure CE-3.
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Figure CE-3

1 Interconnecting cables that hand closer than 40 cm to the horizontal ground plane shall be folded

back and forth forming a bundle 30 cm to 40 cm long, hanging approximately in the middle between

ground plane and table.

2 I/O cables are connected to a peripheral shall be bundled in the center. The end of the cable may
be terminated if required using correct terminating impedance.

3 Thetota length shall not exceed 1 m.

3 EUT is connected to one LISN. Unused LISN connectors shall be terminated in 50 Q.

4 All other equipment powered from second LISN

5 A multiple outer strip can be used for multiple power cords of non-EUT equipment.

6 LISN at least 80 cm from nearest part of EUT chassis.

7 Cables of hand operated devices such as keyboards, mousses; etc. have to be placed as close as

possible to the host Non-EUT components being tested.

8 Rear of EUT, including peripherals shall be all aligned and flush with the rear tabletop.

9 Rear tabletop shall be 40 cm removed from avertical conducting plane that bonded to the floor

ground plane.
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7.6. Test Procedure
The test procedure shall be as follows:
7.6.1. Calibration.

Perform the measured system check using the calibration setup shown in Figure CE-1.
7.6.2. Turn on the measurement equipment and allow sufficient time for stabilization.

7.6.3. Apply the calibrated signal level, which is 6 dB below the limit givenin Table 1 at
450kHz, 1 MHz and 10 MHz to the power output terminal of LISN.

7.6.4. Scan the spectrum analyzer for each frequency in the same manner as a normal data
scan. Verify that the spectrum analyzer indicates alevel within £ 3 dB of injected level.
Correction factor shall be applied for LISN and 20 dB for attenuator.

7.6.5. EUT Testing. Perform emission data scan using the measurement
setup shown in Figures CE-2 and CE-3.

7.6.6. Turn on the EUT for TX-916.3 MHz operational mode and allow sufficient time
for stabilization.
7.6.7. Select (Phase) lead for testing.
7.6.8. Scan the spectrum analyzer over the applicable frequency range
7.6.9. Repeat (2) and (3) for (Neutral) lead.
7.6.10. Repeat testing for RX operational mode.
7.6.11. Choose six highest emissionsrelativeto limit and feel Table CE-D.
7.6.12. Perform measurements for selected frequencies using quasi-peak detector.
Table CE-B Calibration Results
Lead Frequency Plot No. Test Signal Result Deviation
P/N MHz DBuV(peak) dBuV dB
0.45 CE-CAL/ 1 42 42.1 0.1
Phase 1.0 CE-CAL/2 42 42.1 0.1
10 CE-CAL/3 42 41.2 0.2
0.45 CE-CAL/ 4 42 42.4 0.4
Neutral 1.0 CE-CAL/5 42 42.1 0.1
10 CE-CAL/6 42 40.8 1.2
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Table CE-C Test Results 15.207

Lead Mode of Frequency Resolution Plot No. Comply.
P/N Operation Range (MHz) BW (kHz) Y/N
Phase T 0.45-30 9 CE/ 1 Y
Neutral 0.45-30 CE/2 Y
Phase RX 0.45-30 CE/3 Y
Neutral 0.45-30 CE/ 4 Y
Table CE-D Six Highest Emissions
Lead Mode of Freq. Receiver Reading Limit Margin
P/N Operation (MH2z) Detector (dBuV) (dBp) (dB)
PHASE TX 1.115 QUPEAK 38.7 48 9.3
Neutral 1.115 QUPEAK 37.3 48 10.7
PHASE RX 1.115 QUPEAK 25 48 23
Neutral 1.115 QUPEAK 27.7 48 20.3

(*) Resolution B/W =9 kHz

Page 35 0f49




Y

TADIRAN

EMI Test Report No. 30020FCC020089

10 dB-Diwv

OFF3SET
20.0 de

COMMUNICATIONS
TADIRAN FCC - Part 15 Class B
EMC LAB MME, S/N 00D1
OPER. MODE - calibration
REMARKS — CALIBRATION 450KHz
REF HF8593E

77 dBul ATTEN OdB

MKR
450 . 0D0OKHz

__________________________________________ [

42 . 1dBul)

limitf

EEHI0OR IN USE
LISH tupe

FCC LISN-2 3264--

CABLE IN USE
RG-3535 2n

TESTED BY
D . LANUEL

DATE ~ TIME
8.-7/-2002

TEET METHOD
CONDUCTED

TEET TYPE
UOLTAGE

TEETED LINE
PHAZE

13:19

START 450.000KH=z
REEZ BH 300Hz

CTRL+ARROW KEY:S MOUE
PoUpsPgDn ECALE

ETOFP 455.000KH=z

UE 20KH=z SHP 1000mSec

F3 /% MKR

F3 LOGALIH
EEC EXIT

F10 PLOTTER F1 MKR ON
ALT+EH+F2 ZAUE F2 MKR OFF

Plot Cal/ 1

F4 TRACE-LIMIT

TADIRAN
EMC LAR

REF

10 dBsDiw

OFFZET
20.0 dB

FCC — Part 15 Class B
MME, S/N 0001
OPEE. MODE - calibration
EEMABES — CALIBEATION 1MHz

ATTEN 0OdB HPEB593E

T7dBul
: MER

1.000MH=z

42 . 1dBul

limit

EENE0R IH USE
LISN type
FCC LIEN-2 326

CABLE IH USE
RG-33 Zn

TEETED BY
D . LANUEL

DATE ~ TIHME

8/-°7/,2002
13:28

TEET METHOD
CONDUCTED

TEEST TYPE
UOLTAGE

TESTED LIHE
PHASE

ETART 9297.500KHz
REE EBH 300Hz

CTRL+ARROW KEYS MOUE F10 PLOTTER F1 MKR OH F3 HKR

PglpsPaDn SCALE

ETOP 1.0D03MH=z

UB 20KH=z EHP 1000nIec

F5 LOGALIH

ALT+3IH+F? SAUE F2 MKR OFF EZC EXIT

Plot Cal/ 2

F4 TRACE-LIMIT

Page 36049




g TADIRAN EMI Test Report No. 30020FCC020089

COMMUNICATIONS
TADIRAN FCC — Part 15 Class B
EMC LAB MME, S/N 00D1
OPER. MODE — ealibration
REMARKS — CALIBRATION 10MHz

REF 77dBul ATTEN OdB HP&593E
: : : : ' : : : : HMKR

10. 000MH=z

10 dB-Div

OFFSET
20.0 dB

41 . 2dBul

linmit
SEHMS0OR IM USE TEST METHOD
LIEN tupe CONDUCTED
FCC LIEMN-2 326
CABLE INM USE TEET TYPE
BG-533 2n UOLTAGE
TESTED BY
D . LANUEL
TESTED LIHE
DATE ~ TIHME FPHASE
87772002
13:26 i i ;
START 9.997HH=z STOP 10.003HMH=z
REZ BMW 300H=z UB 30KH=z SHP 1000nSec
CTRL+ARRDOW KEYE MOUE Fi10 PLOTTER F1 MER OHM F3 ﬂthH F3 LOGALIHN
FaUp-Paln SCALE ALT+EH+F2 SAUVE F2 MKR OFF F4 TRACE-LIHMIT EEC EXIT
Plot Cal/ 3
TADIRAN FCC - Part 15 Class B
EMC LAB MME, S/N 0001

OPEE. MODE - calibration
EEMARES — CALIBRATION 450EKHz

REF 77dBul ATTEN 0OdB HPEB593E

MER
450 . 00D0KH=z

10 dBsDiw

OFFZET
20.0 dB

42 . 4dBul)

......... limit

SENEOR IH USE TEET METHOD
LISH tupe COHDUCTED
FCC LIZN-2 326
CABLE IH USE TEEST TYPE
RG-33 Zn UOLTAGE
TEETED BY
D. LANUEL

TESTED LIHE
DATE ~ TIHME NEUTRAL
8/-°7/,2002
13:35

ETART 4350.000KHz ETOFP 473.000KH=z
REE BH 1KH=z UB 20KH=z EHP 200nEec

CTRL+ARROW KEYS MOUE F10 PLOTTER F1 MKR OH F3 HKR F5 LOGALIH

PagUp/FPgDn SCALE ALT+3IH+F? SAUE F2 MKR OFF F4 TRACE-LIMIT EZC EXIT

Plot Cal/ 4

Page 37 ot 49



g TADIRAN EMI Test Report No. 30020FCC020089

COMMUNICATIONS
TADIRAN FCC — Part 15 Class B
EMC LAB MME, S/N 00D1
OPER. MODE — ealibration
REMARKS — CALIBRATION 1MHz
REF ?7dBul) ATTEN OdB HFP&8593E
: i : : : : ' : : HMKR
10 dBsSDiwv
1 . D00OMH=
OFFSET 42 . 1dBul
20.0 dB

linmit
SEHMS0OR IM USE TEST METHOD
LIEN tupe CONDUCTED
FCC LIEMN-2 326
CABLE INM USE TEET TYPE
BG-533 2n UOLTAGE
TESTED BY
D . LANUEL
TESTED LIHE
DATE ~ TIHME 9 HEUTRAL
87772002
13:31 . j I
START 997 .500KH=z ETOP 1.003MHz
REZ BMW 300H=z UB 30KH=z SHP 1000nSec
CTRL+ARRDOW KEYE MOUE Fi10 PLOTTER F1 MER OHM F3 ﬂthH F3 LOGALIHN
FaUp-Paln SCALE ALT+EH+F2 SAUVE F2 MKR OFF F4 TRACE-LIHMIT EEC EXIT
Plot Cal/ 5
TADIRAN FCC - Part 15 Class B
EMC LAB MME, S/N 0001

OPEE. MODE - calibration
FEMARKS = CALIBRATION 10MH=z

REF 77dBuV ATTEN OdE HPE593E
H B H H 8 H 8 B ] MKER
10 dB/Diu
10. DDOMHz
OFFSET | 40, 8dBuY
20.0 dB

......... linit
SENSOR IM USE TEST METHOD
LISN tupe : : : : CONDUCTED
FCC LISN-2 326/ - feeeanens s bonee
CABLE IN USE |b....... d ; g d : g I TEST TYPE
RG-55 2Zn : : : : : : : UOLTAGE
TESTED BY (bbb
D. LANUEL
! ! ! - ! - - TESTED LINE
DATE ~ TIME estict e O ; ; b AR TE R NEUTRAL
87,2002
13:33 . . . : .
START 9.997MHz STOP 10.003MHz
RES BM 300Hz UB 30KHz SWP 1000nSec

CTRL+ARROW KEYS MOUE F10 PLOTTER F1 MKR OH F3 F5 LOGALIH

PagUp/FPgDn SCALE ALT+3IH+F? SAUE F2 MKR OFF F4 TRACE-LIMIT EZC EXIT

Plot Cal/ 6

Page 38049



g TADIRAN EMI Test Report No. 30020FCC020089

COMMUNICATIONS
TADIRAN FCC-PART 15.207
EMC LAB MME, S/N 0001
OPER. MODE - TX
REMARKS - ADAPTOR-1 QP LEVEL 38.7dbuv

REF 87dBul ATTEN 0OdB HPEB593E

10 dBsDiw

OFFZET
20.0 dB

SENEOR IH USE TEET METHOD

LIZEN tupe HB
FCC LISH-2 326 limiy
CABLE IN USE TEST TYPE
RG-55 2w UOLTAGE
TESTED BY
D . LANUEL
TESTED LINE

DATE ~ TIME Phase
4,7 /2002
16:47 R : : A :

START 450.000KHz STOFP 30.000MHz

REEZ BH 9KHz UB 30KHz - SHF 1D94nZec

CTRL+ARROW KEYS MOUE F10 PLOTTER F1 MKR OH F3 /A HMKR F5 LOGALIH

PagUp/FPgDn SCALE ALT+3IH+F? SAUE F2 MKR OFF F4 TRACE-LIMIT EZC EXIT

PLOT CE/ 1

FCC-PART 15.207
EFMC LAB MME, S/N DDD1
OPEER. MODE —TX
EEMARKS — ADAPTOR-1 QP LEVEL 37.3dbuv
REF &87dBul) ATTEN OdBE HF8593E

10 dB/Div

OFFZET
20.0 dB

SEME0OR IN USE TEET METHOD

LISN type HB
FCC LISH-2 326 limiy
CABLE IN USE TEST TYPE
RG-55 2m UOLTAGE
TESTED BY
D . LANUEL
TESTED LINE
DATE ~ TIME Tonnren
47,2002 a ] ] a ] a a a a
16:44 : : ; : : : : : :
START 450.000KHz STOP 30.000MHz
RES BW 9KHz UB 30KHz -- SWP 1094nSec

CTRL+ARROW KEY:E MOUE F10 PLOTTER F1 HMKR OH F3 HMKR F3 LOGALIH

PagUp/FPgDn SCALE ALT+3H+F2 SAUVE F2 MKR OFF F4 TRACE-LIMIT ESC EXIT

PLOT CE/ 2

Page 39049



g TADIRAN EMI Test Report No. 30020FCC020089

COMMUNICATIONS
TADIRAN FCC - Part 15 Class B
EMC LAB MME, S/N 0001
OPEE. MODE — EX
REMARKS - QP LEVEL 25dbuv

REF 87dBul ATTEN 0OdB HPEB593E

10 dBsDiw

OFFZET
20.0 dB

SENEOR IH USE TEET METHOD

LISN tupe CONDUCTED
FCC LISH-2 326 limiy

CABLE IN USE TEST TYPE
RG-55 2n UOLTAGE
TESTED BY

D . LANUEL

TESTED LIHE

DATE ~ TIHME

== o7 : : : : : : : : PHASE
8/7/2002 a a a a e a e a e
12:58 : : : : : : : : :

ETART 450. 000KH=z ETOF 30.000MH=z

REE BH 9KH=z UB 30KH=z -- EHP 1094nsSec

CTRL+ARROH KEYS HOUE F10 PLOTTER F1 HKR OH F3 ﬂ=HKH F3 LDOGALIHN
PglpsPaDn SCALE ALT+EH+F9 SAUE F2 MKR OFF F4 TRACE-LIMIT ESC EXIT
TADIEAN FCC — Part 15 Class B
EFMC LAB MME, S/N DDD1

OPEE. MODE — EX
EEMARES — ADAPTOR-1 QP LEVEL 27.7dbuv

REF 87dBul ATTEN OdB HPE8593E

10 dBE/Div
OFFSET | & & 4T
20.0 dB

SEME0OR IN USE TEET METHOD

LISN tupe CONDUCTED
FCC LISH-2 326 ; g ; i 7 ; —— limiy

CABLE IN USE TEST TYPE
RG-55 2n UVOLTAGE

TESTED BY
D . LANUEL
TESTED LINE

DATE ~ TIME Heutral

87,2002 : : : : : : : : :
12:53 : : : : : : : : :

ETART 450. 000KH=z ETOFP 30.000MH=z
REE BH 9KHz UB 20KHz -- EHP 1094nSec

CTRL+ARROW KEY:E MOUE F10 PLOTTER F1 HMKR OH F3 HMKR F3 LOGALIH

PagUp/FPgDn SCALE ALT+3H+F2 SAUVE F2 MKR OFF F4 TRACE-LIMIT ESC EXIT

PLOT CE/ 4

Page 40 of 49



	TEST DATA INFORMATION
	Description of equipment Under Test.
	Applicant Information:

	TEST SUMMARY AND SIGNATURES.
	GENERAL INFORMATION
	
	The MMR is a compact 2-way half duplex RF unit operates at the ISM band, 916.3MHz.
	EUT Block Diagram
	Equipment Photographs
	EUT Test Configuration


	ADMINISTRATIVE DATA
	Scope
	Administrative Data
	Certification And Qualifications
	Measurement Repeatability information
	MEASURING EQUIPMENT CALIBRATION
	Receiving System Calibration

	Antennas calibration

	OUT OF BAND RADIATED FIELD STRENGTH MEASUREMENT TEST ACCORDING TO  15.249 & 15.209
	Testing Engineer: 	D.Lanuel	�				Date		11/06/02
	General
	Test Results Summary & Conclusions
	The EUT was found in compliance with 15.209 & 15.249 Requirements

	Limits of Radiated Interference Field Strength according 15.209
	Limits of Radiated Interference Field Strength according 15.209
	Test Instrumentation and Equipment
	The measuring system block diagram shown in Figure RE-1.
	EUT orientation and antenna position  shown in Figure RE-2
	Cables configuration shown in Figure RE-3

	Preliminary Test Procedure
	Maintain setup in absorber-lined shielded room as shown in Figures RE-1, RE-2 and RE-3.
	Turn on the EUT for TX-916.3MHz mode and allow sufficient time for stabilization.
	Monitor the frequency range of interest at a fixed antenna height and EUT azimuth.
	Rotate the EUT 360( to maximize the suspected highest amplitude signal.
	Move the antenna over its full-allowed range of travel to maximize the suspected highest amplitude signal.
	Change the polarity of the antenna and repeat step d and e. Compare the result suspected highest amplitude signal with that found for the other polarity. Select and note the higher of the two signals. The signal is termed the highest observed signal with
	Repeat testing for each operational mode of the EUT.
	Choose six highest emissions relative to limit and record antenna heights and polarities, EUT configuration for each emission frequency.
	Perform measurements for selected frequencies using quasi-peak detector.

	Preliminary Results

	FINAL RADIATED INTERFERENCE FIELD STRENGTH MEASUREMENT
	Testing Engineer: 	D.Lanuel	�				Date		16/06/02
	Test Instrumentation and Equipment
	Test Setup
	The measuring system block diagram shown in Figure RE-1.
	EUT orientation and antenna position  shown in Figure RE-2
	Cables configuration shown in Figure RE-3

	Final Test Results

	CONDUCTED EMISSIONS, AC POWER LEADS ACCORDING  TO FCC 15.207
	Frequency Range: 450 kHz – 30 MHz
	Testing Engineer: 	D.Lanuel	�				Date	: 4-8/7/02
	Equipment Under Test Description and Operation
	Modes of Operation
	Operating Voltage	110 V, AC 50Hz

	Test Results Summary & Conclusions
	Limits of Conducted Emission at Mains Terminals
	Test Instrumentation and Equipment
	Test Setup
	Calibration setup shown in Figure CE-1.
	The testing setup shown in Figure CE-2.
	Equipment and cable configuration shown in Figure CE-3.

	Test Procedure
	Calibration.
	Turn on the measurement equipment and allow sufficient time for stabilization.
	Apply the calibrated signal level, which is 6 dB below the limit given in Table 1 at 450kHz, 1 MHz and 10 MHz to the power output terminal of LISN.
	Scan the spectrum analyzer for each frequency in the same manner as a normal data scan. Verify that the spectrum analyzer indicates a level within ( 3 dB of injected level. Correction factor shall be applied for LISN and 20 dB for attenuator.
	EUT Testing. Perform emission data scan using the measurement setup shown in Figures CE-2 and CE-3.
	Turn on the EUT for TX-916.3 MHz operational mode and allow sufficient time for stabilization.
	Select (Phase) lead for testing.
	Scan the spectrum analyzer over the applicable frequency range
	Repeat (2) and (3) for (Neutral) lead.
	Repeat testing for RX operational mode.
	Choose six highest emissions relative to limit and feel Table CE-D.
	Perform measurements for selected frequencies using quasi-peak detector.


	EUT INTRODUCTION
	The following document describes the technical specification of the Meter & Monitoring Reader board (called MMR) for the USA market.
	The MMR is a compact 2-way half duplex RF unit operates at 902-928 MHz ISM band,
	Definitions, Abbreviation and Acronyms

	MMR DESCRIPTION
	Operational Modes
	Board Layout and Size

	ELECTRICAL PERFORMANCE
	Transmit Unit
	Transmit Parameters
	Transmit Protocol

	Receive Unit
	Receive Parameters
	Receive Protocol

	External Interfaces
	Antenna
	Power Source
	Environmental Conditions

	MMR CIRCUIT BOARD LAYOUT PHOTOGRAPH
	Print side Layout photograph
	Component Side Layout Photograph
	Receiver/ Transmitter area Component side layout




