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1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Motorola Israel Ltd.

3 Kremenetski street, P.O.B. 25016, 67899 Tel Aviv, Israel
+972 3565 8888

+972 3565 8888

BSB034@motorola.com

Mr. Shlomo Ben Gigi

2 Equipment under test attributes

Product name:
Product type:
Model:

Model number:
Hardware version:
Software release:
Serial number:
Receipt date:

Mobile radio
Transceiver
Renegade 900
MO1WJL4PW4_N
Proto 4

PO5_83A
RWEO00036
3/15/2005

3 Manufacturer information

Manufacturer name:
Address:
Telephone:

Fax:

E-Mail:

Contact name:

4 Test details

Project ID:
Location:

Test started:

Test completed:
Test specifications:
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5 Tests summary

Test Status
Transmitter characteristics
Section 90.210, Radiated spurious emissions for low power Pass
Section 90.210, Radiated spurious emissions for high power Pass

Unintentional emissions
Section 15.109, Radiated emission, Class B Pass

The test results relate only to the items tested. Pass/ fail decision was based on nominal values.

Name and Title Date Signature
Tested by: Mr. Y. Neuman, test engineer April 11, 2005 %aw
Reviewed by: | Ms. N. Averin, certification engineer April 11, 2005 ;ail;."'fr
Mr. M. Nikishin, EMC group leader April 11, 2005 %/1/
Approved by: | Mr. A. Usoskin, C.E.O. April 11, 2005 %
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6 EUT description

6.1 General information

The EUT is a mobile radio implementing 897.0125 MHz operating frequency.
The EUT is powered from 13.6 VDC.

6.2 Ports and lines

Port Connected Connector Cable |Indoor/

Porttype description From To type Qty. | Cable type length |outdoor
Signal PTT EUT Microphone RJ 45 1 Shielded 2m Outdoor
Power DC power EUT Power supply DC jack 1 Unshielded | 1.5 m* | Outdoor
RF Antenna EUT Termination Mini UHF 1 Coax 0.1 m* | Outdoor

* May be up to 6 m.
6.3 Operating frequencies

Source Frequency, MHz
Digital portion 2.1 16.8 NA NA NA NA
Receiver 935 — 940 861.65-866.65 73.35 NA NA NA
Transmitter 896 — 901 935 — 940 NA NA NA NA

6.4 Changes made in the EUT

No changes were implemented.

6.5 Test configuration

Antenna

Termination 50 Ohm,
model HPT-NM0/3G

EUT

Microphone

DC power

Auxiliary equipment

Power
supply

AC mains

Project: 16251 Page 5 of 65



6.6 Transmitter characteristics

Report ID: MOTRAD_FCC.16251_3.doc
Date of Issue: April 2005

Type of equipment

X Stand-alone (Equipment with or without its own control provisions)

Combined equipment (Equipment where the radio part is fully integrated within another type of equipment)

Plug-in card (Equipment intended for a variety of host systems)

Intended use Condition of use
fixed Always at a distance more than 2 m from all people

X mobile Always at a distance more than 20 cm from all people
portable May operate at a distance closer than 20 cm to human body

Assigned frequency ranges:

896 — 901 MHz, 935 — 940 MHz

Operating frequency ranges:

896 — 901 MHz, 935 — 940 MHz

RF channel spacing 12.5 kHz

At transmitter 50 Q RF output connector

Maximum rated output power

Effective radiated power (for equipment
with no RF connector)

No

Is transmitter output power variable?
X Yes

Low RF power

36.02 dBm at carrier frequency 897.0125 MHz

High RF power

44.77 dBm at carrier frequency 897.0125 MHz

Antenna connection

unique coupling X standard connector

with temporary RF connector

integral .
without temporary RF connector

Antennal/s technical characteristics

Type Manufacturer Model nhumber Gain
Roof antenna Motorola PRA4934A / PRA4935A / PRA4936A | 3 dBi
Transmitter 99% power bandwidth 11 kHz
Type of modulation FM
Modulating test signal (baseband) 1 kHz test tone
Transmitter duty cycle supplied for test 100 %
Transmitter power source
Battery Nominal rated voltage | Battery type Lithium
X DC Nominal rated voltage 13.6 VDC
AC mains Nominal rated voltage VAC | Frequency Hz
Common power source for transmitter and receiver X yes no

Emission designator

11KOF1D, 11KOF2D, 11KOF3E

Project: 16251
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Test specification: Section 90.210, Radiated spurious emissions for low power

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -

Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:

7 Transmitter test according to 47CFR part 90 requirements

7.1 Radiated spurious emission measurements for low power

7.1.1 General
This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in

Table 7.1.1.
Table 7.1.1 Radiated spurious emission test limits
Frequency, Attenuation below carrier, | ERP of spurious, | Equivalent field strength limit @ 3m,
MHz dBc dBm dB(uV/m)***
0.009 — 10th harmonic* 43+10logP** -13 84.4

* - Excluding the in band emission within + 250 % of the authorized bandwidth from the carrier

** - P is transmitter output power in Watts

*** - Equivalent field strength limit was calculated from maximum allowed ERP of spurious as follows:
E=sqrt(30xPx1.64)/r, where P is ERP in Watts, 1.64 is numeric gain of ideal dipole and r is antenna to EUT
distance in meters

7.1.2  Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band

7.1.2.1 The EUT was set up as shown in Figure 7.1.1, energized and the performance check was conducted.

7.1.2.2 The specified frequency range was investigated with antenna connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical axis.

7.1.2.3 The worst test results (the lowest margins) were recorded in Table 7.1.2 and shown in the associated plots.

7.1.3  Test procedure for spurious emission field strength measurements above 30 MHz
7.1.3.1 The EUT was set up as shown in Figure 7.1.2, energized and the performance check was conducted.

7.1.3.2 The specified frequency range was investigated with antenna connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna height was swept from 1 to 4 m in both, vertical
and horizontal, polarizations.

7.1.3.3 The worst test results (the lowest margins) were recorded in Table 7.1.2 and shown in the associated plots.

7.1.4  Test procedure for substitution ERP measurements of spurious
7.1.4.1 The test equipment was set up as shown in Figure 7.1.3 and energized.

7.1.4.2 RF signal generator was set to the frequency of investigated spurious emission and the RF output level was
preliminary adjusted to produce the same field strength as it was measured from the EUT.

7.1.4.3 The test antenna height was swept from 1 to 4 m to find maximum emission from substitution antenna and RF
signal generator output was fine adjusted to produce the same field strength as it was measured from the EUT.

7.1.4.4 The above procedure was performed in both, horizontal and vertical, polarizations of the test and substitution
antennas.

7.1.45 The ERP of spurious emissions was calculated as a sum of signal generator output power in dBm and antenna
gain in dBd reduced by cable loss in dB.

7.1.4.6 The above procedure was repeated at the rest of investigated frequencies.
7.1.4.7 The worst test results (the lowest margins) were recorded in Table 7.1.3 and shown in the associated plots.
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Test specification:

Section 90.210, Radiated spurious emissions for low power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date:

3/15/2005

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1012 hPa

Relative Humidity: 40 %

Power Supply: 13.6 VDC

Remarks:

Figure 7.1.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band

H Height |

Wooden
table

Flush
mounted

turn table

Test distance

Ground plane

1.0m

Loop antenna

Auxilliary
equipment

Power
supply

Spectrum
analyzer/
EMI receiver

Photograph 7.1.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band
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Test specification:

Section 90.210, Radiated spurious emissions for low power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date:

3/15/2005

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1012 hPa

Relative Humidity: 40 %

Power Supply: 13.6 VDC

Remarks:

Figure 7.1.2 Setup for spurious emission field strength measurements above 30 MHz

| 15m
&
it
Test
| antenna
Lr Mz .‘|
) I"
mn L .
43 % Ferrites
Test distance |
| ]
S
<
Wooden
Test
table antenna \
. "
Flush £
mounted 3
turn table Ground plane
)
Auxilliary Power iﬁ:fyiirr? —
equipment supply EMI receiver

Photograph 7.1.2 Setup for spurious emission field strength measurements above 30 MHz
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Test specification: Section 90.210, Radiated spurious emissions for low power

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance —

Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:

Figure 7.1.3 Setup for substitution ERP measurements of spurious

| 1.5m
')
il
‘y’ Test
hantenna |
h -!.1-.;—;—.;—.;—:--.\
i .
) % Ferrites

‘ Test distance |

S
o
Ferrites - <
Substitution
Test
antenna antenna \
77777777 o )
XX
23
02! E
Flush & S &
mounted K £
03,
turn table o Ground plane
)

RF signal Spectrum J
analyzer/

enerator .
9 EMI receiver

Photograph 7.1.3 Setup for substitution ERP measurements of spurious
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Test specification:

Section 90.210, Radiated spurious emissions for low power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date:

3/15/2005

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1012 hPa

Relative Humidity: 40 %

Power Supply: 13.6 VDC

Remarks:

ASSIGNED FREQUENCY RANGE:

Table 7.1.2 Spurious emission field strength test results

TEST DISTANCE:

TEST SITE:
EUT HEIGHT:

INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:
VIDEO BANDWIDTH:

896 — 901 MHz

3m

Semi anechoic chamber / OATS

0.8 m

0.009 —10000 MHz

Peak

> Resolution bandwidth

TEST ANTENNA TYPE: Double ridged guide

MODULATION: FM

MODULATING SIGNAL: 1.0 kHz test tone

TRANSMITTER OUTPUT POWER SETTINGS: Minimum
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,

MHz dB(uv/m) dB(uv/m) dB* kHz polarization height, m degrees
Carrier frequency 897.0125 MHz

1794.0250 79.8 84.4 -4.6 1000 Vertical 1.1 75
1794.0250 71.7 84.4 -12.7 1000 Horizontal 1.0 51
2691.0375 60.6 84.4 -23.8 1000 Vertical 1.0 81
2691.0375 56.5 84.4 -27.9 1000 Horizontal 2.2 21
3588.0500 -48.4 84.4 -132.8 1000 Horizontal 1.9 93
3588.0500 -49.0 84.4 -133.4 1000 Vertical 1.1 22
4485.0625 -51.3 84.4 -135.7 1000 Vertical 1.1 26
4485.0625 -53.8 84.4 -138.2 1000 Horizontal 1.8 178
5382.0750 -49.2 84.4 -133.6 1000 Vertical 1.5 163
5382.0750 -51.9 84.4 -136.3 1000 Horizontal 1.7 157
6279.0875 -57.6 84.4 -142.0 1000 Vertical 1.1 0
6279.0875 -59.3 84.4 -143.7 1000 Horizontal 1.2 8
7176.1000 -55.6 84.4 -140.0 1000 Vertical 1.1 168
7176.1000 -58.2 84.4 -142.6 1000 Horizontal 1.3 12
8073.1125 -55.8 84.4 -140.2 1000 Vertical 1.0 87
8073.1125 -55.0 84.4 -139.4 1000 Horizontal 1.3 16
8970.1250 -57.9 84.4 -142.3 1000 Vertical 1.2 73
8970.1250 -53.7 84.4 -138.1 1000 Horizontal 1.5 106

*- Margin = Field strength of spurious — calculated field strength limit.

**~ EUT front panel refers to 0 degrees position of turntable.

Project: 16251

Page 11 of 65



I

HENM N LARORATORIES

Report ID: MOTRAD_FCC.16251_3.doc
Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for low power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC

Remarks:

Table 7.1.3 Substitution ERP of spurious test results

ASSIGNED FREQUENCY RANGE:
TRANSMITTER CARRIER ERP:

TEST SITE:

TEST DISTANCE:
SUBSTITUTION ANTENNA HEIGHT:
DETECTOR USED:

VIDEO BANDWIDTH:
SUBSTITUTION ANTENNA TYPE:

896 — 901 MHz

36.02 dBm
OATS

3m

0.8 m
Peak

> Resolution bandwidth
Double ridged guide

Field RF generator . Attenuation L .

Frequency, RBW, Antenna Ant gain,| Cable ERP, . Limit, | Margin, .

Wz jg(e:\%‘r:; khiz [polarization| ~ °4tPut dBd  [10ss. dB| aBm be"’"(‘;g?”'er' dom | s+ | Verdict
Carrier frequency 897.0125 MHz
1794.0250 79.8 1000 Vertical -27.9 6.7 0.9 -22.1 58.1 -13 -9.1 Pass
2691.0375 60.6 1000 Vertical -48.0 71 1.1 -42.0 78.0 -13 -29.0 Pass
3588.0500 -48.4 1000 | Horizontal -52.5 6.3 1.2 -47.4 83.4 -13 -34.4 Pass
3588.0500 -49.0 1000 Vertical -51.8 6.3 1.2 -46.7 82.7 -13 -33.7 Pass
4485.0625 -51.3 1000 Vertical -47.9 9.0 1.4 -40.3 76.3 -13 -27.3 Pass
5382.0750 -49.2 1000 Vertical -48.8 7.8 1.5 -42.5 78.5 -13 -29.5 Pass
6279.0875 -57.6 1000 Vertical -59.0 8.3 1.7 -52.4 88.4 -13 -39.4 Pass
7176.1000 -55.6 1000 Vertical -54.9 8.6 1.8 -48.1 84.1 -13 -35.1 Pass
8073.1125 -55.0 1000 | Horizontal -52.4 8.9 1.9 -45.4 814 -13 -32.4 Pass
8970.1250 -53.7 1000 | Horizontal -50.9 8.5 2.0 -44.4 80.4 -13 -31.4 Pass

*- Margin = ERP — specification limit.
Reference numbers of test equipment used

HL 0025 HL 0410 HL 0446 HL 0465 HL 0521 HL 0589 HL 0593 HL 0594

HL 0604 HL 0661 HL 0813 HL 1004 HL 1365 HL 1424 HL 1430 HL 1552

HL 1941 HL 1942 HL 1947 HL 1984 HL 2009 HL 2258 HL 2259 HL 2387

HL 2399 HL 2400 HL 2432 HL 2499

Full description is given in Appendix A.

Project: 16251
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Test specification:

Section 90.210, Radiated spurious emissions for low power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.1.1 Radiated emission measurements in 9 - 150 kHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

[GF) B3 14:22 APR 1B, 205

LOG  REF 82.8 dEul/m

897.0125 MHz
Vertical and Horizontal
3m

ACTY DET: PEAK

MEARS DET: FEAK QF AYG
MER 1B.4 kHz
EA. 35 dEplsém

1B
dB~

1ATH
@ dE

&NM*U

VA 3B
S50 FC
RCORR

START 3.8 kHr
FL rI1F EW Z@B Hz

3T0F 138.8 kHz

AVG EW 3EB Hz WP 18,3 sec

Plot 7.1.2 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

[&2]99:11:B1 APR 1B, 2@ES

LOG  REF 82.8 dEulsm

Semi anechoic chamber
897.0125 MHz

Vertical and Horizontal
3m

ACTY DET: PEAK

MEAS DET: FERK OF AVG
MR 1BA kHz
35,08 dEuVsm

1@
dBs

1ATH
@ dE

”&bmak
-

VA 3B ﬂmw“““

3CFC
RCORR

[t b steo]

START 158 kHz
RL ®IF EW 3.8 kHz

Project: 16251

AVG EW 38 kHz

STOP 38.0d MHz
SHP 249 sec
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Test specification:

Section 90.210, Radiated spurious emissions for low power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.1.3 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY: 897.0125 MHz

ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE:

(@) B3:54:34 APR 1D, 2085

LOG  REF 7@.8 dBulsm

3m

ACTY DET: PEAK
MEARS DET: FEAK QF AYG
HER 143.8 MHHz
5. B4 dEplsim

PREANMF 0N

1B
dB~

1ATH
@ dE

VA 5B et

h 'MJWLL«»'"""“ Aat=4TT]
SE g Lo

START 3@ B MHz
FL rIF BH 128 kHz

AVG EW 3B kHz

STOF 1.ARBA COHr
WP 3BT meec

Plot 7.1.4 Radiated emission measurements in 1000 — 2900 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

[G2]99:12:15 APR 1B, 2@HES

LOG  REF 9@.8@ dEulsm

Semi anechoic chamber
897.0125 MHz

Vertical and Horizontal
3m

ACTY DET: PEAK
MEAS DET: FERK OF AVG
HER 1,787 [Hz
75,78 dEpVsm

1@
dBs

ATH
18 dB

0L ettt

QU Y ettty

dEpls
VA 5B

3CFC
RCORR

START 1. @BE GHz
RL ®IF EW 1.B MHz

Project: 16251

AVG EW 3 MHz

STOP 2,921 OHz
SHP 33.4 meec
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Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for low power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.1.5 Radiated emission measurements in 2900 — 6500 MHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

897.0125 MHz

Vertical and Horizontal
3m
(%3] Ba:20:19 APR 1B, 2AES
ACTU DET: PEAK
MEAS DET: PERE Q@F AYG
MKR 5,582 GHz
57,08 dEulim
LOG REF 78.8 cBuk/m PRERMP 0N
1B
dBs
#ATH
@ dE | MWW—A—H—
(RPN SO SEWRE ey
VA 5B
3L FC
RLORR
START 2_9@@ GHr 3TOP B.5RA OHz
RL  ®IF BW 1.8 MHz AUD BH 3 MHz SHWP 72,8 msec

Plot 7.1.6 Radiated emission measurements in 6500 — 9000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 16251

Semi anechoic chamber
897.0125 MHz

Vertical and Horizontal
3m
*ATTEN OdEB
EL QD.DdB,_, v 10dE/
ag‘l +I1F0I+EJ0+2 3
F; +. g
DIZPLALY LIIH
5 54.4 dE |, ¥
| s il B M»-MWJ‘
w
START &.500GH= STOR 9.000GH=
*REW 1.0MH= VEW 3 .0MH= SWP E0. Oms
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Report ID: MOTRAD_FCC.16251_3.doc

Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for low power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date:

3/15/2005

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1012 hPa

Relative Humidity: 40 %

Power Supply: 13.6 VDC

Remarks:

TEST SITE:

Plot 7.1.7 Radiated emission measurements at the 2" harmonic

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

TEST SITE:

(@]

LOG  REF 3.8 dEuls/m

OATS
897.0125 MHz
Vertical

3m

ACTY DET: PEAK
MEARS DET: FEAK QF AYG
HER 1.794BBA GHz
79.79 dEulim

1B
dB~

ATH
18 dB

VA 3B
S50 FC
RCORR

CEMTER 1 7HYBET GHz
FL rIF BH 1B MH:z

SFAN 5. BBA NMHz
RUG BH 3 HHz 3WP £A.B meac

Plot 7.1.8 Radiated emission measurements at the 2" harmonic

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

Project: 16251

(@]

LOG  REF 82.8 dEulsm

OATS
897.0125 MHz
Horizontal

3m

ACTY DET: PEAK
MEAS DET: FEAK OF AVG
HER 1.733361 GH:z
71,78 dEpVsm

1@
dBs

1ATH
@ dE

VA 3B

3CFC
RCORR

CENTER 1 794BEY GH:
RL ®IF EW 1.B MHz

SFAM 5. BBEA MHz
AVG EW 3 MHz SHP 28,8 msec
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HENM N LARORATORIES

Report ID: MOTRAD_FCC.16251_3.doc
Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for low power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.1.9 Radiated emission measurements at the 3" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: 897.0125 MHz

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

(@]

LOG  REF 7@.8 dBulsm

ACTY DET: PEAK
MEARS DET: FEAK QF AYG
MER E.G31EEY GHr
EA. 59 dEplsim

PREANMF 0N

1B
dB~

1ATH
@ dE

VA 3B
S50 FC
RCORR

CENTER £ BES1B36 GHr
FL rIF BH 1B MH:z

AVG EW 3 MHz

SFAM 5. BAA MHz
3WP £A.B meac

Plot 7.1.10 Radiated emission measurements at the 3" harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(@]

LOG REF 7A.8 dBulsm

OATS
897.0125 MHz
Horizontal

3m

ACTY DET: PEAK
MEAS DET: FERK OF AUG
HER B, 631836 GHz
38,51 dBuVsm

PRERMF 0N

1@
dBs

1ATH
@ dE

VA 3B

3CFC
RCORR

CEMTER 2 ES1HB36 GHz
RL ®IF EW 1.B MHz

Project: 16251

AVG EW 3 MHz
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[ Report ID: MOTRAD_FCC.16251_3.doc
;w Date of Issue: April 2005
¥

HEEMON LRACRATORIES
Test specification: Section 90.210, Radiated spurious emissions for low power
Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12
Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.1.11 Radiated emission measurements at the 4™ harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
ME: Z_582108CGHz - 49 _0dBn
F: 2.E8B08CH= 2P:1.00MHz/ RL:- 40 dBm 10d4BF 1-
R I A A I
BETI: 1MHz VE: 31“]1{2‘@ SWP: lOmS/@ ATT: 0dE
Plot 7.1.12 Radiated emission measurements at the 4" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m

ME: 3.588148CGH=z - 42.4dEBwm
F: 2_.E220&6CH=z SP:1.00MH=, RL:- 40 dBEBm 10dE/ 1-
:
1
4=
ARN
!
1 TRy B! vy .

i
|
-t -t - - 4 - - - 4 = 4 = =+ - o
|
|
|
|
1

REW: 1MHz VEW: SMHz@ SWP: 1l0m3s@ ATT: 04E
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HENM N LARORATORIES

Report ID: MOTRAD_FCC.16251_3.doc

Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for low power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Verdict:

Date:

3/15/2005

PASS

Temperature: 23 °C

Air Pressure: 1012 hPa

Relative Humidity: 40 %

Power Supply: 13.6 VDC

Remarks:

TEST SITE:

Plot 7.1.13 Radiated emission measurements at the 5™ harmonic

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

TEST SITE:

OATS
897.0125 MHz
Vertical

3m

ME: 4.4E85100GHz - 51.3dEm

F: 4_45500GH= SP:1.00MHz/ RL:- 40 dEm 104E/ 1-
T

f
I
___________.l______
I
|
I
|
I
I

FEW: 1MH=z VEW:

Plot 7.1.14 Radiated emission measurements at the 5" harmonic

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

Project: 16251

3MHz@ SWP: l0m3/@ ATT: 04B

OATS
897.0125 MHz
Horizontal

3m

ME: 4.48E50Z0GHz - 53.8dEm

F: 4_48500CGH= SP:1.00MHz/ RL:- 40 dBm 104Bf 1-

A

i
|
i S e e e e
|
|
|
|
1

EEW: 1MH=z VEW:

SMHz@ SWP: 1l0m3s@ ATT: 04E
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HENM N LARORATORIES

Report ID: MOTRAD_FCC.16251_3.doc
Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for low power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.1.15 Radiated emission measurements at the 6" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
ME: E5_38zZ060CGHEZ - 49 _ZdBn
F: E.28Z00CH= 2P:1.00MHz/ RL:- 40 dBm 10d4BF 1-

- o Sl

REW: 1MHz VEW: SMHz@ SWP: 1l0m3s@ ATT: 04E

Plot 7.1.16 Radiated emission measurements at the 6" harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 16251

OATS
897.0125 MHz
Horizontal

3m

ME: 5.3B2100GHz - 51.9dEm

F: L_328Z00GH= SP:1.00MHz/ RL:- 40 dBm 104Bf 1-

Zii

Lo

t
|
-t -t - - 4 - - - 4 = 4 = =+ - o
|
|
|
|
1

REW: 1MHz VEW: SMHz@ SWP: 1l0m3s@ ATT: 04E
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[ Report ID: MOTRAD_FCC.16251_3.doc
;w Date of Issue: April 2005
¥

HEEMON LRACRATORIES
Test specification: Section 90.210, Radiated spurious emissions for low power
Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12
Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.1.17 Radiated emission measurements at the 7" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
ME: &_E79140CGHz - E57_6dBn
F: €.Z7%00CH= 2P:1.00MHz/ RL:- 40 dBm 10d4BF 1+
e
w0 N TP P L -
R I A A I
BETI: 1MHz VE: 31“]1{2‘@ SWP: lOmS/@ ATT: 0dE
Plot 7.1.18 Radiated emission measurements at the 7" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m

ME: £.2Z75080CH=z - £5.3dEm
F: &.27300GHz SP:1.00MHz/ BL:- 40 dBw 10dBS L4
PR IO I n At

T
|
|
T
|
I
ae
'
|
T
|
|
|
T
'
|
T
'
|
T
|
1

REW: 1MHz VEW: SMHz@ SWP: 1l0m3s@ ATT: 04E

Project: 16251 Page 21 of 65



I
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Report ID: MOTRAD_FCC.16251_3.doc
Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for low power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.1.19 Radiated emission measurements at the 8" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
ME: 7.176140CGHz - E55_6dBm
F: 7.17610CH= 2P:1.00MHz/ RL:- 40 dBm 10dBF Z-
o

i
|
-t -t - - 4 - - - 4 = 4 = =+ - o
|
|
|
|
1

REW: 1MHz VEW: SMHz@ SWP: 1l0m3s@ ATT: 04E

Plot 7.1.20 Radiated emission measurements at the 8" harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 16251

OATS
897.0125 MHz
Horizontal

3m

ME: 7.1764Z0GHz - 58.2dEm

F: 7.17£10GH= SP:1.00MHz/ RL:- 40 dBm 104BS 2-
T

|
|
15,
|
|
-t -t - - 4 - - - 4 = 4 = =+ - o
|
|
|
|
1

REW: 1MHz VEW: SMHz@ SWP: 1l0m3s@ ATT: 04E
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Report ID: MOTRAD_FCC.16251_3.doc

Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for low power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.1.21 Radiated emission measurements at the 9" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
ME: 2.072240CGHz - E55_S8dBn
F: 2.07210CH= 2P:1.00MHz/ RL:- 40 dBm 10dBF Z-
o,

i
|
-t -t - - 4 - - - 4 = 4 = =+ - o
|
|
|
|
1

REW: 1MHz VEW: SMHz@ SWP: 1l0m3s@ ATT: 04E

Plot 7.1.22 Radiated emission measurements at the 9" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
MK: 5.073120GHz - 55.0dEm
F: £.07310CHz SP:l.00MHz/ RL:- 40 dBw l0dB/ 2-
Pand e

Project: 16251

i
|
-t -t - - 4 - - - 4 = 4 = =+ - o
|
|
|
|
1

REW: 1MHz VEW: SMHz@ SWP: 1l0m3s@ ATT: 04E
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HEEMON LRACRATORIES
Test specification: Section 90.210, Radiated spurious emissions for low power
Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12
Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.1.23 Radiated emission measurements at the 10" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
ME: 2.370140CGHz - £57._9dBn
F: 2.%7010CH= 2P:1.00MHz/ RL:- 40 dBm 10dBF Z-
e,
R I A A I
BETI: 1MHz VE: 31“]1{2‘@ SWP: lOmS/@ ATT: 0dE
Plot 7.1.24 Radiated emission measurements at the 10" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m

ME: 2.570l60CH=z - £2.7dEw
F: 2.97010GHz §P:1.00MHz/ BL:- 40 dBm 104B/ 2-
T
1
|
t
/T:\‘\.

i
|
-t -t - - 4 - - - 4 = 4 = =+ - o
|
|
|
|
1

REW: 1MHz VEW: SMHz@ SWP: 1l0m3s@ ATT: 04E
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Test specification: Section 90.210, Radiated spurious emissions for high power

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -

Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:

7.2 Radiated spurious emission measurements for high power

7.2.1  General
This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in

Table 7.2.1.
Table 7.2.1 Radiated spurious emission test limits
Frequency, Attenuation below carrier, | ERP of spurious, | Equivalent field strength limit @ 3m,
MHz dBc dBm dB (uV/m)***
0.009 — 10th harmonic* 43+10logP** -13 84.4

* - Excluding the in band emission within £ 250 % of the authorized bandwidth from the carrier

** - P is transmitter output power in Watts

*** - Equivalent field strength limit was calculated from maximum allowed ERP of spurious as follows:
E=sqrt(30xPx1.64)/r, where P is ERP in Watts, 1.64 is numeric gain of ideal dipole and r is antenna to EUT
distance in meters

7.2.2  Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band

7.2.2.1 The EUT was set up as shown in Figure 7.2.1, energized and the performance check was conducted.

7.2.2.2 The specified frequency range was investigated with antenna connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical axis.

7.2.2.3 The worst test results (the lowest margins) were recorded in Table 7.2.2 and shown in the associated plots.

7.2.3  Test procedure for spurious emission field strength measurements above 30 MHz
7.2.3.1 The EUT was set up as shown in Figure 7.2.2, energized and the performance check was conducted.

7.2.3.2 The specified frequency range was investigated with antenna connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna height was swept from 1 to 4 m in both, vertical
and horizontal, polarizations.

7.2.3.3 The worst test results (the lowest margins) were recorded in Table 7.2.2 and shown in the associated plots.

7.2.4  Test procedure for substitution ERP measurements of spurious
7.2.4.1 The test equipment was set up as shown in Figure 7.2.3 and energized.

7.2.4.2 RF signal generator was set to the frequency of investigated spurious emission and the RF output level was
preliminary adjusted to produce the same field strength as it was measured from the EUT.

7.2.4.3 The test antenna height was swept from 1 to 4 m to find maximum emission from substitution antenna and RF
signal generator output was fine adjusted to produce the same field strength as it was measured from the EUT.

7.2.4.4 The above procedure was performed in both, horizontal and vertical, polarizations of the test and substitution
antennas.

7.2.45 The ERP of spurious emissions was calculated as a sum of signal generator output power in dBm and antenna
gain in dBd reduced by cable loss in dB.

7.2.4.6 The above procedure was repeated at the rest of investigated frequencies.
7.2.4.7 The worst test results (the lowest margins) were recorded in Table 7.2.3 and shown in the associated plots.
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Report ID: MOTRAD_FCC.16251_3.doc

Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for high power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date:

3/15/2005

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1012 hPa

Relative Humidity: 40 %

Power Supply: 13.6 VDC

Remarks:

Figure 7.2.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band

H Height |

Wooden
table

Flush
mounted

turn table

Test distance

Ground plane

1.0m

Loop antenna

Auxilliary
equipment

Power
supply

Spectrum
analyzer/
EMI receiver

Photograph 7.2.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band
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Report ID: MOTRAD_FCC.16251_3.doc

Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for high power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date:

3/15/2005

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1012 hPa

Relative Humidity: 40 %

Power Supply: 13.6 VDC

Remarks:

Figure 7.2.2 Setup for spurious emission field strength measurements above 30 MHz

| 15m
r'Lw
A
W Test
| antenna
Lr Mz .‘|
I\ I"
an L .
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23 \
\
| Test distance | *n
| J '
£
S
<
Wooden
Test
table antenna \
— 3
Flush £
mounted 3
turn table Ground plane
3
Auxilliary Power iﬁ:fyt;irr? —
equipment supply EMI receiver

Photograph 7.2.2 Setup for spurious emission field strength measurements above 30 MHz
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Test specification:

Report ID: MOTRAD_FCC.16251_3.doc

Date of Issue: April 2005

Section 90.210, Radiated spurious emissions for high power
Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12
Test mode: Compliance —
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:

Ferrites

o b=

Flush 038! S

KX D

mounted (9 £
turn table XX

Figure 7.2.3 Setup for substitution ERP measurements of spurious
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Photograph 7.2.3 Setup for substitution ERP measurements of spurious
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w Date of Issue: April 2005

HEEMON LRACRATORIES

Test specification: Section 90.210, Radiated spurious emissions for high power

Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -

Date: 3/15/2005 Verdict: PASS

Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC

Remarks:

Table 7.2.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE: 896 — 901 MHz

TEST DISTANCE: 3m

TEST SITE: Semi anechoic chamber / OATS

EUT HEIGHT: 0.8 m

INVESTIGATED FREQUENCY RANGE: 0.009 —10000 MHz

DETECTOR USED: Peak

VIDEO BANDWIDTH: > Resolution bandwidth

TEST ANTENNA TYPE: Double ridged guide

MODULATION: FM

MODULATING SIGNAL: 1.0 kHz test tone

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uv/m) dB(uv/m) dB* kHz polarization height, m degrees
Carrier frequency 897.0125 MHz

1794.04 72.00 84.40 -12.40 1000 Vertical 1.1 270
1794.04 71.00 84.40 -13.40 1000 Horizontal 1.2 190
2691.00 65.50 84.40 -18.90 1000 Vertical 1.0 180
2691.00 68.00 84.40 -16.40 1000 Horizontal 1.5 180
3587.99 69.83 84.40 -14.57 1000 Vertical 1.3 180
3588.00 71.00 84.40 -13.40 1000 Horizontal 1.3 160
4485.04 60.67 84.40 -23.73 1000 Vertical 14 134
4485.03 60.50 84.40 -23.90 1000 Horizontal 1.0 195
5382.03 7217 84.40 -12.23 1000 Vertical 1.1 176
5382.04 67.33 84.40 -17.07 1000 Horizontal 1.0 145
6279.09 58.67 84.40 -25.73 1000 Vertical 1.0 70
6729.04 59.17 84.40 -25.23 1000 Horizontal 1.1. 199
7176.08 61.67 84.40 -22.73 1000 Vertical 1.0 189
7176.06 62.33 84.40 -22.07 1000 Horizontal 1.2 233
8073.12 67.17 84.40 -17.23 1000 Vertical 1.3 180
8073.12 64.50 84.40 -19.90 1000 Horizontal 14 167
8970.11 65.33 84.40 -19.07 1000 Horizontal 1.0 187
8970.06 62.00 84.40 -22.40 1000 Horizontal 1.0 234

*- Margin = Field strength of spurious — calculated field strength limit.
**~ EUT front panel refers to 0 degrees position of turntable.
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Report ID: MOTRAD_FCC.16251_3.doc

Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for high power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:

Table 7.2.3 Substitution ERP of spurious test results

ASSIGNED FREQUENCY RANGE:
TRANSMITTER CARRIER ERP:

TEST SITE:
TEST DISTANCE:

SUBSTITUTION ANTENNA HEIGHT:

DETECTOR USED:
VIDEO BANDWIDTH:

SUBSTITUTION ANTENNA TYPE:

896 — 901 MHz

44.77 dBm
OATS

3m

0.8 m
Peak

> Resolution bandwidth
Double ridged guide

Field RF generator . Attenuation I .
Frequency, RBW, Antenna Ant gain,] Cable ERP, . Limit, | Margin, .
MHz jg(e:\%‘r:; khiz [polarization| ~ °4tPut dBd  |loss, dB| dBm be"’"(‘;g?”'er' dBm | dgx | Verdict
Carrier frequency 897.0125 MHz
1794.04 72.00 1000 Vertical -31.00 6.30 3.40 -28.10 72.87 -13.00 | -15.10 Pass
1794.04 71.00 1000 | Horizontal -32.00 6.30 3.40 -29.10 73.87 -13.00 | -16.10 Pass
2691.00 65.50 1000 Vertical -36.50 7.30 4.25 -33.45 78.22 -13.00 | -20.45 Pass
2691.00 68.00 1000 | Horizontal -34.80 7.30 4.25 -31.75 76.52 -13.00 | -18.75 Pass
3587.99 69.83 1000 Vertical -32.17 6.50 4.90 -30.57 75.34 -13.00 | -17.57 Pass
3588.00 71.00 1000 | Horizontal -31.00 8.00 4.90 -27.90 72.67 -13.00 | -14.90 Pass
5382.03 7217 1000 Vertical -30.43 8.00 6.14 -28.57 73.34 -13.00 | -15.57 Pass
5382.04 67.33 1000 | Horizontal -34.17 8.00 6.14 -32.31 77.08 -13.00 | -19.31 Pass
8073.12 67.17 1000 Vertical -34.61 8.90 7.40 -33.11 77.88 -13.00 | -20.11 Pass
*- Margin = ERP — specification limit.
Reference numbers of test equipment used
HL 0410 HL 0446 HL 0465 HL 0521 HL 0589 HL 0593 HL 0594 HL 0604
HL 0661 HL 0784 HL 0813 HL 1004 HL 1424 HL 1430 HL 1552 HL 1942
HL 1947 HL 1984 HL 2009 HL 2259 HL 2387 HL 2432 HL 2499

Full description is given in Appendix A.
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Report ID: MOTRAD_FCC.16251_3.doc

Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for high power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date:

3/15/2005

Verdict

PASS

Temperature: 23 °C

Air Pressure: 1012 hPa

Relative Humidity:

40 %

Power Supply: 13.6 VDC

Remarks:

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

TEST SITE:

(B]17:30:87 2B FLE 2AES
HRRKER

9.8 kH:
EB. 11 dEulsn

LOG  AEF 9B.8 dBulsn

Semi anechoic chamber

897.0125 MHz

Vertical and Horizontal

3m

RLTU DET: PERAK

MERS DET: FERK OF AVG
HER 3.8 kHz
GB.11 dBplsm

dBs

HATH
a di

o
gu .y i

dEpls
A SE

30 FC
RLORR:

STRART 9.8 kHr
RL  ®IF BMW 1.8 kHr

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 16251

[B@]17:34:2@ 2B FLE 2085

PAVG BW 3 kHz

STOF 15@.8 kHz
SHP 423 msec

HERSURE
RT HEER

ROD 10
L1517

HRAKER
¥ CF

HRAKER
&
HEXT
PEAK

HEXT PK
RIGH

HEXT P¥
LEF1

Hore
{of ¢

Semi anechoic chamber

897.0125 MHz

Vertical and Horizontal

3m

NERSURE
5TRRT RLTY DET: PERK T
198 LHz MEAS DET: FEAK OF AYG ROO T0
NKR 168 bz | L
57,81 dEplsm
LDB  REF 90.8 dBybsn PRAER
T
dBs
. HRAKER
@ oE “
o HEXT
By [P PERK
s R NEXT P
VA 58
5C FC RIGH]
RUDRR quﬁ“ﬂmu“w%mﬁm
el L] wea e
. LEFT
START 158 VHz ST0F 38,88 Mz More
RL WIF BW 1B ki WAUG BH 38 kiz SWP B35 msec  f of 7

Plot 7.2.1 Radiated emission measurements in 9 - 150 kHz range

Plot 7.2.2 Radiated emission measurements in 0.15 - 30 MHz range
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Report ID: MOTRAD_FCC.16251_3.doc

Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for high power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.2.3 Radiated emission measurements in 30 - 1000 MHz range
TEST SITE: Semi anechoic chamber

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

897.0125 MHz

Vertical and Horizontal
3m
(@] 17:48:46 20 FEE 2005 T
AT HER
HARKER ALTY DET: PEAK ¥
B96.9 fiHz MERS DET: PEAK LF AYG "D0 10
.88 dBulin MER BI6.0 NHz L151
71,88 dBylim
LOG  REF 98,8 cBubsn Ui L
T b CF
dE{N HARKER
o HREF LWL
oL HRAKER
ay.y +CF STER
dEpls
SA VB MARKLR 4
SCFC SFAK
RALORR - o 5
PPN PP PR PV N PP YW TIERWRY - [ HARKE R
HHINTHUN
STRRT 38 @ MH: S10F 1.B@BA GHz Nore
RL  WIF BW 108 kHr  #RUG BW 3B kHz SHP 788 msec 1 of P

Plot 7.2.4 Radiated emission measurements in 1000 — 6500 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 16251

Semi anechoic chamber

897.0125 MHz

Vertical and Horizontal
3m
[%7) 16:48:89 28 FEB 2085 NERSURE
HRRKER ACTY DET: PERK AT TR
1,788 GHr NERS OET: PERE OF AUG A0D 10
B5.58 dBuli/n MKR 1,785 GHr 18t
B5.66 dEulsn
LDB  REF 30.8 dByUsn e
i@
dBs
LI Hm_gns
@ dE |y gttt
e
oL ««j-* et VIEW R
gy P
dEpls
VA SE BLANE A
5L FC
ALORR
Trace
BOEC
START 1_B@R GHz STOF B.58@ CHr More
RL  #IF BW 1.8 NHz  WAUC BN 3 MH: SWP 118 nsec 1 af 3
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Report ID: MOTRAD_FCC.16251_3.doc
Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for high power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance .
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.2.5 Radiated emission measurements in 6500 — 8000 MHz range
TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
*ATTEN 0dB MER 56.17dE v
RL 390.0dB,.. V 10dB/ 7.178GH=z
TE4Z+IT84+40+24
ERFASTY B AN
RE
7.17 Gz
DIEe.1f  dB.
W
START 6.500GH= STOP 8.000GH=z
RBW 1.0MHz VEBW 3.0MH= SWE 50.0ms

Plot 7.2.6 Radiated emission measurements in 8000 — 10000 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
*ATTEN 0dB MER 61.83dB pn v
RL 90.0:13,_,. v 10dB/ 8.073GH=
TE4Z+1F8a+4T0+24

Project: 16251

MER
o .07 GHz 4

START 8.000GH=z STOP 10.000GH=z
RBW 1.0MHz VEW 3.0MHZ SWEP 50.0ms
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Report ID: MOTRAD_FCC.16251_3.doc
Date of Issue: April 2005

Test specification: Section 90.210, Radiated spurious emissions for high power
Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12
Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.2.7 Radiated emission measurements at the 2" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
*ATTEN 0dB MER T2.00dB v
RL 390.0dB,.. V 10dB/ 1.794043GH=z
Te42+1%82
P IS |
R Sy B S
D
R
CENTER 1.794000GH= SPAN 2.000MH=
*REBW 1.0MHz VEBW 3.0MH= SWE 50.0ms

Plot 7.2.8 Radiated emission measurements at the 2" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
*ATTEN 0dB MKR  71.00d8,_. V
RL 90.0dB,. V 1048/ 1.794043GHz
Te42+1%E43
LS etrey | ok I
D710 db,_. v
R
CENTER 1.794000GHz SPAN  2.000MHz
*REW  1.0MHz VEW  3.0MHz SWE  50.0ms
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Page 34 of 65



I

HENM N LARORATORIES

Report ID: MOTRAD_FCC.16251_3.doc
Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for high power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.2.9 Radiated emission measurements at the 3" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
*ATTEN 0dB MER 68 .OOdB'_, v
RL 90.0dB, . v 10dB/ 2.691030GH=
FEPESN L ET NI DERL!
He+2387+2259
DISPLAY LIN 'W_—F—"—”——“—h-—_._,__‘__
o 86.4| a8V [
W
CENTER 2.691030GH= SPAN 2.000MH=
*REBW 1.0MHz VEBW 3.0MH= SWE 50.0ms

Plot 7.2.10 Radiated emission measurements at the 3" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
*ATTEN 0dB MEKR  65.50d3,. ¥
RL 90.0dB,, V 10dB/ 2.691000GHz
EEPESE EEET S NERL!
do+2387+2254
Iz“ég loog | smp—T"T 11|
DIEest dp_ v ——
W
CENTER 2.691030GHz SPAN  2.000MHz
*REW  1.0MHz VEW  3.0MHz SWF  50.0ms
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Report ID: MOTRAD_FCC.16251_3.doc

Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for high power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.2.11 Radiated emission measurements at the 4" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE:
*ATTEN 0dB AT
RL 90.0dB, . v 10dB/
C!
DIea.s E_ v
W
CENTER 3.588013GH= SPAN 2.000MH=
*REBW 1.0MHz VEBW 3.0MH= SWE 50.0ms

Plot 7.2.12 Radiated emission measurements at the 4™ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
*ATTEN 0B MKR  71.00dB_
RL 90.0dB,. V 1048/ 3.588010GHz
EEVESR I T M DEYE
Ja-238]+2259
E R e
D10 BV
W
CENTER  3.588013GHz SPAN  2.000MHz
*REW  1.0MHz VEW  3.0MHz SWE  50.0ms
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Report ID: MOTRAD_FCC.16251_3.doc
Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for high power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance

Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.2.13 Radiated emission measurements at the 5™ harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
*ATTEN 0dB MER &0. 6’.-:13'_, v
RL 90.0dB, . v 10dB/ 4,485043GH=z
FEPESN L ET NI DERL!
He+2387+2259
MER
o 4.485043 GHE
W
CENTER 4.485057GH=z SPAN 2.000MH=
*REBW 1.0MHz VEBW 3.0MH= SWE 50.0ms

Plot 7.2.14 Radiated emission measurements at the 5™ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
*ATTEN 0dB MER 60.50dB pn v
RL 90.0:13,_,. v 10dB/ 4,485030GH=
FCPESRELETNINESL!
99+2387+2259
MER
o 4_48%030 GHE @
W
CENTER 4.,485057GHz SPAN 2.000MH=Z
*REBW 1.0MH=z VEW 3.0MH=z SWP 50.0m=
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Report ID: MOTRAD_FCC.16251_3.doc

Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for high power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.2.15 Radiated emission measurements at the 6" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
*ATTEN 0dB MER T2 .'_7213'_, v
RL 90.0dB, . v 10dB/ 5.382033GH=z
FEPESN L ET NI DERL!
He+2387+2259
MER | i
D —2: -ON dB - ;J’
W
CENTER 5.382037GH=z SPAN 2.000MH=
*REBW 1.0MHz VEBW 3.0MH= SWE 50.0ms

Plot 7.2.16 Radiated emission measurements at the 6™ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
*ATTEN 0dB MER 67.33dB v
RL 20.0dB, ., v 10dB/ 5.382037GH=
CEPESRI-LETMIERL:
99+2387+2259
LT
D L S I —
W
CENTER 5.382037GH=z SPAN 2.000MH=z
*REBW 1.0MHz VEBW 3.0MH= SWE 50.0ms

Project: 16251
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Report ID: MOTRAD_FCC.16251_3.doc

Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for high power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance

Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.2.17 Radiated emission measurements at the 7" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
*ATTEN 0dB MER 58. 67:13'_, v
RL 90.0dB, . v 10dB/ 6.279090GH=
FEPESN L ET NI DERL!
He+2387+2259
MER
6.279030 GHE
D58 &} TSN S — S
e | [t
W
CENTER 6.2T79093GH=z SPAN 2.000MH=
*REBW 1.0MHz VEBW 3.0MH= SWE 50.0ms

Plot 7.2.18 Radiated emission measurements at the 7" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
*ATTEN 0dB MKR  59.17dB_ V
RL 90.0dB,. V 10dB/ 6.273043GHz
EEPESE L BT NEE:
do+2387+2259
HMER
6.279043 GHE
D=5, 1% S
Ltasmmssesett [, )
W
CENTER 6.279093GHz SPAN  2.000MHz
*RBW  1.0MHz VEW  3.0MHz SWE  50.0ms
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Report ID: MOTRAD_FCC.16251_3.doc
Date of Issue: April 2005

Test specification:

Section 90.210, Radiated

spurious emissions for high power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode:

Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.2.19 Radiated emission measurements at the 8" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
*ATTEN 0dB MER 1 v
RL 90.0dB, . v 10dB/ 7.176083GH=
EEPERE:E C!
H3+23
MER
7.176083 GHE ]
R i i e Y
W
CENTER 7.176100GH= SPAN 2.000MH=
*REBW 1.0MHz VEBW 3.0MH= SWE 50.0ms

Plot 7.2.20 Radiated emission measurements at the 8" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
*ATTEN 0dB MER 62.33dB v
RL 20.0dB,., WV 10dB/ T7.176063GH=
CEESR L ET M NEP]
99+2387+2259
HRE
7.17§0€3 cHE
AN = i ]
W
CENIER 7.176100GHz SPRN 2.000MH=z
*RBW 1.0MHz VEW 3.0MHZ SWEP 50.0ms
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Report ID: MOTRAD_FCC.16251_3.doc
Date of Issue: April 2005

Test specification:

Section 90.210, Radiated spurious emissions for high power

Test procedure:

47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12

Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.2.21 Radiated emission measurements at the 9" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
*ATTEN 0dB MER a7 .'_’.-:i3'_, v
RL 90.0dB, . v 10dB/ 8.073120GH=
TE4Z+IT84+40+24
ERFASTY B AN
HER R
2, 0T R bas GHE I
DFET L] dB. o
W
CENTER 8.073133GH= SPAN 2.000MH=
*REBW 1.0MHz VEBW 3.0MH= SWE 50.0ms

Plot 7.2.22 Radiated emission measurements at the 9" harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

Project: 16251

OATS
897.0125 MHz
Horizontal
3m
ATTEN 10dB MER 64 .50:13'_, v
RL 90.0:13,_,. v 10dB/ 8.073110GH=
TE4Z+1F8a+4T0+24
ERrIC TN ok |
NG S U S
D [ ——
W
CENTER 8.073120GH=z SPAN 2.000MH=z
*REBW 1.0MHz VEBW 3.0MH= SWE 50.0ms
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[ Report ID: MOTRAD_FCC.16251_3.doc
;w Date of Issue: April 2005
¥

HEEMON LRACRATORIES
Test specification: Section 90.210, Radiated spurious emissions for high power
Test procedure: 47 CFR, Sections 2.1053 and 90.210(m); TIA/EIA-603-A, Section 2.2.12
Test mode: Compliance -
Date: 3/15/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Plot 7.2.23 Radiated emission measurements at the 10" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
ATTEN 10dB MER 65,33dB s v
RL 90.0dB, . v 10dB/ 8.8970105GH=
TE4Z+IT84+40+24
ERFASTY B AN
I:{G %Mwwmwwm
D gETs E_ v -
W
CENTER 8.970125GH= SPAN 2.000MH=
*REBW 1.0MHz VEBW 3.0MH= SWE 50.0ms
Plot 7.2.24 Radiated emission measurements at the 10" harmonic
TEST SITE: OATS
CARRIER FREQUENCY: 897.0125 MHz
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
ATTEN 10dB MER 62 .OOdBP v
RL 90.0:13,_,. v 10dB/ 8.970065GH=
TE4Z+1F8a+4T0+24
MER
2.970065 GHE
R W B —
W
CENTER 8.970125GH=z SPAN 2.000MH=z
*REBW 1.0MHz VEBW 3.0MH= SWE 50.0ms
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;w Date of Issue: April 2005
¥

HINMLCN LR EATORILS

Test specification: Section 15.109, Radiated emissions, Class B

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -

Date: 2/20/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:

8 Emissions test according to 47CFR part 15 subpart B requirements

8.1 Radiated emission measurements

8.1.1 General

This test was performed to measure radiated emissions from the EUT enclosure. Specification test limits are given

in Table 8.1.1.
Table 8.1.1 Radiated emission test limits
Frequenc Class B limit, Class A limit,
quency, dB(uv/m) dB(uv/im)
MHz
10 m distance 3 m distance 10 m distance 3 m distance
30 - 88 29.5* 40.0 39.0 49 5%
88 - 216 33.0* 43.5 43.5 54.0*
216 - 960 35.5* 46.0 46.4 56.9*
Above 960 43.5% 54.0 49.5 60.0*

* The limit for test distance other than specified was calculated using the inverse linear distance extrapolation factor

as follows: Lims, = Lims1 + 20 log (S1/S2),
where S and S;— standard defined and test distance respectively in meters.

8.1.2  Test procedure

8.1.2.1 The EUT was set up as shown in Figure 8.1.1, energized and the performance check was conducted.

8.1.2.2 The specified frequency range was investigated with biconilog antenna connected to EMI receiver. To find
maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m, its

polarization was switched from vertical to horizontal and the EUT cables position was varied.
8.1.2.3 The worst test results (the lowest margins) were recorded in Table 8.1.2 and shown in the associated plots.
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Report ID: MOTRAD_FCC.16251_3.doc

Date of Issue: April 2005

Test specification:

Section 15.109, Radiated emissions, Class B

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode:

Compliance

Date:

2/20/2005

Verdict:

PASS

Temperature: 23 °C

Air Pressure: 1012 hPa

Relative Humidity: 40 %

Power Supply: 13.6 VDC

Remarks:

Figure 8.1.1 Setup for radiated emission measurements in anechoic chamber, table-top equipment

0.80m

Anechoic chamber

RF absorbing
material

Test

| distanc:

1 1.5m |
r'{‘\‘.‘w

W

‘j. Test

l, antema
1 =25 A N
/

m {
@ '

Wooden
table

Flush
mounted
turn table

Ground plane

1.0m

Ferrites
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Power
supply

Auxilliary
equipment

Photograph 8.1.1 Setup for radiated emission measurements

PC EM -
receiver
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Report ID: MOTRAD_FCC.16251_3.doc
Date of Issue: April 2005

Test specification:

Section 15.109, Radiated emissions, Class B

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4
Test mode: Compliance -
Date: 2/20/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC
Remarks:
Table 8.1.2 Radiated emission test results
EUT SET UP: TABLE-TOP
LIMIT: Class B

EUT OPERATING MODE:

TEST SITE:

TEST DISTANCE:
DETECTORS USED:
FREQUENCY RANGE:

Receive / Stand-by

SEMI ANECHOIC CHAMBER
3m

PEAK / QUASI-PEAK

30 MHz — 1000 MHz

RESOLUTION BANDWIDTH: 120 kHz
Frequenc Peak M g el el Antenna Antenna | Turn-table
q Y, emission, easure Limit, Margin N height, position**, | Verdict
MHz dB(uV/m) emission, dB(LV/ dB* ’ polarization e degrees
W dB(uV/m) (pv/m)
Rx frequency 936.0125 MHz
191.687500 | 3014 | 2776 | 4350 | 1574 | Vertca | 12 | 123 | Pass
DETECTORS USED: PEAK / AVERAGE
FREQUENCY RANGE: 1000 MHz — 5000 MHz
RESOLUTION BANDWIDTH: 1000 kHz
Frequenc Peak M d Sl Antenna Antenna | Turn-table
quency. 1 emission, | Measure Limit, | Margin enn height, | position**, | Verdict
MHz dB(uv/m) | emission, dB(uv/m) T polarization m e
H dB(uV/m) W
Rx frequency 936.0125 MHz
2587.97300 | 4993 | 4328 | 54.00 | -1072 | Horizontal | 145 | 234 | Pass
*- Margin = Measured emission - specification limit.
**~ EUT front panel refer to 0 degrees position of turntable.
Reference numbers of test equipment used
HL 0465 HL 0521 HL 0589 HL 0593 HL 0594 HL 0604 HL 1004 HL 1947
HL 1984 HL 2009

Full description is given in Appendix A.
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Report ID: MOTRAD_FCC.16251_3.doc

Date of Issue: April 2005

Test specification:

Section 15.109, Radiated emissions, Class B

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4

Test mode: Compliance -
Date: 2/20/2005 Verdict: PASS
Temperature: 23 °C Air Pressure: 1012 hPa Relative Humidity: 40 % Power Supply: 13.6 VDC

Remarks:

Plot 8.1.1 Radiated emission measurements in 30 - 1000 MHz range, vertical and horizontal antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
Rx FREQUENCY: 936.0125 MHz
(@) 17:86:82 28 FLE 2085 HERSURE
STRRT ACTU DET: PERK AT TR
8.8 HHz NERS DET: PERK OF AUG RO 70
HER 1986 HHz L1sT
£7.3c dBulsn
LOG  REF BB.A dBulsn PRERMP OH “R%%EHE
im
dBr
| MR
#RATH I
ai ; 7 HILD E
T = VIEW B
I L il
W
SR VB e ' MW ELANK B
[ty
SCFC
RLORR
Trace
RE L
START 3B @ MH: STOF 1.BAEA GHr More
EL  IF BW 120 kHz AUG BW 388 kH: SWP 989 msec 1 af 3

Plot 8.1.2 Radiated emission measurements in 1000 - 5000 MHz range, vertical and horizontal antenna polarization

TEST SITE: Semi anechoic chamber
LIMIT: Class B
TEST DISTANCE: 3m
EUT OPERATING MODE: Receive / Stand-by
Rx FREQUENCY: 936.0125 MHz
[@2] 16:27:38 28 LB 2085 HEASURE
NARKER ACTW OET: PERK AT e
7,591 GHz NEAS DET: PERE OF AUG ROD 10
5. 71 dBulsm HKR 2,591 GH: L8]
46.71 dBuVsn
LOG  REF GB.@ dBulsn PRERMP 0K “R%%EHE
18
e MR
i T
3 dB N [ osae sttt prter] HOLD A
TR gy
VIEHW R
YR 5B BLANK A
SCFC
ALORR
Trace
BB C
START 1_BE8 GH: STOP 5.0E@ GH: More
RL  *IF BM 1.@ NHz  PAUG BH 3 MH: SHP BA.B nsec i of 3
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9 APPENDIX A Test equipment and ancillaries used for tests
HL Description Manufacturer Model Ser. No. Last Cal. Due Cal.
No

0025 | Spectrum analyzer, 10 kHz-23 GHz Anritsu MS-710C 5837 15-Oct-04 15-Oct-05

0410 | Cable, Coax, Microwave, Gore PFPO1P010 | 9338767 17-Oct-04 17-Oct-05
DC-18 GHz, N-N, 1 m 394

0446 | Antenna, Loop active, 10kHz-30MHz | EMCO 6502 2857 28-Jun-04 | 28-Jun-05

0465 | Anechoic Chamber HL AC -1 023 10-Oct-04 10-Oct-05
9(L) x 6,5(W) x 5,5(H) m

0521 | EMI Receiver (Spectrum Analyzer) Hewlett 8546A 3617A00319, | 11-Nov-04 | 11-Nov-05
with RF filter section 9 kHz-2.9 GHz Packard 3448A00253

0589 | Cable Coaxial, GORE HL GORE-3 176 11-Nov-04 | 11-Nov-05
A2P01POL118,2.3 m

0593 | Antenna mast, 1-4 m/ HL AM-F1 101 03-Feb-05 | 03-Feb-06
1-6 m Pneumatic

0594 | Turntable for anechoic chamber, HL WDC1 102 27-Jan-05 | 27-Jan-06
flush mounted, d=1.2 m, pneumatic

0604 | Antenna biconilog log-periodic/T EMCO 3141 9611-1011 10-Jan-05 | 10-Jan-06
Bow-Tie, 26 - 2000 MHz

0661 | Generator swept signal, 10MHz to Hewlett 83640B 3614A00266 | 14-Sep-04 | 14-Sep-05
40GHz+ 10dBm Packard

0813 | Cable, coax, RG-214, 12 m, HL C214-12 149 02-Dec-04 | 02-Dec-05
N-type connectors

1004 | Cable, coaxial ANDREW PSWJ4,6 m | HL ANDREW-6 | 163 02-Dec-04 | 02-Dec-05

1365 | Cable coaxial, RG-214,5 m HL C214-5 1365 02-Dec-04 | 02-Dec-05

1424 | Spectrum Analyzer, 30 Hz- 40 GHz Agilent 8564EC 3946A00219 | 30-Aug-04 | 30-Aug-05

Technologies
1430 | EMI receiver, 9 kHz — 2.9 GHz Agilent 8542E 3807A00262, | 01-Sep-04 | 01-Sep-05
Technologies 3705A00217
1552 | Cable RF, 8 m Alpha Wire RG-214 1552 02-Dec-04 | 02-Dec-05
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HL Description Manufacturer Model Ser. No. Last Cal. Due Cal.
No
1941 | Cable 18GHz, 4 m, green Rhophase SPS-1803A- | T4657 17-Oct-04 17-Oct-05
Microwave Ltd. | 4000-NPS
1942 | Cable 18GHz, 4 m, blue Rhophase SPS-1803A- | T4658 17-Oct-04 | 17-Oct-05
Microwave Ltd. | 4000-NPS
1947 | Cable 18GHz, 6.5 m, blue Rhophase NPS-1803A- | T4974 17-Oct-04 | 17-Oct-05
Microwave Ltd. | 6500-NPS
1984 | Antenna, Double-Ridged Waveguide | EMC Test 3115 9911-5964 21-Jul-04 21-Jul-05
Horn, 1-18 GHz, 300 W, N-type Systems
2009 | Cable RF, 8 m Alpha Wire RG-214 C-56 02-Dec-04 | 02-Dec-05
2258 | Amplifier Low Noise 2-20 GHz Sophia LNA0220-C | 0222 21-Jul-04 21-Jul-05
Wireless
2259 | Amplifier Low Noise 2-20 GHz Sophia LNA0220-C | 0223 21-Jul-04 21-Jul-05
Wireless
2387 | Filter Bandpass, 8-14 GHz HL FBP8-14 2387 21-Jul-04 21-Jul-05
2399 | Cable 40GHz, 1.5 m, blue Rhophase KPS-1503A- | X2945 24-Jun-04 | 24-Jun-05
Microwave Ltd. | 1500-KPS
2400 | Cable 40GHz, 1.5 m, green Rhophase KPS-1503A- | X2946 24-Jun-04 | 24-Jun-05
Microwave Ltd. | 1500-KPS
2432 | Antenna, double ridged waveguide EMC Test 3115 000271777 02-Jul-04 02-Jul-05
horn Systems
2499 | Quadruplexer 1-12 GHz (1-2 GHz; Elettronica UE 84 D/00239 06-Feb-05 | 06-Feb-06
2-4GHz;4-8 GHz; 8-12GHz) S.p.A. - Roma
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10 APPENDIX B Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description ‘ Expanded uncertainty

Transmitter tests

Spurious emissions radiated 30 MHz — 40 GHz (substitution method) | + 4.5 dB

Unintentional radiator tests

Radiated emissions at 3 m measuring distance
Horizontal polarization Biconilog antenna: + 5.3 dB

Biconical antenna: £ 5.0 dB

Log periodic antenna: + 5.3 dB

Double ridged horn antenna: £ 5.3 dB

Biconilog antenna: + 6.0 dB

Biconical antenna: £ 5.7 dB

Log periodic antenna: £ 6.0 dB

Double ridged horn antenna: + 6.0 dB

Vertical polarization

The test equipment has been calibrated according to its recommended procedures and is within the manufacturer's
published limit of error. The standards and instruments used in the calibration system conform to the present requirements
of ISO/IEC 17025 (or alternately ANSI/NCSL Z540-1).

The laboratory calibrates its measurement standards by a third party (traceable to NIST, USA) on a regular basis according
to equipment manufacturer requirements. The Hermon Labs EMC measurements uncertainty is given in the table above.
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11 APPENDIX C Test facility description

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private, EMC, safety, environmental and
telecommunication testing facility. Hermon Laboratories is listed by the Federal Communications Commission (USA) for all
parts of Code of Federal Regulations 47 (CFR 47) and by Industry Canada for electromagnetic emissions (file numbers IC
2186-1 for OATS and IC 2186-2 for anechoic chamber), certified by VCCI, Japan (the registration numbers are R-808 for
OATS, R-1082 for anechoic chamber, C-845 for conducted emissions site), assessed by TNO Certification EP&S
(Netherlands) for a number of EMC, telecommunications, environmental, safety standards, and by AMTAC (UK) for safety of
medical devices. The laboratory is accredited by American Association for Laboratory Accreditation (USA) according to
ISO/IEC 17025 for electromagnetic compatibility, product safety, telecommunications testing and environmental simulation
(for exact scope please refer to Certificate No. 839.01).

Address: P.O. Box 23, Binyamina 30500, Israel.
Telephone: +972 4628 8001

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Alex Usoskin, CEO.

12 APPENDIX D Specification references

47CFR part 90: 2004 Private land mobile radio services

47CFR part 1: 2004 Practice and procedure

47CFR part 2: 2004 Frequency allocations and radio treaty matters; general rules and regulations
47CFR part 15: 2004 Radio Frequency Devices.

American National Standard for Instrumentation-Electromagnetic Noise and Field
Strength, 10 kHz to 40 GHz-Specifications.

American National Standard for Methods of Measurement of Radio-Noise Emissions

ANSI C63.2: 1996

ANSI| C63.4: 2003 from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40
GHz.
ANSI/TIA/EIA-603-A:2001 ;?:r?d“a/lr%t;ile FM or PM Communications Equipment Measurement and Performance
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13 APPENDIX E

dBm
dB(uVv)
dB(uV/m)
DC
DTS
E
EIRP
ERP
EUT
F
FHSS
GHz
GND
H

HL
Hz
ITE

k
kHz
LISN
LO

m
MHz
min
mm
ms
us
NA
OATS
Q
PCB
PM
PS
ppm
QP
RE
RF
rms
Rx

s

SA

T

Tx

\%

Project: 16251

Abbreviations and acronyms

ampere
alternating current

antenna factor

amplifier gain

average (detector)

cable loss

centimeter

decibel

decibel referred to one milliwatt
decibel referred to one microvolt
decibel referred to one microvolt per meter
direct current

digital transmission system
equivalent field strength
equivalent isotropically radiated power
effective radiated power
equipment under test

frequency

frequency hopping spread spectrum
gigahertz

ground

height

Hermon laboratories

hertz

information technology equipment
kilo

kilohertz

line impedance stabilization network
local oscillator

meter

megahertz

minute

millimeter

millisecond

microsecond

not applicable

open area test site

Ohm

printed circuit board

pulse modulation

power supply

part per million (10'6)

quasi-peak

radiated emission

radio frequency

root mean square

receive

second

spectrum analyzer

temperature

transmit

volt
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14 APPENDIX F Test equipment correction factors

Antenna Factor

Active Loop Antenna
EMC Test Systems, model 6502, serial number 2857

Frequency, Magnetic Antenna Factor, Electric Antenna Factor,
MHz dB(S/m) dB(1/m)
0.009 -32.8 18.7
0.010 -33.8 17.7
0.020 -38.3 13.2
0.050 -411 10.4
0.075 -41.3 10.2
0.100 -41.6 9.9
0.150 -41.7 9.8
0.250 -41.6 9.9
0.500 -41.8 9.7
0.750 -41.9 9.6
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 101
4.000 -41.4 10.1
5.000 -41.5 10.0

10.000 -41.9 9.6
15.000 -41.9 9.6
20.000 -42.2 9.3
25.000 -42.8 8.7
30.000 -44.0 7.5

Antenna factor in dB(S/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uA/m).
Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
Biconilog antenna EMCO, model 3141, serial number 1011
Frequency, Antenna factor, Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m) MHz dB(1/m)
26 7.8 560 19.8 1300 27.0
28 7.8 580 20.6 1320 27.8
30 7.8 600 21.3 1340 28.3
40 7.2 620 21.5 1360 28.2
60 7.1 640 21.2 1380 27.9
70 8.5 660 214 1400 27.9
80 9.4 680 21.9 1420 27.9
90 9.8 700 22.2 1440 27.8
100 9.7 720 22.2 1460 27.8
110 9.3 740 221 1480 28.0
120 8.8 760 22.3 1500 28.5
130 8.7 780 22.6 1520 28.9
140 9.2 800 22.7 1540 29.6
150 9.8 820 22.9 1560 29.8
160 10.2 840 23.1 1580 29.6
170 10.4 860 234 1600 29.5
180 10.4 880 23.8 1620 29.3
190 10.3 900 241 1640 29.2
200 10.6 920 241 1660 29.4
220 11.6 940 24.0 1680 29.6
240 12.4 960 241 1700 29.8
260 12.8 980 24.5 1720 30.3
280 13.7 1000 24.9 1740 30.8
300 14.7 1020 25.0 1760 31.1
320 15.2 1040 25.2 1780 31.0
340 15.4 1060 254 1800 30.9
360 16.1 1080 25.6 1820 30.7
380 16.4 1100 25.7 1840 30.6
400 16.6 1120 26.0 1860 30.6
420 16.7 1140 26.4 1880 30.6
440 17.0 1160 27.0 1900 30.6
460 17.7 1180 27.0 1920 30.7
480 18.1 1200 26.7 1940 30.9
500 18.5 1220 26.5 1960 31.2
520 19.1 1240 26.5 1980 31.6
1260 26.5
540 19.5 1280 266 2000 32.0

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor

Double-ridged wave guide horn antenna
EMC Test Systems, model 3115, serial no: 9911-5964

Frequency, Antenna gain, Antenna factor.
MHz dBi dB(1/m)
1000.0 5.8 24.5
1500.0 9.0 24.8
2000.0 8.6 27.7
2500.0 9.5 28.7
3000.0 8.9 30.8
3500.0 8.2 32.9
4000.0 9.6 327
4500.0 11.2 32.1
5000.0 10.6 33.6
5500.0 9.8 35.3
6000.0 10.1 35.7
6500.0 10.7 35.8
7000.0 10.9 36.2
7500.0 10.5 37.2
8000.0 11.1 37.2
8500.0 10.8 38.1
9000.0 10.7 38.6
9500.0 11.5 38.3
10000.0 11.8 38.4
10500.0 12.3 38.3
11000.0 12.3 38.8
11500.0 11.5 39.9
12000.0 12.2 39.6
12500.0 12.6 39.5
13000.0 12.0 40.5
13500.0 11.7 411
14000.0 11.7 41.5
14500.0 12.7 40.8
15000.0 14.2 39.5
15500.0 16.0 38.1
16000.0 16.2 38.1
16500.0 14.5 40.1
17000.0 12.2 42.6
17500.0 9.7 454
18000.0 6.6 48.7

Antenna factor is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(puV/m).
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Antenna factor
Double-ridged wave guide horn antenna
EMC Test Systems, model 3115, serial no: 00027177

Frequency, Antenna gain, Antenna factor.
MHz dBi dB(1/m)
1000.0 55 24.7
1500.0 8.0 25.7
2000.0 8.4 27.8
2500.0 9.3 28.9
3000.0 9.0 30.7
3500.0 9.3 31.8
4000.0 9.3 33.0
4500.0 10.4 32.8
5000.0 10.0 34.2
5500.0 10.1 34.9
6000.0 10.6 35.2
6500.0 11.0 35.4
7000.0 10.8 36.3
7500.0 10.4 373
8000.0 10.8 375
8500.0 10.8 38.0
9000.0 11.0 38.3
9500.0 11.5 38.3
10000.0 11.5 38.7
10500.0 11.9 38.7
11000.0 12.2 38.9
11500.0 11.9 39.5
12000.0 12.3 39.5
12500.0 12.7 39.4
13000.0 12.0 40.5
13500.0 12.0 40.8
14000.0 11.6 41.5
14500.0 12.2 41.3
15000.0 13.6 40.2
15500.0 15.3 38.7
16000.0 15.8 38.5
16500.0 14.8 39.8
17000.0 12.9 41.9
17500.0 9.2 45.8
18000.0 6.2 49.1

Antenna factor is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(puV/m).
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Cable loss
Cable 18 GHz, 4 m, blue, model: SPS-1803A-4000-NPS, S/N T4658, HL 1942
Frequency, Cable loss, Frequency, Cable loss,

GHz dB GHz dB
0.03 0.21 6.10 2.88
0.05 0.26 6.30 2.90
0.10 0.36 6.50 2.97
0.20 0.50 6.70 3.02
0.30 0.61 6.90 3.04
0.40 0.70 7.10 3.07
0.50 0.78 7.30 3.12
0.60 0.85 7.50 3.13
0.70 0.93 7.70 3.19
0.80 0.99 7.90 3.24
0.90 1.04 8.10 3.30
1.00 1.10 8.30 3.36
1.10 1.16 8.50 3.45
1.20 1.22 8.70 3.41
1.30 1.26 8.90 3.45
1.40 1.31 9.10 3.42
1.50 1.35 9.30 3.55
1.60 1.41 9.50 3.48
1.70 1.45 9.70 3.58
1.80 1.49 9.90 3.61
1.90 1.53 10.10 3.66
2.00 1.57 10.30 3.68
2.10 1.61 10.50 3.70
2.20 1.65 10.70 3.70
2.30 1.69 10.90 3.75
2.40 1.72 11.10 3.78
2.50 1.76 11.30 3.86
2.60 1.79 11.50 3.98
2.70 1.83 11.70 4.10
2.80 1.87 11.90 412
2.90 1.90 12.10 4.09
3.10 1.97 12.40 413
3.30 2.04 13.00 4.23
3.50 2.1 13.50 4.35
3.70 2.18 14.00 4.40
3.90 2.24 14.50 4.44
410 2.31 15.00 4,57
4.30 2.38 15.50 4.66
4.50 243 16.00 4.64
4.70 2.53 16.50 4.66
4.90 2.53 17.00 4.75
5.10 2.63 17.50 4.85
5.30 2.65 18.00 4.93
5.50 2.72

5.70 2.76

5.90 2.79
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Insertion loss
Cable 18 GHz, 6.5 m, blue, model: NPS-1803A-6500-NPS, S/N T4974, HL 1947,
Cable coax microwave, 1 m, model: PFP01P10394, HL 0410

Frequency, Insertion Loss, dB Frequency, Insertion Loss, dB
sl HLO0410 | HLO412 | HL1947 coz HLO0410 | HLO412 | HL1947
0.03 0.04 0.09 0.37 7.9 0.96 2.31 5.53
0.05 0.06 0.13 0.46 8.1 0.83 2.33 5.62
0.1 0.08 0.18 0.63 8.3 1.02 2.30 5.67
0.2 0.11 0.27 0.86 8.5 0.94 2.39 5.75
0.3 0.13 0.34 1.05 8.7 1.14 2.45 5.80
0.5 0.19 0.47 1.34 8.9 1.06 2.44 5.87
0.7 0.23 0.57 1.58 9.1 1.23 2.40 5.95
0.9 0.26 0.67 1.80 9.3 1.02 2.42 6.03
1.1 0.30 0.76 2.00 9.5 1.04 2.42 6.10
1.3 0.32 0.84 217 9.7 1.09 2.44 6.20
1.5 0.33 0.93 2.34 9.9 1.05 2.47 6.29
1.7 0.39 1.01 2.49 10.1 1.29 2.50 6.41
1.9 0.38 1.08 2.64 10.3 1.24 2.50 6.49
21 0.43 1.11 2.78 10.5 1.39 2.56 6.58
2.3 0.44 1.19 2.92 10.7 1.17 2.44 6.63
2.5 0.48 1.29 3.07 10.9 1.39 2.44 6.70
2.7 0.49 1.31 3.17 11.1 1.1 2.57 6.77
2.9 0.49 1.37 3.28 11.3 1.31 2.66 6.79
3.1 0.53 1.44 3.39 11.5 1.15 2.65 6.85
3.3 0.50 1.47 3.50 11.7 1.18 2.66 6.91
3.5 0.58 1.51 3.61 11.9 1.20 2.71 6.95
3.7 0.56 1.54 3.72 12.1 1.21 2.75 7.02
3.9 0.71 1.64 3.81 12.4 1.20 2.78 7.10
4.1 0.66 1.71 3.92 13.0 1.22 2.85 7.28
4.3 0.79 1.73 4.03 13.5 1.38 2.88 7.47
4.5 0.72 1.78 4.10 14.0 1.56 2.98 7.69
4.7 0.71 1.90 4.22 14.5 1.34 2.99 7.86
4.9 0.68 1.85 4.30 15.0 1.56 3.06 7.96
5.1 0.65 1.82 4.40 15.5 1.65 3.21 8.06
5.3 0.66 1.89 4.54 16.0 1.35 3.29 8.31
5.5 0.78 1.95 4.61 16.5 1.47 3.29 8.51
5.7 0.86 2.02 4.74 17.0 1.60 3.38 8.73
5.9 0.85 2.07 4.84 17.5 1.55 3.41 8.80
6.1 0.99 2.20 4.90 18.0 1.93 3.62 8.99
6.3 0.82 2.21 4.98
6.5 0.87 2.15 5.03
6.7 0.77 2.14 5.09
6.9 0.81 217 5.18
7.1 0.84 2.16 5.25
7.3 0.97 2.18 5.35
7.5 0.90 2.23 5.41
7.7 0.90 2.24 5.49
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Cable loss
Cable Coaxial, GORE A2P01POL118, 2.3 m, model:GORE-3, HL 0589
+ Cable Coaxial, ANDREW PSWJ4, 6m, model: ANDREW-6, HL 1004
Frequency Cable loss Tol_e_ran(_:e Measure_ment
No. MHz ’ dB ’ (Specification), uncertainty,
dB dB
1 30 0.33
2 50 0.40
3 100 0.57
4 300 0.97
5 500 1.25
6 800 1.59
7 1000 1.81
8 1200 1.97 <6.5 +0.12
9 1400 2.15
10 1600 2.28
11 1800 2.43
12 2000 2.61
13 2200 2.75
14 2400 2.89
15 2600 2.97
16 2800 3.21 <6.5 +0.12
17 3000 3.32
18 3300 3.47
19 3600 3.62
20 3900 3.84
21 4200 3.92 +0.17
22 4500 4.07
23 4800 4.36
24 5100 4.62
25 5400 478
26 5700 5.16
27 6000 5.67
28 6500 5.99
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Cable loss
RF cable 8 m, model RG-214, HL 2009
No. Frequency, Cable loss, Tolerance (Specification), Measurement uncertainty,
MHz dB dB dB

1 1 0.10

2 10 0.14

3 30 0.25

4 50 0.34

5 100 0.53

6 300 0.99

7 500 1.31

8 800 1.73

9 1000 1.98

10 1100 211 NA +0.12
11 1200 2.21

12 1300 2.35

13 1400 2.46

14 1500 2.55

15 1600 2.68

16 1700 278

17 1800 2.88

18 1900 2.98

19 2000 3.09
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Calibration data
RF cable 8 m, model RG-214, serial number 1552, HL 1552
Tolerance Meas.
No. Parameter Set, MHz Measured, dB Deviation, dB (Specification), Uncert.,
dB dB

1 20 0.27 -

2 30 0.31 -

3 50 0.40 -

4 80 0.49 -

5 100 0.55 -

6 200 0.80 -

7 300 0.99 -

8 400 1.17 -

9 500 1.32 -

10 600 1.45 -

Insertion Loss NA +0.12

11 700 1.60 -

12 800 1.72 -

13 900 1.84 -

14 1000 2.00 -

15 1200 2.19 -

16 1400 2.40 -

17 1500 2.51 -

18 1600 2.61 -

19 1800 2.82 -

20 2000 3.00 -
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Calibration data
RF cable 12 m, RG-214, model C214-12, serial number 149, HL 813
Tolerance Meas.
No. Parameter Set, MHz Measured, dB Deviation, dB (Specification), Uncert.,
dB dB

1 20 0.43 -

2 30 0.53 -

3 50 0.71 -

4 80 0.92 -

5 100 1.04 -

6 200 1.51 -

7 300 1.90 -

8 400 2.26 -

9 500 2.54 -

10 . 600 2.83 - +0.12
v Insertion Loss 200 312 - NA

12 800 3.37 -

13 900 3.61 -

14 1000 3.85 -

15 1200 4.31 -

16 1400 4.74 -

17 1500 4.92 -

18 1600 5.17 -

19 1800 5.58 -

20 2000 5.95 -
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Cable 18GHz, 4 m, green, model: SPS-1803A-4000-NPS, s/n T4657 (HL 1941)
Calibration data

Frequency, Insertion Loss, dB Frequency, Insertion Loss, dB
GHz HL1941 GHz HL1941
0.03 0.19 6.10 2.63
0.05 0.24 6.30 2.66
0.10 0.33 6.50 2.72
0.20 0.46 6.70 2.77
0.30 0.57 6.90 2.78
0.40 0.65 7.10 2.81
0.50 0.73 7.30 2.87
0.60 0.80 7.50 2.92
0.70 0.87 7.70 2.94
0.80 0.92 7.90 3.02
0.90 0.98 8.10 3.06
1.00 1.03 8.30 3.13
1.10 1.08 8.50 3.14
1.20 1.14 8.70 3.16
1.30 1.18 8.90 3.23
1.40 1.22 9.10 3.20
1.50 1.27 9.30 3.22
1.60 1.32 9.50 3.31
1.70 1.35 9.70 3.32
1.80 1.40 9.90 3.39
1.90 143 10.10 3.42
2.00 1.46 10.30 3.46
2.10 1.50 10.50 3.46
2.20 1.54 10.70 3.48
2.30 1.57 10.90 3.50
2.40 1.61 11.10 3.58
2.50 1.64 11.30 3.63
2.60 1.67 11.50 3.65
2.70 1.70 11.70 3.85
2.80 1.74 11.90 3.81
2.90 1.77 12.10 3.84
3.10 1.83 12.40 3.91
3.30 1.89 13.00 3.87
3.50 1.95 13.50 3.99
3.70 2.01 14.00 4.12
3.90 2.07 14.50 4.17
4.10 214 15.00 4.27
4.30 2.18 15.50 4.33
4.50 2.26 16.00 4.38
4.70 2.31 16.50 4.38
4.90 2.32 17.00 4.42
5.10 242 17.50 4.61
5.30 245 18.00 4.78
5.50 247
5.70 2.53
5.90 2.59
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Cable 40 GHz, 1.5 m, green; model KPS-1503A-1500-KPS, serial number X2946 (HL 2400)

Frequency, Insertion loss,
GHz dB
0.03 0.06
0.05 0.08
0.1 0.15
0.2 0.23
0.3 0.29
0.5 0.37
0.7 0.46
0.9 0.53

1.1 0.58
1.3 0.65
1.5 0.66
1.7 0.72
1.9 0.76
2.1 0.79
2.3 0.85
2.5 0.90
2.7 0.91
2.9 0.97
3.1 0.97
3.3 1.03
3.5 1.06
3.7 1.10
3.9 1.13
4.1 1.16
4.3 1.18
4.5 1.21
4.7 1.23
4.9 1.26
5.1 1.28
5.3 1.31
5.5 1.32
5.7 1.36
5.9 1.37
6.1 1.38
6.3 1.44
6.5 1.46
6.7 1.49
6.9 1.50
7.1 1.51
7.3 1.55
7.5 1.56
7.7 1.58
7.9 1.60
8.1 1.61
8.3 1.68
8.5 1.68
8.7 1.75
8.9 1.74
9.1 1.81
9.3 1.79
9.5 1.86
9.7 1.85
9.9 1.87
10.1 1.88

Frequency, Insertion loss,
GHz dB
10.30 1.82
10.50 1.92
10.70 1.86
10.90 1.96
11.10 1.90
11.30 1.99
11.50 1.95
11.70 2.00
11.90 2.01
12.10 1.99
12.40 2.06
13.00 2.11
13.50 217
14.00 2.36
14.50 2.32
15.00 2.30
15.50 2.34
16.00 2.34
16.50 2.40
17.00 2.46
17.50 2.54
18.00 2.61
18.50 2.59
19.00 2.59
19.50 2.67
20.00 2.62
20.50 2.73
21.00 2.71
21.50 2.78
22.00 2.83
22.50 2.81
23.00 2.91
23.50 2.97
24.00 2.98
24.50 2.97
25.00 3.03
25.50 3.04
26.00 3.1
26.50 2.97
27.00 3.15
28.00 3.07
29.00 3.13
30.00 3.13
31.00 3.18
32.00 3.31
33.00 3.32
34.00 3.37
35.00 3.36
36.00 3.46
37.00 3.49
38.00 3.52
39.00 3.62
40.00 3.77
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HEEMON LRACRATORIES
Cable coaxial, RG-214, 5m, model: C214-5, s/n 1365 (HL 1365)
Calibration data
Set, Measured, Deviation, Tolerance Measured
No. Parameter (specification), | uncertainty
MHz dB dB dB dB

! 1000 0.41 -

2 1200 0.44 -

3 1400 0.48 -

4 1600 0.52 - *0.12
5 1800 0.55 -

6 2000 0.58 -

’ 2200 0.61 -

8 Insertion Loss 2400 0.64 - NA

9 2600 0.67 -

10 2800 0.7 -

" 3000 0.73 - 017
12 3300 0.79 -

13 3600 0.84 -

14 3900 0.94 -

15 4200 1.22 -
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Cable RF 40 GHz, 1.5m, blue, model: KPS-1503A-1500-KPS, s/n X2945 (HL 2399)
Insertion loss

Frequency, GHz Insertion Loss, dB
0.03 0.26
0.05 0.25
0.1 0.34
0.2 0.47
0.3 0.56
0.5 0.71
0.7 0.83
0.9 0.93
1.1 1.01
1.3 1.08
1.5 1.16
1.7 1.22
1.9 1.29
2.1 1.33
2.3 1.38
2.5 1.45
2.7 1.50
2.9 1.55
3.1 1.60
3.3 1.66
3.5 1.71
3.7 1.75
3.9 1.79
4.1 1.84
4.3 1.87
4.5 1.91
4.7 1.95
4.9 1.98
5.1 2.02
5.3 2.04
55 2.07
5.7 2.11
5.9 212
6.1 2.16
6.3 2.20
6.5 2.23
6.7 2.23
6.9 2.27
7.1 2.32
7.3 2.32
7.5 2.34
7.7 2.38
7.9 2.39
8.1 2.39
8.3 243
8.5 2.51
8.7 2.48
8.9 2.51
9.1 2.54
9.3 2.53
9.5 2.56
9.7 2.54
9.9 2.57
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