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Test Report details:

Issued on: 26.11.2007

Assessment information:

This report contains an assessment of the EUT against Electromagnetic Compatibility based upon tests
carried out on the samples submitted. The results contained in this report relate only to the items tested.
Manufactured products will not necessarily give identical results due to production and measurement
tolerances. QualiTech, EMC Lab does not assume responsibility for any conclusion and generalization
drawn from the test results with regards to other specimens or samples of type of the equipment
represented by test item.

The EUT was set up and exercised using the configuration, modes of operation and arrangements defined
in this report only.

Modifications:
Modifications made to the EUT
None.
Modifications made to the Test Standard

None.
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EMC Lab

Test Report: HMI 261107
Date: 26.11.2007

Summary of Compliance Status

Bluetooth: FCC 47 CFR, Part 15, Subparts B & C

Test Spec. Clause Test Case Remarks
815.247 (a) (1) (ii) Spectrum Bandwidth of a FHSS system/ Maximum 20dB BW Pass
815.247 (a) (1) Carrier Frequency Separation Pass
815.247 (a) (1)(iii) Number of Hopping Channels Pass
815.247 (a) (1)(iii) Time Occupancy (Dwell Time) Pass
§15.247 (b) (1) Maximum Peak Output Power Pass
§15.247 (d) Band-Edge compliance of RF Conducted Emission Pass
815.205& Radiated Emission, Restricted Bands Pass
§15.247 (d) Spurious Emission Conducted Pass
§15.247 (d) Spurious Emission Radiated Pass
§15.109 Radiated Emission (receiver) Pass
§15.107/207 Power Line Emissions measurements Pass
§15.203 Antenna Connector requirement Pass

gﬂﬁ'zn
1633.01
AURMANET Sarl Page 4 of 43 UCF VM 8X9




5 Test Report: HMI 261107
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EMC Lab

Test Facility & Uncertainty of Measurement

Accreditation/ Registration reference:
- A2LA Certificate Number: 1633.01
Test Facility description

The tests were performed at the EMC Laboratory, QualiTech Division, ECI Telecom Group
Address: 30, Hasivim St., Petah Tikva, Israel.
Tel: 972-3-926-8443
3m Anechoic Chamber:

The 3m-screened chamber is used in two configurations: the semi-anechoic configuration for Radiated
Emission measurements and the full-anechoic configuration for Radiated Immunity tests.

Semi Anechoic Configuration:

Measurement distance

3m

Chamber dimensions

9.5m x 6.5m x 5.2m

Antenna height

1-4m

Shielding Effectiveness

Magnetic field >80dB at 15 kHz
>90dB at 100 kHz
Electric field >120dB from 1MHz to 1GHz
>110dB from 1GHz to 10GHz

Absorbing material

Ferrite tiles on the walls and ceiling
Frankonia hybrid absorbing material in selected positions on the walls

Normalized Site Attenuation
measured at 5 positions

+3.49dB, 30MHz to 1GHz

Transmission Loss
measured at 5 positions, at 1.5m height

+3dB, 1GHz to 18GHz

Full-Anechoic Configuration:

Measurement distance

3m

Chamber dimensions

7m x 4m x 3m

Antenna height

1.55m at Horizontal & Vertical polarizations

Shielding Effectiveness

Magnetic field >80dB at 15 kHz
>90dB at 100 kHz
Electric field >120dB from 1MHz to 1GHz
>110dB from 1GHz to 10GHz

Absorbing material

Ferrite tiles on the walls and ceiling Frankonia hybrid absorbing
material in selected positions on the walls and floor

Field Uniformity to EN61000-4-3

+3dB 80MHz to 18GHz

AURMANET Sarl
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Test Report: HMI 261107

Date: 26.11.2007

Uncertainty of Measurement:

AURMANET Sarl

Test Name Test Method & Range Uncertainty
Combined std. Expanded U
Uc(y)
30MHz+230MHz, Horiz. polar. [?Bs] [286]
Radiated Emission 30MHz:230MHz, Ver. pglar. 1.967 3.934
230MHz+1000MHz, Horiz. polar.

1.487 2.973
230MHz-+-1000MHz, Vert. polar. 1.499 2.998
N [dB] [dB]
Conducted Emission SlaSkOHlfl-.lﬁgokl\l;I'Ii 1.378 2.756
Z+aoMInz 1.095 2.190
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1. General Description

1.1. Description of the EUT system/test Item:
Product name: UCF VM 8X9

FCC ID: VXY70002

The UCF is an electronic lock with a radio transceiver able to communicate with a master transceiver
(IRF). It is able to send the ambient temperature, the status of door cabinet (open or close) and the status
of the locker (locked or unlocked). The case is made with ABS and the dimensions are: 110mm x 50mm x
23mm. The data transfer method to communicate is FSK.

Configurations for measurements:

110VAC 33} Charger DUT
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2. Method of Measurements

2.1. Conducted Measurements:

The RF output of the transmitter under test was directly connected to the input of the Spectrum analyzer
through a specialized antenna connector provided by the manufacturer, and an attenuator as specified. The
external attenuator and cable loss were added to the reading. Worst-case results of in the various
modulation modes (where applicable) were reported.

For carrier frequency separation, number of hopping frequencies, time of occupancy, 20dB BW, peak
output power, band edge emissions, and spurious emissions were measured according the guidelines in
DA 00-705.

For Dwell Time, using a Spectrum Analyzer with Span = 0, the “On time” was determined. The
Transmitter was observed to be “On” on average, 2 times in any 10 second period.

For PSD, emission peak was zoomed within the pass band with spectrum analyzer’s settings as reported
(Sweep time=Span/3kHz).

2.2, Radiated Emissions Measurements in the restricted bands:

For radiated emissions, which fall in the restricted bands the spectrum from 1MHz to 25GHz was
investigated following the guidelines in ANSI C63.4-2003, with the transmitter set to the lowest, middle
and highest channel frequencies. Measurements were performed with peak detector and repeated averaged
with VBW=10Hz.

2.3. Radiated Emission measurements:

During the testing process, the EUT was controlled via dedicated software. The EUT was operated at in
receive mode.

Measurements were performed at a 3-meter measurement distance in the semi-anechoic chamber in order
to evaluate the radiated electromagnetic interference characteristics of the EUT. The EUT was placed on
a non-metallic table/support, 0.8m above the turntable, was configured, arranged and operated in a manner
consistent with typical application and load conditions.

An appropriate antenna depending upon the frequency range, per ANSI C63.4-2003 clause 4.1.5 was
used. While the turntable was being rotated, the height of the antenna was varied from 1 to 4m for the
frequency range of 9kHz to 25GHz. The highest radiated emission was detected by manipulating the
system cables to the worst-case position. This process was repeated for both antenna polarizations.

The amplitudes of worst-case emission were measured with the detector modes and resolution bandwidths
over various frequency ranges according to the requirements of ANSI C63.4-2003 clause 4.2.

2.4, Power line Emission measurements:

The EUT was placed on a non-conductive table/support 80 cm above the reference ground plane. The
EUT was configured in accordance with ANSI C63.4-2003 using a 50uH/50 ohm LISN.

Compliance with the provisions was based on the measurements of the radio frequency voltage between
each line and the ground at the power terminal.

AURMANET Sarl Page 9 of 43 UCF VM 8X9



Test Report: HMI 261107

( zua/f Tech Date: 26.11.2007
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3. Report of Measurements and examinations

3.1. 20dB Bandwidth

Reference document: | 47 CFR §15.247 (a) (1)(i) & DA 00-705

Test Requirements:

For frequency hopping systems operating in the 902-928 MHz band, the maximum
allowed 20 dB bandwidth of the hopping channel is 500 kHz.

Test setup: See Sec. 2.1

Operating conditions: Under normal test conditions

Method of testing: Conducted Pass

S.A. Settings: ES\QVZ 30kHz, VBW: 100kHz, Span:

Hopping function: Disabled

Environment Relative Atmospheric

Ambient Temperature: 22°c

conditions: Humidity: 48% Pressure: 1011.4 hPa
Test Result: See below See Plot 3.1.1 - Plot 3.1.3
Test results:
Frequency 20dB BW Reference Result
[GHZz] [kHz]
903.5 365 Plot 3.1.1 Pass
9155 365 Plot 3.1.2 Pass
927.5 360 Plot 3.1.3 Pass
AURMANET Sarl Page 10 of 43 UCF VM 8X9
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Plot 3.1.1

e Agilent E T

Mkrl & 365 kHz
Ref 29 dBm Atten 30 dB Ex=t PG -10 dB 1.047 dB
Feak
Log

") A

. AW\
v N

szl gt - W\rwﬁm\

53 FCRy A
A AA

Center 903.5 MHz Span 2 MHz
#Res BUW 30 kHz #VBWW 100 kHz Sweep 5 ms (401 pts)

CASTATEZGY . STA file saved

Plot 3.1.2
e Agilent E T
Mkr1 & 365 kHz
Ref29 dBm Atten 30 dB Ext PG 10 dB -2.44 dB
Peak
Log

i A1/

R
D. I
d5m J‘»f} 0
at /\ l b hw\“’/\ I

V1 S2 W e Yl \
S3 FCLAmpdt, %n‘nﬂ’( -
A AA
iarkgr A
365.000 kHz
-2.44 dB
Center 915.5 MHz Span 2 MHz

#Res BUW 30 kHz #VBWW 100 kHz Sweep 5 ms (401 pts)

TA file saved
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Plot 3.1.3
e Agilent E T
Mkr1 & 360 kHz
Ref 29 dBm Atten 30 dB  Ext PG 10 dB -0.91 dB
Peak
Log

it A A
VWA

DI f \\v R\

il ¢

v sz JU s \\}\ / \

83 FClog e,
A AA
arkgr A
1 360.000 kHz
-0.91/dB
Center 927.5 MHz Span 2 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

CASTATEZRY STA file saved
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Test Report

: HMI 261107

Date: 26.11.2007

3.2. Carrier Frequency Separation

Reference document:

47 CFR §15.247 (a) (1) & DA 00-705

Test Requirements:

Frequency hopping systems shall have hopping channel carrier frequencies separated by

a minimum of 25 kHz or the 20 dB bandwidth of the hopping
greater.

channel, whichever is

Test setup: See Sec. 2.1

Operating conditions: Under normal test conditions
Method of testing: Conducted

S.A. Settings: RBW: 100kHz, VBW: 100kHz
Hopping function; Enabled

Pass

Environment conditions:

Ambient Temperature: 22°c Relative Humidity:

Atmospheric Pressure:

48% 1011.4 hPa
Test Result: See below Plot 3.1
Test results:
20dB BW [kHz] Carrier separation [kHz] Result
365 900 Pass
Plot 3.2
e Agilent E T
Mkr1 & 900.0 kHz
Ref29 dBm Atten30 dB  Ext PG -10 dB 2.452 dB
Peak
Loy 1
10 iR T /“v\% WW
dB/ | ! f
Y Y A
Nl (W]
‘Y )
V1 §2
83 FC
A AA

Center 915.5 MHz

Span 3 MHz

#VBWW 100 kHz Sweep 5 ms (401 pts)

#Res BW 100 kHz

TATEZ2G7 . STA file saved

AURMANET Sarl
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Test Report
Date: 26.11.

: HMI 261107
2007

3.3.

Number of Hopping Channels

Reference document:

47 CFR §15.247 (a) (1)(iii) & DA 00-705

Test Requirements:

For frequency hopping systems operating in the 902-928 MHz band , if the 20 dB
bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least 25
hopping frequencies.

Test setup:

See Sec. 2.1

Operating conditions:

Under normal test conditions

Method of testing:

Conducted

S.A. Settings:

RBW: 1MHz, VBW: 3MHz

Hopping function:

Enabled

Pass

Environment conditions:

Ambient Temperature: 22°c

Relative Humidity:

Atmospheric Pressure:

48% 1011.4 hPa
Test Result: 25 hopping channels Plot 3.3
Plot 3.3
e Agilent E T
Mkr1 & 2415 MHz

Ref29 dBm Atten 30 dB Ext PG -10 dB -0.426 dB
Peak e
Log o b
10 /‘V’k\f W muv\.\f"‘f“r‘\,fv_v’_vm*\
dB/
V1 S2
83 FC
A AR

iarkgr A

24 150000 MHz

-0.426 dB
Start 902 MHz Stop 930 MHz
#Res BW 1 MHz #WBW 1 MHz Sweep 4 ms (401 pts)

CASTATEZRY STA file saved

AURMANET Sarl
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Test Report: HMI 261107
Date: 26.11.2007

3.4.

Average Time of Occupancy (Dwell Time)

Reference document

: | 47 CFR §15.247 (a) (1) (iii) & DA 00-705

Test Requirements:

seconds within a 10 second period.

For frequency hopping systems operating in the 902-928 MHz band , if the
20 dB bandwidth of the hopping channel is 250 kHz or greater, the
average time of occupancy on any frequency shall not be greater than 0.4

Test setup:

See Sec. 2.1

Operating conditions:

Under normal test conditions

Method of testing:

Conducted

S.A. Settings:

RBW: 1MHz, VBW: 3MHz, Span:0
centered on hopping channel

Hopping function:

Disabled

Pass

Environment conditions:

Ambient Temperature: 22°c

Relative Humidity:

Atmospheric Pressure:

48% 1011.4 hPa
Test Result: See below See Plot 3.4.1- Plot 3.4.2
Test results:
Frequency Time slot length Reference Dwell time* Limit Result
[GHz] [Sec] [Sec] [Sec]
9155 0.119 Plot 3.4.1 0.238 0.4 Pass

*Dwell Time calculation: “On” time = 0.119 sec, Number of “On times = 2, Dwell Time = 0.119sec X 2 =

0.238 sec.

AURMANET Sarl
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Plot 3.4.1

e Agilent E T

Mkr1 &4 119.1 ms
Ref 35 dBm Atten 45 dB -0.508 dB
Peak
Log
10
dB/f

i Ll i
iy et D ns sk e
V1 s PR
83 VC
AR
arker A
119.0861302 ms
-0.508 dB
Center 915.5 MHz Span 0 Hz
Res BW 1 MHz #WBW 3 MHz Sweep 1s ({4947 pts)
T4 file saved
Plot 3.4.2
e Agilent E T
Mkr1 5835s

Ref 45 dBm Atten 55 dB 2.916 dBm
Peak
Log
10
dB/f

3 FC
AA
Center 915.5 MHz Span 0 Hz

Res BW 1 MHz #WBW 3 MHz Sweep 10 s (4947 pts)

T4 file saved
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3.5. Maximum Peak Output Power

Reference document:

47 CFR §15.247 (b) (1) & DA 00-705

Test Requirements:

The maximum peak conducted output power of the intentional radiator
shall not exceed the following : For frequency hopping systems operating
in the 902-928 MHz band: 0.25 watts for systems employing less than 50
hopping channels, but at least 25 hopping channels, as permitted under
paragraph (a)(1)(i) of this section.

Test setup: See Sec. 2.1

Operating conditions: Under normal test conditions

Method of testing: Conducted Pass

S.A. Settings: RBW: 3MHz, VBW: 3MHz,

Hopping function: Disabled

. e . om0 Relative Humidity: Atmospheric Pressure:
Environment conditions: | Ambient Temperature: 22°c 48% 1011.4 hPa
Test Result: See below See Plot 3.5.1 — Plot 3.5.3
Test results:
Frequency Max. Peak Output power* Max. Peak Output Limit Reference Result
[GHZz] [dBm] power* Max. Peak Output power*
[mW] [mw]

903.5 11.28 10.52 250 Plot 3.5.1 Pass
915.5 11.04 10.43 250 Plot 3.5.2 Pass
927.5 10.79 10.33 250 Plot 3.5.3 Pass

*Corrected for external attenuations and cable

AURMANET Sarl
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Plot 3.5.1

e Agilent E T

Mkr1 903.61 MHz
Ref 30 dBm Atten 40 dB 11.28 dBm
Peak
Log
10
dB/ L+ B

V1 82
53 FC
A AA

Span
10.00000000 MHz

Start 898.5 MHz Stop 908.5 MHz
#Res BW 5 MHz VYBW 3 MHz Sweep 3.98 ms (399 pts)
Plot 3.5.2
e Agilent R T
Mkr1 915.61 MHz
Ref 30 dBm Atten 40 dB 11.04 dBm
Peak
Log
10 1
dB/ . « B
—
V1 82
S3 FC
A AA
_enter
915.5000000 MHz

Start 910.5 MHz Stop 920.5 MHz
#Res BW 5 MHz VBW 3 MHz Sweep 3.98 ms (399 pts)
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Plot 3.5.3

e Agilent E T

Mkr1 927.61 MHz
Ref30 dBm Atten 40 dB 10.79 dBm
Peak
Log
10
dB/

K H

W1 52
53 FC
A AA

tan

i e e e — T

Start 922.5 MHz Stop 932.5 MHz
#Res BW 5 MHz VBW 3 MHz Sweep 3.98 ms (399 pts)
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3.6. Band-edge compliance of RF Conducted Emission

Reference document: | 47 CFR §15.247 (d) & DA 00-705

. In any 100 kHz bandwidth outside the frequency band in which the spread spectrum is operating, the radio
Test Requirements frequency power that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
and limit: bandwidth within the band that contains the highest level of the desired power, based on either an RF conducted
or a radiated measurement.

Test setup: See Sec. 2.1

Operating conditions: Under normal test conditions

Method of testing: Conducted Pass

S.A. Settings: RBW: 100kHz, VBW: 100kHz

Hopping function: Disabled/Enabled

Environment conditions: | Ambient Temperature: 22°c Relativié—[l)/l:midity: Atmosl%qir.i: :gzssure:

Test Result: See below See Plot 3.6.1 — Plot 3.6.4

Test results of
Activity Measured emission* Limit Reference Result
[dBc] [dBc]

Hopping off, lowest frequency -54.37 -20 Plot 3.6.1 Pass
Hopping on, lowest frequency -47.07 -20 Plot 3.6.2 Pass
Hopping off, highest frequency -41.07 -20 Plot 3.6.3 Pass
Hopping on, highest frequency -36.06 -20 Plot 3.6.4 Pass

*Corrected for external attenuations and cable
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Plot 3.6.1

e Agilent R T

Mkr1 & 1.37 WHz
Ref 30 dBm Atten 40 dB 54,37 dB
Feak
Log
10
dB/

f
|
|

|

V1 §2 ) (U

83 FC W\V L 1 w
A Aty ity e g g b e e
arker A - | !
1374315 MHz
54.37 dB
Start 890 MHz Stop 903.6 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.98 ms (399 pts)
Plot 3.6.2
5 Agilent E T
Mkr1 & 1.34 MHz
Ref30 dBm Atten 40 dB 4707 dB
Peak
Log
10 N
dB/ ¢
V1 §2 M /
S3 FC A i, Aol e oy o el g, ot oot A,
A AR
iarker A
1.339931 MHz
47.07 dB
Start 890 MHz Stop 903.6 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.98 ms (399 pts)
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Plot 3.6.3

e Agilent E T

Mkr1 & -375.806 kHz
Ref 30 dBm Atten 40 dB 41.37 dB
Feak
Log
10 .
dB/ o

V1 §2 \
$3 FC wr*"uj\/\wl ,
A AA WA S eagoarin Aefan st San dey s ned e splid i, ARA maf A

larker A

-375.806 kHz

41.37 dB
Start 927.5 MHz Stop 937.5 MHz
#Res BW 100 kHz VB 100 kHz Sweep 3.98 ms (399 pts)

Plot 3.6.4
e Agilent E T
Mkr1 & -400.855 kHz

Ref30 dBm Atten 40 dB 36.05 dB
Peak
Log
10
dB/
V1 82
S3 FC
A AA

iarker A

-400.855 kHz

36.05 dB
Start 927.5 MHz Stop 937.5 MHz
#Res BW 100 kHz VB 100 kHz Sweep 3.98 ms (399 pts)
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3.7. Radiated Spurious Emissions, Restricted Bands

Reference document: | 47 CFR §15.247 (d) & §15.209(a) & DA 00-705

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a),

Test Requirements: must also comply with the radiated emission limits specified in section 15.209(a) (See
section 15.205(c).
Test setup: See Sec. 2.2, 2.3

Operating conditions: Under normal test conditions
Method of testing: Radiated Pass
f <1GHz: RBW: 120kHz,VBW: 1MHz

S-A. Settings: f >1GHz: RBW: 1IMHz, VBW: 3MHz
Hopping function: Disabled (lowest, middle, and highest)
(I:E:r\]/cljzggwse:nt Ambient Temperature: 22°C Re|atIV28|'(|)/L;mldltyZ Atmosi%hlir,f rIflgtzlssure:
Test Result: See below See Plot 3.7.1 — Plot 3.7.11
Test result
Lowest channel, 903.5 MHz
Frequency Detector Spurious level Limit Reference Plot Result
[MHz] [dBuV/m] [dBuVv/m]
1130 Avg 36.25 54 Plot 3.7.1 Pass
1130 Peak 38.75 74 Plot 3.7.1 Pass
1807 Avg 41.72 54 Plot 3.7.1 Pass
1807 Peak 45.22 74 Plot 3.7.1 Pass
2710.5 Avg 35.65 54 Plot 3.7.1 Pass
2710.5 Peak 37.87 74 Plot 3.7.1 Pass
Middle channel, 915.5 MHz
Frequency Detector Spurious level Limit Reference Plot Result
[MHz] [dBuVv/m] [dBuV/m]
1130 Avg 34.8 54 Plot 3.7.4 Pass
1130 Peak 36.4 74 Plot 3.7.4 Pass
1831 Avg 37.0 54 Plot 3.7.4 Pass
1831 Peak 40.5 74 Plot 3.7.4 Pass
2746.5 Avg 33.28 54 Plot 3.7.4 Pass
2746.5 Peak 35.9 74 Plot 3.7.4 Pass
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Highest channel, 927.5 MHz
Frequency Detector Spurious level Limit Reference Plot Result

[MHz] [dBuV/m] [dBuV/m]

1130 Avg 33.7 54 Plot 3.7.7 Pass

1130 Peak 35.8 74 Plot 3.7.7 Pass

1855 Avg 38.7 54 Plot 3.7.7 Pass

1855 Peak 42.3 74 Plot 3.7.7 Pass
2782.5 Avg 36.1 54 Plot 3.7.7 Pass
2782.5 Peak 38.7 74 Plot 3.7.7 Pass

Note: Radiated Emission [dBuV/m] = measured [dBuV] + Correction-factor [dB(1/m)]

Correction Factor = Antenna factor + Cable Loss

Below 1 GHz
Frequency Detector Spurious level Limit Result
[MHZ] [dBpV/m] [dBuVv/m]
53.46 QP 28.4 40 Pass
191.99 QP 314 40 Pass
225.84 QP 33 43.5 Pass
320.01 QP 41.2 46.5 Pass
400 QP 40.5 46.5 Pass
733.97 QP 44.3 46.5 Pass
Note: Radiated Emission [dBuV/m] = measured [dBuV] + Correction-factor [dB(1/m)]
Correction Factor = Antenna factor + Cable Loss
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5 Test Report: HMI 261107
ualiTech Date: 26.11.2007

EMC Lab

Lowest Frequency
Horizontal & Vertical Polarization
Plot 3.7.1

ACTV DET: PEAK
MELS DET: PEAK QF AVG
MER 1.807 GHz
45.22 dB.V/m

LoG REF 85.0 dBE.V/m
10

dE/
LTH
10 dF

— T

VAL 3k f }

ac 7 MWWM

ACORH

START 1.000 GHz aTOP 2.900 GH=
#IF BUW 1.0 MH=z #HALVG BW 3 MH=z aWF 43.9 msec

Horizontal & Vertical Polarization
Plot 3.7.2

ACTV DET: PELE
MELS DET: PEAK QP LVG
MER 3.619 GHz
37.64 dBV/m

L3 EBREF 75.0 dBE W/ m
10

dE/

10 dk

WA O3
aC F
ACOER

START 2.200 GHz STOP 6.500 GHz
#IF BEW 1.0 MH=z #LVG BW 3 MH= AWF V2.0 msec
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ualiTech Date: 26.11.2007

EMC Lab

Horizontal & Vertical Polarization
Plot 3.7.3

ACTV DET: FELE
MELS DET: PEAK QF LVG
MER 5,705 GHz
44,60 dBV/1m

L3 EBEF 75.0 dBE W/ m
10
dE/
AT
10 dk

WA 3k
acC F
ACOR

ATART 6.500 GHz ATOP 10.000 GH=
#IF BW 1.0 MH= #HALVG BW 3 MH= AWF 59.5 msec
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5 Test Report: HMI 261107
ualiTech Date: 26.11.2007

EMC Lab

Middle Frequency
Horizontal & Vertical Polarization
Plot 3.7.4

ACTV DET: FELE
MELS DET: PEAK QF LVG
MER 1.531 GHz

40.50 dBV/ 1

Lo EBEF &5.0 dBEWV/m
10
dE/
AT
10 dk

VA OB ? TR N Y
SCOFQ M

LCOR Bt
START 1.000 GHz STOP Z.900 GHz
H#IF EW 1.0 MH=z #AVG EW 3 MH:z SWP 43.9 maec
Horizontal & Vertical Polarization
Plot 3.7.5
sz

ACTV DET: PEAK
MELS DET: PEAK QF AVG
MER 6.229 GHz

35.21 dB.V/m

LOG REF 75.0 dB. W/ m

dE/
LTH
10 dF

VAL 3k
ac F
ACOER

ASTART 2.900 GH=z aTOP 6.500 GH=
#IF BUW 1.0 MH=z #HALVG BW 3 MH=z AWF 7.0 msec
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ualiTech Date: 26.11.2007

EMC Lab

Horizontal & Vertical Polarization
Plot 3.7.6

ACTV DET: FELE
MELS DET: PEAK QF LVG
MER 5.162 GHz
43.04 dBV/ 1

L3 EBEF 75.0 dBE W/ m
10

dE/
AT
10 dk

anﬁmvﬁMWWW&ﬁMVw“*WWW“WMMwﬁm#mwﬂmwf

AL T e s

WA 3k
acC F
ACOR

ATART 6.500 GHz ATOP 10.000 GH=
#IF BW 1.0 MH= #HALVG BW 3 MH= AWF 59.5 msec
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5 Test Report: HMI 261107
ualiTech Date: 26.11.2007

EMC Lab

Highest Frequency
Horizontal & Vertical Polarization
Plot 3.7.7

ACTV DET: PEAK
MELS DET: PEAK QF AVG
MER 1.855 GHz
42 .30 dB.V/m

LOG REF 85.0 dB.V/m

10
dE/
LTH
10 dF
Vi 3B ?
[ PP, N
S5C F $hﬁmMMMM*H$mNWﬁJMmewwmeHhma
LCORE
START 1.000 GHz STOP Z.900 GHz
HIF BW 1.0 MHz #HAVG BW 3 MHz SWP 43.9 msec
Horizontal & Vertical Polarization
Plot 3.7.8
SET

ACTV DET: FELE
MELS DET: PEAK QF LVG
MER 5.179 GHz
36.34 dBV/m

L3 EBEF 75.0 dBE W/ m
10
dE/
AT
10 dk

WA 3k
acC F
ACOR

ATART 2.900 GHz ATOP 6.500 GH=z
#IF BW 1.0 MH= #HALVG BW 3 MH= AWF 7.0 msec
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EMC Lab

Horizontal & Vertical Polarization
Plot 3.7.9

ACTV DET: PEAK
MELS DET: PEAK QF AVG
MER 9.160 GHz
43.60 dB.V/m

LOG REF 75.0 dB. W/ m

dE/
LTH
10 dF

L WWWWWW

PR .
LU e w

VAL 3k
ac F
ACOER

ATART £.500 GHz 3TOP 10.000 GH=
#IF BUW 1.0 MH=z #HALVG BW 3 MH=z aWF §9.5 msec
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5 Test Report: HMI 261107
ualiTech Date: 26.11.2007

EMC Lab

Below 1 GHz
Worst Case of All Channels
Horizontal & Vertical Polarization
Plot 3.7.10

ACTW DET: FEARK
MERZ DET: FEAK QF AWG
MER 226.6 MH:
I4.61 dEpls i

IEED REF 55.8 dEultsm
dBs
ATH ; a
18 dE

Up SB
it FC
ACORR

STRRT 3.0 HHz STORF 238.6 MHz
IF EW 128 kHz AUC BW 388 kHr JHP 18BB meec

Plot 3.7.11

ACTW DET: FEAK
MER: DET: FEAK GF AWG
MER 9@3.9 MH:
BE. 16 dEpWn

LOG REF B9.8 dBuls/m
18
dBs
ATH
18 dE

A SE | Wlll

It T I Fo—

ACORR

ATRRT 238.8 MHz STOR 1. AREA GH:z
IF EW 128 kHz AYC BW 388 kHr WP 700 meEC
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EMC Lab

Test Report

: HMI 261107

Date: 26.11.2007

3.8. Spurious Emission- Conducted

Reference document:

47 CFR 815.247 (d) & DA 00-705

Test Requirements:

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF conducted
or a radiated measurement.

Test setup:

See Sec. 2.1

Operating conditions:

Under normal test conditions

Method of testing:

Conducted

S.A. Settings:

RBW: 100kHz, VBW: 100kHz,

Hopping function:

highest)

Disabled (lowest, middle, and

Pass

Environment conditions:

Ambient Temperature: 22°c

Relative Humidity:

48%

Atmospheric Pressure:

1011.4 hPa

Test Result:

See below

See Plot 3.8.1 — Plot 3.8.3

Test results:

Frequency Spurious Frequency Emissions limit Reference Result
[GHz] [GHZz]
903.5 All readings At least -40dBc Plot 3.8.1 Pass
915.5 All readings At least -40dBc -20dBc Plot 3.8.2 Pass
927.5 All readings At least -40dBc Plot 3.8.3 Pass
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5 Test Report: HMI 261107
ualiTech Date: 26.11.2007

EMC Lab

Spurious Emission- Conducted
Low frequency -Plot 3.8.1

e Agilent E T

Mkrl & 6785 GHz
Ref 30 dBm Atten 40 dB -41.98 dB
Peak
Log
10
dB/

DI

dBm

W1 52 at

$3 FC MARARAPAR A
M MWWW%WWm T orb

Vlarker
6.789314088 GH=

=

-41.98 |d

Start 1 MHz Stop 10 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 1.293 s 2323 pts)

Middle frequency
Plot 3.8.2

=5 Agilent E T

Mkr1 & 5.8340 GHz
Ref 30 dBm Atten 40 dB -43.29 dB
Peak
Log
10
dB/

DI

dBm

Vi §2 i
S3 FC Al it e

A AA WMMW .
Marken A
£5.839753578 GHz
-43.29|dB

Start 1 MHz Stop 10 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 1.293 s 2323 pts)
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EMC Lab

High frequency
Plot 3.8.3

=5 Agilent E T

Mkr1 4 6.802 GHz
Ref 30 dBm Atten 40 dB -42.14 dB
Peak
Log
10
dB/

DI

dBm

V1 S2 Ma.
S3 FC . NIV U :
A AA

Marker
6.8017
-42.14

Start 1 MHz Stop 10 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 1.293 s 2323 pts)

3380 GH=z

o N o
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Test Report: HMI 261107
Date: 26.11.2007

3.9. Radiated Emission- (Receive mode)

Reference document:

47 CFR §15.109

Test Requirements:

Emission Level shall not exceed 815.109 limits

Test setup:

See Sec. 2.3

Operating conditions:

Under normal test conditions

conditions:

Ambient Temperature: 22°c

Humidity: 48%

Method of testing: Radiated Pass

S.A. Settings: F <1GHz: RBW: 120kHz,VBW: 1MHz

Mode of operation: Receive

Environment Relative Atmospheric Pressure:

1011.4 hPa

Test Result:

All readings were at least 10 db below the
limit

See Plot 3.9.1 — Plot 3.9.4

Note: Radiated Emission [dBuV/m] = measured [dBuV] + Correction-factor [dB(1/m)]

Correction Factor = Antenna factor + Cable Loss
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Test Report: HMI 261107
Date: 26.11.2007

LOG  REF 57.8 dBulsm

Horizontal Polarization

Plot 3.9.1

ACTW DET: FEAK
MERZ DET: FERK QF AVG
MERE 997.1 MH:
8.77 dEpW

FRERMF OH

18
dE~s

7

ATH
18 dB

Al

UA SB

at FC
ACORR

START 238.8 MHz
IF EW 178 LkHz

Ij_ED REF 57.8 dBulsm

STOP 1. AREA GH:z

AUG BW 388 kHz SHP 7P meec

Vertical Polarization
Plot 3.9.2

ACTW DET: FEARK
MER: DET: FEAK QF AUG
MERE 931,37 HH:
3745 dEplien

FRERHF 0K

dBs
ATH

7

18 dE

i

T e e

UR SE

at FC

ACORR

STRRT 238.R MHz
IF EW 128 kHz

STOP 1. AABA GH:

RUG BW JH@ kHzr JHF 70C meec
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Test Report: HMI 261107
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EMC Lab
Vertical Polarization
Plot 3.9.3
(&3]
RLTW DET: FERK
HERS DET: FEAK QF ALG
MER 224.@ MH:
37,84 dBplWin
LOG REF 55.8 dBulbsm
18
dE~s
ATH ; ]
18 dE
WWJ do WN‘\J&'
“”’hwmn‘fﬁ
VR SE
5L FC
ACORR

START 3.8 HHz

STOR 238.6 MH:z

IF BEW 128 kHz PG BEW 388 kHzr SUF 1BB meec
Horizontal Polarization
Plot 3.9.4
(&3]
ACTY DET: FEAK
MERS DET: FERE QF AUEC
MEE 218.9 MH:
31.43 dEpW/n
L0G  REF 55.H dBulsm
1R
dBs
ATH ; —
18 dE
i o, TN b .H.MNM
[ ikl iy’ PSPV FWCN oy
WA SE
qC FC
ACORR

3TART 34.B HHz
IF EW 128 kHz

STORF 238.6 MH:

RUG BW 388 kHr SWF {HB meec
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Date: 26.11.2007

EMC Lab

3.10. Power Line Emissions measurements

Reference document:

47 CFR 815.107/207

Test Requirements:

Any U-NII devices using an AC power line are required to comply also with the
conducted limits set forth in Sec.15.207.

Test setup:

See Sec. 2.4

Operating conditions:

Under normal test conditions

Method of testing:

Conducted Emissions
Pass

S.A. Settings:

f <30MHz: RBW: 9kHz, VBW:30kHz

Radio device:

Idle

Environment

Ambient Temperature: 21°c Relative Humidity: | Atmospheric Pressure:

conditions: 54% 1011.4 hPa
Test Result: See below See Plot 3.10.1 - Plot 3.10.2
Test Results:
Measured at the charger 110VAC port.
“Phase” Lead
Measured Result Class B Limits Margin
Fr[e'\(jll:j;]cy [dBuV] [dBuV] [dB] Pass/Fail
QP AVR QP AVR QP AVR
0.162405 254 -1 65.34 55.34 -39.94 -56.34 Pass
0.369996 19 -0.2 58.50 48.50 -39.50 -48.70 Pass
0.428937 18.9 -0.4 57.27 47.27 -38.37 -47.67 Pass
1.191801 7.6 11 56.00 46.00 -48.40 -44.90 Pass
12.134127 7.6 13 60.00 50.00 -52.40 -48.70 Pass
23.04 8 1.8 60.00 50.00 -52.00 -48.20 Pass
“Neutral” Lead
Measured Result Class B Limits Margin
Fr[eI\lel:_'e;l]cy [dBuV] [dBuV] [dB] pass/Fail
QP AVR QP AVR QP AVR
0.169116 25.7 2 65.00 55.00 -39.30 -53.00 Pass
0.242786 11.9 -0.1 62.00 52.00 -50.10 -52.10 Pass
0.357086 18.7 -4.4 58.80 48.80 -40.10 -53.20 Pass
0.427023 19.6 -1 57.31 47.31 -37.71 -48.31 Pass
0.564301 10.4 0.6 56.00 46.00 -45.60 -45.40 Pass
17.94 7.8 16 60.00 50.00 -52.20 -48.40 Pass
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Measured at the charger 110VAC port

Phase Lead
Plot 3.10.1
(Z3]
ACTV DET: FERK
MEAS DET: FEAK OF AUG
MkR 1B LH:
3854 dEpl
LOG FEF 75.8 dEuV
T
%
18 gB| | T
]
—_
YR B i
sercll |0 L !
L?#h ARt B W T
START 150 kH: CTOF 3B.HH MH:
#1F EW 9.0 kHz AYG BW 3@ LHz SWF 2.49 sec
Neutral Lead
Plot 3.10.2
[E3]
ACTV DET: PERK
MEAS DET: FEAK OF AUG
MKE 188 LHz
29.51 dEub
LDG REF 75.8 dBuY
18
%,
18 aB| | T
~_]
—_
UR SBJT - |
START 150 kH: CTOF 3B.HH MH:
#1F EW 9.0 kHz AYG BW 3@ LkHz SWF 2.49 sec
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Date: 26.11.2007

3.11.  Antenna Connector Requirements

Reference document:

47 CFR §15.203

Test Requirements:

An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator shall be considered sufficient to comply with provisions of this
section.

Test Result:

The UCF employs a unique Integral (on board) permanently attached

Pass
antenna.
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Page 40 of 43 UCF VM 8X9




valiTech

EMC Lab

Test Report: HMI 261107
Date: 26.11.2007

4. Appendix

Appendix A: List of Measuring Equipment used

Equipment Manufacturer/ Model Serial Number Due date
CISPR16 EMI Receiver HP8546A 3710A00392 30.06.2008
Spectrum Analyzer 9kHz + 22 GHz HP 8593EM 3536A00131 30.06.2008
Spectrum Analyzer 100 Hz + 26.5 GHz Agilent E7405A US41160436 30.06.2008
LNA Amplifier 1 GHz + 18 GHz AMP - 5D-010180-30-10P-GW 618653 01.01.2008
Dual Ridged Guide Ant.1-18 GHz EMCO 3115 9602-4677 01.01.2008
Antenna 18 GHz + 26.5 GHz Alpha Industry 861A/599 505 01.01.2008
Turn table HD100 100/693 -
Antenna Mast HD 100 100/693 -
Biconical 20 —200 MHz Schwarzbeck VHBB9124 9124/0255 30.06.2008
Log-Periodic 200 — 1000 MHz Schwarzbeck VUSLP9111 VUSLP9111184 30.06.2008
Pre-Amplifier ?’(')iPT ed, AMF-5F-18002650-30- 945372 01.01.2008
LISN Fischer 50/250-25-2 - 30.06.2008
Transient Limiter HP11947A - 30.06.2008
Notch Filter Micro-Tronics BRM50702-05 0001 01.01.2008
Antenna 15G-40 GHz Schwarzbeck BBHA 9170 BBHA9170214 01.01.2008
High pass Filter Wainwright WHK 1.2/15G-10EF 3 30.06.2008
High pass Filter Wainwright WHK2.4/18G-10EF 1 30.06.2008
Oven Tenneg Ten 10.158-5 30.06.2008
LISN Fischer 50/250-25-2 - 30.06.2008
Transient Limiter HP11947A - 30.06.2008
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Appendix B: Accreditation Certificate
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THE AMERICAN ASSOCIATION FOR
LABORATORY ACCREDITATION

ACCREDITED LABORATORY

A2LA has accredited

QUALITECH EXPERTS
Petach-Tikva ISRAEL

for technical competence in the field of

Electrical Testing

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005 General
Requirements for the Competence of Testing and Calibration Laboratories. This accreditation demonstrates technical
competence for a defined scope and the operation of a laboratory quality management system (refer to joint ISO-ILAC-IAF
Communiqué dated 18 June 2005).

Presented this 6" day of June 2007,

2 Mg

President

For the Accreditation Council
Centificate Number 1633.01
Valid to September 30, 2008

For the tests or types of tests to which this accreditation applies.
please refer to the laboratory’s Electrical Scope of Accreditation.
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End of the Test Report
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