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Report ID: BIORAD_FCC.21560_rev1i.doc

1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Bioness Neuromodulation Ltd. — A Bioness Inc Company
P.O.Box 2500, 19 Ha’haroshet street, Ra’anana 43654, Israel
+972 9790 7100

+972 9748 5740

eyal.lasko@bioness.co.il

Mr. Eyal Lasko

2 Equipment under test attributes

Product name:
Product type:
Model(s):

Serial number:
Hardware version:
Software release:
Receipt date

NESS H200 RF Wireless Orthosis, Right (RFSO)
Transceiver

H2W-5A00

001

2.01

1.0.0

12/28/2010

3 Manufacturer information

Manufacturer name:
Address:
Telephone:

Fax:

E-Mail:

Contact name:

4 Test details

Project ID:
Location:

Test started:
Test completed:

Test specification(s):

Bioness Neuromodulation Ltd. — A Bioness Inc Company
P.0.Box 2500, 19 Ha’haroshet street, Ra’anana 43654, Israel
+972 9790 7100

+972 9748 5740

eyal.lasko@bioness.co.il

Mr. Eyal Lasko

21560

Date of Issue: 10-Oct-12

Hermon Laboratories Ltd. Harakevet Industrial Zone, Binyamina 30500, Israel

12/30/2010
1/18/2011
FCC 47CFR Part 15, subpart C, §15.247
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5 Tests summary

Test
Transmitter characteristics
FCC section 15.247(a)(2), 6 dB bandwidth
FCC section 15.247(b)3, Peak output power
FCC section 15.247(d), Radiated spurious emissions
FCC section 15.247(e), Peak power density
FCC section 15.247(i), section 5.5, RF exposure

FCC section 15.207(a), Conducted emission

Report ID: BIORAD_FCC.21560_rev1i.doc

Date of Issue: 10-Oct-12

Status

Pass
Pass
Pass
Pass

Pass, Exhibit provided in
documentation for
Application

Pass

Testing was completed against all relevant requirements of the test standard. The results obtained indicate that the product

under test complies in full with the requirements tested.

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

This test report supersedes the previously issued test report identified by Doc ID:BIORAD_FCC.21560.

Name and Title

Date

Signature

Tested by: Mr. A. Troupiansky, test engineer

January 18, 2011

§

Reviewed by: | Mrs. M. Cherniavsky, certification engineer

October 10, 2012

e

Approved by: | Mr. M. Nikishin, EMC and Radio group manager

October 11, 2012

-

4
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6.1

6.2

6.3

6.4

EUT description

General information

The EUT, RF-controlled orthosis (RFSO), is a part of NESS H200 Wireless Hand Rehabilitation System, which
delivers electrical stimulation transcutaneously to the nerves of the flexor and extensor muscles that control the
hand. The system is indicated for the following functional and therapeutic uses:

-Improvement of hand function and active range of motion in patients with hemiplegia due to stroke or upper limb
paralysis due to C5 spinal cord injury;

-Maintenance and/or increase of range of motion;

-Prevention and/or retardation of disuse atrophy;

-Increase of local blood circulation.

The H200 Wireless system comprises of the following units:

Description Model or P/N | Hardware revision | Software release |Serial number
NESS H200 Wireless Control Unit H2W-5600 2.0 1.0.0 001
NESS H200 Wireless System Charger| LG3-5C00 (Friwo NA NA NA
by Friwo (AC/DC adapter) P/N FW7555M/05)
NESS H200 RF Wireless Orthosis,
Right (RFSO) H2W-5A00 2.0.1 1.0.0 001

The RF-controlled orthosis (RFSO) stabilizes the wrist at a functional angle and transmits electrical stimulation
through a five-electrode configuration.
A wireless, handheld Control Unit, used to start and stop stimulation, adjust stimulation intensity, and select among

multiple clinician-designed stimulation programs.
These components communicate wirelessly to provide hand flexion or extension in functional and therapeutic
modes.

Ports and lines

Port Port Cable
type description Connected from Connected to Qty. | Cable type length, m
Power AC power AC mains AC/DC adapter 1 NA Wall mounted
Power DC power AC/DC adapter EUT 1 Unshielded 15

EUT mode of operation

The NESS H200 Wireless Control Unit sends commands for starting stimulation, the NESS H200 RF Wireless
Orthosis, Right (RFSO) is connected to the NESS H200 Wireless System Charger and generates stimulation
sequences and transmits messages back to the NESS H200 Wireless Control Unit; the NESS H200 Wireless
Control Unit transmits messages (command/ACK) to the NESS H200 RF Wireless Orthosis, Right (RFSO).

Changes made in the EUT

No changes were implemented during the testing.
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6.5 Test configuration

Photograph 6.5.1 EUT in X-axis orthogonal position

Photograph 6.5.2 EUT in Y-axis orthogonal position
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Photograph 6.5.3 EUT in Z-axis orthogonal position
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6.6 Transmitter characteristics

Report ID: BIORAD_FCC.21560_rev1i.doc
Date of Issue: 10-Oct-12

Type of equipment

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

Assigned frequency range 2400.0 — 2483.5 MHz

Operating frequency range 2401.0 — 2482.0 MHz

RF channel spacing 1000 kHz
Maximum rated outout power At transmitter 50 Q RF output connector NA
putp Peak power 2.7 dBm
\Y No
continuous variable
Is transmitter output power variable? stepped variable with stepsize dB
Yes —

minimum RF power dBm

maximum RF power dBm
Antenna connection

. . . with temporary RF connector
unique coupling standard connector \' integral v without temporary RF connector

Antenna/s technical characteristics
Type Manufacturer Model number Gain
Chip Antenna 2.4GHz Fractus FR05-S1-N-0-102 -2.3 dBi
Transmitter aggregate data rate/s 0.25 Mbps
Type of modulation FSK
Type of multiplexing NA

Modulating test signal (baseband)

Binary data message

Maximum transmitter duty cycle in normal use

Refer to the manufacturer declaration

Transmitter duty cycle supplied for test 100 % | Tx ON time NA | Period NA
Transmitter power source
\Y Battery Nominal rated voltage 3.7VDC | Battery type Rechargeable, Li-Poly, 280-350mAh
DC Nominal rated voltage
AC mains Nominal rated voltage | Frequency Hz
Common power source for transmitter and receiver \' yes no
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Test specification: FCC section 15.247(a)(2), 6 dB bandwidth
Test procedure: FR Vol.62, page 26243, Section 15.247(a)2
Test mode: Compliance .
Date: 1/18/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 3.7 VDC
Remarks:
7 Transmitter tests according to 47CFR part 15 subpart C requirements
7.1 Minimum 6 dB bandwidth
711 General

This test was performed to measure 6 dB bandwidth of the EUT carrier frequency. Specification test limits are given

in Table 7.1.1.

Table 7.1.1 The 6 dB bandwidth limits
Assigned frequency, MHz Modulation envelope reference points*, dBc Minimum bandwidth, kHz
902.0 — 928.0
2400.0 — 2483.5 6.0 500.0
5725.0 — 5850.0

* - Modulation envelope reference points provided in terms of attenuation below the peak of modulated carrier.
71.2 Test procedure
7.1.2.1 The EUT was set up as shown in Figure 7.1.1, energized and its proper operation was checked.
7.1.2.2 The EUT was set to transmit modulated carrier.
7.1.2.3 The transmitter minimum 6 dB bandwidth was measured with spectrum analyzer as frequency delta between

reference points on modulation envelope and provided in Table 7.1.2 and the associated plots.

Figure 7.1.1 The 6 dB bandwidth test setup

EUT | Spectrum

EUT Receive analyzer
antenna antenna
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Test specification: FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure: FR Vol.62, page 26243, Section 15.247(a)2

Test mode: Compliance .

Date: 1/18/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 3.7 VDC
Remarks:

Table 7.1.2 The 6 dB bandwidth test results

ASSIGNED FREQUENCY BAND: 2400.0 — 2483.5 MHz

DETECTOR USED: Peak

SWEEP MODE: Single

SWEEP TIME: Auto

RESOLUTION BANDWIDTH: 100 kHz

VIDEO BANDWIDTH: 300 kHz

MODULATION ENVELOPE REFERENCE POINTS: 6.0 dBc

MODULATION: FSK

MODULATING SIGNAL: Binary data message

BIT RATE: 0.25 Mbps

Carrier frequency, MHz 6 dB bandwidth, kHz Limit, kHz Margin, kHz Verdict

2401.0 820 500.0 -148.0 Pass
2441.0 800 500.0 -300.0 Pass
2482.0 815 500.0 -520.0 Pass

Reference numbers of test equipment used
[ HL1446 | HL2909 | |
Full description is given in Appendix A.
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Report ID: BIORAD_FCC.21560_rev1i.doc

Date of Issue: 10-Oct-12

Test specification:

FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure:

FR Vol.62, page 26243, Section 15.247(a)2

Test mode: Compliance .
Date: 1/18/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 3.7 VDC

Remarks:

Plot 7.1.1 The 6 dB bandwidth test result at low frequency

Mki2 & 520 kHz

Ref 34 dBm Atten 5 dB 0.006 dB
Peak m
1
Log
2
z z
dB/
Center 2.401 GHz Span 2 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 5 ms (401 pts)
Marker Trace Type X dotis Amplitude
1 1 Freq 2401085 GHz -3429 dBm
2R (1 Freq 2400540 GHz 4056 dBm
28 (1) Freq 820 kHz 0.006 48

Plot 7.1.2 The 99% power bandwidth test result at low frequency

Ref 38 dBm Atten 5 dB
#Peak
Log

i Mm%

}

Center 2.401 GHz Span 3 MHz
#Res BW 30 kHz #VBW 300 kHz Sweep 5 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr  99.00%
873.8470 kHz X8 260008
Transmit Freq Error -45.191 kHz
% dB Bandwidth 1.106 MHz
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Report ID: BIORAD_FCC.21560_rev1i.doc
Date of Issue: 10-Oct-12

Test specification:

FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure:

FR Vol.62, page 26243, Section 15.247(a)2

Test mode:

Compliance

Verdict: PASS

Date:

1/18/2011

Temperature: 23 °C

Air Pressure: 1017 hPa Relative Humidity: 41 % | Power Supply: 3.7 VDC

Remarks:

Plot 7.1.3 The 6 dB bandwidth test result at mid frequency

Mki2 & 800 kHz

Ref 38 dBm Atten 5 dB 0557 dB
Peak
1

Log
2 m
dB/

=
Center 2.441 GHz Span 2 MHz

#Res BW 100 kHz VBW 300 kHz Sweep 5 ms (401 pts)
Mater Trace Type X, s Amplitude
1 ) Freq 2441085 GHz -41.18 dBm
2R O Freq 2440550 GHz -47 39 dBm
24 ] Freq 800 kHz 0557 dB

Plot 7.1.4 The 99% power bandwidth test result at mid frequency

Ref 38 dBm Atten 5 dB
#Peak
Log

10

M‘\m

Center 2.441 GHz
#Res BW 30 kHz

Span 3 MHz

#VBW 300 kHz Sweep 5 ms (401 pts)

Occupied Bandwidth Occ BW % Pwr  99.00%
873.0725 kHz xd8 20043

Transmit Freq Error -46.673 kHz

% dB Bandwidth 1.101 MHz
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Report ID: BIORAD_FCC.21560_rev1i.doc
Date of Issue: 10-Oct-12

Test specification:

FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure:

FR Vol.62, page 26243, Section 15.247(a)2

Test mode:

Compliance

Verdict: PASS

Date:

1/18/2011

Temperature: 23 °C

Air Pressure: 1017 hPa Relative Humidity: 41 %

| Power Supply: 3.7 VDC

Remarks:

Plot 7.1.5 The 6 dB bandwidth test result at high frequency

Mki2 & 515 kHz

Ref 38 dBm Atten 5 dB -0.443 dB
Peak
Log /Iw‘\w’él-\
2
dB/ z
Center 2.482 GHz Span 2 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 5 ms (401 pts)
Matker Trace Type X hotiz Amplitude
1 <] Freq 2.432035 GHz -30.63 dBm
2R %] Freq 2431545 GHz -45.56 dBm
28 O} Freq 215 kHz -0.443 dB

Plot 7.1.6 The 99% power bandwidth test result at high frequency

Ref 38 dBm Atten 5 dB
#Peak
Log m
10
\MM

4B/ M

Center 2.482 GHz
#Res BW 30 kHz

Span 3 MHz

#VBW 300 kHz Sweep 5 ms (401 pts)

Occupied Bandwidth Qcc BW % Par 99.00 %
874.4874 kHz xdB 2600 8

Transmit Freq Error -52.886 kHz

1 dB Bandwidth 1.135 MHz
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Test specification: FCC section 15.247(b)3,Peak output power
Test procedure: FR Vol.62, page 26243, Section 15.247(b)
Test mode: Compliance .
Date: 1/18/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1017 hPa Relative Humidity: 43 % | Power Supply: 3.7 VDC
Remarks:
7.2 Peak output power
7.21 General
This test was performed to measure the maximum peak output power radiated by transmitter. Specification test
limits are given in Table 7.2.1.
Table 7.2.1 Peak output power limits
Assigned frequency Maximum antenna Peak output power* Equivalent field strength
range, MHz gain, dBi W dBm limit @ 3m, dB(pV/m)**
2400.0 — 2483.5 6.0 1.0 30.0 131.2
*- The limit is provided in terms of conducted RF power at the antenna connector. If transmitting antennas of
directional gain greater than 6 dBi are used, the peak output power limit shall be reduced below the stated value as
follows:
by 1 dB for every 3 dB that the directional gain of antenna exceeds 6 dBi for fixed point-to-point
transmitters operate in 2400-2483.5 MHz band;
without any corresponding reduction for fixed point-to-point transmitters operate in 5725-5850 MHz band;
by the amount in dB that the directional gain of antenna exceeds 6 dBi for the rest of transmitters.
**- Equivalent field strength limit was calculated from the peak output power as follows: E=sqrt(30xPxG)/r, where P
is peak output power in Watts, r is antenna to EUT distance in meters and G is transmitter antenna gain in dBi.
7.22 Test procedure
7.2.2.1 The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.
7.2.2.2 The EUT was adjusted to produce maximum available to end user RF output power.
7.2.2.3 The field strength of the EUT fundamental emission was measured in 3 orthogonal positions of the device.
7.2.2.4 The resolution bandwidth of spectrum analyzer was set wider than 6 dB bandwidth of the EUT and the field
strength of the EUT carrier frequency was measured with antenna connected to spectrum analyzer/ EMI receiver.
To find maximum radiation the turntable was rotated 360° and the measuring antenna height was swept in both
vertical and horizontal polarizations.
7.2.2.5 The maximum field strength of the EUT carrier frequency was measured as provided in Table 7.2.2 and associated
plots.
7.2.2.6 The maximum peak output power was calculated from the field strength of carrier as follows:
P = (E x d)?/ (30 x G),
where P is the peak output power in W, E is the field strength in V/m, d is the test distance and G is the transmitter
numeric antenna gain over an isotropic radiator.
The above equation was converted in logarithmic units for 3 m test distance:
Peak output power in dBm = Field strength in dB(uV/m) - Transmitter antenna gain in dBi — 95.2 dB
7.2.2.7 The worst test results (the lowest margins) were recorded in Table 7.2.2.
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Test specification: FCC section 15.247(b)3,Peak output power

Test procedure: FR Vol.62, page 26243, Section 15.247(b)

Test mode: Compliance .

Date: 1/18/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1017 hPa Relative Humidity: 43 % | Power Supply: 3.7 VDC
Remarks:

Figure 7.2.1 Setup for carrier field strength measurements

W\ .
) % Ferrites

Test distance

4.0m

Wooden
table EUT

Flush
mounted
turn table

1.0m

Ground plane

A o o o o o A A o A Ao A A Ao S A AT A,

Auxilliary L Power iﬁgf;;;:}
equipment supply EMI receiver
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Report ID: BIORAD_FCC.21560_rev1i.doc
Date of Issue: 10-Oct-12

Test specification:

FCC section 15.247(b)3,Peak output power

Test procedure:

FR Vol.62, page 26243, Section 15.247(b)

Test mode: Compliance

Date: 1/18/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1017 hPa Relative Humidity: 43 % | Power Supply: 3.7 VDC
Remarks:

Table 7.2.2 Peak output power test results

ASSIGNED FREQUENCY RANGE:

2400.0 — 2483.5 MHz

TEST DISTANCE: 3m

TEST SITE: OATS

EUT HEIGHT: 0.8m

DETECTOR USED: Peak

TEST ANTENNA TYPE: Double ridged guide (above 1000 MHz)

MODULATION: FSK

BIT RATE: 250 kbps

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

DETECTOR USED: Peak

EUT 6 dB BANDWIDTH: 648.0 kHz

RESOLUTION BANDWIDTH: 1 MHz

VIDEO BANDWIDTH: 3 MHz

Frequency, | Field strength, Antenna Antenna Azimuth, |EUT antenna] Peak output Limit, | Margin, Verdict
MHz dB(uV/m) polarization | height, m degrees” gain, dBi power, dBm** dBm dB***

2401.000 95.4 V 1.10 48 -2.3 2.5 30.0 -27.5 Pass
2441.000 95.6 V 1.10 48 -2.3 27 30.0 -27.3 Pass
2482.000 94.7 V 1.10 48 -2.3 1.8 30.0 -28.2 Pass

The recorded test results were obtained in the EUT Z-axis position.

*- EUT front panel refer to 0 degrees position of turntable.

**- Peak output power was calculated from the field strength of carrier as follows: P = (E % d)2/(30 x G),

where P is the peak output power in W, E is the field strength in V/m, d is the test distance in meters and G is the transmitter
numeric antenna gain over an isotropic radiator. The above equation was converted in logarithmic units for 3 m test
distance: Peak output power in dBm = Field strength in dB(uV/m) - Transmitter antenna gain in dBi — 95.2 dB

***- Margin = Peak output power — specification limit.

Reference numbers of test equipment used

[ HL1984 | HL2870 | HL2871 |

HL 3818

Full description is given in Appendix A.

Page 16 of 63



I‘

HERMON LABORATORIES

Report ID: BIORAD_FCC.21560_rev1i.doc

Date of Issue: 10-Oct-12

Test specification:

FCC section 15.247(b)3,Peak output power

Test procedure:

FR Vol.62, page 26243, Section 15.247(b)

Test mode: Compliance .
Date: 1/18/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1017 hPa Relative Humidity: 43 % | Power Supply: 3.7 VDC

Remarks:

Plot 7.2.1 Field strength of carrier at low frequency

EUT POSITION: Z-axis
ANTENNA POLARIZATION: VERTICAL
Mkr1 2.4007375 GHz
Ref 100 dB.vim Atten 5 dB 95.44 dByv/m
Peak
Log e
10
dB/
e
V1 52
s3 FC
A AA
Center 2.401 GHz Span 5 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pis)
Plot 7.2.2 Field strength of carrier at mid frequency
EUT POSITION: Z-axis
ANTENNA POLARIZATION: VERTICAL

Mkr1 2.4407750 GHz
Ref 100 dBp/m Atten 5 dB 95.35 dBpv/m

Peak &
Log *

10
dB/

B

V1 S2

S3 FC

A AA

Center 2.441 GHz Span 5 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pts)
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Report ID: BIORAD_FCC.21560_rev1i.doc

Date of Issue: 10-Oct-12

Test specification:

FCC section 15.247(b)3,Peak output power

Test procedure:

FR Vol.62, page 26243, Section 15.247(b)

Test mode: Compliance .
Date: 1/18/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1017 hPa Relative Humidity: 43 % | Power Supply: 3.7 VDC

Remarks:

Plot 7.2.3 Field strength of carrier at high frequency

EUT POSITION:

Z-axis

ANTENNA POLARIZATION: VERTICAL

Mkr1 2.4821750 GHz

Ref 100 dB/m Atten 5 dB 94.7 dBpv/m
Peak
Log N,,—v*"ﬂ—?ﬂ‘“h
10
dB/f
e
V1 s2
83 FC
A AR
Center 2.482 GHz Span 5 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 5 ms (401 pis)
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Test specification: FCC section 15.247(d), Radiated spurious emissions
Test procedure: FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4
Test mode: Compliance .
Date: 12/30/2010 Verdict: PASS
Temperature: 23 °C Air Pressure: 1014 hPa Relative Humidity: 36 % | Power Supply: 3.7 VDC
Remarks:
7.3  Field strength of spurious emissions
7.31 General
This test was performed to measure field strength of spurious emissions from the EUT. Specification test limits are
given in Table 7.3.1.
Table 7.3.1 Radiated spurious emissions limits
Field strength at 3 m within restricted bands, Attenuation of field
Frequency, MHz dB(pV/m)* strength of spurious versus
. carrier outside restricted
Peak Quasi Peak Average bands. dBc***
0.009 — 0.090 148.5 - 128.5 NA 128.5 — 108.5**
0.090 - 0.110 NA 108.5 — 106.8** NA
0.110 - 0.490 126.8 — 113.8 NA 106.8 — 93.8**
0.490 — 1.705 73.8 — 63.0**
1.705 - 30.0* 69.5
30-88 NA 40.0 NA 200
88 — 216 43.5
216 — 960 46.0
960 - 1000 54.0
1000 — 10""harmonic 74.0 NA 54.0
*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Limsz = Limgq + 40 Iog (31/32),
where S;and S, - standard defined and test distance respectively in meters.
**- The limit decreases linearly with the logarithm of frequency.
*** - The field strength limits applied from the lowest radio frequency generated in the device, without going below 9
kHz up to the tenth harmonic of the highest fundamental frequency.
7.3.2 Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
7.3.2.1 The EUT was set up as shown in Figure 7.3.1, energized and the performance check was conducted.
7.3.2.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical
axis.
7.3.2.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.
7.3.3  Test procedure for spurious emission field strength measurements above 30 MHz
7.3.3.1 The EUT was set up as shown in Figure 7.3.2, energized and the performance check was conducted.
7.3.3.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ 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.
7.3.3.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.
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FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date:

12/30/2010
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Temperature: 23 °C
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Figure 7.3.1 Setup for spurious emission field strength measurements below 30 MHz
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Figure 7.3.2 Setup for spurious emission field strength measurements above 30 MHz
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FCC section 15.247(d), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date: 12/30/2010 Verdict: PASS
Temperature: 23 °C Air Pressure: 1014 hPa Relative Humidity: 36 % | Power Supply: 3.7 VDC
Remarks:

Table 7.3.2 Field strength of emissions outside restricted bands

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:
TEST DISTANCE:

MODULATION:

BIT RATE:

DUTY CYCLE:

TRANSMITTER OUTPUT POWER SETTINGS:
DETECTOR USED:

RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

TEST ANTENNA TYPE:

2400.0 — 2483.5 MHz

0.009 - 25000 MHz

3m

FSK

250 kbps

100 %

Maximum

Peak

100 kHz

300 kHz

Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)

Field strength . Field strength| Attenuation o g
Fre;]nu: ney, | of spuriougs, Antgnn_a Arlitenna AZ|muth; of carrielg below carrier, i) Margil*n, Verdict
z dB(uV/m) polarization | height, m | degrees dB(uV/m) dBc dBc dB
Low carrier frequency
2400.000 | 57.86 | v | 1.2 | | 9501 | 37145 | 200 | -17.15 | Pass
Mid carrier frequency
No emissions were found | Pass
High carrier frequency
No emissions were found | Pass

*- EUT front panel refers to 0 degrees position of turntable.
**. Margin = Attenuation below carrier — specification limit.
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Table 7.3.3 Field strength of spurious emissions above 1 GHz within restricted bands

ASSIGNED FREQUENCY:

2400.0 — 2483.5 MHz

INVESTIGATED FREQUENCY RANGE: 1000 - 25000 MHz
TEST DISTANCE: 3m
MODULATION: FSK
BIT RATE: 250 kbps
DUTY CYCLE: 100 %
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1000 kHz
TEST ANTENNA TYPE: Double ridged guide
Antenna i Peak field strength(VBW=3 MHz) Average field strength
Fre?wu:zncy,Pl izati Height, 2:'?:;2; Measured,| Limit, Margin, | Measured, |Calculated,| Limit, Margin, | Verdict
olarization| ) 9 dB(uV/m) |dB(uvim)| dB** | dB(uVim) | dB(uVim) |dB(uvim)| dB***
Low carrier frequency
4802.000 | H [ 145 ] 33 | 504 | 740 | -236 | 504 | 51 | 540 | -48.9 | Pass
Mid carrier frequency
4882.000 | H [ 130 ] 29 | 499 | 740 | 2410 ] 495 | 46 | 540 | 494 | Pass
High carrier frequency
2483.500 v 1.10 10 62.8 74.0 -11.2 62.8 17.5 54.0 -36.5 Pass
4966.000 H 1.35 40 51.4 74.0 -22.6 51.4 6.1 54.0 -47.9 Pass

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

**. Margin = Measured field strength - specification limit.

***_ Margin = Calculated field strength - specification limit,

where Calculated field strength = Measured field strength + average factor.

Table 7.3.4 Average factor calculation

Transmission pulse Transmission burst Transmission train Average factor,
Duration,ms | Period, ms Duration,ms | Period, ms duration, ms dB
Refer to manufacturer declaration -45.3 dB

*- Average factor was calculated as follows

for pulse train shorter than 100 ms:

for pulse train longer than 100 ms:

Customer declaration:
Ton =0.544 ms

Avg factor = -45.3 dB
Period = 300 ms.

Pulse duration , Burst duration
Pulse period  Trainduration

Average factor =20xlog,, [ x Number of bursts within pulse trainj

Pulseduration Burst duration
Pulse period 100ms

Average factor =20 xlog,, [ x Number of bursts within 100 msJ
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Test procedure:
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PASS

Temperature: 23 °C
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Relative Humidity: 36 %

| Power Supply: 3.7 VDC

Remarks:

Table 7.3.5 Field strength of spurious emissions below 1 GHz within restricted bands

ASSIGNED FREQUENCY:

INVESTIGATED FREQUENCY RANGE:

TEST DISTANCE:
MODULATION:
BIT RATE:

DUTY CYCLE:

TRANSMITTER OUTPUT POWER SETTINGS:

RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

2400.0 — 2483.5 MHz
0.009 — 1000 MHz

3m

FSK

250 kbps

100 %

Maximum

0.2 kHz (9 kHz — 150 kHz)
9.0 kHz (150 kHz — 30 MHz)
120 kHz (30 MHz — 1000 MHz)
> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Frequency, F_’ea_k . Quasi-pe_ak_ Antenna Antenna Tur|.1-.tab*l*e .
MHz emission, | Measured emission, Limit, Margin, dB* | polarization | height, m position**, Verdict
dB(uV/m) dB(uV/m) dB(uV/m) ’ degrees
Low carrier frequency
No emissions were found | Pass
Mid carrier frequency
No emissions were found | Pass
High carrier frequency
No emissions were found | Pass
*- Margin = Measured emission - specification limit.
**- EUT front panel refer to 0 degrees position of turntable.
Table 7.3.6 Restricted bands
MHz MHz MHz MHz MHz GHz
0.09 - 0.1 8.37625 - 8.38675 73-74.6 399.9 - 410 2690 - 2900 10.6 - 12.7
0.495 - 0.505 8.41425 - 8.41475 74.8-75.2 608 - 614 3260 - 3267 13.25-134
2.1735 - 2.1905 12.29 - 12.293 108 - 121.94 960 - 1240 3332 - 3339 14.47 - 14.5
4.125-4.128 12.51975 - 12.52025 123 - 138 1300 - 1427 3345.8 - 3358 15.35-16.2
417725 - 417775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-214
4.20725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01-23.12
6.215-6.218 16.42 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6-24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 - 1722.2 7250 - 7750 31.2-31.8
6.31175 - 6.31225 16.80425 - 16.80475 167.72 -173.2 2200 - 2300 8025 — 8500 36.43 - 36.5
8.291 - 8.294 25.5-25.67 240 - 285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5 - 38.25 322 - 335.4 2483.5 - 2500 9300 - 9500
Reference numbers of test equipment used
HL 0446 HL 0521 HL 0604 HL 1984 HL 2870 HL 2871 HL 2909 HL 3533
HL 3818 HL 3883

Full description is given in Appendix A.
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Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4
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Date: 12/30/2010 Verdict: PASS
Temperature: 23 °C Air Pressure: 1014 hPa Relative Humidity: 36 % | Power Supply: 3.7 VDC
Remarks:

Plot 7.3.1 Radiated emission measurements at the mid carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: ANTENNA POLARIZATION:
Vertical Horizontal
i Aglent R T 1 Agilent E T
Mkr1 2.440800 GHz Mkr1 2.440800 GHz
Ref 100 dBv/m Atten 5 dB 94.89 dByv/m Ref 100 dBpiv/m Atten 5 dB 93.09 dBpi//m
Peak Peak
A e A S
dB/ \ dB/ V\\M
iy
NSV " JMJ\\, M a i
L) s w W V‘MN“I"W\AIWV TW
V1 S2 V1 52
S3 FC S3 FC|
A AA A AA
Center 2.441 GHz Span 2 MHz Center 2.441 GHz Span 2 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 5 ms (401 pts) #Res BW 100 kHz VBW 300 kHz Sweep 5 ms {401 pts)
3.CEL file loaded AT CEL file loaded
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FCC section 15.247(d), Radiated spurious emissions

Test procedure:
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Test mode:

Compliance

Date:

12/30/2010

Verdict: PASS

Temperature: 23 °C

Air Pressure: 1014 hPa

Relative Humidity: 36 %

| Power Supply: 3.7 VDC

Remarks:

Plot 7.3.2 Radiated emission measurements from 9 to 150 kHz at the low carrier frequency

TEST SITE: Fully anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(@3]
RCTW DET: PERK
MERS DET: PERK OP RUG
MR 3.2 kHz
BA.39 dEulim
LOG  REF 13B.8 dBplsm
1B =
O
4B dB T
‘_\__‘_\_—_‘_‘—\—\_
VR SBE"‘H"‘.‘"IL U
sCPL | gy g
A ¥
o T
N ol YV ik L Lo RS

START 3.@ kHz

RL »IF BH 1. B kHz AUG BW 3 kHr

STOP 198.8 kHz
SHFE 7B msec

Plot 7.3.3 Radiated emission measurements from 9 to 150 kHz at the mid carrier frequency

TEST SITE: Fully anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(@3]
ACTYW DET: PERK
MERS DET: PERK OP RUG
MER 1B.9 kHz
95.19 dBplim
LOG REF 13B.8 dBulsm
N
T
4B dB [ e N
—__"‘“——____
P
SE bt M““M
S0 FL
ACORR | *W"
Wb, o
LA L™ oY e | WWW
START 9.@ kHz STOP 158.8 kHz
L #IF BW 1.8 kHz AUG BW 3 kHz SHF 7BR meec
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Plot 7.3.4 Radiated emission measurements from 9 to 150 kHz at the high carrier frequency

TEST SITE: Fully anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(@3]
RCTW DET: PERK
MERS DET: PERK OP RUG
MR 3.2 kHz
BA.5A dEulim
LOG  REF 13B.8 dBplsm
1B =
O EE—
4B dB R e e O
‘_\__‘_\_—_‘_‘—\—\_
VA 3B *“Mw
L FC
ACORR MMWNY“WW
M
’ WWMMW%M
START 9.@ kHz STOP 130.8 kHz
RL #1F BW 1.8 kHz WG BW 3 kHz SHF 7HE meec

Plot 7.3.5 Radiated emission measurements from 0.15 to 30 MHz at the low carrier frequency

TEST SITE: Fully anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(2]
ACTW DET: PERK
MERS DET: PERK OF AUD
MKR 1BE kHz
57,98 dBub/m
LOG REF 185.8 dBubsm
=
dBs ]
ATH ==
18 dE
H_H"\-\_
T
VR SE e
50 FC .
ACORR M
il
M,
e P -
START 158 kHz STOP 3@.00 Mz
RL ®#IF BH 9.0 kH: RUG BM 38 kH: SHP 2,93 sec
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Plot 7.3.6 Radiated emission measurements from 0.15 to 30 MHz at the mid carrier frequency

TEST SITE: Fully anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical

(]

RCTW DET: PERK

MERS DOET: FERK OF RUG
MR 168 kHz
57.BA dEulim

L0 REF 185.8 dEplsm
]

dBs | T
ATH
1B dE

—

o

WA SE
50 OFC| |
RCORR “ecd

[,

|

START 15@ kHz STOF 3@.BA MHz
RL #1F BW 3.8 kHz AWG BW 3@ kHz SHF .49 sec

Plot 7.3.7 Radiated emission measurements from 0.15 to 30 MHz at the high carrier frequency

TEST SITE: Fully anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical

(]

RCTU DET: PERK

MEAS DET: FEAK QF RAVG
MR 1B8 kHz
5714 dBulim

LOG  REF 1@85.8 dBplsm
iR

dBs | T
ATH
18 dE

|

.

VR 3B
30 FL Wmmk
ACORR -

ki e,

P

START 15@ kHz STOF 3@.08 MHz
L #1F BW 3.8 kHz AYG BW 38 kHz ZHE 2.43  sec
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Plot 7.3.8 Radiated emission measurements from 30 to 1000 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

Fully anechoic chamber
3m
Vertical and Horizontal

(@3]
ACTW DET: PEREK
HERS DET: FEAK QF RUG
MER 37.39 MHz
£/ .50 dEulim
LOG  REF E@.@ dBplsm FRERMF 0N
1B
dBs i
LATH I
A di I .
] i\ I i purte]
=y v
VA 5B J MNJhwiiwmwmmmﬂlfﬂwhwﬁw
SCOFLC
ACORR

START 3@ B MHz

3T0F 1.4ARA CHz

RL #1F BW 1cB kHz AWG BW 3@P kHz SHF 7HE meec

Plot 7.3.9 Radiated emission measurements from 30 to 1000 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:

Fully anechoic chamber
3m

ANTENNA POLARIZATION: Vertical and Horizontal
(2]
RCTW DET: PFERK
MEAS DET: FERK OF AYG
MER 103.7 MHz
£, 70 dEulsm
LOG FREF E@.8 dBulsm FRERHF 0N
iR
dBs i
1ATH I
@ dE I !
e Wm“-\ﬂp Lsropt™]
o 5oL | Ny
LY
ACORE
START 38 @ MHz STOF 1_AABA GHz
RL #1F BH 128 kHz AWG BW 3AR kHr SHPE VAR meec
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Plot 7.3.10 Radiated emission measurements from 30 to 1000 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

(@]

LOG

FEF EE.8 dBuYsm

Fully anechoic chamber
3m
Vertical and Horizontal

ACTW DET:
MEAS DET:

PERE

FERK OF RUG
MER 97 .8 MHz
o6, BA dBuYsm

FREAMF 0N

1B
dBs

I

HATH
@ dE

UA 5B

vwﬂ\vwﬂmfvhnwwﬂk”“Jj

oC FC

ACORR

START 3@ B MHz
L #IF BN 128 kHz

STOF 1.4ARA (Hz

AYG EBW 3@P kHz SWP 7HE meec

Plot 7.3.11 Radiated emission measurements from 1000 to 2390 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

(]

LOG
1@

REF 58.8 dEul/m

Fully anechoic chamber
3m
Vertical and Horizontal

RCTW DET:
MEAS DET:

FEREK

FERKE OF RAUG
MER £.353 (Hz
39,84 dBulim

FREAMP 0N

dBs

HLATH
d dE

WA 3B

iC FC
ACORR

START 1.@B@ GHz
L #1F BW 1.8 MHz

STOF £.3398 OHz

AYG BW 3 MHz SHF £7 B msec
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Plot 7.3.12 Radiated emission measurements from 1000 to 2400 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

(]

LOG

REF EE.8 dEuls/m

Fully anechoic chamber
3m
Vertical and Horizontal

ACTW DET:
MEAS DET:

PERK

FERK OF RUG
HEKR B.4RA GHz
39,78 dBulim

FREAMF DN

1B
dBs

HATH
A dE

VR 5B

30 FC

ACORR

START 1_@B@ GH:z
RL #IF BW 1.8 MHz

STOP £.4BA CHz

AVG BW 3 MHz SHF £d.0 msec

Plot 7.3.13 Radiated emission measurements from 1000 to 2400 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

(]

LOG
1@

REF 58.8 dEul/m

Semi anechoic chamber
3m
Vertical and Horizontal

RCTW DET:
MEAS DET:

FEREK

FPERK GF RVG
MER E.4B@ GHz
39.51 dBulim

FREAMP 0N

dBs

HLATH
d dE

WA 3B

iC FC
ACORR

START 1.@B@ GHz
L #1F BW 1.8 MHz

STOF £.4B8 (Hz

AYG BW 3 MHz SHP E3.B meec

Page 30 of 63



I‘

HERMON LABORATORIES

Report ID: BIORAD_FCC.21560_rev1i.doc
Date of Issue: 10-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

FR Vol. 62, page 26243, Section 15.247(c) / ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date: 12/30/2010 Verdict: PASS
Temperature: 23 °C Air Pressure: 1014 hPa Relative Humidity: 36 % | Power Supply: 3.7 VDC
Remarks:

Plot 7.3.14 Radiated emission measurements from 2390 to 2402 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
Mkr2 2.40000 GHz
Ref 100 dBpY/m Atten 5 dB 57.86 dBpvm
Peak
Log T

10
dB/

Start 2.39 GHz

Stop 2.402 GHz

#Res BW 100 kHz VBW 300 kHz Sweep 4 ms (401 pts)
Marker Trace Type X Aois Amplitude
1 1) Freg 2.40080 GHz 95.01 dByM/m
2 1) Freg 2.40000 GHz £7.88 dByv/m

file loaded

Plot 7.3.15 Radiated emission measurements from 2483.5 to 2900 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR/LIMIT Peak / Average
(@3]
RCTW DET: PEREK
MEAS DET: PEAK OF AUG
MR 2. AR52 GHz
Y1 B2 dBulsm
L0CG FREF EA.A dBulsm PRERMP [N
]
dBs
LATH
@ dE N , Lr, PSP,
VA B
30OFL
ACORR
STRRT 3.4B35 CGHr STOF 2.3ARA GHz
RL 11F BEW 1.8 HHz AVG BW 3 MHz SHF 8. B meec
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Plot 7.3.16 Radiated emission measurements from 2483.5 to 2900 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR/LIMIT Peak / Average
(@2]
ACTW DET: PERK
MEAS DET: PERK OF RUG
MR 2.33R6 GOHz
H2.13 dBulsm
L0  FREF EA.@ dEulsm FRERMP 0N
]
dE~s
LATH
A dE - i A
VA B
S0 FC
ACORR
STRRT 3.4B35 CGHr STOF 2.3ARA GHz
RL #1F BW 1.B HHz AYG BW 3 MHz SHE @ B meec
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Plot 7.3.17 Radiated emission measurements from 2481 to 2500 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal

RBW = 1MHz; VBW = 3MHz

Feak

1

RBW = 100 kHz; VBW = 300 kHz

Peak

Mkr2 2.4835000 GHz Mkr2 2.4835000 GHz
Ref 100 dBpm Atten 5 dB 9242 dBpV/m Ref 100 dBpMim Atten 5 dB 66.06 dBN/m

#Res BW 1 MHz
hlarker Trace

1 <)

z (1

Type % fuods
Freq

Fieq

BL file loaded

VBW 3 MHz

24827675 GHz
24236000 GHz

Sweep 4 ms (401 pts)
Amplitude
0614 dBm
6242 dBim

SA reading 1= SA reading Mkr1 = 92.4 dBuV/m

Log = Log
10 0
rA

N WP PSR i

e A b o P I AP A Y A P i

DI DI
74.0 y4.0
dBpn: dBp/n:
Start 2.481 GHz Stop 2.5 GHz [tart 2.481 GHz Stop 2.5 GHz

fRes BW 100 kHz
Marker Trave

1 1y

z 1

VBW 300 kHz
3 s
24827575 GHz
24335000 GHz

Sweep 4 ms (401 pts)
Amplitude
0563 dBym
66,05 dBm

Type
Freq
Freq

nades

/ ] d
SA reading 2= SA reading Mkr1 = 95.68 dBuV/m
BA reading 3= SA reading Mkr2 = 66.06 dBuV/m

Test result = SA reading 1 — [(SA reading 2)-(SA reading 3)] =
=92.4 — (95.68 — 66.06) = 62.80 dBuV/m
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Plot 7.3.18 Radiated emission measurements from 2500 to 2900 MHz at the high carrier frequency

TEST SITE:

Semi anechoic chamber

TEST DISTANCE:

3m

ANTENNA POLARIZATION:

Vertical and Horizontal

Mkr1 2.642 GHz

Ref 60 dBy/m #Atten 0 dB 46.23 dBpv/m
Peak

Log B

" W

dBf  YORni b At e ity i P A AVt it
Dl

540

dBpvfrin

W1 52

53 FC

A LA

PA,

Start 2.5 GHz Stop 2.9 GHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 4 ms {401 pts)

BL file Inaded

Plot 7.3.19 Radiated emission measurements from 2900 to 6000 MHz at the low carrier frequency

TEST SITE:

Semi anechoic chamber

TEST DISTANCE:

3m

ANTENNA POLARIZATION: Vertical and Horizontal
5 Agilent R T
Mkr1 4.79875 GHz
Ref 60 dBpim #Atten 0 dB 49.38 dBpvYm
Feak
Log &
10 JW
dB/ y e ey s MRS Al
DI
54.0
dBpr
Wl 52
53 FC
AAA
Start 2.9 GHz Stop 6 GHz

#Res BW 1 MHz #VBW 3 MHz Sweep 8.126 ms (401 pts)
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Plot 7.3.20 Radiated emission measurements from 2900 to 6000 MHz at the mid carrier frequency

TEST SITE:

Semi anechoic chamber

TEST DISTANCE:

3m

ANTENNA POLARIZATION:

Vertical and Horizontal

i Agilent

R T

Ref 60 dBpv/m

Peak
Log
10
dB/

DI
54.0
dByv/

W1 52
23 FC
AAR

#Atten 0 dB

Mkr1 4.88400

GHz

49.14 dBpvim

| i A et A

WLMWW\“WW

Start 2.9 GHz
#Res BW 1 MHz

H#VBW 3 MHz

Stop 6 GHz

Sweep 8.126 ms (401 pts)

AMP file loaded

Plot 7.3.21 Radiated emission measurements from 2900 to 6000 MHz at the high carrier frequency

TEST SITE:

Semi anechoic chamber

TEST DISTANCE:

3m

ANTENNA POLARIZATION:

Vertical and Horizontal

i Agilent

R T

Ref 60 dBpv/m

Peak
Log
10
dB/

DI
54.0
dByv/

W1 52
23 FC
AAR

#Atten 0 dB

Mkr1 4.96925 GHz
51.2 dBp\im

b pbond
¥

T e i TP

o
| s MJL..,WMJ\WNW

Start 2.9 GHz
#Res BW 1 MHz

H#VBW 3 MHz

Stop 6 GHz
Sweep 8.126 ms (401 pts)

“MP file loaded
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Plot 7.3.22 Radiated emission measurements from 6000 to 18000 MHz at the low carrier frequency

TEST SITE: OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

RBW = 1 MHz, VBW = 3 MHz RBW = 1 MHz, VBW = 10 kHz

2 Agllent R T 20 Agilent R T

Mkr1 13.00 GHz Mkr1 18.0000 GHz
Ref60 dBp\//m #Atten 0 dB 46.08 dBpiv/m  Ref60 dBpivim #itten 0 dB 47 42 dBpvim
Feak Peak
l{;g L ;9
i
B/ R Bl [ e B/ il
I e (Banas SRR ORI

DI 1]
54.0 p4.0
dB v By
W1 52 1 52
53 FC E3 FC
A AA B AR
Start 6 GHz Stop 18 GHz Start 13 GHz Stop 18 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 60 ms (401 pts) ¥Res BW 1 MHz #VBW 10 kHz Sweep 653.2 ms (101 pts)

Plot 7.3.23 Radiated emission measurements from 6000 to 18000 MHz at the mid carrier frequency

TEST SITE: OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

RBW = 1 MHz, VBW = 3 MHz RBW =1 MHz, VBW = 10 kHz

% Agilent R T 7t Agilent R T

Mkr1 13.00 GHz Mkr1 18.0000 GHz
Ref 60 dByvim #Atten 0 dB 44.7 dBuvim  Ref60 dBuivim #Atten 0 dB 46.96 dBpim
Feak Peak
Log og
10 o Freend 0
an/ Urmot e [ HBr il
WMW“WWW_MWW
DI |
54.0 p4.0
dB i HBs
M1 52 1 52
53 FC B3 FC
A AR [ A4
Start 6 GHz Stop 18 GHz Start 13 GHz Stop 18 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 60 ms (401 pts) ¥Res BW 1 MHz H#VBW 10 kHz Sweep 653.2 ms (101 pts)
1P file loaded MP file loaded
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Plot 7.3.24 Radiated emission measurements from 6000 to 18000 MHz at the high carrier frequency

Res BW 1 MHz

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

RBW = 1 MHz, VBW = 3 MHz RBW = 1 MHz, VBW = 10 kHz

2 Agllent R T 20 Agilent R T

Mkr1 13.08 GHz Mkr1 18.0000 GHz
Ref 60 dBp//m #Atten 0 dB 45.2 dBpi/m  Ref 60 dBpim #Atten 0 dB 47.15 dBpMim
Feak Peak
Log og
10 | ot 0
4B/ P o a A e e MW bBr | ravem="]
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DI pI
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dB v HByv
b1 52 1 52
53 FC £3 FC
A AR AN
Start 6 GHz Stop 18 GHz Start 13 GHz Stop 18 GHz
VBW 3 MHz Sweep 60 ms (401 pts) ¥Res BW 1 MHz #VBW 10 kHz Sweep 653.2 ms (101 pts)

Plot 7.3.25 Radiated emission measurements from 18000 to 25000 MHz at the low carrier frequency

TEST SITE:

TEST DISTANCE:

ANTENNA POLARIZATION:
i Agilent

OATS
3m

Vertical and Horizontal

Ref 60 dBpv/m #Atten 0 dB

Mkr1 228475 GHz
40.44 dBpim

Peak

Log

10
dB/

o H

DI

54.0
dByv/

W1 52
23 FC

AAA

Start 18 GHz
#Res BW 1 MHz

H#VBW 3 MHz

Stop 25 GHz
Sweep 70 ms (401 pts)

5T file loaded
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Plot 7.3.26 Radiated emission measurements from 18000 to 25000 MHz at the mid carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
4 Agllent R T
Mkr1 23.0575 GHz
Ref60 dBp\/m #Atten 0 dB 40.92 dBp\im
Peak
Log
10 N
dB/ 2 A
WMWW I PRESEYCN SIFTRY LY T U '\‘ e
DI
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dBpvY)
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#Res BW 1 MHz #VBW 3 MHz

file lnaded

Plot 7.3.27 Radiated emission measurements from 18000 to 25000 MHz at the high carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal

i Agilent

Ref 60 dBvim #Atten 0 dB
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Plot 7.3.28 Radiated emission measurements at the second harmonic of low carrier frequency

TEST SITE: OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal
i Agilent E T

Ref 60 dBpv/m

Peak
Log
10
dB/

DI
51.0
By

W1 52
23 FC

#Atten 0 dB

Mkr1 4.8015125 GHz
50.37 dBpim

MM’

Start 4.8 GHz
#Res BW 1 MHz

Stop 4.804 GHz

#VBW 3 MHz Sweep 5 ms (401 pts)

AP file loaded

Plot 7.3.29 Radiated emission measurements at the second harmonic of mid carrier frequency

TEST SITE:

OATS

TEST DISTANCE:

3m

ANTENNA POLARIZATION:

Vertical and Horizontal

i Agilent

R T
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Peak
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DI
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23 FC
AAR
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VBW 3 MHz Sweep 5 ms (401 pts)

#Res BW 1 MHz

AP file loaded
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Plot 7.3.30 Radiated emission measurements at the second harmonic of high carrier frequency

TEST SITE:

OATS

TEST DISTANCE:

3m

ANTENNA POLARIZATION: Vertical and Horizontal

i Agllent R T

Mkr1 4.965575 GHz
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10 _——

e
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Test specification: FCC section 15.247(e), Peak power density

Test procedure: FR Vol. 62, page 26243, Section 15.247(d)

Test mode: Compliance .

Date: 1/3/2011 Verdict: PASS

Temperature: 23 °C Air Pressure: 1017 hPa Relative Humidity: 42 % | Power Supply: 3.7 VDC

Remarks:

7.4 Peak spectral power density

7.41 General
This test was performed to measure the peak spectral power density radiated by the transmitter RF antenna.
Specification test limits are given in Table 7.4.1.

Table 7.4.1 Peak spectral power density limits
Assigned frequency Measurement Peak spectral power | Equivalent field strength limit @ 3m,
range, MHz bandwidth, kHz density, dBm dB(uV/m)*
2400.0 — 2483.5 3.0 8.0 103.2

* - Equivalent field strength limit was calculated from the peak spectral power density as follows: E=sqrt(30xP)/r,
where P is peak spectral power density and r is antenna to EUT distance in meters.

7.4.2 Test procedure for field strength measurements

7.4.21 The EUT was set up as shown in Figure 7.4.1, energized and its proper operation was checked.

7.4.2.2 The EUT was adjusted to produce maximum available to end user RF output power.

7.4.2.3 The field strength of the EUT carrier frequency was measured with antenna connected to spectrum analyzer/ EMI
receiver. To find maximum radiation the turntable was rotated 360° and the measuring antenna height was swept in
both vertical and horizontal polarizations.

7.4.2.4 The frequency span of spectrum analyzer was set to capture the entire 6 dB band of the transmitter, in peak hold
mode with resolution bandwidth set to 3.0 kHz, video bandwidth wider than resolution bandwidth, auto sweep time
and sufficient number of sweeps was allowed for trace stabilization. The spectrum lines spacing was verified to be
wider than 3 kHz. Otherwise the resolution bandwidth was reduced until individual spectrum lines were resolved
and the power of individual spectrum lines was integrated over 3 kHz band.

7.4.2.5 The peak of emission was zoomed with span set just wide enough to capture the emission peak area and sweep

time was set equal to span width divided by resolution bandwidth. Spectrum analyzer was set in peak hold mode,
sufficient number of sweeps was allowed for trace stabilization and peak spectral power density was measured as
provided inTable 7.4.2 and the associated plots.
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Figure 7.4.1 Setup for carrier field strength measurements
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Date:

1/3/2011

Verdict:
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Temperature: 23 °C

Air Pressure: 1017 hPa

Relative Humidity: 42 %

| Power Supply: 3.7 VDC

Remarks:

Table 7.4.2 Field strength measurement of peak spectral power density

ASSIGNED FREQUENCY RANGE:
TEST DISTANCE:
SUBSTITUTION ANTENNA HEIGHT:
DETECTOR USED:

RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:
SUBSTITUTION ANTENNA TYPE:

2400
3m

0.8 m
Peak
3 kHz

—2483.5 MHz

10 kHz
Double ridged guide

above 1000 MHz)

Frequency, | Field strength, Antenna Antenna Azimuth, |EUT antenna Limit, Margin, dB** Verdict
MHz dB(pV/m) polarization | height, m | degrees* gain, dBi dB(pV/m) ’
2401.000 89.9 Vv 1.10 48 -2.3 103.2 -11.0 Pass
2441.000 90.1 \Y 1.10 48 -2.3 103.2 -10.8 Pass
2482.000 89.3 \ 1.10 48 -2.3 103.2 -11.6 Pass

*- EUT front panel refer to 0 degrees position of turntable.
**- Margin = Field strength - EUT antenna gain - calculated field strength limit.

Reference numbers of test equipment used

HL 1984

HL 2432

HL 2870

HL 3818

HL 3901

Full description is given in Appendix A.

Page 43 of 63



I‘

HERMON LABORATORIES

Report ID: BIORAD_FCC.21560_rev1i.doc
Date of Issue: 10-Oct-12

Test specification:

FCC section 15.247(e), Peak power density

Test procedure:

FR Vol. 62, page 26243, Section 15.247(d)

Test mode: Compliance .
Date: 1/3/2011 Verdict: PASS
Temperature: 23 °C Air Pressure: 1017 hPa Relative Humidity: 42 % | Power Supply: 3.7 VDC

Remarks:

Plot 7.4.1 Peak spectral power density at low frequency 2401 MHz within 6 dB band

EUT POSITION: Z-axis
ANTENNA POLARIZATION: Vertical
Mkr1 2.4008375 GHz
Ref 100 dBu\/m Atten 5 dB 89.95 dBpv/m
Peak .
Log

10
dB/

S3 FC

A AA

Center 2.401 GHz Span 5 MHz
#Res BW 3 kHz VBW 10 kHz Sweep 571.8 ms (401 pts)

Plot 7.4.2 Peak spectral power density at low frequency 2401 MHz zoomed at the peak

EUT POSITION: Z-axis

ANTENNA POLARIZATION: Vertical

Mkr1 2.40083075 GHz
Ref 100 dBvim Atten 5 dB 89.94 dBpvim
Peak

Log
10
dB/
W‘—A/«\AA""W
V1 S2
83 FC
A AA
Center 2.401 GHz Span 300 kHz
#Res BW 3 kHz VBW 10 kHz #Sweep 100 s (401 pts)
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Plot 7.4.3 Peak spectral power density at mid frequency 2441 MHz within 6 dB band

EUT POSITION: Z-axis
ANTENNA POLARIZATION: Vertical
Mkr1 2.4410750 GHz
Ref 100 dB/m Atten 5 dB 90.16 dBp/m
Peak
Log 5

10
dB/

» SZM M

el
S3 FC
A AR
Center 2.441 GHz Span 5 MHz
#Res BW 3 kHz VBW 10 kHz Sweep 571.8 ms (401 pts)

Plot 7.4.4 Peak spectral power density at mid frequency 2441 MHz zoomed at the peak

EUT POSITION: Z-axis
ANTENNA POLARIZATION: Vertical

Mkr1 2.44107950 GHz
Ref 100 dBp/m Atten 5 dB 90.1 dBp\/m
Peak

V1 S2
S3 FC
A AA

Center 2.441 GHz Span 300 kHz
#Res BW 3 kHz VBW 10 kHz #Sweep 100 s (401 pts)
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Plot 7.4.5 Peak spectral power density at high frequency 2482 MHz within 6 dB band

EUT POSITION: Z-axis

ANTENNA POLARIZATION: Vertical

Ref 100 dBp/m Atten 5 dB
Peak

Log

10

dB/

o SZMW

S$3 FC
A AA

Center 2.482 GHz

#Res BW 3 kHz VBW 10 kHz

Mkr1 2.4820875 GHz
89.16 dBp/m

LI T

Span 5 MHz

Sweep 571.8 ms {401 pts)

Plot 7.4.6 Peak spectral power density at high frequency 2482 MHz zoomed at the peak

EUT POSITION: Z-axis

ANTENNA POLARIZATION: Vertical

Ref 100 dBpv/m Atten 5 dB
dB/

Peak
Log
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V1 S2

83 FC

Center 2.482 GHz

#Res BW 3 kHz VBW 10 kHz

Mkr1 2.48208150 GHz
89.34 dBpv/m

Span 300 kHz

#Sweep 100 s (401 pts)
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Plot 7.4.7 Peak spectral power density at high frequency 2483 MHz within 6 dB band

EUT POSITION: Z-axis
ANTENNA POLARIZATION: Vertical
Mkr1 2.4828250 GHz
Ref 100 dB/m Atten 5 dB 91.97 dBp/m
Peak 1
Log
10
dB/f
w )
V1 s2
83 FC
A AR
Center 2.483 GHz Span 5 MHz
#Res BW 3 kHz VBW 10 kHz Sweep 571.8 ms (401 pts)

Plot 7.4.8 Peak spectral power density at high frequency 2482 MHz zoomed at the peak

EUT POSITION:

Z-axis

ANTENNA POLARIZATION:

Ref 100 dBv/m
Peak

Log

10

dB/f

V1 S2
S3 FC

Center 2.483 GHz
#Res BW 3 kHz

Atten 5 dB

VBW 10 kHz

Vertical

Mkr1 2.43282925 GHz
91.78 dBpv/m

Span 300 kHz
#Sweep 100 s (401 pts)
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Remarks:
7.5 Conducted emissions
7.51 General

This test was performed to measure common mode conducted emissions at the power port. Specification test limits

are given in Table 7.5.1.

Table 7.5.1 Limits for conducted emissions
Frequency, Class B limit, dB(nV)
MHz QP AVRG
0.15-0.5 66 - 56* 56 - 46*
0.5-5.0 56 46
5.0-30 60 50

* - The limit decreases linearly with the logarithm of frequency.
7.5.2 Test procedure
7.5.2.1 The EUT was set up as shown in Figure 7.5.1 and associated photographs, energized and the performance check

was conducted.
7.5.2.2 The measurements were performed at power terminals with the LISN, connected to a spectrum analyzer while

unused coaxial connector of the LISN was terminated with 50 Ohm.
7.5.2.3 The position of the device cables was varied to determine maximum emission level.
7.5.2.4 The worst test results (the lowest margins) were recorded in Table 7.5.2 and shown in the associated plots.

Figure 7.5.1 Setup for conducted emission measurements, table-top equipment

Shielded room

EUT was placed 40 cm from the nearest
conductive reference plane (wall)

EMI receiver
EMI /'\ EUT
receiver
80 cm Ty
( Wooden table
€
o
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supply 4
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Table 7.5.2 Conducted emission test results

LINE: AC power
EUT SET UP: TABLE-TOP
TEST SITE: SHIELDED ROOM
DETECTORS USED: PEAK / QUASI-PEAK / AVERAGE
FREQUENCY RANGE: 150 kHz - 30 MHz
RESOLUTION BANDWIDTH: 9 kHz
Quasi-peak Average
Frequency F_’ea_k Measured .o . Measured . . . .
> | emission, .. Limit, | Margin, o . Limit, | Margin, Line ID Verdict
MHz dB(uV) emission, dB(uV dB* emission, dB(uV dB*
K dB(nV) (nV) dB(nV) (nV)
0.272035 60.61 42.96 61.12 -18.16 4.94 51.12 -46.18
0.395380 56.17 37.18 57.96 -20.78 5.09 47.96 -42.87 L1 Pass
0.432738 50.58 36.46 57.26 -20.80 6.91 47.26 -40.35
0.737903 44.91 29.66 56.00 -26.34 21.98 46.00 -24.02
0.520000 47.13 29.73 56.00 -26.27 31.91 46.00 -14.09
0.815340 36.61 22.36 56.00 -33.64 7.68 46.00 -38.32 L2 Pass
5.116680 34.04 25.37 60.00 -34.63 13.78 50.00 -36.22

*- Margin = Measured emission - specification limit.

Reference numbers of test equipment used
[ HL0447 | HLO0495 | HLO0787 | HL1425 | HL1513 | HL3612 |
Full description is given in Appendix A.
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Test specification:

FCC section 15.207(a), Conducted emission

Test procedure:

ANSI C63.4, Section 13.1.3

Test mode:

Compliance

Date:

1/5/2011

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1014 hPa

Relative Humidity: 49 %

| Power Supply: 120 VAC

Remarks:

Plot 7.5.1 Conducted emission measurements

LINE: L1
EUT OPERATING MODE: Transmit
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
(@]
ACTY OET: PEAEK
MEAS DET: PEAK OF AUG
MER 278 kHz
GA.H3 dBul
LOG  REF 7@.8 oBuV
10
dBr [
=
16 dB[ |
UL g,
|
VR SEILY ! JL‘M\N’M |Hhr,'|‘%\f\1'|'._u._.*v ; ™ AN"
50 FLC R
RCORR
START 15@ kHr STOF 3@ .BA MHz
RL IF BH 9.8 kHz AUG BW 3@ kHz SMP .49 sec
Plot 7.5.2 Conducted emission measurements
LINE: L2
EUT OPERATING MODE: Transmit
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK

(@]

ACTY DET: PERAK
MEAS DET: FEAK GBF RAWG

MER SE@ kHz
4R, 4G dByl
LOG  REF 7.8 dBub
{8
4B [
ATH =
10 dE[

EE EED%WN Ihw lwh\llwwmlt |I'|I!||.'4|l1|iIJI|Ua. b \wy . l*i”'...ll\.'.mﬂw.)" ‘\J\

ACORR

START 15@ kHz
RL IF BW 9.8 kHr

AUG EW 34 kHz

STOF 3@.BA MHz
SMF E.H8  sec
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8 APPENDIX A Test equipment and ancillaries used for tests

HL Description Manufacturer Model Ser. No. Last Cal.* | Due Cal.*
No
0446 | Antenna, Loop, Active, 10 kHz — 30 MHz EMCO 6502 2857 29-Jun-10 29-Jun-11
0447 | LISN, 16/2, 300V RMS, 50 Ohm/50 Uh + Hermon LISN 16 — | 066 26-Oct-10 | 26-Oct-11
5 Ohm, STD CISPR 16-1 Laboratories 1
0495 | Autotransformer 0-255V, 10A Variac EMPLO1 495 30-Dec-10 | 30-Dec-11
0521 | EMI Receiver (Spectrum Analyzer) with Hewlett 8546A 3617A 25-Aug-10 | 25-Aug-11
RF filter section 9 kHz-6.5 GHz Packard 00319,
3448A002
53
0604 | Antenna BiconiLog Log-Periodic/T Bow- EMCO 3141 9611-1011 | 11-Jan-11 11-Jan-12
TIE, 26 — 2000 MHz
0661 | Generator Swept Signal, 10 MHz to 40 HP 83640B 3614A002 17-Dec-10 | 17-Dec-11
GHz, + 10 dBm 66
0787 | Transient Limiter 9 kHz-200 MHz Hewlett 11947A 3107A018 18-Oct-10 18-Oct-11
Packard 77
1425 | EMI Receiver, 9 kHz — 2.9 GHz, System: Agilent 8542E 3710A002 | 24-Aug-10 | 24-Aug-11
HL1426, HL1427 Technologies 22,
3705A002
04
1446 | Damped sinusoidal voltage generator Hermon RTCA- 211 30-Dec-10 | 30-Dec-11
Laboratories 160c
1513 | Cable RF, 8 m, BNC/BNC Belden M17/167 1513 01-Sep-10 | 01-Sep-11
MIL-C-17
1984 | Antenna, Double-Ridged Waveguide EMC Test 3115 9911-5964 | 11-Jun-10 | 11-Jun-11
Horn, 1-18 GHz, 300 W Systems
2432 | Antenna, Double-Ridged Waveguide Horn | EMC Test 3115 00027177 11-dun-10 | 11-Jun-11
1-18 GHz Systems
2870 | Microwave Cable Assembly, 18 GHz, Huber-Suhner 198-9155- | 2870 14-Sep-10 | 14-Sep-11
6.4 m, SMA — SMA 00
2871 | Microwave Cable Assembly, 18 GHz, Huber-Suhner 198-8155- | 2871 14-Sep-10 | 14-Sep-11
6.4 m, SMA — SMA 00
2909 | Spectrum analyzer, ESA-E, 100 Hz to Agilent E4407B MY414447 | 07-May-10 | 07-May-11
26.5 GHz Technologies 62
3533 | Amplifier, low noise, 6 to 18 GHz Quinstar QLJ- 111590010 | 23-Dec-10 | 23-Dec-11
Technology 06184040 | 01
-JO
3612 | Cable RF, 17.5 m, N type-N type Teldor RG-214/U | NA 01-Dec-10 | 01-Dec-11
3818 | PSA Series Spectrum Analyzer, Agilent E4446A MY482502 | 26-Sep-10 | 26-Sep-11
3 Hz- 44 GHz Technologies 88
3883 | Preamplifier, 0.1 to 18 GHz, Gain 25 dB, Agilent 87405C MY470104 | 13-Jan-11 13-Jan-12
N-type (f) in, N-type (m) out. Technologies 06
3901 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner SUCOFLE | 1225/2A 07-Feb-11 07-Feb-12
3.5 m, SMA/SMA X 102A

*Calibration was valid at the testing time.
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9 APPENDIXB Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description Expanded uncertainty
Conducted carrier power at RF antenna connector Below 12.4 GHz: + 1.7 dB
12.4 GHzt0 40 GHz: + 2.3 dB
Conducted emissions at RF antenna connector 9 kHz to 2.9 GHz: + 2.6 dB

2.9 GHz t0 6.46 GHz: £+ 3.5 dB

6.46 GHz to 13.2 GHz: £ 4.3 dB
13.2 GHz t0 22.0 GHz: £ 5.0 dB
22.0 GHz to 26.8 GHz: £ 5.5 dB
26.8 GHz to 40.0 GHz: + 4.8 dB

Occupied bandwidth +8.0%
Duty cycle, timing (Tx ON / OFF) and average factor measurements | + 1.0 %
Conducted emissions with LISN 9 kHz to 150 kHz: £ 3.9 dB

150 kHz to 30 MHz: + 3.8 dB

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

Hermon Laboratories is accredited by A2LA for calibration according to present requirements of ISO/IEC 17025 and NCSL
Z540-1. The accreditation is granted to perform calibration of parameters that are listed in the Scope of Hermon Laboratories
Accreditation.

Hermon Laboratories calibrates its reference and transfer standards by calibration laboratories accredited to ISO/IEC 17025
by a mutually recognized Accreditation Body or by a recognized national metrology institute. All reference and transfer
standards used in the calibration system are traceable to national or international standards.

In-house calibration of all test and measurement equipment is performed on a regular basis according to Hermon
Laboratories calibration procedures, manufacturer calibration/verification procedures or procedures defined in the relevant
standards. The Hermon Laboratories test and measurement equipment is calibrated within the tolerances specified by the
manufacturers and/or by the relevant standards.

Vertical polarization
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10 APPENDIX C Test laboratory 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), Registration Numbers 90624 for OATS and 90623 for the anechoic chamber; by Industry Canada
for electromagnetic emissions (file numbers IC 2186A-1 for OATS, IC 2186A-2 for anechoic chamber, IC 2186A-3 for full-
anechoic chamber for RE measurements above 1 GHz), certified by VCCI, Japan (the registration numbers are R-808 for
OATS, R-1082 for anechoic chamber, G-27 for full-anechoic chamber for RE measurements above 1 GHz, C-845 for
conducted emissions site, T-1606 for conducted emissions at telecommunication ports), has a status of a Telefication -
Listed Testing Laboratory, Certificate No. L138/00. 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). The FCC Designation Number
is US1003.

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.

11 APPENDIX D Specification references

FCC 47CFR part 15: 2010 Radio Frequency Devices

FR Vol.62 Federal Register, Volume 62, May 13, 1997

558074 D01 DTS Meas FCC Guidance for Performing Compliance Measurements on Digital Transmission

Guidance v01, 1/18/2012 Systems (DTS) Operating Under §15.247

ANSI C63.2: 1996 American National Standard for Instrumentation-Electromagnetic Noise and Field
Strength, 10 kHz to 40 GHz-Specifications

ANSI C63.4: 2003 American National Standard for Methods of Measurement of Radio-Noise Emissions

from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz
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12 APPENDIX E Test equipment correction factors

Correction factor
Line impedance stabilization network
Model LISN 16 -1
Hermon Laboratories, HL 0447

Frequency, kHz Correction factor, dB
10 4.9
15 2.86
20 1.83
25 1.25
30 0.91
35 0.69
40 0.53
50 0.35
60 0.25
70 0.18
80 0.14
90 0.11
100 0.09
125 0.06
150 0.04

Date of Issue: 10-Oct-12

The correction factor in dB is to be added to meter readings of an interference analyzer or a spectrum analyzer.
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Antenna factor
Active loop antenna
Model 6502, S/N 2857, HL 0446

Report ID: BIORAD_FCC.21560_rev1i.doc
Date of Issue: 10-Oct-12

Frequency, Magnetic antenna factor, Electric antenna factor,
MHz dB dB
0.009 -32.8 18.7
0.010 -33.8 17.7
0.020 -38.3 13.2
0.050 -41.1 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 9.8
0.750 -41.9 9.7
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 10.2
4.000 -41.4 10.1
5.000 -41.5 10.1
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(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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Biconilog antenna EMCO Model 3141

Report ID: BIORAD_FCC.21560_rev1i.doc

Antenna factor

Ser.No.1011, HL 0604

Date of Issue: 10-Oct-12

Frequency, MHz Antenna Factor, Frequency, MHz Antenna Factor,

dB(1/m) dB(1/m)
26 7.8 940 24.0
28 7.8 960 241
30 7.8 980 24.5
40 7.2 1000 24.9
60 7.1 1020 25.0
70 8.5 1040 25.2
80 9.4 1060 25.4
90 9.8 1080 25.6
100 9.7 1100 25.7
110 9.3 1120 26.0
120 8.8 1140 26.4
130 8.7 1160 27.0
140 9.2 1180 27.0
150 9.8 1200 26.7
160 10.2 1220 26.5
170 10.4 1240 26.5
180 10.4 1260 26.5
190 10.3 1280 26.6
200 10.6 1300 27.0
220 11.6 1320 27.8
240 12.4 1340 28.3
260 12.8 1360 28.2
280 13.7 1380 27.9
300 14.7 1400 27.9
320 15.2 1420 27.9
340 15.4 1440 27.8
360 16.1 1460 27.8
380 16.4 1480 28.0
400 16.6 1500 28.5
420 16.7 1520 28.9
440 17.0 1540 29.6
460 17.7 1560 29.8
480 18.1 1580 29.6
500 18.5 1600 29.5
520 19.1 1620 29.3
540 19.5 1640 29.2
560 19.8 1660 29.4
580 20.6 1680 29.6
600 21.3 1700 29.8
620 21.5 1720 30.3
640 21.2 1740 30.8
660 21.4 1760 31.1
680 21.9 1780 31.0
700 22.2 1800 30.9
720 22.2 1820 30.7
740 221 1840 30.6
760 22.3 1860 30.6
780 22.6 1880 30.6
800 22.7 1900 30.6
820 22.9 1920 30.7
840 23.1 1940 30.9
860 23.4 1960 31.2
880 23.8 1980 31.6
900 241 2000 32.0
920 241

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
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Double-ridged wave guide horn antenna
Model 3115, S/N 9911-5964, HL1984

Date of Issue: 10-Oct-12

Frequency, Antenna factor,
MHz dB(1/m)
1000.0 24.7
1500.0 25.7
2000.0 27.6
2500.0 28.9
3000.0 31.2
3500.0 32.0
4000.0 32.5
4500.0 32.7
5000.0 33.6
5500.0 35.1
6000.0 35.4
6500.0 34.9
7000.0 36.1
7500.0 37.8
8000.0 38.0
8500.0 38.1
9000.0 39.1
9500.0 38.3
10000.0 38.6
10500.0 38.2
11000.0 38.7
11500.0 39.5
12000.0 40.0
12500.0 404
13000.0 40.5
13500.0 41.1
14000.0 41.6
14500.0 4.7
15000.0 38.7
15500.0 38.2
16000.0 38.8
16500.0 40.5
17000.0 42.5
17500.0 45.9
18000.0 49.4

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
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Double-ridged guide horn antenna
Model 3115, serial number: 00027177, HL 2432

Date of Issue: 10-Oct-12

Frequency, Antenna factor.
MHz dB(1/m)
1000.0 24.7
1500.0 25.7
2000.0 27.8
2500.0 28.9
3000.0 30.7
3500.0 31.8
4000.0 33.0
4500.0 32.8
5000.0 34.2
5500.0 34.9
6000.0 35.2
6500.0 35.4
7000.0 36.3
7500.0 37.3
8000.0 37.5
8500.0 38.0
9000.0 38.3
9500.0 38.3
10000.0 38.7
10500.0 38.7
11000.0 38.9
11500.0 39.5
12000.0 39.5
12500.0 39.4
13000.0 40.5
13500.0 40.8
14000.0 41.5
14500.0 41.3
15000.0 40.2
15500.0 38.7
16000.0 38.5
16500.0 39.8
17000.0 41.9
17500.0 45.8
18000.0 49.1

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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Cable loss
Cable coaxial, Huber-Suhner, 18 GHz, 6.4 m, SMA - SMA, model 198-9155-00,
HL 2870
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB

10 0.09 5750 2.49 12000 3.71

30 0.17 6000 2.53 12250 3.81
100 0.32 6250 2.58 12500 3.84
250 0.49 6500 2.64 12750 3.88
500 0.70 6750 2.69 13000 3.92
750 0.86 7000 2.75 13250 3.96
1000 1.00 7250 2.80 13500 3.98
1250 1.11 7500 2.87 13750 4.01
1500 1.23 7750 2.93 14000 4.03
1750 1.34 8000 2.94 14250 4.09
2000 1.41 8250 3.00 14500 4.08
2250 1.51 8500 3.04 14750 4.10
2500 1.59 8750 3.08 15000 4.15
2750 1.68 9000 3.14 15250 4.22
3000 1.76 9250 3.16 15500 4.31
3250 1.83 9500 3.22 15750 4.42
3500 1.91 9750 3.26 16000 4.48
3750 1.97 10000 3.36 16250 4.54
4000 2.05 10250 3.41 16500 4.56
4250 2.1 10500 3.46 16750 4.57
4500 2.18 10750 3.50 17000 4.59
4750 2.24 11000 3.54 17250 4.66
5000 2.30 11250 3.58 17500 4.70
5250 2.36 11500 3.63 17750 4.76
5500 2.43 11750 3.66 18000 4,72
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Cable loss
Cable coaxial, Huber-Suhner, 18 GHz, 6.4 m, SMA - SMA, model 198-8155-00,
HL 2871
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB

10 0.12 5750 2.34 12000 3.55

30 0.14 6000 2.39 12250 3.61
100 0.27 6250 2.46 12500 3.67
250 0.45 6500 2.52 12750 3.74
500 0.63 6750 2.58 13000 3.79
750 0.76 7000 2.64 13250 3.82
1000 0.89 7250 2.68 13500 3.83
1250 1.01 7500 2.73 13750 3.83
1500 1.12 7750 2.78 14000 3.88
1750 1.23 8000 2.83 14250 3.93
2000 1.32 8250 2.88 14500 3.96
2250 1.41 8500 2.94 14750 4.01
2500 1.49 8750 2.97 15000 4.00
2750 1.58 9000 3.02 15250 4.01
3000 1.66 9250 3.07 15500 4.00
3250 1.73 9500 3.13 15750 413
3500 1.80 9750 3.18 16000 4.22
3750 1.87 10000 3.21 16250 4.29
4000 1.93 10250 3.26 16500 4.29
4250 2.01 10500 3.30 16750 4.32
4500 2.06 10750 3.36 17000 4.37
4750 212 11000 3.39 17250 4.45
5000 217 11250 3.44 17500 4.49
5250 2.24 11500 3.48 17750 4.53
5500 2.29 11750 3.52 18000 4.55
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Cable coaxial, RG-214/U, N type-N type, 17 m

Cable loss

Teldor, HL 3612

Report ID: BIORAD_FCC.21560_rev1i.doc

Date of Issue: 10-Oct-12

Frequency, MHz CabléeBIosS,
0.1 0.05
05 0.07

1 0.10

3 022

5 0.29
10 0.39
30 0.68
50 0.90
100 1.27
150 1.58
200 1.80
250 212
300 236
350 2.60
400 282
450 2.99
500 3.23
550 3.40
600 3.56
650 371
700 3.90
750 4.04
800 423
850 439
900 455
950 4.65
1000 479
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Cable loss
Microwave Cable Assembly, Huber-Suhner, 40 GHz, 3.5 m, SMA-SMA, S/N 1225/2A
HL 3901
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB

10 0.09 9500 4.29 21000 6.67
100 0.41 10000 4.40 22000 6.92
500 0.93 10500 4.52 23000 7.00
1000 1.33 11000 4.64 24000 7.18
1500 1.63 11500 4.76 25000 7.29
2000 1.90 12000 4.87 26000 7.55
2500 2.12 12500 4.99 27000 7.70
3000 2.33 13000 5.11 28000 7.88
3500 2.50 13500 5.20 29000 8.02
4000 2.67 14000 5.31 30000 8.15
4500 2.82 14500 5.42 31000 8.35
5000 2.99 15000 5.51 32000 8.40
5500 3.16 15500 5.58 33000 8.62
6000 3.32 16000 5.68 34000 8.73
6500 3.51 16500 5.78 35000 8.78
7000 3.65 17000 5.91 36000 8.94
7500 3.79 17500 5.99 37000 9.21
8000 3.92 18000 6.07 38000 9.37
8500 4.04 19000 6.36 39000 9.45
9000 4.18 20000 6.49 40000 9.52
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13 APPENDIX F Abbreviations and acronyms

A ampere

AC alternating current

A/m ampere per meter

AM amplitude modulation

AVRG average (detector)

cm centimeter

dB decibel

dBm decibel referred to one milliwatt
dB(unV) decibel referred to one microvolt
dB(uV/m) decibel referred to one microvolt per meter
dB(uA) decibel referred to one microampere
DC direct current

EIRP equivalent isotropically radiated power
ERP effective radiated power

EUT equipment under test

F frequency

GHz gigahertz

GND ground

H height

HL Hermon laboratories

Hz hertz

k kilo

kHz kilohertz

LO local oscillator

m meter

MHz megahertz

min minute

mm millimeter

ms millisecond

us microsecond

NA not applicable

NB narrow band

OATS open area test site

Q Ohm

PM pulse modulation

PS power supply

ppm part per million (10'6)

QP quasi-peak

RE radiated emission

RF radio frequency

rms root mean square

Rx receive

S second

T temperature

Tx transmit

\% volt

WB wideband

END OF DOCUMENT
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