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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: DIGITAL SUN, INC.
5655 SILVER CREEK VALLEY ROAD, SUIT 434
SAN JOSE, CA 95138, U.S.A.

EUT DESCRIPTION: BASE STATION RECEIVER
MODEL.: SS10-R
SERIAL NUMBER: 60128
DATE TESTED: AUGUST 11 TO 13, 2009
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

Compliance Certification Services, Inc. (CCS) tested the above equipment in accordance with
the requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by CCS will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of any government.

Approved & Released For CCS By: Tested By:
W&M MU
FRANK IBRAHIM MENGISTU MEKURIA
EMC SUPERVISOR EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANS| C63.4-2003, FCC
CFR 47 Part 2, and FCC CFR 47 Part 15.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
41. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 4.94 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

The EUT is an 802.15.4 Zigbee half duplex transceiver.

The radio module is manufactured by Digital Sun, Inc.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2405 - 2475 802.15.4 Zigbee 20.31 107.40

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a dipole antenna, with a maximum gain of 2 dBi.

5.4. SOFTWARE AND FIRMWARE

Probe:

- The firmware was DSProbeTest, rev. 0.2, build 52.

- The Probe has no driver software.

- The test utility was DS Development Tool 2, rev. 0.1 (no build number).

Receiver:

- The firmware was DSReceiver, rev. 0.14, build 2557.

- The Receiver driver is an off-the-shelf USB-to-serial chip from FTDI, with the driver built into
newer versions of Windows. Version is FTDI-driver-R9052154.zip. This driver was used only
during the digital & line portions of the testing; normal use of the system does not require a
driver.

- The test utility was DS Development Tool 2, rev. 0.1 (no build number).
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5.5. WORST-CASE CONFIGURATION AND MODE

For radiated emissions below 1 GHz, the EUT was set to transmit at the channel with highest
output power.

Worst-case data rate was selected as 250 Kb/s per input from client.

For the digital portion radiated test both units are tested together. Battery powered sensor was
in an active mode while the receiver actively transferring data to the support laptop that are
connected with other peripherals (printer and mouse).
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer |Model Serial Number FCCID

24V TRANSFORMER [RAIN BIRD FAU265-0656 637473-01 Rev A |N/A

/0 CABLES
1/0 CABLE LIST
Cable ([Port # of Connector Cable Cable |Remarks
No. Identical Type Type Length
Ports
1 AC 1 AC UN-SHIELDED 20m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests. A support laptop used only to change power and
channels setting when necessary.
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SETUP DIAGRAM FOR TESTS

TRANSFORMER

MAIN POWER SOURCE
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SETUP FOR DIGITAL DEVICE TESTS

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
LAPTOP DELL D620 (01)07898349890528 DoC
AC/DC ADAPTER DELL PA-12 CN-0DF263-71615-66C-2F83 DoC
MOUSE HP MU48a LZE01650095 N/A
PRINTER Microline 186 D22300A AC5C018494A0 DoC
Sensor Digital Sun SS10-S 50354 DoC
1/0 CABLES
/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC AC UN-SHELDED 2.0m N/A
2 DC 1 DC UN-SHELDED 2.0m Ferrite at one End
3 USB 1 MINI-USB UN-SHELDED 1.0m N/A
4 USB 1 USB UN-SHELDED 2.0m N/A
TEST SETUP

The EUT is connected to a host laptop computer via USB cable during the tests. Test software
exercised the radio card.
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SETUP DIAGRAM FOR DIGITAL DEVICE TESTS

RECEIVER

24V
TRANSFORMER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

TEST EQUIPMENT LIST

Description Manufacturer | Model Asset Cal Date  |Cal Due
Peak Power Meter Agilent / HP E4416A C00963 |12/4/2007  |12/4/2009
Peak / Average Power Sensor  |Agilent / HP E9327A C00964  |12/7/2007  |12/7/2009
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01159  |11/7/2008  |2/7/2010
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C0099%6 |1/20/2009  |4/20/2010
Antenna, Homn, 18 GHz EMCO 3115 C00872  |1/29/2009  [1/29/2010
Antenna, Homn, 18 GHz EMCO 3115 C00783  |1/29/2009  [1/29/2010
Antenna, Bilog, 2 GHz Sunol Sciences | JB1 C01011  |1/14/2009  [1/14/2010
Antenna, Bilog, 2 GHz Sunol Sciences | JB1 CO1171  |1/14/2009  [1/14/2010
Preamplifier, 26.5 GHz Agilent / HP 84498 C01063  |2/4/2009 2/4/2010
Preamplifier, 26.5 GHz Agilent / HP 84498 C00749 | 2/4/2009 2/4/2010
Preamplifier, 1300 MHz Agilent / HP 8447D C00778  |112/16/2008 |12/16/2009
Preamplifier, 1300 MHz Agilent / HP 8447D C00558 [12/16/2008 |12/16/2009
EMI Test Receiver, 30 MHz R&S ESHS 20 N0239%6  |8/6/2009 5/6/2011
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 |10/29/2008 |[10/29/2009
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC  |[N02481  |10/29/2008 |10/29/2009
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7. ANTENNA PORT TEST RESULTS

71.

802.15.4 ZIGBEE MODE IN THE 2.4 GHz BAND

7.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the

VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2405 1.65 0.5
Middle 2445 1.65 0.5
High 2475 1.60 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
e Agilent R T |Freg/Channel

Project: 0912762 A Mkrl 1.65 MHz Contor F
ener Fred
Ref 20 dBm Atten 20 dB 0.33 dB 5 ABAO0000 GHz
#Peak
Log !
[ Start Freg
2.39000000 GHz
: Stop Freq
2.42000000 GHz

9.3

(I.Bm CF Step

3.00000000 MHz
LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
On Off

Swp

Center 2.405 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms {601 pts)
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6 dB BANDWIDTH MID CH
e Agilent E T

Freg/Channel

Project: 03U12762 A Mkrl 165 MHz

Center Freq
2;;323 dBm Atten 20 dB 07198 N5 1400000 GHz

Start Freq
243000000 GHz

Stop Freq
2.45000000 GHz

CF Step
3.00000000 MHz
uto Ida

Freq Offset
000000000 Hz

ETun Signal Track
Swp On

Center 2.445 00 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (601 pts)
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6 dB BANDWIDTH HIGH CH

e Agilent

R T

Freg/Channel

Project: 0912762
Ref 20 dBm

Atten 20 dB

A Mkr1 1.60 MHz
-0.35 dB

#Peak

Center Freq
2 47500000 GHz
Start Freq
245000000 GHz
Stop Freq
249000000 GHz

CF Step
3.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

8.3
dBm

LgAv

V1 Ss2
S3 FC

off):
FTun
Swp

Signal Track
On Off

Center 2.475 00 GHz
#Res BW 100 kHz

Span 30 MHz
#Sweep 100 ms {601 pts)

—

#VBW 300 kHz
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7.1.2. OUTPUT POWER

LIMITS

FCC §15.247 (b)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using the Channel bandwidth Alternative peak output power procedure

specified in "TCB Training for Devices covered under Scopes A1 - A4" by Joe Dichoso, May
2003.

RESULTS
Channel | Frequency Spectrum Attenuator and Output Limit Margin
Analyzer Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2405 7.91 12.4 20.31 30 -9.69
Middle 2445 6.21 12.4 18.61 30 -11.39
High 2475 6.60 12.4 19.00 30 -11.00
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OUTPUT POWER

OUTPUT POWER LOW CH
e Agilent R T |Freg/Channel

09112762 A Mkrl 1650 MHz Center E
; enter Fred
Ref 6.34 dBm Atten 20 B Band Pwr  7.91 dBm 5 0400000 GHz
#Peak
Lin
Start Freq
2.40250000 GHz
Stop Freq
240750000 GHz

CF Step
500.000000 kHz
PAvg Auto Man|

M1 sz Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track

Swp on O

Center 2.405 000 GHz Span 5 MHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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OUTPUT POWER MID CH

e Agilent R T |Freg/Channel
09U12752 & Mkrl 1.650 MHz

Center Freq
2;;:&59 dBm Atten 20 dB Band Pwr 521 dBm 5 44500000 GHz

Lin

Fa

Start Freq
2 44250000 GHz

Stop Freq
244750000 GHz

CF Step
500.000000 kHz
uto Ida

PAvg

M1 s2
S3 FC
AA

Freq Offset
000000000 Hz

aff): :
ETun Signal Track
Swp On

Center 2.445 000 GHz Span 5 MHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms {601 pts)
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OUTPUT POWER HIGH CH

i Agilent R T |Freg/Channel

09112752 A bkl 1.600 WHz Conter F
ener Fred
Ref 5.12 dBm Atten 20 dB a Band Pwr  6.60 dBm o A7E00000 GHz
#Peak
Lin <
) Start Freq
247250000 GHz
Stop Freq
247750000 GHz

CF Step
500.000000 kHz
PAvg Auto Ilan|

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Swp

Center 2475 000 GHz Span 5 MHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

Page 20 of 61
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 09U12762-2
FCC ID: RQT-SS10RA

DATE: AUGUST 21, 2009
MODEL: SS10-R

7.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency Power
(MHz) (dBm)

Low 2405 18.44
Middle 2445 16.41
High 2475 17.12
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7.1.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Output power was measured based on the use of a peak measurement, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC document
“Measurement of Digital Transmission Systems Operating under Section 15.247”, March 23,
2005.

RESULTS
Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2405 4.62 8 -3.38
Middle 2445 2.52 8 -5.48
High 2475 2.52 8 -5.48
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POWER SPECTRAL DENSITY

PSD LOW CH
e Agilent R T |Freg/Channel

Project: 09112762 Mkr1 2.405 432 4 GHz Center E
; enter Fred
Bef ?0 dBm Atten 20 B 4.62 dBm 5 ADA53000 GHz

#Peak

Start Freq
240538000 GHz
Stop Freq
2.40568000 GHz

(I.Bm CF Step

30.0000000 kHz
LgAv Auto Ilan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): :
50k Signal Track
Swp on O

Center 2.405 530 0 GHz Span 300 kHz ) ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA

MODEL: SS10-R

PSD MID CH
e Agilent
Project: 0212762

R T [Freg/Channel
Mkr1 2.445 420 0 GHz

Center Freq
Ref 20 dB Atten 20 dB 252 dB
#Poak [— e M 2 44557000 GHz

Start Freq
2 44542000 GHz

Stop Freq
244572000 GHz

CF Step
30.0000000 kHz
uto Ida

Freq Offset
000000000 Hz

Signal Track
Swp On

Center 2.445 570 0 GHz

Span 300 kHz |
#Res BW 3 kHz #WBW 10 kHz

#Sweep 100 s (601 pts)
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

PSD HIGH CH
i Agilent R T |Freg/Channel

Project: 0912762 Mkr1 2.475 098 6 GHz Conter F
ener Fred
Bef ?0 dBm Atten 20 dB 2.52 dBm o ATEFO00 GHz

#Peak

Start Freq
o | 247452000 GHz
Stop Freq
247522000 GHz

8.0

(I.Bm CF Step

30.0000000 kHz
LgAv Auto Ilan

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): .
=50k Signal Track
Swp On off

Center 2475 070 0 GHz Span 300 kHz ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

7.1.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
- Agilent R T |Ereg/Channel

Project: 09112762 Mkr1 2.404 75 GHz Center E
enter Fred
E;Lig dBm Atten 20 B 15.15 dBm 5 0000000 GHz
Log
10 Start Freg
dB/ 238500000 GHz
Offst
124
Stop Freq
241500000 GHz

4.9
dBm CF Step

3.00000000 MHz
LygAv Auto Man|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 2.400 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 2.88 ms (601 pts)

Page 27 of 61
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

LOW CH SPURIOUS
e Agilent R T |Freg/Channel
Project: 09U12762 Mkrd 9.613 GHz

Center Freq
Ref 20 dB Atten 20 dB 48.69 B
#Poak [ e M 13 0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

CF Step

259700000 GHz
Auto Idan

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) 0.00000000 Hz
Marker Trace X iz Amplitude
1 O] 2.303 GHz 13.77 dBm
2 o) 2.549 GHz -42 57 dBm ;
3 3] 7.224 GHz -51.86 dBm Signal Track
4 o) 9.613 GHz -48.568 dBm On Cif

Page 28 of 61
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

e Agilent R T |Freg/Channel

Project: 0212762 Mkr1 2.444 90 GHz Corter F
enter Fred
E;Lillil( dBm Atten 20 (B . 12.92 dBm > 44500000 G
Start Freq
2.43000000 GHz
Stop Freq
246000000 GHz

CF Step
3.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp on O

Center 2.445 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 2.88 ms (601 pts)
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

MID CH SPURIOUS
e Agilent R T |FregiChannel

Project 09012762 Mki2 7.328 GHz
Ref 20 dBm Atten 20 dB 51.86 dBm || _Center Freq
#Peak d

13.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

CF Step
259700000 GHz
Auto Idan

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) 0.00000000 Hz
Marker Trace X iz Amplitude
1 2N 2.445 GHz 11.53 dBm
2 1 7.328 GHz -51.86 dBm Slgnal Track
On off
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

e Agilent R T |Freg/Channel

Project: 09112762 Mkr1 2.474 70 GHz Center E
enter Fred
E;L?IJ( dBm Atten 20 B 13.90 dBm 2 AB3E0000 GHz

#Peq b

Start Freq
245850000 GHz
Stop Freq
2.49850000 GHz

CF Step
3.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp on O

Center 2.483 50 GHz Span 30 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 2.88 ms (601 pts)
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

HIGH CH SPURIOUS
e Agilent R T |FregiChannel

Project 09012762 Mki3 7.431 GHz
Ref 20 dBm Atten 20 dB 51.57 dBm || _Center Freq
#Peak ql

13.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

CF Step
259700000 GHz
Auto Idan

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) 0.00000000 Hz
Marker Trace X iz Amplitude
1 O] 2.471 GHz 12.38 dBm
2 1 2627 GHz -45.24 dBm Slgnal Track
3 3] 7.431 GHz -51.57 dBm ‘On o
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

7.2, TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 23:30:36 Aug 11, 2009 R T |FregiChannel

Project: 0912762 Mkr1 2.374 72 GHz Contor F
enter Freq
Ref 120 dBpY #Atten 0 dB 56.03 dBuv 2 JR000000 GHz
#Peak
Log
Start Frag
231000000 GHz
: Stop Freq
2.39000000 GHz

CF Step
2.00000000 hHz
Ao hdan|

! Freq Offset
000000000 Hz

FTun Signal Track
On Off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1.067 ms 2001 pts)
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA

MODEL: SS10-R

LOW CHANNEL RESTRICTED, AVG, HORIZ
W Agilent 23:31:22 Aug 11, 2009 R T
Project: 0212762

Freg/Channel

Mkr1 2.382 96 GHz

Center Freq
::Pe; : EO dBpv #Atten 0 dB 4383 48wV | 5 2ea00000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
3.00000000 MHz
uto Ida

Freq Offset
000000000 Hz

Signal Track
S On

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (2001 pts)
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

i Agilent 23:25:00 Aug 11, 2009 F T |Freg/Channel

Project: 0L 2762 Mkr1 2.381 96 GHz Centor F
enter Freq
Ref 120 dBpv #htten 0 B 60.08 dBpv 2 25000000 GHz

#Peak

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA

MODEL: SS10-R

LOW CHANNEL RESTRICTED, AVG, VERT
W Agilent 23:25:32 Aug 11, 2009 R T
Project: 0212762

Freg/Channel

Mkr1 2.389 60 GHz

Center Freq
2;;:30 dBpv #Atten 0 dB 48.13 4BV | 5 25000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
3.00000000 MHz
Auto Man|

Freq Offset
000000000 Hz

Signal Track
Swp On 8

Start 2.310 00 GHz

Stop 2.390 00 GHz |
ZRes BW 1 MHz #VBW 10 Hz

Sweep 6.238 s (2001 pts)
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

i Agilent 23:35:58 Aug 11, 2009 F T |Freg/Channel

Project: 0L 2762 Mkr1 2.497 327 00 GHz Centor F
J enter Freq
Ref 120 dBpv #htten 0 B 56.64 dBpv 5 45175000 GHz

#Peak

Start Freq
2 48350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA

MODEL: SS10-R

HIGH CHANNEL RESTRICTED, AVG, HORIZ
W Agilent 23:36:17 Aug 11, 2009 R T
Project: 0212762

Freg/Channel

Mkr1 2.483 508 25 GHz

Center Freq
2;;:30 dBpv #Atten 0 dB 43.92 48wVl 5 15175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto Ida

Freq Offset
000000000 Hz

Signal Track
S On

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (2001 pts)
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

- Agilent 23:41:55 Aug 11, 2009 R T [Freg/Channel

Project: 0L 2762 Mkr1 2.483 566 00 GHz Centor F
J enter Freq
Ref 120 dBpv #htten 0 B 62.74 dBpv 5 45175000 GHz

#Peak

Start Freq
2 48350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA

MODEL: SS10-R

HIGH CHANNEL RESTRICTED, AVG, VERT
W Agilent 23:42:16 Aug 11, 2009 R T
Project: 0212762

Freg/Channel

Mkr1 2.483 500 00 GHz

Center Freq
2;;:30 dBpv #Atten 0 dB 4897 4BVl 5 49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto Ida

Freq Offset
000000000 Hz

Signal Track
S On

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (2001 pts)

Page 40 of 61
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: DIGITAL SUN, INC.
Project #: 09012762

Date: 271142009

Test Engineer: MENGISTU MEKURLA
Configuration: EUT ALONE

Mode: T MODE

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz | Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

‘TGO: S/N: 2238 @3Im j ‘m HP 84498 j | j ‘ j | FCC 15.205 j

Hi Frequency Cables

3’ cable 22807700 ‘ 12' cable 22807600 20' cable 22807500 HPF ‘ Reject Filter Peak Measurements
| REW=VEW=1MHz

‘ 3" cable 22807700 ﬂ ‘ 12" cable 22807600 J ‘ 20" cable 22807500 j j ‘ R 001 .| Average Measnrements
- _

RBW=IMHz ; VBW=10Hz

Avverage=F ealeDuty Cyele ( -20)

Dist | Read Pk i Read Ave.. AF | C Amp (D Corx i Peak Avg : PkLon (AvgLoni Pk Mar Avg Mar Notes
{m) dBuV dBuV dB dBuVim | dBuV/m | dBuVim | dBuV/im dB dB {(VH)
Low Ch, 2405MHz

628 335 - 664 a7l -Th
494 190 . - 652 348 88
589 295 N - 625 332
463 159 . - 62.1 31.7

Iid Ch, 2445MHz
4890
7335

mimimieialia

High Ch, 2475MHz
4950
7425
12375

Measurement Frequency Amp  Preamp Gain AvgLim  Awverage Field Strength Limit
Dustance to Antenna D Corr Dhstance Correct to 3 meters Pk Lim  Peak Field Strength Lot
Analyzer Reading Avg  Average Field Strength @ 3 m Awvg Mar Margin vs. Average Limit
Antenna Factor Peakk  Caleulated Peak Field Strength Pk Mar Iargin vs. Peak Limit

Cable Loss HFF  High Pass Filter
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

7.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL PLOT

Measurement Configuration |

Measurement Distance: 3 m Ant. Pol.: Horizontal FCCClassBat3 M

o
=
=

L]
2
=]

=
fx}
=

w
=
=]

=
=
=
]
=
=
a
=
=
£
=
E
<

M
2
=

0.0

-10.0

-20.0-1 :
30.00 127.00 22400 32100 41800 51500 61200 709.00 80600  903.00  1000.00
Res. BW 120 kHz Freq. {MHz) VBW 120 kHz

Project No.; 09ul12762
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

VERTICAL PLOT

Measurement Configuration

Measurement Distance: 3 m Ant. Pol.: Vertical FCCClassBat3 M

w
e
]

-
>
F}
=
h)
-
u
k]
3
=
=
E
=

™
e
=

...
e
]

e
o

-10.0

-20.0- |
30.00 127.00 22400 32100 41800 51500 61200 709.00 80600 90300  1000.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No.; 09u12762
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REPORT NO: 09U12762-2
FCC ID: RQT-SS10RA

DATE: AUGUST 21, 2009

MODEL: SS10-R

HORIZONTAL AND VERTICAL DATA

30-1000MHz Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engr:
Date:
Project #:
Company:

EUT Description:

EUT M/N:
Test Targei:
Mode Oper:

Mengistu Mekuria
081209

09112762

Digital Sun, Inc

Base Station Receiver
EE10-R

FCC Class B

Tx Mode

Measuremeant Frequeancy
Distance to Antenna
Analyzer Feading
Antenna Factor

Cable Loss

Preamp Gain

Distance Correct to 3 meters
Filter Insert Loss

Caleulated Field Strength
Field Strength Limit

Margin~ Marzin vs. Limit

Read
dBu¥

Corr.
dBu¥/m

325

23.1

399

6.0

417

28.0

46,7

3.4

395

24.6

425

8.6

43.3

205

£l4

37.2

36,8

4.4

23.1

mm:mmmqqqqg

be=Fa= F - Fla= F - - Fa - Fo - Fo - H -

Rev. 1.27.09

IMote: Mo other emissions were detected above the sysiem noise floor.
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009

FCC ID: RQT-SS10RA

MODEL: SS10-R

7.4. DIGITAL DEVICE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (DIGITAL DEVICE, HORIZONTAL)

HORIZONTAL PLOT

Measurement Configuration |

Measurement Distance: 3 m Ant. Pol.: Horizontal FCCClassBat3 M

Amplitude (dBu¥)
n w
=] =1
[=] =

-
i
=]

=)
=

-10.0

-20.0-1 :
30.00 127.00 22400 32100 41800 51500 61200 709.00 80600  903.00  1000.00
Res. BW 120 kHz Freq. {(MHz) VBW 120 kHz

Project No.: 09U12762
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

VERTICAL PLOT

Measurement Configuration

Measurement Distance: 3 m Ant. Pol.: Vertical FCCClassBat3M

-]
=
=]

L}
2
=

&
=
=]

w
=
=

Amplitude (dBu¥)

]
2
=]

-
tu}
=

2
=]

-10.0

-20.0-1 |
30,00 127.00 22400 32100 41800 51500 61200 709.00 80600  903.00  1000.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No.: 09U12762
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REPORT NO: 09U12762-2
FCC ID: RQT-SS10RA

DATE: AUGUST 21, 2009

MODEL: SS10-R

HORIZONTAL AND VERTICAL DATA

30-1000MHz Freguency Measurement
Compliance Certification Servicez, Fremont Sm Chamber

Mengistu Meluria
0871202
012762
Digital Sun, Inc
Sensor Probe and Receiver
: EE10-5 and E510-E
Test Targei: FCC Clazz B
Maode Oper: MNormal Mode

Meamrement Frequeney Preamyp Gain
Distance to Antenna Distance Cormect to 3 meters
Analyzer Reading Filter Insert Loss
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Rev. 1.27.09

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

8. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Ouasi-peak Average
0.15-0.5 66 to 56 56 to 4h
0.5-5 56 46
5-30 G0 S0

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI| C63.4
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

RESULTS

6 WORST EMISSIONS

CONDUCTED ERISSIONS DATA (115VAC 60Hz)

Frey. Reading Closs | Limit EN B in Remark

(MHz) | PK (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QF AV [QP{B)AVE)| L1/L2
015 3027 -- 183 Q.00 aia.00 3600 2ATI | -5417 Ll
403 3009 - 19 58 Q.00 5a.00 4600 -2591 -26 .42 Ll
1729 3B ES - 23 3a Q.00 a0.00 000 2115 | 2664 Ll
018 3930 - 416 Q.00 fAd.38 5439 S2500 | -A0323 L2
420 3213 - 2187 Q.00 5a.00 4400 SA3ET | -2433 L2
1738 3598 - 2183 Q.00 A0.00 5000 2402 | 22847 L2
& Worst Data
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

LINE 1 RESULTS

Compliance Certification Services
= L 47173 Benicia Street
T & Enpinssring Service, Ind. -
¥ icCvnnimsrnet Fremont, CA 94538
LLCEATUY — § - ~
Tel: (510) 771-1000
Fax: (510) €6l1-0888

0%uUl2762 LC.EMI Date: 08-12-2009 Time: 21:39:57

| CISPH CLA

AVEFR

Condition: CISPR CLASS-B

Test Operator: : Mengistu Mekuria

Project #: : 08Ulz7ez

Company: : Digital Sun, Inc.

EUT Description:: Sensor Probe Receiver With 0ff Board
: Antenna

Mode: : Normal Mode

Target: : FCC Cclass B

Voltage: : 115vAC/e0Hz
: Ll: Peak ( Blue ) , Average (Green )
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

LINE 2 RESULTS

coMPuAHCE Compliance Certification Services

= & Ll 47173 Benicia Strest
T @ Engineering Service, Inc. ~ -
¥ rcoveuissrRct Fremont, CA 94538
LLGEATUVY 0o P,
Tel: (510) 771-1000

Fax: (510) 661-0888

09U12762 LC.EMI Date: 08-12-2009%9 Time: 21:19:21

CISPR CLA

AVYEFR

(Line Comduotion)
Trace: 5

Condition: CISPR CLASS-B

Test Operator: : Mengistu Mekuria

Project #: : 09Ul27e62

Company: : Digital Sun, Inc.

EUT Description:: Sensor Probe Receliver With 0ff Board
: kntenna

Mode : : Normal Mode

Target: : FCC Class B

Voltage: : 115VAC/60HzZ
: L2: Peak ( Blue ) , Average (Green )
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

9. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of §2.1093 of this

chapter.
TABLE 1—LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)
. Electric fisld Magnstic fiskd o . ] -
Frequency range Power densit Avaraging time
= |'r.1H’zl'| ? 5t.rafng.lh at.m'.-'g.m (W fem =) Y -'rﬁulgs'-
' ! $Wim) {AJm) ' ! ' !
(A} Limits for OccupationaliZontrolled Exposures
D330 e G614 1.63 *(100) 4]
3.0-30 . 18427 4. 897 *(9007F2) 3]
30-200 . 61.4 0163 1.0 3]
300-15 frao0 3]
1500100 5 i
{B} Limits for General Population/Uncontrolled Exposure
D134 G614 1.63 *(100) a0
TH-BD 8247 2.19F 180/ a0

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)—Continued

. Electric fisld Magnetic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ema) iminutzs)
B0=200 e 275 0.o73 0.2 a0
11500 20
1.0 20

f = frequency in MHz

* = Plane-wave equivalent power density

NoTE 1 7O TABLE 1: Cccupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fulli,' awars of the potential for exposure and can exercise conirol over their sxposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposure,

NOTE 2 7o TaBLE 1: General populationfuncontrolled exposures applljg.-' in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
gxposure of can nol exercise control over their exposurs.
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REPORT NO: 09U12762-2 DATE: AUGUST 21, 2009
FCC ID: RQT-SS10RA MODEL: SS10-R

EQUATIONS

Power density is given by:

S =EIRP /(4 * Pi * D*2)
where
S = Power density in W/m#2
EIRP = Equivalent Isotropic Radiated Power in W
D = Separation distance in m

Power density in units of W/m”2 is converted to units of mWc/m”2 by dividing by 10.

Distance is given by:

D =SQRT (EIRP / (4 * Pi * S))
where
D = Separation distance in m
EIRP = Equivalent Isotropic Radiated Power in W
S = Power density in W/m#2

For multiple colocated transmitters operating simultaneously in frequency bands where the limit
is identical, the total power density is calculated using the total EIRP obtained by summing the
Power * Gain product (in linear units) of each transmitter.

Total EIRP = (P1*G1) + (P2*G2) + ... + (Pn * Pn)
where

Px = Power of transmitter x

Gx = Numeric gain of antenna x

In the table(s) below, Power and Gain are entered in units of dBm and dBi respectively and
conversions to linear forms are used for the calculations.

LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”2
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REPORT NO: 09U12762-2
FCC ID: RQT-SS10RA

DATE: AUGUST 21, 2009

MODEL: SS10-R

RESULTS
Band Mode Separation | Output | Antenna | FCC Power
Distance Power Gain Density
(m) (dBm) (dBi) (mW/cm*2)
2.4 GHz | 802.15.4 Zigbee 0.20 20.31 2.00 0.034
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