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REPORT NO: 03U2423-2 DATE: 12//18/2003
EUT: WIRELESS IRRIGATION SYSTEM(RPOBE) FCCID: RQT-DS-SS1000-P

1. TEST RESULT CERTIFICATION

COMPANY NAME: DIGITAL SUN, INC.
5655 SILVER CREEK ROAD, #434
SAN JOSE, CA. 95138, USA

EUT DESCRIPTION: WIRELESS IRRIGATION SY STEM(PROBE)
MODEL.: SS1000-P
DATE TESTED: DECEMBER 9, 2003 — DECEMBER 10, 2003

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C NO NON-COMPLIANCE NOTED

Compliance Certification Services, Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: This document reports conditions under which testing was conducted and results of tedts
performed. This document may not be atered or revised in any way unless done so by Compliance
Certification Services and dl revisons are duly noted in the revisons section. Any dteration of this
document not carried out by Compliance Certification Services will congtitute fraud and shal nullify
the document.

Approved & Released For CCS By: Tested By:
- el ﬂ,_-{f:,'l_{ ﬂ.{ﬂ-‘f-"ﬂf/ -
THU CHAN THANH NGUYEN
EMC SUPERVISOR EMC TECHNICIAN
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 03U2423-2
EUT: WIRELESS IRRIGATION SYSTEM(RPOBE)

DATE: 12//18/2003
FCCID: RQT-DS-SS1000-P

2. EUT DESCRIPTION

Probe has maximum radiated peak output power as follows:

UNIT Frequency Band Peak Reading Limit Margin
(MHz) (dBuv/m) (dBuv/m) (dB)
PROBE 915.3 93.21 94.00 0.79
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REPORT NO: 03U2423-2 DATE: 12//18/2003
EUT: WIRELESS IRRIGATION SYSTEM(RPOBE) FCCID: RQT-DS-SS1000-P

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4/1992, FCC CFR 47
Part 2 and FCC CFR 47 Part 15.

4. FACILITIES AND ACCREDITATION

The open areatest sites and conducted measurement facilities used to collect data are located at 561F
Monterey Road, Morgan Hill, California, USA. The sites are constructed in conformance with the
requirements of ANS| C63.4, ANSI C63.7 and CISPR Publication 22. All receiving equipment conforms
to CISPR Publication 16-1, “Radio Interference Measuring Apparatus and Measurement M ethods.”

CCSisaccredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be viewed

at http://www.ccsemc.com.
@[& ]

LAB CODE:200065-0

No part of this report may be used to claim or imply product endorsement by NVLAP or any agency of
the US Government.
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REPORT NO: 03U2423-2 DATE: 12//18/2003
EUT: WIRELESS IRRIGATION SYSTEM(RPOBE) FCCID: RQT-DS-SS1000-P

5. CALIBRATION AND UNCERTAINTY
5.1. MEASURING INSTRUMENT CALIBRATION

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

5.2. MEASUREMENT UNCERTAINTY

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

Radiated Emission, 30 to 200 MHz +/- 3.3dB
Radiated Emission, 200 to 1000 MHz +45/-29dB
Radiated Emission, 1000 to 2000 MHz +45/-29dB
Power Line Conducted Emission +/- 29 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 03U2423-2

EUT: WIRELESS IRRIGATION SYSTEM(RPOBE)

DATE: 12//18/2003

FCCID: RQT-DS-SS1000-P

5.3.

TEST AND MEASUREMENT EQUIPMENT

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

TEST AND MEASUREMENT EQUIPMENT LIST
. Serid Cadlibration
Name of Equipment Manufacturer Model Number Due Date
Amplifer 1-26GHz Miteq NSP2600-SP 92432 4/25/2004
Antenna, Horn 1-18GHz EMCO 3115 6717 2/4/2004
Antenna, Bicon/Bilog !
25.2000MHz ARA LPB-2520/A 1185 3/6/2004
EMI Receiver 9KHz-2.9GHz HP 8542E 3942A00286 11/21/2004
LISN, 10KHz-30MHz FCC LISN 50/250-25-2 2023 10/13/2004
Line Filter Lindgren LMF3489 497 CNR
LISN, 10KHz-30MHz Solar 8012-50-R-24-BNC 837990 10/13/2004
EMI Receiver R&S ESHS20 827129/006 7/17/2004
Spectrum Analyzer Agilent E4440A UA1421507 5/8/2004
15GHz, HPF MicroTronic HPM3193 1 CNR
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REPORT NO: 03U2423-2 DATE: 12//18/2003
EUT: WIRELESS IRRIGATION SYSTEM(RPOBE) FCCID: RQT-DS-SS1000-P

6. SETUP OF EQUIPMENT UNDER TEST

SUPPORT EQUIPMENT

The Probe is the stand-alone unit

I/O CABLES

The Probe is the stand-alone unit

TEST SETUP

The Prabe is the stand-alone unit and the Base is connected to the Sprinkler timer, both were activate by program transmitting or
receiving mode.
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REPORT NO: 03U2423-2 DATE: 12//18/2003
EUT: WIRELESS IRRIGATION SYSTEM(RPOBE) FCCID: RQT-DS-SS1000-P

SETUP DIAGRAM FOR TESTS

SETUP DIAGRAM FOR TESTS

PROBE:
The
Probe
Page 9 of 21
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0833

Thisreport shall not be reproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 03U2423-2 DATE: 12//18/2003
EUT: WIRELESS IRRIGATION SYSTEM(RPOBE) FCCID: RQT-DS-SS1000-P

7. APPLICABLE LIMITS AND TEST RESULTS

7.1. 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of the 99 %
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum analyzer
interna 99% bandwidth function is utilized.

RESULTS:

No non-compliance noted:

PROBE UNIT

Frequency 99% Bandwidth

(MH2) (MH2)
915 117.988
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REPORT NO: 03U2423-2
EUT: WIRELESS IRRIGATION SYSTEM(RPOBE)

DATE: 12//18/2003
FCCID: RQT-DS-SS1000-P

99% BANDWIDTH

99% BANDWIDTH

W Agilent 01:32:24 Dec 10, 2003

Atten 20 dB

'.'Hil I|| || I"|||||1| h ”l"”'
|~|'

L ghAv | ‘
fiflid T
52 | Wi

Center 915. 033 3 MH:z
[{Res BW 3 kHz

Occupied Bandwidth
117.9880 kHz

#VBW 10 kHz
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REPORT NO: 03U2423-2 DATE: 12//18/2003

EUT: WIRELESS IRRIGATION SYSTEM(RPOBE) FCCID: RQT-DS-SS1000-P
7.2. RADIATED EMISSIONS
LIMITS

§15.249 Operation within the bands 902 - 928 MHz, 2400 - 2483.5 MHz, 5725 - 5875 MHz, and 24.0 -
24.25 GHz.

Thefield strength of emissions from intentiona radiators operated within these frequency bands shall
comply with the following:

Fundamenta Field Strength Fied Strength

Frequency of Fundamental of Harmonics
(millivolts'meter) (microvoltsmeter)

902 - 928 MHz 50 500

2400 - 2483.5 MHz 50 500

5725 - 5875 MHz 50 500

24.0 - 24.25 GHz 250 2500

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamenta or to the genera radiated emission limits
in Section 15.209, whichever is the lesser attenuation.

Frequency Field Strength Measurement Distance
(MHz) (microvoltsmeter) (meters)

30- 88 100 ** 3

88 - 216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or
470-806 MHz. However, operation within these frequency bands is permitted under other sections of this
Part, e.g., Sections 15.231 and 15.241.

§815.209 In the emission table above, the tighter limit gpplies at the band edges.
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REPORT NO: 03U2423-2 DATE: 12//18/2003
EUT: WIRELESS IRRIGATION SYSTEM(RPOBE) FCCID: RQT-DS-SS1000-P

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane, the X, Y, and Z positions (if
necessary) shall be tested and the worst case reported. The antennato EUT distanceis 3 meters. The EUT
is configured in accordance with ANSI C63.4. The transmitter shall be switched on with typica modulation
and the measurement receiver shall be tuned to the frequency of the transmitter under test.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video bandwidth is set
to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antennais scanned from 1 to 4 meters
above the ground plane to further maximize the emisson. M easurements are made with the antenna
polarized in both the vertical and the horizontal positions.

RESULTS

No non-compliance noted:
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REPORT NO: 03U2423-2

EUT: WIRELESS IRRIGATION SYSTEM(RPOBE)

DATE: 12//18/2003
FCCID: RQT-DS-SS1000-P

7.2.1. TRANSMITTER RADIATED EMISSIONS

FUNDAMENTAL & RESTRICTED BANDEDGE

PROBE:

(Vertical)

% Vo T A
kLG

SE1F Monterey Road
San Jose,;, CA 25131

Tel: (408) 453-D8EB8

Fax: (408)] 4£3-D8ES

Data#: 36 File#:
Lavd (ABu Wira)
i 5

00 15,245 EMI

Date: 12-09-3043 Time:

21:30:58

T T FLL 9. 245

R T WL i - — - -..l.--hl'\- TR

L |I1I'I"i¢h'|.""". Pall iyl P sl i Fid

Read
Freq Remark

Level Factor

Limit over
Level Line Limit

MHz dBuv

915.300 Peak 69.28

23.93

dB dRuv/m dBuv,/m dB

93.21 54.00

~0.79
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REPORT NO: 03U2423-2 DATE: 12//18/2003
EUT: WIRELESS IRRIGATION SYSTEM(RPOBE) FCCID: RQT-DS-SS1000-P

(Horizontal)

“ ManEE 561F Monterey Road
gan Jose, CA 95131
3 TP CL Tel: (408] 463-038E

R T £
Fax: (408) 463-0835

2: 1l2-09-3003 Time: Z1:36:23

FoL T N =%

T T S T

" EED

{Audiz ATCY
Trace: 27 Ref Trace:

Read Limit Oover
Freq Remark Level Factor Level Line Limilt

MHzZ dBuv dBE dBuvV/m dBuvV,/m dB

£15.400 55.74 23.92 79.66 94.00 -14.34
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REPORT NO: 03U2423-2 DATE: 12//18/2003
EUT: WIRELESS IRRIGATION SYSTEM(RPOBE) FCCID: RQT-DS-SS1000-P

HARMONICS AND SPURIOUSEMISSIONS

PROBE UNIT:

12/09/03  High Frequency M easurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: THANH NGUYEN

Project # 03U2423-1

Company: DIGITAL SUN

EUT Descrip.: WirelessIrrigation System, S. Sensor Probe
EUT M/N: TBD

Test Target: FCC Part 15.249

Mode Oper: Tx at 915SMHz

Iest Equinment:
EMCO Horn 1-18GHz Pre-amplifer 1-26GHz l T AT T Horn > 18GHz |
T73; SIN: 6717 @3m = |—r87mgzmz—'| ‘Agilent E4440A Analyzer _ | _|
5

" Hi Frequency Cables

Peak Measurements. AverageMeasurements:
@ W @-3f) [T @-6f) K @2f) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth
1MHz Video Bandwidth 10Hz Video Bandwidth

PROBE UNIT
Dist Amp |DCorr |[HPF| Peak Avg Pk Lim |AvgLim AvgMar
GHz dB dB dBuV/m| dBuV/m|dBuV/m|dBuV/m dB

icsand Spurious Emissions

-43.3 . A 50.7
-43.2 . | 479
-43.7 . | 423
-43.3 . [ 4.7
-43.2 . | 464
-43.7 . A 408

No mor e Spurious Emissions above 4th Har mon

Measurement Freguency Amp  Preamp Gain AvgLim Average Field Strength Limit
Distance to Antenna D Cor Distance Correct to 3 meters Pk Lim Peak Field Strength Limit
Analyzer Reading Avg  AverageField Strength @ 3 m AvgMar Marginvs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength PkMar  Marginvs. Peak Limit

Cable Loss HPF  High PassFilter
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REPORT NO: 03U2423-2 DATE: 12//18/2003
EUT: WIRELESS IRRIGATION SYSTEM(RPOBE) FCCID:RQT-DSSS1000-P

7.2.2. WORST-CASE RADIATED EMISSIONS BELOW 1 GHZ

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

PROBE UNIT:
COMPLIANGE

1L Sz e G
L. GEA,TLE

561F Monterey Ecad
San Jose, CAR 95131
Tel: (408) 463-0858
Fax: {(408) 483-0B85

Dataf: 37 File$#: FCC 15,249 EMI Date: 12-10-2003 Time: 18:13:19
Luevd RinT
7 vl (ABuiin)
FCCj1h. 249
B
I
7
- T 5 g w-f"-"' e b, oot g
e oy
| = o e T ﬁ‘ QU‘WWM
™ =
H\ A’“"/\-W
! k11 4 1% 612 &06 1o
Frequency (WOHI)
(Audiy ATE)
Trace: 3f Bef Trace:

Cenditieon: FCC 1%.24% CHAMBER 030306 1185 HORIZONTAL

Teslt Eng: : Thanh Hguven

Project #: v 0302423-1

Company : : Digital 3SUNH

EUT: : S.5enscr Probe & Recelver
: WireLess Irrigation System

Model MNo: : TBD

Configuration: : EUT Stand Alone

Target cof Test: + FCC Part 15.:249

Mode of Operation: Tx

Fage: 1
Eead Limit Gver
Freg Remark Lewvel Factor Lewvel Line Limit
MEz dBuW dB dBuV/m d4dBuvVim dB
1 38.730 Peak lg.20 17.23 27.43% 40,00 =-12.57
2 264.740 Peak 12.4% 13.45% 25.9%94 46.00 =20.06
3 442 250 Peak 12.25 17,54 29,79 46,00 =18.21
4 524.700 Peak 12.31 1%.21 31.3531 46.00 =14.4%
5 g02_ 300 Peak 11.98 20.25 32.23 46.00 -13.77
& 658.560 Peak 11.23 Z20,B6 32.79% 46.00 =13.21
7 855,380 Peak 13.47 23,39 3¢.86 46,00 -9.14
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REPORT NO: 03U2423-2 DATE: 12//18/2003
EUT: WIRELESS IRRIGATION SYSTEM(RPOBE) FCCID:RQT-DSSS1000-P

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

COMPLIANGE

581F Monterey Road
San Joses, CA 25131

L?:&.Ll.?;;:!"fmt Tel: '-]':'E:' 4"'—"?—0%‘:5
Fax: (408) 4p3-0B85
Dataf: 39 Filef#: FOC 15.249 EMI Date: 12-10-2003 Time: 1B8:23:40
Luved R
i eved (ABwiTihn)
FEEHi.Z-IIEI
i
. L
Bl e
3 | bia A et
?_L_AJW"""MWH

\ﬁw "

30 234 41% 612 206 1000
Frequency (WHI)
(Audis ATCY
Trace: 3E Bef Trace:

Conditicn: FCC 15.249 CHAMBER D30306 1135 HORIAZONTAL

Teslt Eng: : Thanh Hguven

FProject #: : RD3T2423-1

Company : Digital SUN

EUT: : 5.5enscr Probe & Recelwer
: WirelLess Irrigation System

Model He: : ‘TBD

Configuration: + EO0T Stand Alone

Target of Test: : FCC Part 15.:24%9

Mode of COperation: Tx

Fage: 1
Eead Limit Over
Frag Ramark Lewvel Factor Leval Line Limit
MH= dBuw 1B dBuV/m dBEuv/m dB
1 31.940 Feak 10.87 17.53 28_40 40,00 -11.&0
2 324.380 Feak 12.5% 14.60 27.1% 46,00 =18.81
3 369._500 Peak 12.95 15,74 28_70 46,00 -17.30
4 475.140 Feak 12.72 1B.37 31.0% 46.00 =14.91
5 555.740 Feak 12,12 15,886 31.76 46.00 -14.22
& 725.4580 Peak 12.07 21.72 33.79 4de.00 =12.21
7 g90.390 Feak 13,85 23,77 37.72 48,00 -8B_28
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REPORT NO: 03U2423-2 DATE: 12//18/2003

EUT: WIRELESS IRRIGATION SYSTEM(RPOBE) FCCID: RQT-DS-SS1000-P
7.3. POWERLINE CONDUCTED EMISSIONS
LIMIT

§15.207 (a) Except as shown in paragraphs (b) and (c) of this section, for an intentiona radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to 30
MHz shall not exceed the limits in the following table, as measured using a 50 uH/50 ohms line
impedance stabilization network (L1SN). Compliance with the provisions of this paragraph shall be based
on the measurement of the radio frequency voltage between each power line and ground at the power
termind.

The lower limit applies at the boundary between the frequency ranges.

Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 6 to 56 56 to 46
0.5-5 56 46
5-30 &) ]

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the
horizonta ground plane. The EUT is configured in accordance with ANS| C63.4.

The resolution bandwidth is set to 9 kHz for both peak detection and quasi-peak detection measurements.
Peak detection is used unless otherwise noted as quasi-pesk.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS

Not gpplicable for the probe unit.
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8. SETUP PHOTOS

RADIATED MEASUREMENT SETUP

The Probe Unit:

RADIATED FRONT PHOTO (PROBE)
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RADIATED BACK PHOTO (PROBE)

END OF REPORT
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