Project 19775-15

Austin Devices LLC
Zilker Valve
Model 2V

Wireless Certification Report

Prepared for:

Austin Devices LLC
5606 Shoalwood Ave.
Austin, TX 78756

By
Professional Testing (EMI), Inc.
1601 North A.W. Grimes Blvd., Suite B
Round Rock, Texas 78665

15 Mar 2018

Reviewed by Written by

Larry Finn Eric Lifsey
Chief Technical Officer EMC Engineer



Austin Devices LLC - Zilker Valve ZV

Revision History

Revision . .

Number Description Date

Final 01 15 Mar 2018
Errata:

Where mention of Zilker S or Sensor is found it actually refers to the Zilker Valve device.

19775

Professional Testing (EMI) Inc. Page 2 of 42



Austin Devices LLC - Zilker Valve ZV

Table of Contents

REVISION HISTOTY ...ttt ittt et ekt e e i bt e e bt e e e bt e 4 bt e ea bt e 4 A bt e e ab e e e sk e e e abe e e s b e e eab e e e nbeesnbeeanbeennnee s 2
(Ofe] g o] T T ot O 4 ] = LTSRS 5
0O 11 (oo 11 Tox ([0 SRRSO 6
N S Yoo oL PP PP TP 6
0 L U I 0 TSt o o PSSR 6
IR T L U @ oY1 = 1 o] PSSR 6
IR Y Fo o T o L o] S (oI =T [0 o] 113 1 PSSR 6
T 1) AR | (= R 6
T 2 o Lo [ c=To I Y T=T T (= a1 £ 7
1.7 Applicable DOCUMENTS ANA CHAUSES ........o.eviiiriiieiiriiieise ettt bbbt e 7
2.0 FUNAAMENTAI POWET .....ooviiiiii ittt ettt et e et e e st e et e e s abe e sabeesabeesabeesabeeeabeestbessnbeesabeesnreesabeesareesaras 8
2.1 TESE PIOCEAUIE .. vttt ettt ettt et e et s e et e e e tb e e eabe e sabeesate e stbeeeabeestbeeaaeeesbbeeeaseesbbeebeeesbeeebeeestbeenseeeses 8
A -1 O 1 (=] ¢ - R OSSP O PR OTRPOPRRPOTOOt 8
2.3 TESE RESUILS, PEAK POWEN ......civviiviiiteiite ettt e ettt ettt ette st sbe e sbe e ebe st e sasesbseebeesbeesbessbesbaesbessbeesbesasesneeabesbeenbeans 8
2.4 TeSt RESUILS, DULY CYCIB.....uiiiiiicieicieie ettt sttt e st e be st e beebeese e e et e besbesbeeneeree e eneeses 9
3.0 POWET SPECITAL DENSILY .. viviieitecieee ettt sttt st et eese e s e e e et e s be st e s teshe et e eseesbe e et e sbesteateeneeneesreneas 10
TN =T A o (0o =T [ OO PO R 10
I - B O 1) (=1 I NSO PRSP 10
T T =T B = =TTV ] | TSSO P PP TPR 10
4.0 OCCUPIE BANUWIALN. ..ottt bbbttt bbbt 12
O =YY o (0 1ot T [ ] (PR 12
O - O 4 1 T4 - PR 12
I T =T T V1L PO PO RRUPRRRP 12
T R = T Y0 Lo VLV o g T (o) (o 0 = TP 13

4.3.2  Bandwidth PIOtS, 20 OB ........coovuiiiiiiice ettt ettt ebe et e et e bbbt e sba et eeraesraesres 14

4.3.3  BandWidth PIOS, 9990 ........ccviivieiieiiieiie ettt ettt ettt st e st sbe et e st e sas e abe e ebeeabeenbestaesbaeares 15

ST O = T UaTo N =l o TSRS SRS 17
TR A U= A o (0 To7 =T [ OO PP RR 17
IV - O 1) =1 I NSO O PRSP 17
T T =T B = =TTV ] | OSSPSR 17
531  LoW Channel Band EAQE.......cuiiiiiriiiiirieieiisteei ettt 18

532 High Channel Band EGQE .........curiiiiiiiiiieeieieie sttt 18

6.0 Radiated Spurious Emissions, TranSMit/RECEIVE MOUES. ........cccveviirieririie et 19
6.1 TESE PIOCEAUIE .. .eeeevii ittt ettt e e e st e e sbb e e shbeeeate e sbbeeebbeesbeeeabeeeabeeeabeeeabeeanbeesbaeenbeeeabeeanreeas 19
(T =TS O ¢ (=] ¢ - RO OO O PR O PR POTSRROT 19
6.3 TESE RESUILS ...ttt ettt et et e e ebe e e e b e e e be e e ebeeebe e e beeeabeesabeesabeeeabeeanbeeeabeeenbeeeabeeereeas 19
6.3.1  Transmit, Middle Channel Up t0 1 GHZ .........ccoouiiiiiieiicieece ettt 20

6.3.2  Transmit, Middle Channel Up t0 10 GHZ .......cccooiiiiiii ettt 22

6.3.3  Transmit, Bottom Channel, Upt0 L GHZ......cooooviiiiiiiice e 24

6.3.4  Transmit, Bottom Channel, Up t0 10 GHZ.........cccviiiieiiie et 26

6.3.5  Transmit, TOp Channel, UP t0 L GHZ .....cuvoiiiice e 28

6.3.6  Transmit, Top Channel, Up t0 10 GHZ .......ccoviiiiiiiieece et nn 30

6.3.7  Receive, Middle Channel, UP t0 1 GHZ.......cvoiiiiiiiiiiceee et 32

6.3.8  Receive, Middle Channel, UP t0 5 GHZ........cviiiiiiicicece et 34

O\, P U S o g Vo [0 (<o I = gL F1S] o] IS OURRt 36
0 R o (011 LU (OO O PRSPPSO 36
A O 1 1 (=] £ - W OO O PR OPRPOUROT 36
T 1 V|3 36
8.0 Antenna Construction REQUITEIMENTS ..........eciiiieieieicite et e e e et e e st et sbe st e s e ta e e et e sbesresbesbesaestesneeneeseeneas 37
TR o o ot (U - T O EE OO PRTPP 37
ST O 1 1 (-] 1 T OSSOSO 37
8.3 RESUILS.. ..ottt ettt ettt b e b e b e a e he e abe e be e beeabeahr e ebeeabe e beetbeeraesbeeabeesbeereenreanes 37
T T T 0T 1= 1 PSSR 38
9.1 Radiated EMissions 30 MHZ 10 10 GHZ .......ccvviiiiiiii ettt sttt ettt s rae et et e ebee s 38
9.2 Power, Power Spectral Density, Band Edge, and Bandwidth ..............ccocovoviiiiininiincne e 39
10.0 MeasureMENt BaANOWITLNS.........cciiiiie ettt et eba e e sb e e ebe e st e e e ebe e e sbesanbessbeesnbenas 40
Appendix: Policy, Rationale, and Evaluation of EMC Measurement UNCertainty ...........c.ccooevereienenenenienieninnnns 41
g To [ o) 2T o To] o AR ST URUSURRUON 42

19775 Professional Testing (EMI) Inc. Page 3 of 42



Austin Devices LLC - Zilker Valve ZV

NOTICE: (1) This Report must not be used to claim product endorsement, by NVLAP, NIST, the FCC or any other Agency. This report also does not
warrant certification by NVLAP or NIST. (2) This report shall not be reproduced except in full, without the written approval of Professional Testing (EMI),
Inc. (3) The significance of this report is dependent on the representative character of the test sample submitted for evaluation and the results apply only in
reference to the sample tested. The manufacturer must continuously implement the changes shown herein to attain and maintain the required degree of
compliance.
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=== Compliance Certificate

TEETING

Applicant

Device & Test Identification

Austin Devices LLC
5606 Shoalwood Ave.
Austin, TX 78756

Certificate Date: 15 Mar 2018

FCCID: 2A04VzZV
Industry Canada ID: 23667-2V
Model(s): v

Laboratory Project ID: 19775-15

The device named above was tested utilizing the following documents and found to be in compliance with the

required criteria:

Requirement Reference Detail
FCC47 CFR Part 15 C 15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.
FCC47 CFRPart15C 15.209 Radiated emission limits; general requirements.
FCC47 CFR Part 15 C 15.107, 15.207 Conducted emission limits.
FCC 47 CFR Part 15 C 15.205 Restricted Bands of Operation
KDB 558074 D01 DRO1 DTS Measurement Guidance v03r02
KDB 412172 D01 Guidelines for Determining the ERP and EIRP of an RF Transmitting System
RSS-247 lssue 2 Digital Transmission Systems (DTSs), Frequency Hopping Systt_ams (FHSs) and Licence-
Exempt Local Area Network (LE-LAN) Devices
RSS-Gen Issue 4 General Requirements and Information for the Certification of Radio Apparatus

I, Eric Lifsey, for Professional Testing (EMI), Inc., being familiar with the above requirements and test procedures have
reviewed the test setup, measured data, and this report. | believe them to be true and accurate.

Eric Lifsey
EMC Engineer

This report has been reviewed and accepted by the Applicant. The undersigned is responsible for ensuring that this device
will continue to comply with the requirements listed above.

Representative of Applicant

19775
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Austin Devices LLC - Zilker Valve ZV

1.0 Introduction
1.1 Scope

This report describes the extent to which the equipment under test (EUT) conformed to the intentional
radiator requirements of the United States and Canada.

Professional Testing (EMI), Inc., (PTI) follows the guidelines of National Institute of Standards and
Technology (NIST) for all uncertainty calculations, estimates, and expressions thereof for
electromagnetic compatibility testing.

1.2 EUT Description

Table 1.2.1: Equipment Under Test

Manufacturer / Model Serial # Description
Austin Devices LLC 129002 Remote wireless-controlled valve & sensor based on a 902-
Model: Zilker Valve 928 MHz radio using 16 channels

Table 1.2.2: Support Equipment

Manufacturer / Model Serial # Description

N/A

The EUT is a battery powered device that is normally attached in series with a water line. It sends status
data via a wireless proprietary network and receives commands to control the water valve.

The EUT electronics are on a single circuit board which is nominally rectangular in shape and measures
approximately 6.6 by 3.6 cm. The cylindrical enclosure completely encloses the board and is about 7
cm in diameter and 12 cm long.

1.3  EUT Operation
The EUT was exercised in a manner consistent with normal operations.

1.4 Modifications to Equipment
No modifications were made to the EUT during the performance of the test program.

15 Test Site

Measurements were made at the PTI semi-anechoic facility designated Site 45 (FCC 459644, IC 3036B-
1) in Austin, Texas. The site is registered with the FCC under Section 2.948 and Industry Canada per
RSS-GEN, and is subsequently confirmed by laboratory accreditation (NVLAP). The test site is located
at 11400 Burnet Road, Austin, Texas 78758, while the main office is located at 1601 North A.W.
Grimes Boulevard, Suite B, Round Rock, Texas, 78665.

19775 Professional Testing (EMI) Inc. Page 6 of 42
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1.6 Radiated Measurements

Radiated levels are determined as follows:

Raw Measured Level + Antenna Factor + Cable Losses — Amplifier Gain = Corrected Level

Conducted RF levels, if applicable, are determined as follows:

Raw Measured Level + Attenuator Factor + Cable Losses = Corrected Level

Conducted mains levels are determined as follows:

Raw Measured Level + LISN Factor + Cable/Filter/Limiter Losses = Corrected Level

Additionally, measurement distance extrapolation factors are applied and documented where used.

1.7  Applicable Documents and Clauses

Table 1.7.1: Applicable Documents

Document Title

47 CFR

Part 15 — Radio Frequency Devices
Subpart C -Intentional Radiators

RSS-247 Issue 2

Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and Licence-
Exempt Local Area Network (LE-LAN) Devices

RSS-Gen Issue 4

General Requirements and Information for the Certification of Radio Apparatus

ANSI C63.10:2013

American National Standard of Procedures for Compliance Testing of Unlicensed
Wireless Devices

Table 1.7.2: Applicable Clauses

Parameter

FCC Part 15
Rule Paragraphs

IC RSS References

Transmitter Characteristics

15.247 RSS-247 5.2 (DTS) & 5.4, RSS-Gen

Bandwidth

15.247(a)(1), 2.1049, KDB 558074 D01

RSS-Gen 4.6

Spurious Emission

15.247, 15.209, 15.205

RSS-247 5.5, RSS-GEN 4.9, 4.10

Band Edge

15.247, 15.205

RSS-247 5.5, RSS-Gen 4.9

Antenna Requirement

15.203 RSS-Gen 8.3

Conducted Emissions, Mains

15.207 RSS-Gen 8.8

19775
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2.0  Fundamental Power
2.1 Test Procedure

Peak power is measured using conducted means and with modulation.
sequence is disabled to operate on a single channel for the measurement.

2.2 Test Criteria

The transmitter hopping

47 CFR (USA) // IC (Canada)
Section Reference

Parameter Date
Fundamental Power
15.247(a)(3) // Conducted Limits
RSS-247 5.2 1w
Limit Restated as Field: 125.23 dBuV/m @ 3 m

1 Mar 2018

2.3 Test Results, Peak Power
The EUT was measured for conducted power by connection directly to a spectrum analyzer.

Table 2.3.1 Power, Peak, Conducted (Unmodulated)
Frequency Measured Peak Antenna Gain EIRP EIRP Peak Power
MHz Power in dBm dBi dBm Restated in mW
904 16.3 -0.1 16.2 41.7
914 16.4 -0.1 16.3 42.7
926 16.3 -0.1 16.2 41.7
Measured in 3 MHz RBW, 8 MHz VBW.
The EUT satisfied the requirements.
Professional Testing (EM!) Inc.
Peak Power
20,03
10.0%
o
g 100%
© 200%
30.0%
40.0%
5580w 903.00M 906.00M 909.00M 912.00M 915.00M 918.00M 921.00M 924.00M 927.00M 930.00M
Operator: Eric Lifsey Frequency
19775 S Peak Power . TIL
RBW /VBW -3MHZz /8 MHz
08:42:44 AM, Thur sday, Mar ch 01, 2018
19775 Professional Testing (EMI) Inc. Page 8 of 42
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2.4  Test Results, Duty Cycle

Measurement is based on intervals not to exceed 100 msec. Maximum transmitter on time is divided by
the lesser of 100 msec or the actual measured minimum transmitter interval time. The result is
converted to dB and applied as needed to peak measurements of transmitter artifacts to determine
average power. This is not a pass/fail measurement.

Table 2.4.1 Duty Cycle Results and Average Duty Cycle Factor Result

Total Declared Duty Cycle
Measured Time Duty Cycle Factor Calculation Result Factor
On Time Interval (dB) Allowed
(msec) (msec) (dB)
=7.37 6000 =20 * Logyo (7.37 msec / 100 msec ) -22.6 -20
Allowed 100

The weighted duty cycle for exposure purposes is: 10 log (7.37 / 6000) = -29.1 dB
The allowed duty cycle factor is applied to peak measured harmonic signals to find average levels.
Plotted results appear below. It records an initial transmit event, response (from other device), and

acknowledge transmit event. The total transmit time is the sum of the two transmit events. These events
occur at six second intervals.

Atten 10 dB

10 |3.712000000 ms
4%/ | 0.65 dB

Center 904.000 MHz

Res BW (-6 dB) 10 MHz #VBH 300 kHz Sweep 102.4 ms (8001 pts)

o ma WO RN O D oo

Transrﬁit Event 1

19775 Professional Testing (EMI) Inc. Page 9 of 42
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Ref 0 dBn fAtten 10 dB
;_E"’?‘P“ Marker a

3.660800000 ms
@/  -0.18 dB

Center 304.000 MHz

Res BN (-6 dB) 10 MHz *VBN 300 kHz

SR W T T TR W

Transmit Event 2

3.0 Power Spectral Density
3.1  TestProcedure

Sweep 102.4 ms (8001 pts)

A spectrum analyzer is either connected directly to the EUT or used by radiated means to measure the
fundamental emission. It is adjusted to measure the power spectral density in the specified resolution

bandwidth.
3.2 Test Criteria

47 CFR (USA) // IC (Canada)

Section Reference Parameter Date
Power Spectral Density, Conducted
Limit: B kH
15.247(e) // RSS-247, 5.2 imit: 8 dBm / 3 kHz 1 Mar 2018

Restated as field strength limit:
103.23 dBuV/m at3 m

3.3 Test Results

Table 3.3.1 Power Spectral Density, Conducted
Frequency Measured Peak Power
MHz dBm
904 2.3
914 2.3
926 2.2

The EUT satisfied the requirement.

19775

Professional Testing (EMI) Inc.
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20.0F

10.0¢

Professional Testing (EM!) Inc.

PSD

-10.0%

dBm

-20.0%

-30.0%

-40.0
903.000M

Operator: Eric Lifsey
19775S PSD 904 MHz.TIL
08:47:12 AM, Thur sday, Mar ch 01, 2018

903.200M

903.400M

904.000M
Frequency

903.600M 903.800M

904.200M 904.400M 904.600M 904.800M

— 3 kHz RBW 10 kHz VBW
>< Peak Pover
— PSDLimit

L
905.000M

10.0%

Professional Testing (EM!) Inc.

PSD

-10.0%

dBm

-20.0%

-30.0%

-40.0
913.000M

913.200M
Operator: Eric Lifsey
19775S PSD 914 MHz.TIL

08:50:11 AM, Thur sday, Mar ch 01, 2018

913.400M

914.000M
Fr equency

913.600M 913.800M

914.200M 914.400M 914.600M 914.800M

— 3 kHz RBW 10 kHz VBW
X PeakPover
— PSDLimit

915.000M

Professional Testing (EMI) Inc.

PSD

-10.0%

dBm

-20.0F

-30.0F

-40.0
925.000M

925.200M
Operator : Eric Lifsey
19775S PSD 926 MHz.TIL

08:52:54 AM, Thur sday, Mar ch 01, 2018

925.400M

926.000M
Fr equency

925.600M 925.800M

926.200M 926.400M 926.600M 926.800M

— 3 kHz RBW 10 kHz VBW
X PeakPover
— PSDLimit

927.000M

19775

Professional Testing (EMI) Inc.
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4.0 Occupied Bandwidth
4.1  Test Procedure

Bandwidth is measured by conducted means. A recording of the results is included.

4.2 Test Criteria

47 CFR (USA) // IC (Canada)

Section Reference Parameter Date(s)
14.247(a)(2), 2.1049, KDB 558074 D01 // Bandwidth, 6 dB, 20 dB, 99% 1 Mar 2018
RSS-Gen 4.6

4.3 Test Results

The bandwidth measurement is used to verify DTS characteristics and/or for general reporting for

agency application.

The EUT was found to be in compliance with applicable requirements.

Table 4.3.1 Bandwidth 6 dB, Minimum 500 kHz in 100 kHz RBW

Low Channel | Middle Channel | High Channel Reported
Measured BW | Measured BW | Measured BW | Minimum BW
(kHz) (kHz) (kHz) (kHz)

638 636 626 626
Table 4.3.2 Bandwidth 20 dB, Measure and Report
Low Channel | Middle Channel | High Channel Reported
Measured BW | Measured BW | Measured BW | Maximum BW
(kHz) (kHz) (kHz) (kHz)
1036 1008 1000 1036
Table 4.3.3 Bandwidth 99%, Measure and Report
Low Channel | Middle Channel | High Channel Reported
Measured BW | Measured BW | Measured BW | Maximum BW
(kHz) (kHz) (kHz) (kHz)
1024 1013 1005 1024

Plotted measurements appear on the following pages.

19775

Professional Testing (EMI) Inc.
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43.1

Bandwidth Plots, 6 dB

dBm

-10.0F

-20.0F

Pr ofessional Testing (EMI) Inc.

6 dB Bandwidth

0t et AN

-30.0 t
903.00M 903.20M

Operator : Eric Lifsey
19775 S BW Bottom 6 dB 904 MHz.TIL
09:02:27 AM, Thur sday, Mar ch 01, 2018

903.40M 903.60M 903.80M 904.00M 904.20M 904.40M 904.60M 904.80M 905.00M
Fr equency

RBW /VBW -100 kHz /300 kHz

10.01

dBm

-10.0¢

-20.0%

Pr ofessional Testing (EMI) Inc.

6 dB Bandwidth

TN

-30.0 t
913.00M 913.20M

Operator: Eric Lifsey
19775 S BW Middle 6 dB 914 MHz.TIL
09:04:02 AM, Thur sday, Mar ch 01, 2018

913.40M 913.60M 913.80M 914.00M 914.20M 914.40M 914.60M 914.80M 915.00M
Fr equency

RBW /VBW -100 kHz / 300 kHz

20.01

dBm

-10.0¢

-20.0F

Professional Testing (EMI) Inc.

6 dB Bandwidth

TN

-30,0 +
925.00M 925.20M

Operator: Eric Lifsey
19775 S BW Top 6 dB 926 MHz.TIL
09:00:28 AM, Thur sday, Mar ch 01, 2018

925.40M 925.60M 925.80M 926.00M 926.20M 926.40M 926.60M 926.80M 927.00M
Frequency

RBW /VBW -100 kHz / 300 kHz

19775
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4.3.2 Bandwidth Plots, 20 dB

Pr ofessional Testing (EMI) Inc.

20 dB Bandwidth
20.01

10.0%

-10.0

dBm

-20.0

-30.0

-40.0
963.00M 903.20M 903.40M 903.60M 903.80M 904.00M 904.20M 904.40M 904.60M 904.80M 905.00M

Operator: Eric Lifsey Fr equency
19775 S BW Bottom 20 dB 904 MHz.TIL
09:03:14 AM, Thur sday, Mar ch 01, 2018

RBW/VBW -10kHz /30 kHz

Pr ofessional Testing (EMI) Inc.

20 dB Bandwidth
20.0

10.0%

-10.0

dBm

-20.0

-30.0

-40.0
913.00M 913.20M 913.40M 913.60M 913.80M 914.00M 914.20M 914.40M 914.60M 914.80M 915.00M

Operator: Eric Lifsey Frequency
19775 S BW Middle 20 dB 914 MHz.TIL
09:05:28 AM, Thur sday, Mar ch 01, 2018

RBW/VBW -10kHz /30 kHz

Professional Testing (EMI) Inc.

20 dB Bandwidth
20.0p

10.0%

-10.0

dBm

-20.0

-30.0

-40.0 + + + + + + + + + 1
925.00M 925.20M 925.40M 925.60M 925.80M 926.00M 926.20M 926.40M 926.60M 926.80M 927.00M

Operator: Eric Lifsey Frequency
19775 S BW Top 20 dB 926 MHz.TIL
09:01:07 AM, Thur sday, Mar ch 01, 2018

RBW/VBW -10kHz /30 kHz

19775
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4.3.3 Bandwidth Plots, 99%

Ref 30 dBm
#Samp

Log

10

dB/

LgRv |

Wl $2| ] |

Center 904.000 MHz Span 3 MHz
#Res BH 30 kHz *UBN 300 kHz #«SWeep 5 s (1008 pts)

Occupied Bandwidth Occ BW Z Pur  99.00 Z
1.8237 MHz x dB -26.00 dB

Transmit Freq Error  6.529 kHz -
x dB Bandwidth 1,778 MHzx -

Ref 38 dBm
#Samp

<«
| ), b

L H { - T S — i -

s I | | : 1 I __J—f_ =

W s2| | |

Center 914.000 MHz 2 Span 3 MHz

#Res BH 30 kHz VBN 300 kHz #Sweep 5 s (1000 pts)

Occupied Bandwidth Occ BH % Par  99.00 7
1.0131 MHz x dB -26.00 dB

Transmit Freq Error
Occupied Banduidth . MHzX

19775 Professional Testing (EMI) Inc. Page 15 of 42
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Raf 30 dBm
#Samp

Center 926.008 MHz = Span 3 MHz
#+Res BH 30 kHz +VBN 300 kHz #Sweep 5 s (1000 pts)

e e s

Transmit Freq Error  3.517 kHz
Occupled Bandwidth  1.643 MHzX

19775 Professional Testing (EMI) Inc. Page 16 of 42
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5.0 Band Edge
5.1 Test Procedure

EUT is placed into normal transmit operation on the nearest band edge channel. The spectrum analyzer
is approximately centered on the band edge frequency with span sufficient to include the peak of the
adjacent fundamental signal. Measurement includes at least two standard bandwidths from the
respective band edge. If required, the band-edge marker-delta method is utilized.

5.2 Test Criteria

47 CFR (USA) // IC (Canada)

Section Reference Parameter Date(s)
15.247,15.205 // Unwanted Emissions Adjacent to Authorized 1 Mar 2018
RSS-247 5.5, RSS-Gen 4.9 Band (if any), Conducted

5.3 Test Results

Measurements included more than 2 standard bandwidths (standard bandwidth 1 MHz) from the band
edges to provide a clear view of the fundamental and the declining emission levels. Peak detection with
max-hold was employed for a conducted measurement.

For the 900 MHz band there are no adjacent restricted bands. The emission limit is -20 dBc on both
edges.

The EUT satisfied the criteria. Plotted results of peak detection appear on the following pages. If
desired, the duty cycle factor of -20 dB can be applied to the measurement.

19775 Professional Testing (EMI) Inc. Page 17 of 42
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5.

3.1 Low Channel Band Edge

30F

20%

10%

of

Pr ofessional Testing (EMI) Inc.

Conducted Antenna Port OCB Emissions
Below Band, freak Detection

-10%

20%

-30%

A\

40%
50

60E

-70 + + +
890.000M 892.500M 895.000M 897.500M

Operator: Eric Lifsey
19775 S Conducted Band Edge.TIL

09:08:23 AM, Thursday, March 01, 2018

902.500M 905.000M

Freauency

900.000M

910.000M 912.500M 915.000M

RBW 120 kHz, VBW 300 kHz
BandEdge900Low
General_Limit900Band
LimitBelowBand20dBc

907.500M

3.2 High Channel Band Edge

30F

20%

10%

E:

-10%

-20%

-30%

-40%

-50%

-603

Pr ofessional Testing (EMI) Inc.

Conducted Antenna Port OCB Emissions
AbgyvesBand, Peak Detection

\/\”\W%AWA

-70 + + +
915.000M 917.500M 920.000M 922.500M

Operator: Eric Lifsey
19775 S Conducted Band Edge.TIL

09:07:46 AM, Thursday, March 01, 2018

927.500M 930.000M

Ereauency

925.000M

935.000M 937.500M 940.000M

RBW 120 kHz, VBW 300 kHz
BandEdge900High
General_Limit900Band
LimitAboveBand20dBc

932.500M

19775
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6.0 Radiated Spurious Emissions, Transmit/Receive Modes
6.1  Test Procedure

The EUT was placed on a non-conductive table 0.8 meters above the ground plane. The EUT was
centered on a rotating turntable. Measurements below 1 GHz were taken at a test distance of 10 meters
from the measurement antenna. Above 1 GHz the measurement distance was 3 meters.

Spurious emissions below 1 GHz were measured with quasi-peak detection with a resolution bandwidth
of 120 kHz. Above 1 GHz peak measurements were taken and average measured where appropriate
using 1 MHz resolution bandwidth. A diagram showing the test setup appears below.

1TO 4 METERS

. Test Distance ____]!_

Y

- COAXIAL CABLE

80 cm

TURNTABLE GROUND PLANE
6.2 Test Criteria
47 CFR (USA) // IC (Canada)
Section Reference Parameter Date(s)
15.247,15.209 // S FL:(:ilguSsJ;rIjgrg;hoS\fcR:riliiZ?:ns 28 Feb 2018
RSS-247 5.5, RSS-Gen 4.9 & 4.10 P . .
Transmit & Receive Mode

6.3 Test Results

This device was simultaneously tested with its companion device designated Bridge. Operating mode of
both devices was confirmed.

Modulation was disabled for this test and the transmitters were placed into continuous transmit mode.

Above 1 GHz the duty cycle averaging factor applies -20.0 dB to the peaks recorded for the harmonics.

19775 Professional Testing (EMI) Inc. Page 19 of 42



Austin Devices LLC - Zilker Valve ZV

6.3.1 Transmit, Middle Channel Up to 1 GHz

Professional Testing, EMI, Inc.

Test Method: .
Devices

ANSI €63.10: 2013: American National Standard of Procedures for Compliance Testing of Unlicensed Wireless

In accordance with:

FCC Part 15.209 - Code of Federal Regulations Part 47, Subpart C - Intentional Radiators, Radiated Emissions

Limits

Section: 15.209

Test Date(s): '2/28/2018 EUT Serial #: 'None

Customer: "Austin Devices LLC EUT Part #: 'None

Project Number: 19775 Test Technician: "Eric Lifsey

Purchase Order #: 0 Supervisor: 'Lisa Arndt

Equip. Under Test: Zilker Sensor & Bridge Witness' Name: 'None

Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VDC EUT Power Frequency: 0 N/A
Antenna Orientation: Vertical Frequency Range: 30MHz to 1GHz

EUT Mode of Operation:

Transmit, Center Channel 914 MHz

Oper ator : Eric Lifsey
RE'19775'022818 Run01' Center Chan'S&B .til
Current Time -09:45:51 AM, Wednesday, Febr uary 28, 2018

Mode: Transmit, center channel, continuous
Power: 2XAA 3V battery, 50 VDC exter nal

Frequency Test EUT Antenna Recorded | Corrected | . . )
) . ) . Detector ) Limit Level Margin
Measured | Distance Direction Height Function Amplitude Level (dBV/m) (dB) Test Results
(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuV/m) -
30.074 10 178 1.91 Quasi-peak | 24.472 13.406 29.5 -16.1 Pass
56.236 10 122 4.02 Quasi-peak [ 27.504 8.054 29.5 -21.4 Pass
60.037 10 212 2.47 Quasi-peak | 30.276 10.465 29.5 -19.0 Pass
768.409 10 299 3.55 Quasi-peak 21.56 22.253 35.6 -13.3 Pass
898.617 10 132 1.97 Quasi-peak [ 21.393 24.982 35.6 -10.6 Pass
977.442 10 1 1.46 Quasi-peak [ 21.011 26.361 43.5 -17.1 Pass
— Quasipeak Limit
Professional Testing, EMI, Inc - ;\mbiemSEcar) :
Radiated Emissions, 10m Distance O oS
30MHz - 1GHz Vertical Polar ity Measur ed Emissions Z &ﬁiﬁ;mﬂm"
60T v_ Verified Low-PREQP Readi
sob
N X
% 3 = |
3
z 20
10t
9 T }
30M 100M 1G
Frequency

EUT: EUTL: Sensor, EUTZ2: Bridge
Project Number : 19775
Client: Austin Devices LLC

< 1GHz Vertical Antenna Polarity Measured Emissions

19775

Professional Testing (EMI) Inc.
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Austin Devices LLC - Zilker Valve ZV

Professional Testing, EMI, Inc.

Test Method:

ANSI C63.10: 2013: American National Standard of Procedures for Compliance Testing of Unlicensed Wireless

Devices

In accordance with:

FCC Part 15.209 - Code of Federal Regulations Part 47, Subpart C - Intentional Radiators, Radiated Emissions

Limits

Section: 15.209

Test Date(s): '2/28/2018 EUT Serial #: 'None

Customer: "Austin Devices LLC EUT Part #: 'None

Project Number: '19775 Test Technician: Eric Lifsey

Purchase Order #: 0 Supervisor: Lisa Arndt

Equip. Under Test: Zilker Sensor & Bridge Witness' Name: 'None

Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VDC EUT Power Frequency: 0 N/A
Antenna Orientation: Horizontal Frequency Range: 30MHz to 1GHz

EUT Mode of Operation:

Transmit, Center Channel 914 MHz

Frequency Test EUT Antenna Recorded | Corrected L. )
) . ) ) Detector ) Limit Level Margin
Measured | Distance Direction Height Function Amplitude Level (dBV/m) (dB) Test Results
(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuV/m) =
30.221 10 128 1.33 Quasi-peak | 23.974 12.847 29.5 -16.7 Pass
55.274 10 138 3.86 Quasi-peak | 23.796 4.426 29.5 -25.1 Pass
63.605 10 202 3.15 Quasi-peak [ 23.645 3.889 29.5 -25.6 Pass
499.056 10 242 3.8 Quasi-peak [ 22.265 17.282 35.6 -18.3 Pass
750.627 10 189 1.2 Quasi-peak [ 21.694 22.419 35.6 -13.2 Pass
967.412 10 280 1.29 Quasi-peak | 20.962 26.056 43.5 -17.4 Pass
— Quasi-peak Limit
Professional Testing, EMI, Inc — Ambient Scan
Radiated Emissions, 10m Distance = Pesean Enissions
30MHz - 1GHz Horizontal Polarity Measure d Emissions v @eslpoak Readig
60 v Verified Low-PRF QP Reading
g 401 .
' L
gOM T T 100M 1G

< 1GHz Horizontal Antenna Polarity Measured Emissions

19775

Professional Testing (EMI) Inc.
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Austin Devices LLC - Zilker Valve ZV

6.3.2 Transmit, Middle Channel Up to 10 GHz

Professional Testing, EMI, Inc.

Test Method:

ANSI C63.10: 2013: American National Standard of Procedures for Compliance Testing of Unlicensed Wireless
Devices

In accordance with:

FCC Part 15.209 - Code of Federal Regulations Part 47, Subpart C - Intentional Radiators, Radiated Emissions
Limits

Section: 15.209

Test Date(s): '2/28/2018 EUT Serial #: 'None

Customer: "Austin Devices LLC EUT Part #: 'None

Project Number: "19775 Test Technician: "Eric Lifsey

Purchase Order #: (0 Supervisor: 'Lisa Arndt

Equip. Under Test: Zilker Sensor & Bridge Witness' Name: 'None

Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VDC EUT Power Frequency: 0 N/A
Antenna Orientation: Vertical Frequency Range: Above 1GHz

EUT Mode of Operation:

Transmit, Center Channel 914 MHz

Frequency Test EUT Antenna Recorded | Corrected | . . )
) . ) . Detector . Limit Level Margin
Measured | Distance Direction Height Function Amplitude Level (dBuV/m) (dB) Test Results
(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuV/m) -
1828.03 3 210 1.27 Peak 74.4 64.777 74.0 9.2 Pass
2742.02 3 225 2.63 Peak 62.1 54.293 74.0 -19.7 Pass
3655.98 3 214 2.02 Peak 60.4 53.659 74.0 -20.3 Pass
8536.02 3 93 3.49 Average 27.1 34.766 54.0 -19.2 Pass
8722.79 3 266 1.83 Average 26.3 34.846 54.0 -19.1 Pass
Professional Testing, EMI, Inc : ::::: :::mg
Radiated Emissions, 3m Distance —— Peak Limit
g

> 1GHz Vertical Antenna Polarity Measured Emissions

19775
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Austin Devices LLC - Zilker Valve ZV

Professional Testing, EMI, Inc.

Test Method: .
Devices

ANSI €63.10: 2013: American National Standard of Procedures for Compliance Testing of Unlicensed Wireless

In accordance with:

FCC Part 15.209 - Code of Federal Regulations Part 47, Subpart C - Intentional Radiators, Radiated Emissions

Limits

Section: 15.209

Test Date(s): '2/28/2018 EUT Serial #: 'None

Customer: "Austin Devices LLC EUT Part #: 'None

Project Number: '19775 Test Technician: Eric Lifsey

Purchase Order #: 0 Supervisor: Lisa Arndt

Equip. Under Test: Zilker Sensor & Bridge Witness' Name: 'None

Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VDC EUT Power Frequency: 0 N/A
Antenna Orientation: Horizontal Frequency Range: Above 1GHz

EUT Mode of Operation:

Transmit, Center Channel 914 MHz

Frequency Test EUT Antenna Recorded | Corrected L. )
) . ) ) Detector ) Limit Level Margin
Measured | Distance Direction Height Function Amplitude Level (dBV/m) (dB) Test Results
(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuV/m) =
1828 3 327 3.47 Peak 77.8 68.197 74.0 -5.8 Pass
2742.04 3 91 2.3 Peak 67.4 59.663 74.0 -14.3 Pass
3655.92 3 60 1.94 Peak 63.5 56.767 74.0 -17.2 Pass
8611.38 3 272 1.36 Average 26.3 34.262 54.0 -19.7 Pass
8680.08 3 29 2.8 Average 26.3 34.579 54.0 -19.4 Pass
8722.31 3 85 3.58 Average 26.4 34.9 54.0 -19.1 Pass
Professional Testing, EMI, Inc : :::::: :::mg
Radiated Emissions, 3m Distance —— Peak Limit
: ! :

> 1GHz Horizontal Antenna Polarity Measured Emissions

19775 Professional Testing (EMI) Inc.
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Austin Devices LLC - Zilker Valve ZV

6.3.3 Transmit, Bottom Channel, up to 1 GHz

Professional Testing, EMI, Inc.

Test Method: .
Devices

ANSI C63.10: 2013: American National Standard of Procedures for Compliance Testing of Unlicensed Wireless

In accordance with:

FCC Part 15.209 - Code of Federal Regulations Part 47, Subpart C - Intentional Radiators, Radiated Emissions

Limits

Section: 15.209

Test Date(s): '2/28/2018 EUT Serial #: 'None

Customer: 'Austin Devices LLC EUT Part #: 'None

Project Number: "19775 Test Technician: "Eric Lifsey

Purchase Order #: 0 Supervisor: Lisa Arndt

Equip. Under Test: Zilker Sensor & Bridge Witness' Name: 'None

Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VDC EUT Power Frequency: 0 N/A
Antenna Orientation: Vertical Frequency Range: 30MHz to 1GHz

EUT Mode of Operation:

Transmit, Bottom Channel

Oper ator : Eric Lifsey
RE'19775'022818' Run03 Bottom Chan'S&B il
Current Time -12:16:07 PM, Wednesday, Febr uary 28, 2018

Mode: Tr ansmit, bottom channel, continuous
Power: 2XAA 3V battery, 50 VDC exter nal

Frequency Test EUT Antenna Recorded | Corrected | . . i
) . ) ) Detector ) Limit Level Margin
Measured | Distance Direction Height ) Amplitude Level Test Results
Function (dBuV/m) (dB)
(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuV/m)
873.339 10 29 1.56 Quasi-peak | 21.453 24.817 35.6 -10.8 Pass
951.342 10 328 1.31 Quasi-peak 21.01 25.695 35.6 -9.9 Pass
— Quasi-peak Limit
Professional Testing, EMI, Inc ~ AmbientScan
Radiated Emissions, 10m Distance = gﬁﬁgﬁ:;ﬁ
30MHz - 1GHz Vertical Polar ity Measur ed Emissions % LPRE Verification Limit
60T Vv Verified Low-PRFQP Readi
sob
X X
g .
£ 30%
5
* 10f
9 1
30M 100M 1G
Fr equency

EUT. EUTL: Sensor, EUTZ: Bridge
Project Number: 19775
Client: Austin Devices LLC

< 1GHz Vertical Antenna Polarity Measured Emissions

19775

Professional Testing (EMI) Inc.
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Austin Devices LLC - Zilker Valve ZV

Professional Testing, EMI, Inc.

ANSI €63.10: 2013: American National Standard of Procedures for Compliance Testing of Unlicensed Wireless

Test Method: .
Devices

. FCC Part 15.209 - Code of Federal Regulations Part 47, Subpart C - Intentional Radiators, Radiated Emissions
In accordance with:

Limits
Section: 15.209
Test Date(s): '2/28/2018 EUT Serial #: 'None
Customer: "Austin Devices LLC EUT Part #: 'None
Project Number: 19775 Test Technician: Eric Lifsey
Purchase Order #: 0 Supervisor: Lisa Arndt
Equip. Under Test: Zilker Sensor & Bridge Witness' Name: 'None
Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VvDC EUT Power Frequency: 0 N/A
Antenna Orientation: Horizontal Frequency Range: 30MHz to 1GHz
EUT Mode of Operation: Transmit, Bottom Channel
Frequency Test EUT Antenna Recorded | Corrected | . . i
. i . ) Detector . Limit Level Margin
Measured | Distance Direction Height Function Amplitude Level (dByV/m) (dB) Test Results
(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuV/m) -
942.983 10 203 3.69 Quasi-peak [ 21.141 25.618 35.6 -10.0 Pass
970.799 10 294 3.29 Quasi-peak [ 21.058 26.238 43.5 -17.3 Pass

Quasi-peak Limit
Professional Testing, EMI, Inc Ambient Scan
Radiated Emissions, 10m Distance

30MHz - 1GHz Horizontal Polarity Measured Emissions

—— Pre-scan Emissions

YV Quasi-peak Reading

X LPRF Verification Limit

V__ Verified Low-PRF QP Reading

60T
501
x X
£
>
& 40f
=2
=
£ |
=4
£ 30
7]
o
]
i
20
101
gOM 100M 16
Frequency
Operator: Eric Lifsey EUT: EUT1: Sensor, EUT2: Bridge
Mode: Transmit, bottom channel, continuous
RE'19775'022818'Run03'Bottom Chan'S&B.til Project Number: 19775
Power: 2XAA 3V battery, 5.0 VDC external
Current Time -12:21:04 PM, Wednesday, February 28, 2018 Client: Austin Devices LLC

< 1GHz Horizontal Antenna Polarity Measured Emissions
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Austin Devices LLC - Zilker Valve ZV

6.3.4 Transmit, Bottom Channel, up to 10 GHz

Professional Testing, EMI, Inc.

Test Method:

ANSI €63.10: 2013: American National Standard of Procedures for Compliance Testing of Unlicensed Wireless

Devices

In accordance with:

FCC Part 15.209 - Code of Federal Regulations Part 47, Subpart C - Intentional Radiators, Radiated Emissions

Limits
Section: 15.209
Test Date(s): '2/28/2018 EUT Serial #: 'None
Customer: "Austin Devices LLC EUT Part #: 'None
Project Number: 19775 Test Technician: Eric Lifsey
Purchase Order #: 0 Supervisor: 'Lisa Arndt

Equip. Under Test: Zilker Sensor & Bridge Witness' Name: 'None
Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VDC EUT Power Frequency: 0 N/A
Antenna Orientation: Vertical Frequency Range: Above 1GHz

EUT Mode of Operation: Transmit, Bottom Channel
Frequency Test EUT Antenna Recorded | Corrected | . . )
) . ) . Detector . Limit Level Margin
Measured | Distance Direction Height Function Amplitude Level (dByV/m) (dB) Test Results
(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuV/m) -
1804.04 3 325 1.88 Peak 69.9 60.245 74.0 -13.7 Pass
2706.04 3 21 1.02 Peak 63.8 55.9 74.0 -18.1 Pass
3607.98 3 232 2.05 Peak 62.4 55.629 74.0 -18.3 Pass
Professional Testing, EMI, Inc : ::::z: ::a:mg
Radiated Emissions, 3m Distance — Peal LDk
g
% 60 4
4

Operator: Eric L

ifsey

Current Time -12:58:49 PM, Wednesday, February 28,2018

Frequency

Mode: Transmit, bottom channel, continuous

Power: 2XAA 3V battery, 5.0 VDC external

EUT: EUT1: Sensor, EUT2: Bridge

Project Number: 19775

Client: Austin Devices LLC

> 1GHz Vertical Antenna Polarity Measured Emissions

19775

Professional Testing (EMI) Inc.
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Austin Devices LLC - Zilker Valve ZV

Professional Testing, EMI, Inc.

Test Method: .
Devices

ANSI €63.10: 2013: American National Standard of Procedures for Compliance Testing of Unlicensed Wireless

In accordance with:

FCC Part 15.209 - Code of Federal Regulations Part 47, Subpart C - Intentional Radiators, Radiated Emissions

Limits
Section: 15.209
Test Date(s): '2/28/2018 EUT Serial #: 'None
Customer: "Austin Devices LLC EUT Part #: 'None
Project Number: '19775 Test Technician: Eric Lifsey
Purchase Order #: 0 Supervisor: Lisa Arndt

Equip. Under Test:

Zilker Sensor & Bridge

Witness' Name:

L4
None

Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VDC EUT Power Frequency: 0 N/A
Antenna Orientation: Horizontal Frequency Range: Above 1GHz

EUT Mode of Operation:

Transmit, Bottom Channel

Frequency Test EUT Antenna Recorded | Corrected L. )
) . ) . Detector ) Limit Level Margin
Measured | Distance | Direction Height Function Amplitude Level (dBuV/m) (dB) Test Results
(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuv/m) K
1803.97 3 143 3.41 Peak 73.6 63.982 74.0 -10.0 Pass
2705.93 3 91 2.36 Peak 69.7 61.734 74.0 -12.2 Pass
3607.97 3 61 1.91 Peak 66.7 59.873 74.0 -14.1 Pass

Professional Testing, EMI, Inc

Radiated Emissions, 3m Distance

1-10GHz Horizontal Polarity Measured Emissions

90T

©
S

— Average Limit

vV Average Reading
— Peak Limit

—— Pre-scan Emissions

4 Peak Reading

~
°

Fidd Strength (dBV/m)
Py
3

sof

1G

Operator: Eric Lifsey

Current Time -12:58:49 PM, Wednesday, February 28, 2018

Frequency

Mode: Transmit, bottom channel, continuous

Power: 2XAA 3V battery, 5.0 VDC external

EUT: EUT1: Sensor, EUT2: Bridge
Project Number: 19775

Client: Austin Devices LLC

> 1GHz Horizontal Antenna Polarity Measured Emissions

19775

Professional Testing (EMI) Inc.
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Austin Devices LLC - Zilker Valve ZV

6.3.5 Transmit, Top Channel, up to 1 GHz

Professional Testing, EMI, Inc.

Test Method: .
Devices

ANSI C63.10: 2013: American National Standard of Procedures for Compliance Testing of Unlicensed Wireless

In accordance with:

FCC Part 15.209 - Code of Federal Regulations Part 47, Subpart C - Intentional Radiators, Radiated Emissions

Limits

Section: 15.209

Test Date(s): '2/28/2018 EUT Serial #: 'None

Customer: 'Austin Devices LLC EUT Part #: 'None

Project Number: "19775 Test Technician: "Eric Lifsey

Purchase Order #: 0 Supervisor: ‘Lisa Arndt

Equip. Under Test: Zilker Sensor & Bridge Witness' Name: 'None

Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VDC EUT Power Frequency: 0 N/A
Antenna Orientation: Vertical Frequency Range: 30MHz to 1GHz

EUT Mode of Operation:

Transmit, Top Channel

Oper ator : Eric Lifsey
RE'19775'022818 Run02 TopChan' S&B il

Frequency Test EUT Antenna Recorded | Corrected | . . i
) . ) ) Detector ) Limit Level Margin
Measured | Distance Direction Height ) Amplitude Level Test Results
Function (dBuV/m) (dB)
(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuV/m)
853.363 10 314 2.8 Quasi-peak | 21.411 24.026 35.6 -11.6 Pass
956.055 10 195 2.19 Quasi-peak | 21.027 25.832 35.6 -9.8 Pass
— Quasi-peak Limit
Professional Testing, EMI, Inc ~ AmbientScan
Radiated Emissions, 10m Distance g PL::“""EES!“‘S
30MHz - 1GHz Vertical Polar ity Measur ed Emissions x SPRII:-\eeearl?ﬁcaIio:wn!Iiimit
60T vV Verified Low-PRFQP Reading
sob
— X “
€ o
3 |
£
z 20
* 10f
9 1
30M 100M 1G
Fr equency

Mode: Tr ansmit, top channel, continuous
Power: 2XAA 3V battery, 50 VDC exter nal

Current Time -11:26:30 AM, Wednesday, Febr uary 28, 2018

EUT. EUTL: Sensor, EUTZ: Bridge
Project Number : 19775
Client: Austin Devices LLC

< 1GHz Vertical Antenna Polarity Measured Emissions

19775

Professional Testing (EMI) Inc.
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Austin Devices LLC - Zilker Valve ZV

Professional Testing, EMI, Inc.

Test Method: .
Devices

ANSI C63.10: 2013: American National Standard of Procedures for Compliance Testing of Unlicensed Wireless

In accordance with:

FCC Part 15.209 - Code of Federal Regulations Part 47, Subpart C - Intentional Radiators, Radiated Emissions

Limits
Section: 15.209
Test Date(s): '2/28/2018 EUT Serial #: 'None
Customer: "Austin Devices LLC EUT Part #: 'None
Project Number: 19775 Test Technician: Eric Lifsey
Purchase Order #: 0 Supervisor: Lisa Arndt

Equip. Under Test: Zilker Sensor & Bridge Witness' Name: 'None
Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VDC EUT Power Frequency: 0 N/A
Antenna Orientation: Horizontal Frequency Range: 30MHz to 1GHz

EUT Mode of Operation:

Transmit, Top Channel

Frequency Test EUT Antenna Recorded | Corrected | . . )
) . ) . Detector ) Limit Level Margin
Measured | Distance Direction Height ) Amplitude Level Test Results
Function (dBuV/m) (dB)
(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuV/m)
887.561 10 16 1.2 Quasi-peak | 22.625 26.15 35.6 -9.5 Pass
942.954 10 238 1.73 Quasi-peak [ 21.139 25.615 35.6 -10.0 Pass
— Quasi-peak Limit
Professional Testing, EMI, Inc —— Ambient Scan
Radiated Emissions, 10m Distance — Fosean BResibne
30MHz - 1GHz Horizontal Polarity Measured Emissions v @neslpoak Readig
60— v Verified Low-PRF QP Reading
;’;\ 40
| W
[

Frequency

Operator: Eric Lifsey

Mode: Transmit, top channel, continuous

RE'19775'022818'Run02'TopChan'S&B.til

Power: 2XAA 3V battery, 5.0 VDC external

Current Time -11:29:35 AM, Wednesday, February 28, 2018

EUT: EUT1: Sensor, EUT2: Bridge
Project Number: 19775

Client: Austin Devices LLC

< 1GHz Horizontal Antenna Polarity Measured Emissions

19775

Professional Testing (EMI) Inc.
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Austin Devices LLC - Zilker Valve ZV

6.3.6 Transmit, Top Channel, up to 10 GHz

Professional Testing, EMI, Inc.

Test Method: .
Devices

ANSI C63.10: 2013: American National Standard of Procedures for Compliance Testing of Unlicensed Wireless

In accordance with:

FCC Part 15.209 - Code of Federal Regulations Part 47, Subpart C - Intentional Radiators, Radiated Emissions

Limits
Section: 15.209
Test Date(s): '2/28/2018 EUT Serial #: 'None
Customer: 'Austin Devices LLC EUT Part #: 'None
Project Number: "19775 Test Technician: "Eric Lifsey
Purchase Order #: 0 Supervisor: ‘Lisa Arndt

Equip. Under Test: Zilker Sensor & Bridge Witness' Name: 'None
Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VDC EUT Power Frequency: 0 N/A
Antenna Orientation: Vertical Frequency Range: Above 1GHz

EUT Mode of Operation:

Transmit, Top Channel

Frequency Test EUT Antenna Recorded | Corrected | . . i
) . ) ) Detector ) Limit Level Margin
Measured | Distance Direction Height Function Amplitude Level (dBuV/m) (dB) Test Results
(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuV/m) =
1852.1 3 328 2.01 Peak 74.1 64.572 74.0 -9.4 Pass
2778.07 3 25 2.44 Peak 66 58.354 74.0 -15.6 Pass

Professional Testing, EMI, Inc

Radiated Emissions, 3m Distance

1-10GHz Vertical Polarity Measured Emissions

— Average Limit
vV Average Reading
— Peak Limit

— Pre-scan Emissions

A Peak Reading

Fidd Strength (dB/m)

Frequency

Mode: Transmit, top channel, continuous

EUT: EUT1: Sensor, EUT2: Bridge

Operator: Eric Lifsey

Current Time -11:51:24 AM, Wednesday, February 28,2018

Power: 2XAA 3V battery, 5.0 VDC external

Project Number: 19775

Client: Austin Devices LLC

> 1GHz Vertical Antenna Polarity Measured Emissions

19775

Professional Testing (EMI) Inc.
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Austin Devices LLC - Zilker Valve ZV

Professional Testing, EMI, Inc.

Test Method: .
Devices

ANSI C63.10: 2013: American National Standard of Procedures for Compliance Testing of Unlicensed Wireless

In accordance with:

FCC Part 15.209 - Code of Federal Regulations Part 47, Subpart C - Intentional Radiators, Radiated Emissions

Limits
Section: 15.209
Test Date(s): '2/28/2018 EUT Serial #: 'None
Customer: "Austin Devices LLC EUT Part #: 'None
Project Number: 19775 Test Technician: Eric Lifsey
Purchase Order #: 0 Supervisor: Lisa Arndt

Equip. Under Test: Zilker Sensor & Bridge Witness' Name: 'None
Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VDC EUT Power Frequency: 0 N/A
Antenna Orientation: Horizontal Frequency Range: Above 1GHz
EUT Mode of Operation: Transmit, Top Channel
Frequency Test EUT Antenna Recorded | Corrected | . . )
) . ) . Detector ) Limit Level Margin
Measured | Distance Direction Height Function Amplitude Level (dBV/m) (dB) Test Results
(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuV/m) -
887.561 3 16 1.2 Peak 26.236 29.761 46.1 -16.3 Pass
942.954 3 238 1.73 Peak 25.296 29.772 46.1 -16.3 Pass

Professional Testing, EMI, Inc

Radiated Emissions, 3m Distance

1-10GHz Horizontal Polarity Measured Emissions

90

8ot

— Average Limit
vV Average Reading
— Peak Limit

— Pre-scan Emissions

4 Peak Reading

~
S

Fidd Strength (dBW/m)
>
S

sof

MWWWWW

16

Operator: Eric Lifsey

Current Time -11:51:24 AM, Wednesday, February 28, 2018

Frequency

Mode: Transmit, top channel, continuous

Power: 2XAA 3V battery, 5.0 VDC external

EUT: EUT1: Sensor, EUT2: Bridge

Project Number: 19775

Client: Austin Devices LLC

> 1GHz Horizontal Antenna Polarity Measured Emissions

19775

Professional Testing (EMI) Inc.
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Austin Devices LLC - Zilker Valve ZV

6.3.7 Receive, Middle Channel, up to 1 GHz

Professional Testing, EMI, Inc.

Test Method:

ANSI C63.4: 2014, 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

In accordance with:

FCC Part 15.109 - Code of Federal Regulations Part 47, Subpart B - Unintentional Radiators, Radiated

Emissions Limits

Oper ator : Eric Lifsey

RE'19775022818 Run04'RX Mode' S&B i Mode: Receive, middle channel

Current Time -01:37:21 PM, Wednesday, Febr uary 28, 2018

Section: 15.109
Test Date(s): '2/28/2018 EUT Serial #: 'None
Customer: "Austin Devices LLC EUT Part #: 'None
Project Number: "19775 Test Technician: "Eric Lifsey
Purchase Order #: 0 Supervisor: 'Lisa Arndt
Equip. Under Test: Zilker Sensor & Bridge Witness' Name: 'None
Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VDC EUT Power Frequency: 0 N/A
Antenna Orientation: Vertical Frequency Range: 30MHz to 1GHz
EUT Mode of Operation: Receive Mode, Middle Channel
Frequency Test EUT Antenna Recorded | Corrected | . . )
) . ) . Detector ) Limit Level Margin
Measured | Distance Direction Height Function Amplitude Level (dBV/m) (dB) Test Results
(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuV/m) -
30.035 10 153 2.96 Quasi-peak | 26.146 15.096 29.5 -14.4 Pass
55.745 10 115 1.48 Quasi-peak | 25.756 6.345 29.5 -23.2 Pass
60.053 10 36 2.74 Quasi-peak [ 29.213 9.402 29.5 -20.1 Pass
73.084 10 14 1.56 Quasi-peak [ 26.571 6.812 29.5 -22.7 Pass
874.64 10 104 3.56 Quasi-peak [ 21.368 24.785 35.6 -10.8 Pass
952.184 10 213 3.78 Quasi-peak [ 20.968 25.674 35.6 -9.9 Pass
— Quasipeak Limit
Professional Testing, EMI, Inc - ;\mbiemSEcar) :
Radiated Emissi , 10m Dist — PrescanEmissions
:<303HzI -alGeHz Ve:?c'; il)lc;rri]lyswleasu?;d ErL?ss?)r:lsce Z &f&ﬁﬁzmﬂm "
60 — if
sof
% %
z |
£ 30
=) X X
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z 20
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Power: 2XAA 3V battery, 50 VDC exter nal

EUT: EUTL: Sensor, EUTZ2: Bridge
Project Number : 19775
Client: Austin Devices LLC

< 1GHz Vertical Antenna Polarity Measured Emissions

19775

Professional Testing (EMI) Inc.
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Professional Testing, EMI, Inc.

ANSI C63.4: 2014, American National Standard for Methods of Measurement of Radio-Noise Emissions from

Test Method: Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz

FCC Part 15.109 - Code of Federal Regulations Part 47, Subpart B - Unintentional Radiators, Radiated

In accordance with:

Emissions Limits

Section: 15.109
Test Date(s): '2/28/2018 EUT Serial #: 'None
Customer: "Austin Devices LLC EUT Part #: 'None
Project Number: '19775 Test Technician: Eric Lifsey
Purchase Order #: 0 Supervisor: Lisa Arndt
Equip. Under Test: Zilker Sensor & Bridge Witness' Name: 'None
Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VDC EUT Power Frequency: 0 N/A
Antenna Orientation: Horizontal Frequency Range: 30MHz to 1GHz
EUT Mode of Operation: Receive Mode, Middle Channel
Frequency Test EUT Antenna Recorded | Corrected L. )
) . ) ) Detector ) Limit Level Margin
Measured | Distance Direction Height Function Amplitude Level (dByV/m) (dB) Test Results
(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuV/m) =
31.754 10 104 3.33 Quasi-peak [ 24.135 12.349 29.5 -17.2 Pass
70.326 10 104 2.61 Quasi-peak [ 23.525 3.825 29.5 -25.7 Pass
152.052 10 117 3.9 Quasi-peak [ 23.016 5.676 33.1 -27.4 Pass
406.24 10 290 3.13 Quasi-peak [ 22.195 14.403 35.6 -21.2 Pass
801.718 10 288 3.18 Quasi-peak [ 21.391 23.195 35.6 -12.4 Pass
903.79 10 68 2.71 Quasi-peak [ 21.243 24.9 35.6 -10.7 Pass
— Quasi-peak Limit
Professional Testing, EMI, Inc — Ambient Scan
Radiated Emissions, 10m Distance = Pesean Enissions
30MHz - 1GHz Horizontal Polarity Measure d Emissions v Eeslpoak Radhy
60 v Verified Low-PRF QP Reading
g 40 ¥
gUM T 100M T 1G

< 1GHz Horizontal Antenna Polarity Measured Emissions
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6.3.8 Receive, Middle Channel, up to 5 GHz

Professional Testing, EMI, Inc.

ANSI C63.4: 2014, American National Standard for Methods of Measurement of Radio-Noise Emissions from

Test Method: Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz

FCC Part 15.109 - Code of Federal Regulations Part 47, Subpart B - Unintentional Radiators, Radiated

In accordance with: . .
Emissions Limits

Section: 15.109

Test Date(s): '2/28/2018 EUT Serial #: 'None
Customer: "Austin Devices LLC EUT Part #: 'None
Project Number: 19775 Test Technician: Eric Lifsey
Purchase Order #: 0 Supervisor: 'Lisa Arndt

Equip. Under Test: Zilker Sensor & Bridge Witness' Name: 'None
Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VDC EUT Power Frequency: 0 N/A
Antenna Orientation: Vertical Frequency Range: Above 1GHz

EUT Mode of Operation:

Receive Mode, Middle Channel

Frequency Test EUT Antenna Recorded | Corrected | . . )
. . . . Detector . Limit Level Margin
Measured | Distance Direction Height . Amplitude Level Test Results
Function (dBuv/m) (dB)

(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuV/m)

1325.7 3 82 3.86 Peak 50.8 38.95 74.0 -35.0 Pass
1919.42 3 135 2.22 Peak 54.5 45.212 74.0 -28.7 Pass
3216.24 3 83 2.3 Peak 52.9 45.361 74.0 -28.6 Pass

Professional Testing, EMI, Inc : ::::Z: ;::.ng
Radiated Emissions, 3m Distance — Realk Limk
> 1GHz Vertical Antenna Polarity Measured Emissions
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Professional Testing, EMI, Inc.

Test Method:

ANSI C63.4: 2014, 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

In accordance with: . .
Emissions Limits

FCC Part 15.109 - Code of Federal Regulations Part 47, Subpart B - Unintentional Radiators, Radiated

Section: 15.109

Test Date(s): '2/28/2018 EUT Serial #: 'None
Customer: "Austin Devices LLC EUT Part #: 'None
Project Number: '19775 Test Technician: Eric Lifsey

¥

Purchase Order #: 0

Supervisor:

'Lisa Arndt

Equip. Under Test: Zilker Sensor & Bridge

Witness' Name:

L4
None

Radiated Emissions Test Results Data Sheet Page: 1 of 1
EUT Line Voltage: 3&5 VDC EUT Power Frequency: 0 N/A
Antenna Orientation: Horizontal Frequency Range: Above 1GHz

EUT Mode of Operation:

Receive Mode, Middle Channel

Frequency Test EUT Antenna Recorded | Corrected L. )
) . ) . Detector ) Limit Level Margin
Measured | Distance | Direction Height Function Amplitude Level (dBuV/m) (dB) Test Results
(MHz) (Meters) | (Degrees) | (Meters) (dBuv) (dBuv/m) K
1131.79 3 63 3.83 Peak 51.3 38.831 74.0 -35.1 Pass
1763.41 3 105 1.44 Peak 49.9 40.144 74.0 -33.8 Pass
3215.97 3 109 2.82 Peak 52.7 45.144 74.0 -28.8 Pass

Professional Testing, EMI, Inc

Radiated Emissions, 3m Distance

1-5GHz Horizontal Polarity Measured Emissions

90T

®
s

— Average Limit
V  Average Reading
— Peak Limit

— Pre-scan Emissions

A Peak Reading

>

Fidd Strength (dB/m)
@
3

50 %

1G

Operator: Eric Lifsey

Current Time -02:23:30 PM, Wednesday, February 28, 2018

Frequency

Mode: Receive, middle channel

Power: 2XAA 3V battery, 5.0 VDC external

EUT: EUT1: Sensor, EUT2: Bridge

Project Number: 19775

Client: Austin Devices LLC

5G

> 1GHz Horizontal Antenna Polarity Measured Emissions

19775

Professional Testing (EMI) Inc.
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7.0  Mains Conducted Emission
7.1 Procedure

The EUT was placed on a non-conductive table 0.8 meters above the floor and 0.4 meters from the
conductive reference plane (wall). The EUT is powered through a line impedance stabilization network
(LISN) that provides a measurement tap and a termination approximating 50 Ohms in the measurement
range of 150 kHz to 30 MHz. A spectrum analyzer is connected, in turn, to each mains line
measurement tap and software is employed to measure the radio frequency noise generated by the EUT.

7.2 Criteria

47 CFR (USA) // IC (Canada)
Section Reference Parameter Date(s)
15.207 // . . .
RSS-Gen 8.3 Mains Conducted Emission Not Applicable
7.3 Results

This device exclusively uses AA style batteries for power and does not have a means to be powered by
other means. This test does not apply.
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8.0  Antenna Construction Requirements
8.1  Procedure

A direct examination of the antenna construction is performed and compared to rule criteria that prevent
wireless device antennas from being modified by end users.

8.2 Criteria
47 CFR (USA) // IC (Canada)
Section Reference Parameter Date(s)
15.203 // .
RSS-Gen 8.3 Antenna Construction 1 Mar 2018
8.3 Results

Table 8.3.1 Antenna Construction Details

Manufacturer: Austin Devices LLC

e Antenna is a soldered-in chip combined with an etched circuit antenna.
e The antenna is entirely housed within the manufactured enclosure.

e The temporary UF.L connector used for conducted antenna port measurements is not
present in the finished product.
e Peak antenna gain is -0.1 dBi.

The antenna design satisfies the requirements.
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9.0 Equipment
9.1 Radiated Emissions 30 MHz to 10 GHz
Radiated Emissions Test Equipment List
Tile! Software Version: 4.2.A, May 23, 2010, 08:38:52 AM
. 2016 RE_ClassA - Boresite+Mast_LowPRF_030617.til or
Test Profile: . .
2016 RE_ClassB - Boresite+Mast_LowPRF_030617.til
. . Calibration
Asset # Manufacturer Model Equipment Nomenclature Serial Number
Due Date
1509A Braden TDK 10M TDK 10M Chamber, NSA <1 GHz | DAC-012915-005 7/10/2019
1890 HP 8447F-H64 Preamp/Ambp, SkHz-1300MHz, 3313A05298 1/10/2020
28/25dB
1937 Agilent E4440A Spectrum Analyzer, 3 Hz - 26.5 GHz, | v 11008508 11/7/2018
Opt. AYZ
1926 ETS-Lindgren 3142D Antenna, Biconilog, 26 MHz - 6 GHz 135454 3/7/2019
C027D PTI None Relay none N/A
1327 EMCO 1050 Controller, Antenna Mast none N/A
0942 EMCO 11968D Turntable, 4ft. 9510-1835 N/A
1969 HP 11713A Attenuator/Switch Driver 3748A04113 N/A
1509B Braden TDK 10M TDK 10M Chamber,sVSWR > 1 GHz | DAC-012915-005 11/16/2019
2004 Miteq AF544-00101800- Amplifier, 40dB, .1-18GHz 0 1/10/2020
25-10P-44
C030 none none Cable Coax, N-N, 30m, 30 MHz - none 9/28/2018
18GHz
1325 EMCO 1050 Controller, Antenna Mast 9003-1461 N/A
1780 ETS-Lindgren 3117 Antenna, Double Ridged Guide 110313 3/15/2019
Horn, 1-18 GHz
846 SMT 41241 Filter, High Pass, 1.5 GHz 101 4/6/2018
Note — asset 846 removed for receive mode emissions.
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9.2  Power, Power Spectral Density, Band Edge, and Bandwidth

. .. Calibration
Asset # Manufacturer Model # Description Due
2295 Agilent E4440A Spectrum Analyzer 19 Dec 2018
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10.0 Measurement Bandwidths

Radiated Emissions Spectrum Analyzer Bandwidth and Measurement Time - Peak Scan

Frequency Band Start

Frequency Band Stop

6 dB Bandwidth

Number of

Measurement Time

(MHz) (MHz) (kHz) Ranges Used per Range
0.009 0.15 0.3 2 Multiple Sweeps
0.15 30 9 6 Multiple Sweeps

30 1000 120 2 Multiple 800 mS Sweeps
1000 6000 1000 2 Multiple Sweeps
6000 18000 1000 2 Multiple Sweeps
18000 26500 1000 2 Multiple Sweeps

*Notes:

1. The settings above are specifically calculated for the E4440A series of spectrum analyzers, which have 8,000 data points per range.
2. The measurement receiver resolution bandwidth setting was 300 Hz for quasi-peak measurements from 9-150 kHz.

3. The measurement receiver resolution bandwidth setting was 9 kHz for quasi-peak measurements from 0.15-30 MHz.

4. The measurement receiver resolution bandwidth setting was 120 kHz for quasi-peak measurements from 30-1000 MHz.

5. The measurement receiver resolution bandwidth setting was 1 MHz for average measurements from 1-18 GHz.

Conducted Emissions Spectrum Analyzer Bandwidth and Measurement Time

Frequency Band Start | Frequency Band Stop 6 dB Bandwidth Number of Measurement Time per
(MHz) (MHz) (kHz) Ranges Used Range
0.01 0.15 0.3 7 Five 1 second sweeps
0.15 30 9 20 Five 1 second sweeps

*Notes:

1. The settings above are specifically calculated for the HP856X series of spectrum analyzers, which have 1,000 data points per range.
2. The measurement receiver resolution bandwidth setting was 300 Hz for quasi-peak measurements from 10-150 kHz.
3. The measurement receiver resolution bandwidth setting was 9 kHz for quasi-peak measurements from 0.15-30 MHz.

19775

Professional Testing (EMI) Inc.
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Appendix: Policy, Rationale, and Evaluation of EMC Measurement Uncertainty

All uncertainty calculations, estimates and expressions thereof shall be in accordance with NIST policy. Since
PTI operates in accordance with NIST (NVLAP) Handbook 150-11: 2007, all instrumentation having an effect on
the accuracy or validity of tests shall be periodically calibrated or verified traceable to national standards by a
competent calibration laboratory. The certificates of calibration or verification on this instrumentation shall
include estimates of uncertainty as required by NIST Handbook 150-11.

1. Rationale and Summary of Expanded Uncertainty.

Each piece of instrumentation at PTI that is used in making measurements for determining conformance to a
standard (or limit), shall be assessed to evaluate its contribution to the overall uncertainty of the measurement in
which it is used. The assessment of each item will be based on either a type A evaluation or a type B evaluation.
Most of the evaluations will be type B, since they will be based on the manufacturer’s statements or specifications
of the calibration tolerances, or uncertainty will be stated along with a brief rationale for the type of evaluation
and the resulting stated uncertainties.

The individual uncertainties included in the combined standard uncertainty for a specific test result will depend on
the configuration in which the item of instrumentation is used. The combination will always be based on the law
of propagation of uncertainty. Any systematic effects will be accommodated by including their uncertainties, in
the calculation of the combined standard uncertainty; except that if the direction and amount of the systematic
effect cannot be determined and separated from its uncertainty, the whole effect will be treated as uncertainty and
combined along with the other elements of the test setup.

Type A evaluations of standard uncertainty will usually be based on calculating the standard deviation of the
mean of a series of independent observations, but may be based on a least-squares curve fit or the analysis of
variance for unusual situations. Type B evaluations of standard uncertainty will usually be based on
manufacturer’s specifications, data provided in calibration reports, and experience. The type of probability
distribution used (normal, rectangular, a priori, or u-shaped) will be stated for each Type B evaluation.

In the evaluation of the uncertainty of each type of measurement, the uncertainty caused by the operator will be
estimated. One notable operator contribution to measurement uncertainty is the manipulation of cables to
maximize the measured values of radiated emissions. The operator contribution to measurement uncertainty is
evaluated by having several operators independently repeat the same test. This results in a Type A evaluation of
operator-contributed measurement uncertainty.

A summary of the expanded uncertainties of PTI measurements is shown as Table 1. These are the worst-case
uncertainties considering all operative influence factors.

Table 1: Summary of Measurement Uncertainties for Site 45

Expanded
Type of Measurement Frequency Range Meas. Dist. Uncertainty
U, dB (k=2)
Mains Conducted Emissions 150 kHz to 30 MHz N/A 2.9
Telecom Conducted Emissions 150 kHz to 30 MHz N/A 2.8
. . 30 to 1,000 MHz 10 m 4.8
Radiated Emissions 1to 18 GHz 3m c 7
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End of Report
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