SGS

Test Report Number: 4050119EMCO02 Rev: 0
Windrock, Inc. / Wireless Encoder
Page: 1 of 25

EMC Test Report

Project Number:
Report Number:
Client:

Equipment Under Test:
Models:

FCC ID:
IC ID:

Applicable Standards:

Report issued on:

Test Result:

Tested by:

Reviewed by:

4050119
4050119EMCO02 Revision Level: 0

Windrock, Inc.

Wireless Encoder
A6420

VYK-A6420
7549A-A6420

FCC Part 15 Subpart C, § 15.247
RSS-247, Issue 2

ANSI C63.10: 2013

RSS-GEN Issue 4

31 May 2017

Compliant

Jeremy O. Pickens, Senior EMC Engineer

Odosd

David Schramm, EMC/RF/SAR/HAC Manager

Remarks:
This report details the results of the testing carried out on one sample, the results contained in this test report do not relate to

other samples of the same product. The manufacturer should ensure that all products in series production are in conformity with
the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any configuration other than that
detailed in the report, the manufacturer must ensure the new system complies with all relevant standards. Any mention of SGS
International Electrical Approvals or Testing done by SGS International Electrical Approvals in connection with distribution or use
of the product described in this report must be approved by SGS international Electrical Approvals in writing.



Test Report Number: 4050119EMCO02 Rev: 0
SGS Windrock, Inc. / Wireless Encoder
e Page: 2 of 25

Table of Contents

SUMMARY OF TEST RESU LT S .. ittt e s e st e e e e s e st bbb et e e e e s s s ib b b et e e e e s s ssbbbbaeeeesssibbbareeeeesias 3
11 MODIFICATIONS REQUIRED FOR COMPLIANCE ......ueeiiitieeeiitieeeeitteeeestteeeaatteeesesseeesasbeeseaassesesassesasastseesaaseseesssreeesasseeseanns 3

GENERAL INFORMATION. ...ttt ettt ettt e e ettt e e ettt e e s tt e e e s e tbte e s sabateesbteessasbaeesesbassessbbeeesabbasessabeneesasteneas 4
2.1 (O 1= N L0 LY o [0 TR 4
2.2 LSS X =10 27N 1] 22 2 4
2.3 GENERAL INFORMATION OF EUT ...ttt ettt ett e e ettt s sttt e e s sab e e s eabaa e e s bbeeesesbaeeseabaeeessbbeeessabbeessabaesessnres 4
2.4 EUT CONNECTION BLOCK DIAGRAM.....ueiiiiitiiiiiitteie s ittt e e ettt e e seateeessabeeesssbessssbbaessssbeessasbessessbaessassbesessasessessbbesesasbenseanns 5
2.5 SYSTEM CONFIGURATIONS ....veteiittieeeeteteestteeesetteeessssessssbesessastesesassassessessesasbesesaabassesbaesesssbasseasbessesbeesesssbeeesssaessssnrens 5
2.6 (7Y =1 N = I 1S R 5

OCCUPIED BANDW IDTH ..ot ettt ettt ettt e et e e s bt e e e s e bt e e s e eab et e e sbaeeesabbeeesasbaeeesabbeessbbaeessnbeeeesbreeeas 6
3.1 B IS I R =5 U] I PRSPPI 6
3.2 B ISy /1= 1 (0] o PRSPPI 6
3.3 B =S T =R 6
3.4 LIS =0 LU LY 1= N PRSPPI 6
35 B IS I N TR 6

PEAK OUTPUT POWER ...ttt ettt ettt e eh e e e e bt e e s ettt s e s ba e e e s eb bt e e s eabae e e sbbaesssbbbesssabbassssabeeeesbreeeas 8
41 B =S =5 U PP PRRRROS 8
4.2 B =S /1= 1 ] o T OO PRRRROS 8
4.3 B =S T =PSRRI 8
4.4 TEST EQUIPMENT L.ttttiitie et siiitt ettt e e s e st e e e e e e s bbbt e e e e e st a bbb e e e e e e e s s st b bbb e e s e e e s s bbb b be e e e e e s e bbb b b eeseeeseasbbbbeassesssaabbbaneeasssasasre 8
45 B =S D 7 O RRTROS 9

POWER SPECTRAL DENSITY oottt ettt ettt ettt e s ettt e e s eateaesstt et e s ebeeeesbaeeesasbaeessabasessaeeeesasbesesasresessraeneas 10
5.1 LIS I R =5 U] N RPNt 10
5.2 BS50[0 o R 10
5.3 LIS T L R 10
54 LI =S =0 T LY 1= N SRR 10
55 BT I DN 1 10

BAND EDGE / OUT OF BAND EMISSIONS ...ttt ettt ettt s s st a e e s s bt e e s s abb e e e s sabaeessbbeeeas 12
6.1 B =Sl 4 =5 U OO 12
6.2 TEST IMIETHOD ..t iittttet ettt ettt e e e e s e et bbbt e e e e s e et bbb et e e e e e e s bbb e e e e e e e e e s e bbb e be e e e e e e e s bbb b eeeeeeseasabbbebaeeeeessanbbabeeeseeias 12
6.3 B IS L PO 12
6.4 LISl =10 0T == N PR 12
6.5 TEST DATA (BAND-EDGE).......ccitiitiiiiiie sttt ettt ettt et et e e e st e s te e s te e s teenteeaeeeaseets e be e teesteaseessaesaeesreenreenreenes 13
6.6 TEST DATA (SPURIOUS EMISSIONS).....cuvettteieteitesteteatestesesteseesesseseesessesseseabeseesesbessesesbesbeseebesaeseabesbeseebesbeeabesbeneesesseneas 14

FIELD STRENGTH OF SPURIOUS RADIATION ...coiii ittt ettt s e e s e ettt ee s e s s s s ssbbaeaeaessessannes 16
7.1 B 4 =51 ] R 16
7.2 LI =ES /=31 () o 16
7.3 LIS L R 17
7.4 IS L0 0T == N PP 17
7.5 TEST DATA — PEAK DATA oottt ettt e e ettt e e e e e e s e bbbt e e e e e e s e bbb et e e s e e s s sa bbb b eeseeeseas bbb beeeeeseesbbbbabeeaeesaas 18
7.6 TEST DATA — TABULAR DATA . .. ettt ettt e ettt e e e e e e s bbbt e e e e e e s e bbbt e e e e e s s sa bbb b e e s e eeseasbbbaeseeeseesbbbbaaeeeeeaias 24

REVISTON HISTORY ..ottt ettt et e ettt e e ettt e e s eat e e e s s b bt e e s eabee e e s abaeeesabbeeessabesessabbeessasbasessabenessbbaneas 25

SGS North America Inc. | Consumer Testing Services 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 www.us.sgs.com/cts

I
Member of the SGS Group (SGS SA)



Test Report Number: 4050119EMCO02 Rev: 0
Windrock, Inc. / Wireless Encoder

Page: 3 of 25
1 Summary of Test Results
Test Description Test Specification Test Result
Occupied Bandwidth 15.247(a)(2) Compliant
Peak Power Output 15.247(b)(3) Compliant
Power Spectral Density 15.247(e) Compliant
Bande Edge / Out of Band Emissions 15.247(d) Compliant
Radiated Spurious Emissions 15.247(c), 15.35(b),15.205, 15.209 Compliant
AC Power Line Conducted Emission 15.107, 15.207 Compliant

1.1 Modifications Required for Compliance

None
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2 General Information

2.1 Client Information

Name: Windrock, Inc
Address: 1832 Midpark Rd, Suite 102
City, State, Zip, Country: Knoxville, TN 37921

2.2 Test Laboratory

Name: SGS North America, Inc.
Address: 620 Old Peachtree Road NW, Suite 100
City, State, Zip, Country: Suwanee, GA 30024, USA

2.3 General Information of EUT

EUT: Wireless Encoder
Model Number: A6420-00-00
Serial Number: 1609642015

Frequency Range: 903.45 to 921.45 MHz
Channels: 8
Modulation type: GFSK

Antenna: % Wave Dipole (Linx Technologies, ANT-916-CW-QW)
Rated Voltage: 7.2 Vdc Li lon Battery

Sample Received Date: 22 November 2016
Dates of testing: 29 — 30 November 2016

Operating Modes and Conditions
During testing, the device was placed into continuous transmit mode using firmware configurations in the
radio. Low, middle, and high channels were evaluated.

As specified in Section 5.10.5 of ANSI C63.10:2013:

e Software was designed to allow the EUT to operate
o at 98 % duty cycle
o atthe worst-case duty cycle to allow measurements in instances where an average
correction factor needs to be determined to calculate the average field strength from the
measured peak field strength
o The software allowed configuration and operation on all available unlicensed wireless device
channels.
¢ The software allowed configuration and operation using all available modulations and data rates
e The software allowed configuration and operation on all available power out levels

SGS North America Inc. | Consumer Testing Services 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 www.us.sgs.com/cts
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2.4 EUT Connection Block Diagram

EUT
(A)

2.5 System Configurations

Device M Description Model Number Serial Number
reference

A Windrock Wireless Encoder A6420-00-00 1609642015

2.6 Cable List
None
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3 Occupied Bandwidth

3.1 Test Result

Test Description
Bandwidth

Basic Standards

Test Report Number: 4050119EMCO02 Rev: 0
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15.247(a)(2)

Page: 6 of 25

Test Result

Pass

3.2 Test Method

The antenna port conducted measurement procedures from KDB 558074 DO1 DTS Meas Guidance v04

Clause 8 were applied.

3.3 Test Site
SGS EMC Laboratory, Suwanee, GA
Environmental Conditions
Temperature:
Relative Humidity: 41.7 %

3.4 Test Equipment

22.8°C

Test Date: 29-Nov-2016 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ B079629 20-Jun-2017
RF CABLE 141 HUBER & SUHNER B095590 26-Jul-2017

Note: The equipment calibration period is 1 year.

3.5 Test Data

Frequency 6 dB bandwidth 99% bandwidth
(MHz) (MHz) (MHz)
903.45 0.590 0.705
909.45 0.590 0.702
921.45 0.590 0.705

SGS North America Inc.

Consumer Testing Services 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 www.us.sgs.com/cts
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Sample Plots
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4 Peak Output Power
4.1 Test Result
Test Description Test Specification Test Result
Peak Output Power 15.247(b)(3) Compliant

4.2 Test Method

The average antenna port conducted power measurement procedures from KDB 558074 D01 DTS Meas
Guidance v04 Clause 9.2.2 were applied.

Limit

For DTS systems operating in the 902-928 MHz band: 1 watt (30dBm ERP).

43 Test Site
SGS EMC Laboratory, Suwanee, GA
Environmental Conditions
Temperature: 22.8 °C
Relative Humidity: 41.7 %

4.4 Test Equipment

Test Date: 29-Nov-2016 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ B079629 20-Jun-2017
RF CABLE 141 HUBER & SUHNER B095590 26-Jul-2017

Note: The equipment calibration period is 1 year.
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45 Test Data

Erequenc Peak Output Peak Output
q y Power (dBm Power (W)

903.45 11.41 0.0138
912.45 11.44 0.0139
921.45 11.36 0.0137
Sample Plot
B ; [ ]
/\ sGL
mmm | i
» JAR
11w
| ' [y
A"
. L i L e

Date: 29.NOV.2016 14:53:48
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5 Power Spectral Density

51 Test Result

Test Description Test Specification Test Result

Power Spectral Density 15.247(e) Compliant

5.2 Test Method

The average PSD procedures from KDB 558074 D01 DTS Meas Guidance v04 Clause 10.3 were
applied.

Limit

The limit is 8 dBm.

53 Test Site
SGS EMC Laboratory, Suwanee, GA

Environmental Conditions

Temperature: 22.8 °C
Relative Humidity: 41.7 %

5.4 Test Equipment

Test Date: 29-Nov-2016 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ B079629 20-Jun-2017
RF CABLE 141 HUBER & SUHNER B095590 26-Jul-2017

Note: The equipment calibration period is 1 year.

55 Test Data

Peak PSD Limit Margin
Channel (dBm) (dBm) (dB)
903.45 6.37 8 1.63
912.45 6.53 8 1.47
921.45 6.47 8 1.53
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Sample Plot
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6 Band Edge / Out of Band Emissions

6.1 Test Result

Test Description Test Specification Test Result
Conducted Spurious Emissions 15.247(d) Compliant

6.2 Test Method

Using radiated methods due to a non-detachable antenna, the procedures from KDB 558074 D01 DTS
Meas Guidance v04 Clause 11 were applied.

Because average measurement procedures were applied for output power and PSD, the limit is 30 dB
below the measured peak power in an 100kHz band.

6.3 Test Site
SGS EMC Laboratory, Suwanee, GA
Environmental Conditions
Temperature: 22.8 °C
Relative Humidity: 41.7 %

6.4 Test Equipment

Test Date: 29-Nov-2016 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ B079629 20-Jun-2017
RF CABLE 141 HUBER & SUHNER B095590 26-Jul-2017

Note: The equipment calibration period is 1 year.
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6.5 Test Data (Band-Edge)
Low Channel — 903.45 MHz

Test Report Number: 4050119EMCO02 Rev: 0
Windrock, Inc. / Wireless Encoder

® *RBW 100 kHz el 1 (71 ]
VBW 300 kHz -58 aB
Ref 20 dBm Att 45 dB SWT 10 ms ~1.730 31 MH
20 Offfet 0.7 dB Marke] [Tl
11 3 dBm
- oof3. 714gWd714 vuz |EN
{
[ l LvL
F-10 I
-18.43 dB | =8
= (
--30
{ 3DB
L0 ac
b it b dpmnsds Ao s i s bat et b e A
=1
--70
318
80
Center 896 MHz 2 MHz/ Span 20 MHz
Date: 29.NOV.2016 16:16:19
® *RBW 100 kHz De T1 )
VBW 300 kHz -59.60 dB
Ref 20 dBm Att 45 dB SWT 10 ms 6.538461538 MHz
20 offfet 0.7 dB Marke| [Tl
1 114.24 dBm
k1 921.4285710429 muz |EM
n G
/ \ LvL
-—101
| D1 -18. iB =
--20[
-3
3DB
. ac
al \“WW,‘LMV\M!! A oo D o e M s Ao A
=1
--70
318
80
Center 930 MHz 2 MHz/ Span 20 MHz

Date: 29.NOV.2016 16:07:02

SGS North America Inc. | Consumer Testing Services 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800

Page: 13 of 25

Www.Us.sgs.com/cts

Member of the SGS Group (SGS SA)



Test Report Number: 4050119EMCO02 Rev: 0
Windrock, Inc. / Wireless Encoder
Page: 14 of 25

6.6 Test Data (Spurious Emissions)

Low Channel — 903.45 MHz

SGS

20T

Conducted Spurious Emissions Channel0

100

200

300

Amplitude dBm

400

500

60.0

-70.0
30.00M

Frequency Info:: Windrock /Encoder

Mid Channel — 912.45 MHz

SGS

Conducted Spurious Emissions Channel4

1001

2001

300

Amplitude dBm

4001

500

6001

-710.0

30.00M 100.00M

1006 10.006
Frequency Info:: Windrock /Encoder
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High Channel — 921.45 MHz

SGS

Conducted Spurious Emissions Channel?7

1001

2001

300

Amplitude dBm

4001

60.0

1,006 10.00G
Frequency Info:: Windrock /Encoder

-710.0 ——
30.00M 100.00M
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7 Field Strength of Spurious Radiation

7.1 Test Result

Test Description Test Specification Test Result

Field strength of spurious

radiation 15.247(d), 15.35(b),15.205, 15.209 Compliant

7.2 Test Method

Radiated spurious emissions measurements were recorded with the device configured to transmit at the
lowest, middle, and highest channels. The frequency range investigated was up through the 10™
harmonic of the fundamental transmit frequency. The methods defined in ANSI C63.10: 2013 were used.

For measurements below 1GHz, the device was manipulated through three orthogonal axes. Above
1GHz, the alternative method in Clause 6.6.5 was used.

Test distance:
9k to 30 MHz — Near field prescan to determine if there were any emissions.
30 MHz to 1 GHz - The EUT to measurement antenna distance is 3 meters
1to 18 GHz - The EUT to measurement antenna distance is 3 meters
18 to 40 GHz - The EUT to measurement antenna distance is 1 meter

Frequency _ Limits™ Peak Limits
Microvolts/m dBuV/m dBuV/m
30 - 88 MHz 100 40 @ --
88 - 216 MHz 150 435 --
216 - 960 MHz 200 46 @ --
960 - 1000 MHz 500 54 @ --
1-40 GHz 500 54 © 74
(1) These limits are applicable to emissions within the restricted bands of operation defined in FCC
§15.205.

(2) Quasi-peak limit
(3) Average limit

SGS North America Inc. | Consumer Testing Services 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 www.us.sgs.com/cts
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7.3 Test Site
SGS EMC Laboratory, Suwanee, GA
Environmental Conditions

Temperature: 22.9 °C
Relative Humidity: 50.9 %

7.4 Test Equipment

Test End Date: 21-Oct-2016 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Due Date
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ B079629 20-Jun-2017
ANTENNA, BILOG JB6 SUNOL B079690 21-Oct-2016
RF CABLE SF106 HUBER & SUHNER B079712 27-Jul-2017
RF CABLE SF106 HUBER & SUHNER B079713 27-Jul-2017
RF CABLE SF106 HUBER & SUHNER B079716 27-Jul-2017
RF CABLE SF102 HUBER & SUHNER B079822 27-Jul-2017
RF CABLE SF102 HUBER & SUHNER B079824 27-Jul-2017
RF CABLE SF106 HUBER & SUHNER B085892 27-Jul-2017
RF CABLE SUCOFLEX 100 HUBER & SUHNER B108523 4-Aug-2017
LOW NOISE AMPLIFIER TS-PR18 ROHDE & SCHWARZ B094463 16-Feb-2017
DRG HORN (MEDIUM) 3117 ETS LINDGREN B079691 27-Jul-2017

Note: The equipment calibration period is 1 year.
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7.5 Test Data — Peak Data
No emissions associated with the radio were detected in the range 9kHz to 30MHz.
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Low Channel, 903.45 MHz
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Mid Channel, 912.45 MHz
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7.6 Test Data — Tabular Data

Frequency Raw Meas Polarity Correction  Corr Value Limit Margin
MHz (dBuV) () (dB/m) dBuV/m (dBuV/m) (dB) Beeer
Low Channel

4517.25 43.0 \ 7.1 50.1 74.0 -23.9 Peak
4517.25 42.0 \ 7.1 49.1 54.0 -4.9 Average
4517.25 43.3 H 7.1 50.4 74.0 -23.6 Peak
4517.25 42.3 H 7.1 49.4 54.0 -4.6 Average
4562.25 41.9 \ 7.3 49.2 74.0 -24.8 Peak
4562.25 40.9 \% 7.3 48.2 54.0 -5.8 Average
4562.25 46.3 H 7.3 53.6 74.0 -20.4 Peak
4562.25 45.3 H 7.3 52.6 54.0 -1.4 Average
4607.25 41.5 \ 7.4 48.9 74.0 NA Peak
4607.25 40.5 \ 7.4 47.9 54.0 NA Average
4607.25 46.0 H 7.4 53.4 74.0 NA Peak
4607.25 45.0 H 7.4 52.4 54.0 NA Average
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8 Revision History

Revision
Level

0 Initial release 31 May 2017

Description of changes Revision Date
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