Intertek

TEST REPORT

Report Number: 100748465MPK-013
Project Number: G100748465
May 31, 2013

Testing performed on the
VasonalLink Light Controller
Model Number: LC201
FCC ID: 04ZLC201
IC: 10380A-LC201

to
FCC Part 15 Subpart C (15.247)
RSS-210 Issue 8
FCC Part 15, Subpart B
Industry Canada ICES-003

for

Vasona Labs, Inc.

Test Performed by: Test Authorized by:
Intertek Vasona Labs, Inc.
1365 Adams Court 14435C Big Basin Way #232
Menlo Park, CA 94025 USA Saratoga, CA 95070, USA
| @Q;@Lﬁ- |
Prepared by: . . Date: May 31, 2013
Krishna'K Vemuri
Reviewed by: - Date: May 31, 2013
Uri Spector

This report is for the exclusive use of Intertélfient and is provided pursuant to the agreememivben Intertek and its Clienf.
Intertek's responsibility and liability are limitetd the terms and conditions of the agreementrteiteassumes no liability to a
party, other than to the Client in accordance witle agreement, for any loss, expense or damagesioced by the use of this
report. Only the Client is authorized to copy ostdbute this report and then only in its entirethny use of the Intertek name
or one of its marks for the sale or advertisemdrthe tested material, product or service must firs approved in writing b
Intertek. The observations and test results in thigort are relevant only to the sample testedsTeport by itself does nqt
imply that the material, product, or service isk@s ever been under an Intertek certification pesgr This report must not
used to claim product endorsement by A2LA, NISTangrother agency of the U.S. Government.

EMC Report for Vasona Labs, Inc. on the LC201
File: 100748465MPK-013 Page 1 of 82



Intertek

Report No. 100748465MPK-013

Equipment Under Test
Trade Name

Model No.:

Serial No:

Applicant:
Contact
Address
Country

Tel. Number:
Email:

Applicable Regulation

Date of Test

We attest to the accuracy of thisreport:

(Yo e-

KrishnaK Vemuri
EMC Senior Staff Engineer

Vasonalink Light Controller
Vasona Labs, Inc.

LC201

0513-5061, 0513-5062

Vasona Labs, Inc.

Gary Alford

14435C Big Basin Way #232
Saratoga, CA 95070

USA

408-838-6903
gary@vasonalabs.com

FCC Part 15 Subpart C (15.247)
RSS-210 Issue 8

FCC Part 15, Subpart B
Industry Canada ICES-003

May 08 — May 24, 2013

4. 5{36—«/(&({__

Uri Spector
Sr. Project Engineer

EMC Report for Vasona Labs, Inc. on the LC201
File: 100748465MPK-013

Page 2 of 82



Intertek

TABLE OF CONTENTS

1.0 SUMMATY OF TESES 1oiiiiiiiiiiiiiiiiiiiiiii et eeeee e e eeeeeeeeeeeaeeeaaesaeesseee e e eee et eees enaeaesssssssesssssssssssnsssennnnnns 4
2.0 GeNeral INFOMMEALION ......eiiiiii it e s ettt e e e e e e e e e s aeeeeaeas 5
2.1 g (o To 18 Tox I T3 1 o] o PP PPUPRPPRRRN 5
2.2 Related SUbMIttal(S) GrantsS...............ecemecmeeeiiiiiii e e e 6
2.3 JLIC=ES S = o] | 6
24 =25 001 =1 0 To o (o] (o | 2SR 6
25 Measurement UNCEMAINTY ............eeiiieet oo e eeeeeeeeeeeaaeeeeaaaaaaeaaaaaaaaaaaaaaaaaaaaeaaaaeaaaens 6
3.0 System Test Configuration .............oovviiii e, 7
3.1 SUPPOIT EQUIPIMENT ...t s sn e nneennssnnnnnnns 7
3.2 Block Diagram Of TESE SEIUP .....uuuiiiiiieiiiiie et e e 7
3.3 B[] 1o 11 0 o PP URPT O PPOPPPPPPPPP 8
3.4 Mode of Operation during TeSt.......ccooeiiiiiii i 8
3.5 Modifications Required for COMPIIANCE ........ccmmeeerrriiiiiiieeieiiee e 8
3.6 Additions, Deviations and Exclusions from Standards...........ccooeeeeeiiiiieiiinciieeieee, 8
4.0 MEASUrEMENT RESUITS. ......ooi ittt aaaeeeas 9
4.1 6-dB Bandwidth and Occupied Bandwidth .......ee..eeeeeneiiiniens 9
4.2 Maximum Peak Conducted OULPUL POWET ... 19
4.3 oA T Y o T=Tox 1= L 1= 11 U 23
4.4 Unwanted Conducted EMISSIONS ..........uuiiierocciiiiiiece e 27
4.5 Unwanted Radiated EMISSIONS ........uuuuiiiimmmmiee e 58
4.6 Radiated Emissions from Digital Parts ... 65
4.7 AC Line ConduCted EMISSION .......cuiiiiiiiiiiiiiiiiie ettt e e e e e 72
5.0 RF EXPOSUIe BEVAIUALION ......ooiiiiiiiiiiiiietceee ettt e eeeseeesseenennennee 78
6.0 IS o A =2 O = [T o 0 1= o | PP 79
7.0 DOCUMENE HISLOIY ... e 80
8.0 Appendix A —Graphs for Duty Cycle Measurement..............ccovvvvvveeeveeeeeeeveeeeieeiinnevieeeeeness 81

EMC Report for Vasona Labs, Inc. on the LC201
File: 100748465MPK-013 Page 3 of 82



Intertek

1.0 Summary of Tests

Test Reference Reference Result

FCC RSS

RF Output Power 15.247(b)(3) A8.4(4) | Complies

6 dB Bandwidth / Occupied Bandwidth 15.247(a)(2) RSS-GEN Complies

Power Density 15.247(e) A8.2(b) | Complies

Out_ of.Band Antenna Conducted 15.247(d) A8 5 Complies

Emission

. . — 3

Transmitter Radiated Emissions 15.2417éd2)625.20. A8.5,2.2 | Complies

AC Conducted Emission 15.207 RSS-Gen| Complies

Radiated Em|SS|on from Digital Part 15.109 ICES-003| Complies

and Receiver

Antenna Requirement Complies. The EUT doeg
15.203 RSS-Gen|not have an external

antenna connector
RF Exposure 15.247(i) RSS-102| Complies
EUT receive date: May 08, 2013

EUT receive condition:

The pre-production version of the EUT was receivegood condition

with no apparent damage. As declared by the Apmijcais identical to
the production units.

Test start date:
Test completion date:

May 08, 2013
May 24, 2013

The test results in this report pertain only toiteen tested.
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2.0 General Information

2.1 Product Description

The Equipment Under Test (EUT) is the VasonaLinghtiController, model number LC201. It is a light
controller that is part of the VasonaLink power mg@ment system. It communicates with a remotely

installed site controller via a wireless low pov@é2.15.4 protocol at 2.4GHz.

This report is designed to show compliance of theGHz transceiver with the requirements of FCQ Par

15 Subpart C (15.247) and RSS-210.

Information about the 2.4GHz radio, installed ia thodel LC201, is presented below:

Applicant Vasona Labs, Inc.

Model No. LC201

FCC ldentifier 04zL.C201

IC 1D 10380A-LC201

Transmission Protocol 802.15.4

Rated RF Output 20 dBm

Frequency Range 2405-2475 MHz

Type of modulation OQPSK

Antenna(s) & Gain Internal antenna, Omni directional antenna, 2.0gi#n, uFL (Mini
PCI) connector type on board

Manufacturer Name & Vasona Labs, Inc.

Address 14435C Big Basin Way #232
Saratoga, CA 95070, USA
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2.2 Related Submittal(s) Grants

None.

2.3 Test Facility

The test site used to collect the radiated dagddsl (10-m semi-anechoic chamber). This teglitiac

and site measurement data have been fully placéittamith the FCC, IC and A2LA accredited.

24 Test Methodology

Antenna conducted measurements were performeddiegdo theFCC documentsGuidance for
Performing Compliance Measurement on Digital Trassmn Systems (DTS) Operating under §15.247”
(KDB 558074).

Radiated emissions and AC mains line-conducted meagnts were performed according to the
procedures in ANSI C63.10. Radiated tests werlpeed at an antenna to EUT distance of 3 meters,

unless stated otherwise in tHgata Sheet" of this Application.

All other measurements were made in accordancethatiprocedures in part 2 of CFR 47.

25 Measurement Uncertainty

Compliance with the limits was based on the resflthe measurements and doesn’t take into account
the measurement uncertainty.

Estimated Measurement Uncertainty

Measurement Expanded Uncertainty (k=2)
0.15MHz-1GHz| 1GHz-25GHr > 2.5 GHg
RF Power and Power Density — antenna conducted - 7 dB. -
Unwanted emissions - antenna conducted 1.1dB BR.3d 1.9dB
Bandwidth — antenna conducted - 100 Hz -
Radiated emissions 4.2 dB 3.4dB 3.6 dB
AC mains conducted emissions 2.4 dB - -

EMC Report for Vasona Labs, Inc. on the LC201
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3.0 System Test Configuration
3.1 Support Equipment

None. The EUT is a stand-alone system.

3.2 Block Diagram of Test Setup

control 0-10 VDC output,
terminated
2m, U
100-277 VAC 60 Hz
EUT
2m, U
L
iIm, U
S = Shielded F = With Ferrite
U = Unshielded m = Length in Meters

L = Light bulbs

EMC Report for Vasona Labs, Inc. on the LC201
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3.3 Justification

For radiated emission measurements the EUT is ghlacex non-conductive table. The EUT is attached
to peripherals and they are connected and opesghfias typical as possible). The EUT is wired to
transmit full power. During testing, all cables amanipulated to produce worst-case emissions.

3.4 Mode of Operation during Test

During transmitter testing, the transmitter wasigab transmit at maximum RF power on low, middle
and high channels.

3.5 Maodifications Required for Compliance

Intertek installed no modifications during complartesting in order to bring the product into
compliance.

3.6 Additions, Deviations and Exclusions from Stznls

No additions, deviations or exclusions from thendtad were made.

EMC Report for Vasona Labs, Inc. on the LC201
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4.0 Measurement Results

4.1 6-dB Bandwidth and Occupied Bandwidth
FCC Rule 15.247(a)(2), RSS-GEN

4.1.1 Requirement

The minimum 6-dB bandwidth shall be at least 50@ kH

4.1.2 Procedure

The Procedure described in the FCC Publication %8s used.

The antenna port of the EUT was connected to theat iof a spectrum analyzer (SA). For each RF output
channel investigated, the spectrum analyzer cdraguency was set to the channel carrier. A PEAK
output reading was taken, a DISPLAY line was dré&wB lower than PEAK level. The 6-dB bandwidth
was determined from where the channel output spedintersected the display line.

The occupied bandwidth was measured using the-ibugpectrum analyzer function for 99% power

bandwidth measurement.

41.3 Test Result

Frequency (MHz) DTS (6-dB) Bandwidth (per FCC 558074) Plot
(MH2z)

2405 1.556 1.1

2440 1.571 1.2

2475 1.587 1.3

Frequency (MHz) 6-dB Channel Bandwidth (per RSS Gen) Plot
(MH2z)

2405 1.554 1.7

2440 1.683 1.8

2475 1.827 1.9

Frequency (MHz) Occupied Bandwidth Plot
(MH2)

2405 2.790 1.4

2440 2.520 15

2475 2.534 1.6

On plots 1.1 — 1.9 the 6-dB Bandwidth and Occuaddwidth are presented.

| Results Complies |

EMC Report for Vasona Labs, Inc. on the LC201
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Plot 1.1
@ * RBW 100 kHz Marker 3 [T1 ]
“ VBW 300 kHz 15. 33 dBr
Ref 23.8 dBm Att 50 dB SWI 25 ns 2. 404898000 GHz
[, Offet 0.4 dB Markdr 1 [TL[]
3 4. 27 dBm
H | 2. 404401205 GHz
. S T 4 . Deltd 2 [T1 ]
-d.01 dB
1. 555974359 M
|, LVL

"10 i W P

Center 2.405 GHz 1 MHz/ Span 10 MHz

DTS bandwi dt h
Date: 15. MAY. 2013 12:17:36
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Plot 1. 2
@ “ RBW 100 kHz Marker 3 [TL ]
“ VBW 300 kHz 14. 96 dBmr
Ref 23.8 dBm Att 50 dB SWI 25 ns 2. 440062000 GHz
.o Of get 0.8 dB Markgr 1 [T1]]
3 4. 42 dBm
2.439391026 GHz
1o or - L % Deltg 2 [T1 ]
8. 96[dBm 1. 16 dB
1.570512821 Mz
LVL
-0
- 10 N“;‘ A
V PS
- 20 .
3CB
AC
-- 40
-- 50
- 60
- 70
Center 2.44 Gz 1 MHz/ Span 10 MHz

DTS bandwi dt h
Date: 15. MAY. 2013 11:25:00
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Plot 1. 3
@ “ RBW 100 kHz Marker 3 [TL ]
“ VBW 300 kHz 14. 37 dBn
Ref 23.8 dBm Att 50 dB SWI 25 ns 2.475068000 GHz
.o Of get 0.8 dB Markgr 1 [T1]]
3 8. 17 dBm
2. 474375000 GHz
10 " Deltd 2 [T1 ]
D1 8.37|dBm U 15 dB
1. 586538462 Mz
LVL
-0
- 10 A
PS
- 20
3CB
AC
- 40
-- 50
- 60
- 70
Center 2.475 GHz 1 MHz/ Span 10 MHz

DTS bandwi dt h
Date: 15. MAY. 2013 11:35:52
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Plot 1. 4
@ * RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz 15. 22 dBm
Ref 23.8 dBm Att 30 dB SWI 25 ms 2. 405042000 GHz
O fdet 0.4 dB OBW [2. 790004000 Mz
20 i Ternp |1 [T1 OBW
-1. 49 dBn
o ) 2.403980000 GHz
Tenp |2 [T1 oBw
T2 .31 dBr
1 406 LVL

PS

3CB
AC

Center 2.405 GHz 1 MHz/ Span 10 MHz

Cccupi ed bandwi dt h
Date: 15. MAY. 2013 12:10:12
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Plot 1.5
@ * RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz 15. 05 dBr
Ref 23.8 dBm Att 30 dB SWF 25 ns 2. 440078000 GHz
ofdet 0.4 dB OBW [2. 520004000 M
20 1 Tenp |1 [T1 OBW
-1.57 dBn
o 2. 438958000 Gz
Tenp |2 [T1 OBW
-q.88 dBn
1 T2 LVL
-0 2 4414 000 CHz
- 10 # A
PS
- 20 i
3CB
AC
-- 40
-- 50
-- 60
-- 70
Center 2.44 Gz 1 MHz/ Span 10 MHz

Cccupi ed bandwi dt h
Date: 15. MAY. 2013 11:52:27
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Plot 1. 6
@ * RBW 100 kHz Marker 1 [T1 ]
“ VBW 300 kHz 14. 41 dBm
Ref 23.8 dBm Att 30 dB SWI 25 ns 2. 475084000 GHz
s Xfget 0.4 dB OBW |[2. 534004000 Mz
1 Tenmp |1 [T1 OBW
-1.82 dBn
5 2. 473930000 GHz
Tenp |2 [T1 OBW
-1.15 dBm
T T2 LVL
-0 2 476464000 CHz
- 10 Nf
- 20 i
-- 40
-- 50
-- 60
-- 70
Center 2.475 GHz 1 MHz/ Span 10 MHz

Cccupi ed bandwi dt h
Date: 15. MAY. 2013 11:44:41
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Plot 1. 7
@ “ RBW 30 kHz Marker 3 [TL ]
* VBW 100 kHz 11. 33 dBr
Ref 23.8 dBm Att 50 dB SWI 30 ns 2. 405058000 GHz
.o Of get 0.8 dB Markgr 1 [T1]]
418 dBm
g 2. 404384923 GHz
| o . Deltd 2 [T1 ]
4 1.28 dB
Bl 5.33]dBm 1. 554481179 M
- 50
- 60
- 70
Center 2.405 GHz 1 MHz/ Span 10 MHz

-6dB bandwi dt h
Date: 15. MAY. 2013 12:39:11

LVL

PS

3CB
AC
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Plot 1. 8

* RBW 30 kHz

Marker 3 [T1 ]

“ VBW 100 kHz 10. 49 dBmr
Ref 23.8 dBm Att 50 dB SWI 30 ns 2. 440264000 GHz
.o Of get 0.8 dB Markgr 1 [T1]]
4. 82 dBn
3 2.439391026 GHz
10 b4 Deltd 2 [T1 ]
M 2 d.01 dB
Dl 4.49|dBm V Y 682699308z
N u LVL
o ﬂfu
-- 10
”W\/ )
- 20 i V }
3CB
AC

Cent er

2.44 Gz

-6dB bandwi dt h

Date: 15. MAY. 2013

12:52:15

1 MHz/

Span 10 MHz

EMC Report for Vasona Labs, Inc. on the LC201

File: 100748465MPK-013

Page 17 of 82



Intertek

Plot 1.9
@ “ RBW 30 kHz Marker 3 [TL ]
* VBW 100 kHz 9.31 dBm
Ref 23.8 dBm Att 50 dB SWF 30 ns 2. 475072000 GHz
.o Of get 0.8 dB Markgr 1 [T1]]
2. 94 dBm
2. 474244359 GHz
10 ° Deltd 2 [T1 ]
. b\ 2 1. 03 dB
DL 3.3 dBm n 1.826923077 Mz
[, . I 1
/[U | V\M
- 10 / 3
., ﬂ“MV W‘ HH:‘L
!
50
- 60
- 70
Center 2.475 GHz 1 MHz/ Span 10 MHz

-6dB bandwi dt h

Date: 15. MAY. 2013

14:23:08

LVL

PS

3CB
AC
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4.2 Maximum Peak Conducted Output Power
FCC Rule 15.247(b)(3)

4.2.1 Requirement

For antennas with gains of 6 dBi or less, maximllowed transmitter output is 1 watt (+30 dBm).

For antennas with gains greater than 6 dBi, trabembutput level must be decreased appropriabsly,
the amount in dB that the directional gain of theeana exceeds 6 dBi.

4.2.2 Procedure

The antenna port of the EUT was connected to tet iof a spectrum analyzer/power meter to measure
the Maximum Peak Conducted Output Power.

The procedure described in FCC Publication 5580/24, used. Specifically, section 9.1.1, with peak
detector, spectrum analyzer RBWDTS (6dB) bandwidth, VBW 3 x RBW.
4.3.3 Test Result

Refer to the following plots for the test result:

Frequency (MHz) Output in dBm Output in W Plot number
2405 18.9 0.0783 2.1
2440 18.1 0.0652 2.2
2475 17.6 0.0577 2.3

Note: The EUT’s antenna has less than 6 dBi gain.

| Results Complies

EMC Report for Vasona Labs, Inc. on the LC201
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Plot 2. 1
@ * RBW 3 MHz Marker 1 [T1 ]
*VBW 10 MHz 18. 94 dBmr
Ref 23.8 dBm Att 50 dB SWI 25 ns 2.404820000 GHz
O f get 0.4 dB 1
20 4
[
LVL
- 10
PS
- 20
- 30
3CB
AC
- 40
- 50
- 60
--70
Center 2.405 GHz 1 MHz/ Span 10 MHz

Maxi mum peak conducted output power
Dat e: 15. MAY. 2013 15: 20: 46

EMC Report for Vasona Labs, Inc. on the LC201
File: 100748465MPK-013 Page 20 of 82



Intertek

Plot 2. 2
@ * RBW 3 MHz Marker 1 [T1 ]
*VBW 10 MHz 18. 14 dBmr
Ref 23.8 dBm Att 50 dB SWI 25 ns 2.439886000 GHz
O f get 0.4 dB 1
20 -
[
LVL
- 10
PS
- 20
- 30
3CB
AC
- 40
- 50
- 60
--70
Center 2.44 Gz 1 MHz/ Span 10 MHz

Maxi mum peak conducted output power
Dat e: 15. MAY. 2013 15: 24: 49
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Plot 2. 3
@ * RBW 3 Mz Marker 1 [T1 ]
“VBW 10 Mz 17. 61 dBn
Ref 23.8 dBm Att 50 dB SWI 25 ns 2. 475062000 GHz
offdet 0.4 dB
20
4 A
| aierre
0
LVL
10
PS
20
30
3CB
AC
- 20
- 50
- 60
70
Center 2.475 GHz 1 MHz/ Span 10 MHz

Maxi mrum peak conducted out put power
Date: 15. MAY. 2013 15:37:13
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4.3 Power Spectral Density
FCC 15.247 (e)

4.3.1 Requirement

For digitally modulated systems, the power spedeaisity conducted from the intentional radiatoihi®
antenna should not be greater than 8 dBm in artyzZ3dand during any time interval of continuous
transmission.

4.3.2 Procedure

The antenna port of the EUT was connected to tat iof a spectrum analyzer to measure the
Transmitter Power Density (PSD).

The procedure described in FCC Publication 5580&4 wsedSpecifically, section 10.2 (Peak PSD)
with peak detector, spectrum analyzer resolutiordbadth of 100 kHz, span to 1.5 times the DTS
bandwidth, VBW> 3 x RBW.

4.3.3 Test Result

Refer to the following plots for the test result:

Frequency | Power Spectral Density| Power Spectral Density Limit | Margin | Plot number
(MH2) (dBm) (dBm) (dB)
2405 4.5 8.0 -3.5 3.1
2440 3.9 8.0 -4.1 3.2
2475 3.1 8.0 -4.9 3.3
| Results Complies |

EMC Report for Vasona Labs, Inc. on the LC201
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Plot 3.1
@ “ RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz 4. 53 dBmr
Ref 23.8 dBm At t 50 dB SWI' 340 ns 2.404727000 GHz
O f get 0.8 dB
20
10
1 PK| 1
[IVAXH] 1
i i W‘WM
-- 10 va U } \
-- 20 U U
- 40
- 50
- 60
- 70
Center 2.405 GHz 300 kHz/ Span 3 MHz
Peak PSD

Date: 15. MAY. 2013 16: 14:43

LVL

PS
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Plot 3. 2
@ * RBW 3 kHz Marker 1 [T1 ]
“ VBW 10 kHz 3.87 dBr
Ref 23.8 dBm Att 50 dB SWE 340 ns 2. 440604800 GHz
Ofdet 0.4 dB
20
1 PK]

LVL

PS

3CB
AC

Center 2.44 Gz 300 kHz/ Span 3 Mz

Peak PSD
Date: 15. MAY. 2013 16:25:14
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Plot 3. 3
@ * RBW 3 kHz Marker 1 [T1 ]
* VBW 10 kHz 3.09 dBnm
Ref 23.8 dBm Att 50 dB SWI 340 ns 2.475607200 GHz
O f get 0.8 dB
20
10
1 PK
o I [
- 10
-- 20 H
- 40
- 50
- 60
- 70
Center 2.475 GHz 300 kHz/ Span 3 Mz
Peak PSD

Date: 15. MAY. 2013 16:39: 48

LVL

PS

3CB
AC
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4.4 Unwanted Conducted Emissions
FCC 15.247(d)

4.4.1 Requirement

In any 100 kHz bandwidths outside the EUT pass-pt@RF power shall be at least 20dB (peak) or 30
dB (average) below that of the maximum in-band KI8@ emissions.

4.4.2 Procedure

A spectrum analyzer was connected to the antenma giothe transmitter. Analyzer Resolution
Bandwidth was set to 100 kHz. For each channedstigated, the in-band and out-of-band emission
measurements were performed. The out-of-band emissvere measured from 30 MHz to 25 GHz.

443 Test Result

Refer to the following plots:

Frequency Description
(MH2)
2405 Scan 30 MHz — 25 GHz
2440 Scan 30 MHz — 25 GHz
2475 Scan 30 MHz — 25 GHz

On plots 4.1 — 4.30 the In-band and Out-of-bandiocted emissions are presented.

| Results Complies.All unwanted conducted emissions are attenuateddng than 20 dB |

EMC Report for Vasona Labs, Inc. on the LC201
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Plot 4.1
@ * RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz 15.30 dBr
Ref 23.8 dBm Att 50 dB SWT 45 s 2.404914500 GHz
O fdet 0.4 dB
20
1
T
LVL
PS
30
3CB
AC
- 40
50
- 60
70
Center 2.405 GHz 300 kHz/ Span 3 Mz

Unwant ed Conduct ed Em ssions, F=2405WVHz
Date: 15. MAY. 2013 17:08:32
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Plot 4.2
@ * RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz 14.76 dBm
Ref 23.8 dBm Att 50 dB SWT 45 s 2. 440068100 GHz
O fdet 0.4 dB
20
LVL
PS
30
3CB
AC
- 40
50
- 60
70
Center 2.44 Gz 300 kHz/ Span 3 Mz

Unwant ed Conduct ed Em ssions, F=2440VHz
Date: 15. MAY. 2013 17:13:43
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Plot 4.3
@ * RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz 14. 13 dBm
Ref 23.8 dBm Att 50 dB SWI 45 ns 2. 475066300 GHz

O f et 0.8 dB
20

LVL

PS

3CB
AC

Center 2.475 GHz 300 kHz/ Span 3 Mz

Unwant ed Conduct ed Em ssions, F=2475NVHz
Date: 15. MAY. 2013 17:17:55

EMC Report for Vasona Labs, Inc. on the LC201
File: 100748465MPK-013 Page 30 of 82



Intertek

Plot 4.4
@ * RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -28.64 dBr
Ref 10 dBm Att 35 dB SWT 240 s 2. 399526000 GHz
10 Offget 0.4 dB
»
L 10
LVL
- 20
¥ PS
30
40
3CB
50 AC
70
80
-90
Start 30 Mz 237 MHz/ Stop 2.4 Gz

Unwant ed Conduct ed Em ssions, F=2405WVHz
Date: 15. MAY. 2013 18:07:16
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Plot 4.5
@ * RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -49.21 dBn
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4.5 Unwanted Radiated Emissions
FCC Rule 15.247(d), 15.209, 15.205, RSS-210, RSH-GE

45.1 Requirement

Radiated emissions which fall in the restricteddsamas defined in §15.205(a), must also comply thi¢h
radiated emission limits specified in §15.209(&e(§15.205(c)).

For out of band radiated emissions (except for Uesgies in restricted bands), in any 100 kHz
bandwidths outside the EUT pass-band, the RF peWwall be at least 20dB (if peak output power is
measured) or 30 dB (if average output power is orea below that of the maximum in-band 100 kHz
emissions.

45.2 Procedure

Radiated emission measurements were performed 8@riviHz to 25,000 MHz. Spectrum Analyzer
Resolution Bandwidth is 100 kHz or greater for freqcies 30 MHz to 1000 MHz, 1 MHz for
frequencies above 1000 MHz.

In the frequency range from 30 MHz to 1000 MHz (easi-peak value of the Field Strength (FS) is
measured; in the frequency range above 1000 MHP#ak value of the FS is measured and the average
value of FS is calculated.

The EUT is placed on a plastic turntable that i£80in height. If the EUT attaches to periphertiisy
are connected and operational (as typical as geysiburing testing, all cables were manipulated to
produce worst-case emissions. The signal is maginithrough rotation. The antenna height and
polarization are varied during the search for maximsignal level. The antenna height is varied fdlom
to 4 meters.

Radiated emissions are taken at three meters émuéncies above 1 GHz and at 10 meters for
frequencies below 1 GHz.

Data is included of the worst-case configuratidre (¢onfiguration which resulted in the highest eanis
levels).

Guidance for Performing Compliance Measurement®®8 Operating under §15.247 refers to ANSI
C63.10. In sec. 7.5 of ANSI C63.10 the proceduredftermining the average value of pulsed emissions
is described.

Following this procedure, the Peak Field Strendif,{) is measured and the Duty Cycle Correction
Factor ) is applied. The Duty Cycle is defined as trantmitime-on (t) in T=100 ms interval.

0 = t/T orin decibels(dB) = 20 Logd
FSuerage[in dB(HV/M)] = FSeax[in dB(uV/m)] +3(dB)
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4.5.3 Field Strength Calculation

Field Strength Calculation

The field strength is calculated by adding the Ante Factor and Cable Factor, and subtracting the
Amplifier Gain (if any) from the measured readinghe basic equation with a sample calculation is as
follows:

FS = RA + AF + CF — AG; if measurement is perforna¢ch distance other than specified in the rule, a
Distance Correction Factor (DCF) shall be added.

Where FS = Field Strength in dB{/m)
RA = Receiver Amplitude (including preamplifier) dB(uV); AF = Antenna Factor in dB(1/m)
CF = Cable Attenuation Factor in dB; AG = Amplifiéain in dB

Assume a receiver reading of 52.0 dBj is obtained. The antennas factor of 7.4 dB(1amjl cable
factor of 1.6 dB is added. The amplifier gain & @B is subtracted, giving field strength of 32
dB(uV/m). This value in dB{V/m) was converted to its corresponding levagliiiim.

RA =52.0 dBV)

AF = 7.4 dB(1/m)

CF=16dB

AG =29.0dB

FS =52.0+7.4+1.6-29.0 = 32 dB(/m).

Level inuVv/m = Common Antilogarithm [(32 diBv/m)/20] = 39.8uVv/m.

If Field Strength is measured at a distance (D.other than specified distance ((Dn), the Distance
Correction Factor of 20xLog (D#pis applied.
4.5.3 Test Results

The data on the following pages list the significamission frequencies, the limit and the margin of
compliance.

The EUT passed the test by 0.7 dB.
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Table 5.1
Transmitter Radiated Emissions below 1GHz
Tx @ 2405 MHz
Intertek Testing Services
Radiated Emissions 30 MHz - 10002vIH
FCC Part 15 Class B (QP-Vertical)

Operator: KK Model Number: LC201
May 21, 2013 Company: Vasona Labs, Inc.
Quasi Pk
Frequency FS Limit@3m | Margin RA Cable AG DCF AF
MHz dB(uv/m) | dB(uv/m) dB dB(uv) dB dB dB dB(1/m)
53.32 38.8 40.0 -1.2 46.3 0.8 32.1 10.5 133
55.33 35.7 40.0 -4.3 44.1 0.8 32.1 10.5 124
71.50 36.3 40.0 -3.7 50.0 1.0 32.1 10.5 6.9
112.3 34.7 43.5 -8.8 44.0 1.2 32.1 10.5 112
190.9 34.0 43.5 -9.5 43.9 1.6 32.0 10.5 10,0
222.4 34.5 46.0 -11.5 42.9 1.7 32.( 10.6 1114
986.3 34.2 54.0 -19.8 27.8 3.8 31.( 10.6 231
Test Mode: Tx ON
Temp: 24C, Humidity: 45%
Table 5.2
Transmitter Radiated Emissions below 1GHz
TX @ 2440 MHz
Intertek Testing Services
Radiated Emissions 30 MHz - 10002MH
FCC Part 15 Class B (QP-Vertical)
Operator: KK Model Number: LC201
May 21, 2013 Company: Vasona Labs, Inc.
Quasi Pk
Frequency FS Limit@3m | Margin RA Cable AG DCF AF
MHz dB(uv/m) | dB(uVv/m) dB dB(uv) dB dB dB dB(1/m)
53.60 39.2 40.0 -0.8 46.8 0.8 32.1 10.5 13,2
55.13 36.2 40.0 -3.8 44.5 0.8 32.1 10.5 125
70.80 36.3 40.0 -3.7 49.9 1.0 32.1 10.5 7.0
114.1 38.6 43.5 -4.9 47.7 1.2 32.0 10.5 112
224.8 36.4 46.0 -9.6 44.5 1.7 32.0 10.5 117
711.4 40.1 46.0 -5.9 39.3 3.2 32.3 10.5 194
713.9 41.1 46.0 -4.9 40.3 3.2 32.3 10.5 194
828.6 34.6 46.0 -11.4 31.4 3.4 32.1 10.6 214

Test Mode: Tx ON
Temp: 24C, Humidity: 45%

Notes: Measurements made at 10 meters distance.
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Table 5.3

TX @ 2475 MHz

Intertek Testing Services
Radiated Emissions 30 MHz - 10002MH
FCC Part 15 Class B (QP-Vertical)

Operator: KK

Transmitter Radiated Emissions below 1GHz

Model Number: LC201

May 21, 2013 Company: Vasona Labs, Inc.
Quasi Pk
Frequency FS Limit@3m | Margin RA Cable AG DCF AF
MHz dB(uVv/m) | dB(uv/m) dB dB(uV) dB dB dB dB(1/m)
53.72 39.3 40.0 -0.7 46.9 0.8 32.1 10.5 132
55.33 36.5 40.0 -3.5 44.9 0.8 32.1 10.5 124
71.50 36.4 40.0 -3.6 50.1 1.0 32.1 10.5 6.9
118.3 35.3 435 -8.2 44.0 1.3 32.( 10.5 115
220.0 33.9 46.0 -12.1 42.6 1.7 32.( 10.5 111
914.3 34.3 46.0 -11.7 29.6 3.6 31.4 10.6 22)2
Test Mode: Tx ON
Temp: 24C, Humidity: 45%
Notes: Measurements made at 10 meters distance.
Table 5.4
Transmitter Radiated Emissions at band-edge frequesy at 2483.5 MHz,
measured by marker-delta method
TX @ 2475 MHz
Operator: KK Model Number: LC201
May 21, 2013 Company: Vasona Labs, Inc.
Temp: 24C, Humidity: 45%
Measur. SA@ SA, @ Cable FS @
Frequency Type | 2475 MHz | Delta *| 2483.5 MHz|5(dB)| AF loss | 2483.5 MHz| Limit |Margin
MHz dB(uv/m) dB dB(uVv/m) | dB [dB(1/m) dB dB(uv/m) |dB(uVv/m) dB
24835 | Peak 84.2 44.3 39.9 ** -- 28.1 3.4 71.4 74 -2.6
2483.5 | Average -- -- 39.9 -20 | 28.1 3.4 51.4 54 -2.6

* Delta (A ) measured between SA readings at Fundamentaldney and band-edge frequency with

300kHz/1IMHz (RBW/VBW).
** SA, = SA - A

5(dB) - Duty Cycle Correction Factor. See Appendix A fortYpGycle measurement and calculation.

Measurements made at 3 meters distance
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Table 5.5
Transmitter Radiated Emissions in restricted bandsabove 1GHz
Temperature: 24.0 C Company: Vasona Labs, Inc.
Humidity:  45.0% Model: LC201
Measurement distance: 3 m Date: May 18, 2013
Configuration: EUT with internal antenna
Frequency | Measurement|SA reading| Correction | 8(dB)* Ant. Field Strength| Limit Margin
Type @3m Factor Factor @3m dB
MHz dB(uVv) dB dB dB(1/m) dB(uv/m) | dB(uVv/m)
Tx at 2405 MHz
2390 |Peak 50.0 ** 3.3 27.7 71.5%* 74.0 -2.5
4810 | Peak 60.6 28.7 32.8 64.7 74.( -9.3
12025 | Peak 59.3 25.5 38.5 72.3 74.0 -1.7
19240 | Peak 59.8 34.9 40.3 65.2 74.0 -8.8
2390 | Average 50.0 ** 3.3 -20 27.7 51.5 *** 54.0 52.
4810 | Average 60.6 28.7 -20 32.8 44.7 54.0 -9.3
12025 | Average 59.3 25.5 -20 38.5 52.3 54.0 -1.7
19240 | Average 59.8 34.9 -20 40.3 45.2 54.0 -8.8
Tx at 2440 MHz
4880 Peak 57.0 28.8 32.8 61.0 74.( -13.0
7320 Peak 56.4 26.1 37.3 67.6 74.( -6.4
12200 Peak 55.9 24.8 38.3 69.4 74.0 -4.6
19520 Peak 58.9 34.1 40.3 65.1 74.0 -8.9
4880 Average 57.0 28.8 -20 32.8 41.0 54.0 -13.0
7320 Average 56.4 26.1 -20 37.3 47.6 54.0 -6.4
12200 Average 55.9 24.8 -20 38.3 494 54.0 -4.6
19520 Average 58.9 34.1 -20 40.3 45.1 54.0 -8.9
Tx at 2475 MHz
4950 Peak 53.4 28.0 32.9 58.3 74.( -1%.7
7425 Peak 52.1 25.9 37.5 63.7 74.( -10.3
12375 Peak 54.7 25.6 38.4 67.5 74.0 -6.5
19800 Peak 51.6 34.9 40.3 57.0 74.0 -17.0
22275 Peak 50.1 33.7 40.3 56.7 74.0 -17.3
2483.5 | Average
4950 | Average 53.4 28.0 -20 32.9 38.3 54.0 -15.7
7425 | Average 52.1 25.9 -20 37.5 43.7 54.0 -10.3
12375 | Average 54.7 25.6 -20 38.4 47.5 54.0 -8.5
19800 | Average 51.6 34.9 -20 40.3 37.0 54.0 -17.0
22275 | Average 50.1 33.7 -20 40.3 36.7 54.0 -17.3

* §(dB) - Duty Cycle Correction Factor. See Appendix A fortfp@ycle measurement and calculation.
** SA Reading obtained at 1 m distance
*** with distance correction factor of 9.5 dB
Duty cycle Correction Factor was applied for Avexdgeld Strength (FS).
RBW =1 MHz, VBW = 3 MHz - for peak measurements
Correction Factor: Cable loss + High Pass Filtss loPre-amplifier gain
Peak FS at 3m = SA reading + Correction Factor teAma factor. Average FS = Peak F&dB)
Measurements made at 3 meters distance. Radiaisdi@mmeasurements were performed up to 25
GHz. No other emissions were detected above treerilgior which is at least 10 dB below the limit.

a)
b)
c)
d)
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45.4 Test setup photographs

The following photographsshow the testing configurations used.
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45.4 Test setup photographs

EMC Report for Vasona Labs, Inc. on the LC201
File: 100748465MPK-013 Page 64 of 82



Intertek

4.6 Radiated Emissions from Digital Parts

FCC Ref: 15.109

4.6.1 Requirement

Limitsfor Electromagnetic Radiated Emissions, FCC Section 15.109(b) and | CES 003 *

Frequency Class A at 10m Class B at 3m
(MHz) dB(uV/m) dB(uv/m)
30-88 39 40.0
88-216 43.5 43.5

216-960 46.4 46.0

Above 960 49.5 54.0

* According to FCC Part 15.109(g) an alternativehe radiated emission limits shown above, digital
devices may be shown to comply with the limit o6€R Pub. 22

46.2 Procedure

Measurements are conducted with a quasi-peak detastrument in the frequency range of 30 MHz to
1000 MHz and with the average detector instrumethe frequency range above 1000 MHz. The
measuring receiver meets the requirements of Secie of CISPR 16 and the measuring antenna
correlates to a balanced dipole.

Measurements of the radiated field are made wihatitenna located at a distance of 10 meters fiem t
EUT. If the field-strength measurements at 10moabe made because of high ambient noise level or
for other reasons, measurements of Class B equipmeanbe made at a closer distance, for example 3m.
An inverse proportionality factor of 20 dB per ddeahould be used to normalize the measured data to
the specified distance for determining compliance.

The antenna is adjusted between 1m and 4m in haligivie the ground plane for maximum meter
reading at each test frequency.

The antenna-to-EUT azimuth is varied during thesueament to find the maximum field-strength
readings.

The antenna-to-EUT polarization (horizontal andical) is varied during the measurements to firel th
maximum field-strength readings.

The EUT, where intended for tabletop use, is plawed table whose top is 0.8m above the groundeplan
The table is constructed of non-conductive materitts dimensions are 1m by 1.5m, but may be
extended for a larger EUT.

Floor standing EUTSs are placed on a horizontal hggtauind plane and isolated from the ground plane b
3 to 12 mm of insulating material.

Equipment setup for radiated disturbance testevi@tl the guidelines of ANSI C63.4.
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Example Field Strength Calculation

The field strength is calculated by adding the Ante Factor and Cable Factor to from the measured
reading, followed by subtracting the Amplifier G4ihany) and Distance Correction Factor (if aniPhe
basic equation with a sample calculation is a®¥adl:

FS = RA + AF + CF — PA - DCF
Where FS = Field Strength in dB\W/m)
RA = Receiver Amplitude (including preamplifien)dB (uV)
CF = Cable Attenuation Factor in dB
AF = Antenna Factor in dB (1/m)
AG = Amplifier Gain in dB
DCF=Distance Correction Factor in dB
(Formula: DCF = 20lgg{measurement distance/specification distance)

Assume a receiver reading of 52.0 @B/) is obtained. The antenna factor of 7.4 dB aslole factor of
1.6 dB is added. The amplifier gain of 29 dB ar@of 10.5 dB (DCF in this example: 20le§10/3))

is subtracted, giving field strength of 21.5 dB/(m).

RA =52.0 dB V)

AF = 7.4 dB (1/m)

CF=1.60dB

AG =29.0 dB

DCF=10.5 dB

FS = RF + AF + CF — AG — DCF
FS=520+7.4+1.6-29.0-105
FS = 21.5 dBy{V/m)

4.6.3 Test Results

Radiated emission measurements were performed 80nMHz to 1000 MHz. Spectrum Analyzer
Resolution Bandwidth is 100 kHz or greater beloWd®Hz and 1 MHz - above 1000 MHz.

The EUT passed by 11.9 dB for Class A.
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Table 6.1
Radiated Emissions from Digital Parts
Eest szdse(:: Digital Parts & Receive emissiohs Intertek — Limitat10m
emp: . i issi . — Peak Prescan Vertical
umidity: 46% Radiated Emissions 30 MHz - 1000 MHz . .
Y FCC Part 15 Class A (Vertical) Quasi Peak Level
70.0
60.0
E 500 r
E
o 40.0
=
L5
5 30.0
=
g 200
<
10.0
0+ + + + + ———+—+— + + + + ———+—+—
10.0M 100.0M 1.0G6
Frequency (Hz)
Operator: KK Model Number: LC201
03:25:13 PM, Wednesday, May 08, 2013 Company: Vasona Labs, Inc.

Intertek Testing Services
Radiated Emissions 30 MHz - 10002MH
FCC Part 15 Class A (QP-Vertical)

Operator: KK Model Number: LC201
May 08, 2013 Company: Vasona Labs, Inc.
Frequency | Quasi PKFS| Limit@10m | Margin RA CF AG AF

Hz dB(uV/m) dB(uVv/m) dB dB dB dB dB(1/m)
5.501E+07 24.9 39.0 -14.1 44.1 0.8 32.1 12.5
5.698E+07 25.0 39.0 -14.0 45.0 0.9 32.1 11.6
6.400E+07 24.7 39.0 -14.3 47.5 0.9 32.1 8.8
6.656E+07 27.1 39.0 -11.9 50.8 0.9 32.1 7.9
1.350E+08 22.4 43.5 -21.1 43.8 1.3 32.G 10.0
1.593E+08 24.2 43.5 -19.3 47.2 15 32.Q 8.3
1.643E+08 24.4 435 -19.1 47.0 15 32.( 8.6

Test Mode: Digital Parts emissions
Temp: 23C
Humidity: 46%
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Table 6.2
Radiated Emissions from Digital Parts

€es e: Digital Parts
C

emp: 23
umidity: 46%

ecelve emissions

Intertek
Radiated Emissions 30 MHz - 1000 MHz

FCC Part 15 Class A (Horizontal)

— Limitat10 m
— Peak Prescan Horizontal
¢ QuasiPeak level

70.0
60.0
E 500 r
>
2 400
T 30
i “Jv\ ) A /A\\
E 200 - R PN et
) 10.0 e \,,—// \\“"\,/«f' \%f M““WVWAWWW pal
0+ +—— {
10.0M 100.0M 1.0G6
Frequency (Hz)
Operator: KK Model Number: LC201
03:23:40 PM, Wednesday, May 08, 2013 Company: Vasona Labs, Inc.
Intertek Testing Services
Radiated Emissions 30 MHz - 10002MH
FCC Part 15 Class A (QP-Horizontal
Operator: KK Model Number: LC201
May 08, 2013 Company: Vasona Labs, Inc.
Frequency | Quasi PKFS| Limit@10m | Margin RA CF AG AF
Hz dB(uVv/m) dB(uVv/m) dB dB dB dB dB(1/m)
5.698E+07 19.7 39.0 -19.3 39.7 0.9 32.1 11.6
1.542E+08 18.0 43.5 -25.5 41.2 1.4 32.( 8.1

Test Mode: Digital Parts emissions
Temp: 23C
Humidity: 46%
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estV 23eC: Igifal Parts & Receive emissiofs Intertek Testing Service
%npnedity 46% Radiated Emissions 1 GHz - 18 GHz

FCC Part 15 Class A (Horizontal)

90.0
80.0
70.0

— Limitat3m
— Peak Scan Horizontal
¢ Avelevel

60.0
50.0
40.0
30.0%

Amplitude (dBuV/m)

20.0%
10,0

0
10G 20G 30G 40G 50G 60G 706 80G 9.0G 100G 110G 120G 13.0G 140G 150G 16.0G 17.0G 18.0G

Frequency (Hz
Operator: KK a yHz)

02:33:28 PM, Saturday, May 18, 2013

Model Number: LC201
Company: Vasona Labs, Inc.

»

Intertek Testing Services
emp: 23C

umidity: 46% Radiated Emissions 1 GHz - 18 GHz

Eest Mode: Digital Parts & Receive emissioh
FCC Part 15 Class A (Vertical)

90.0
80.0
70.0

— Limitat3m
— Peak Scan Vertical
+ Averagel evel

60.0
50.0
40.0
30.0%

Amplitude (dBuV/m)

20.0
10.0

0
10G 20G 30G 40G 50G 60G 706 80G 90G 100G 110G 120G 130G 140G 150G 16.0G 17.0G 18.0G

Frequency (Hz
Operator: KK quency (z)

02:39:23 PM, Saturday, May 18, 2013

Model Number: LC201
Company: Vasona Labs, Inc.
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4.6.4 Test setup photographs
The following photographsshow the testing configurations used.
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4.6.4 Test setup photographs
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4.7 AC Line Conducted Emission
FCC 15.207, 15.107

4.7.1 Requirement

Frequency Band Class B Limit dB(uV) Class A Limit dB(uV)

MHz Quasi-Peak Average Quasi-Peak Average
0.15-0.50 66 to 56 * 56 to 46 * 79 66
0.50-5.00 56 46 73 60
5.00-30.00 60 50 73 60

Note: *Decreases linearly with the logarithm of tinequency
At the transition frequency the lower timpplies.

4.7.2 Procedure

Measurements are carried out using quasi-peak\ardge detector receivers in accordance with CISPR
16. An AMN is required to provide a defined impedarat high frequencies across the power feed at the
point of measurement of terminal voltage and atsprovide isolation of the circuit under test frone
ambient noise on the power lines. An AMN as defime@ISPR 16 shall be used.

The EUT is located so that the distance betweerol@dary of the EUT and the closest surface of the
AMN is 0.8m.

Where a flexible mains cord is provided by the nfaatwrer, this shall be 1m long or if in excesslof,
the excess cable is folded back and forth as faoasible so as to form a bundle not exceeding @4m
length.

The EUT is arranged and connected with cables tet®d in accordance with the product specification.

Conducted disturbance is measured between the pwd$end the reference ground, and between the
neutral lead and the reference ground. Both meds@iees are reported.

The EUT, where intended for tabletop use, is plamed table whose top is 0.8m above the grouncdeplan
A vertical, metal reference plane is placed 0.4omfthe EUT. The vertical metal reference-planetis a
least 2m by 2m. The EUT shall be kept at least Gr&m any other metal surface or other ground plane
not being part of the EUT. The table is construactedon-conductive materials. Its dimensions arebym
1.5m, but may be extended for larger EUT.

Floor standing EUT are placed on a horizontal mgtalind plane and isolated from the ground plane by
resting on an insulating material. The metal groplashe extends at least 0.5m beyond the boundairies
the EUT and has minimum dimensions of 2m by 2m.

Equipment setup for conducted disturbance tedisadet the guidelines of ANSI C63.4.
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47.3 Test Result

AC Line Conducted Emission Data, EUT in transmittig mode

Intertek
Line Conducted Emissions 150 kHz M8z
EN 55022 Class B (Line 1)

Operator: KK Model Number: LC201
8-May-13 Company: Vasona Labs, Inc.
Frequency Av Level | QP Level| AvLimit | QP Limit Av Margin QP Magin
Hz dBuV dBuV dBuV dBuV dB dB
150439 51.2 54.9 56.0 66.0 -4.8 -11.1
188960 46.2 49.5 54.9 64.9 -8.7 -15.4
879090 40.9 45.5 46.0 56.0 -5.1 -10.5
1390234 36.9 40.3 46.0 56.0 -9.1 -15.7
3000000 34.1 37.0 46.0 56.0 -11.9 -19.0
4343200 33.9 37.8 46.0 56.0 -12.1 -18.2
6571800 39.3 56.3 50.0 60.0 -10.7 -3.7
7909800 34.2 48.5 50.0 60.0 -15.8 -11.5
9531800 42.6 57.7 50.0 60.0 -7.4 -2.3
11889300 42.7 56.5 50.0 60.0 -7.3 -3.5
16559800 30.2 48.5 50.0 60.0 -19.8 -11.5

Test Mode: Transmitter and Receiver emissions, Ahm 277V 60Hz
Temp: 23C, Humidity: 46%

Intertek
Line Conducted Emissions 150 kHz M8z
EN 55022 Class B (Line 2)

Operator: KK Model Number: LC201
8-May-13 Company: Vasona Labs, Inc.
Frequency Avlevel | QP Level| AvLimit | QP Limit Av Margin QP Magin
Hz dBuV dBuV dBuV dBuV dB dB
150439 52.2 56.6 56.0 66.0 -3.8 -9.4
188960 46.4 49.8 54.9 64.9 -8.5 -15.1
879090 43.0 48.1 46.0 56.0 -3.0 -7.9
1390234 36.3 39.8 46.0 56.0 -9.7 -16.2
3000000 35.2 38.3 46.0 56.0 -10.8 -17.7
4343200 35.0 39.4 46.0 56.0 -11.0 -16.6
7929600 38.3 50.0 50.0 60.0 -11.7 -10.0
9553300 44.1 58.1 50.0 60.0 -5.9 -1.9
11899100 40.3 56.2 50.0 60.0 -9.7 -3.8
16608800 36.9 52.4 50.0 60.0 -13.1 -7.6

Test Mode: Transmitter and Receiver emissions, Ahm 277V 60Hz
Temp: 23C, Humidity: 46%

| Results: Compliesby 3.0dB
Note: Investigation was performed at 120V 60Hz, 2AdV 60Hz. The worst-case data was reported
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Intertek
Line Conducted Emissions 150 kHz M39z
EN 55022 Class A (Line 1)
Operator: KK

AC Line Conducted Emission Data, Digital Parts

Model Number: LC201

8-May-13 Company: Vasona Labs, Inc.
Frequency Av Level | QP Level| AvLimit | QP Limit Av Margin QP Magin
Hz dBuVv dBuVv dBuVv dBuVv dB dB
438100 59.0 62.3 66.0 79.0 -7.0 -16.7
732000 55.1 62.0 60.0 73.0 -4.9 -11.0
1024800 55.1 61.7 60.0 73.0 -4.9 -11.3
1323500 53.5 56.3 60.0 73.0 -6.5 -16.7
1608100 56.0 60.6 60.0 73.0 -4.0 -12.4
1899600 52.8 60.7 60.0 73.0 -7.2 -12.3
2196800 52.1 60.6 60.0 73.0 -7.9 -12.4
3959300 53.8 60.6 60.0 73.0 -6.2 -12.4
5117300 46.4 58.5 60.0 73.0 -13.6 -14.5
6571800 39.3 56.3 60.0 73.0 -20.7 -16.7
7909800 34.2 48.5 60.0 73.0 -25.8 -24.5
9531800 42.6 57.7 60.0 73.0 -17.4 -15.3
11889300 42.7 56.5 60.0 73.0 -17.3 -16.5
16559800 30.2 48.5 60.0 73.0 -29.8 -24.5

Test Mode: Digital Parts, AC mains: 277V 60Hz
Temp: 23C, Humidity: 46%

EMC Report for Vasona Labs, Inc. on the LC201

File: 100748465MPK-013 Page 74 of 82



Intertek

Line Conducted Emissions 150 kHz M8z

AC Line Conducted Emission Data, Digital Parts

Intertek

EN 55022 Class A (Line 2)
Operator: KK

Model Number: LC201

8-May-13 Company: Vasona Labs, Inc.
Frequency Av Level | QP Level| AvLimit | QP Limit Av Margin QP Magin
Hz dBuVv dBuVv dBuVv dBuVv dB dB

437600 53.10 61.00 66.00 79.00 -12.90 -18.00
732300 54.90 61.50 60.00 73.00 -5.10 -11.50
1028300 53.40 61.80 60.00 73.00 -6.60 -11.20
1321300 53.00 61.40 60.00 73.00 -7.00 -11.60
1615800 52.10 61.00 60.00 73.00 -7.90 -12.00
1908600 56.00 60.90 60.00 73.00 -4.00 -12.10
2201100 59.00 60.60 60.00 73.00 -1.00 -12.40
2792800 49.20 60.40 60.00 73.00 -10.80 -12.60
3960000 46.10 59.30 60.00 73.00 -13.90 -13.70
5141300 48.10 59.80 60.00 73.00 -11.90 -13.20
6610600 46.30 59.20 60.00 73.00 -13.70 -13.80
7929600 38.30 50.00 60.00 73.00 -21.70 -23.00
9553300 44.10 58.10 60.00 73.00 -15.90 -14.90
11899100 40.30 56.20 60.00 73.00 -19.70 -16.80
16608800 36.90 52.40 60.00 73.00 -23.10 -20.60

Test Mode: Digital Parts, AC mains: 277V 60Hz
Temp: 23C, Humidity: 46%

| Results: Compliesby 1.0dB
Note: Investigation was performed at 120V 60Hz, andV 60Hz. The worst-case data was reported
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4.7.4 Test Configuration Photographs

The following photographsshow the testing configurations used.
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4.7.4 Test setup photographs
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5.0 RF Exposure Evaluation

The EUT is a Wireless Module used in a mobile ayapion. It will be located at least 20 cm from any
body part of the user or nearby persons. For meliieless devices the RF Exposure Limit is Maximum
Permissible Exposure (MPE).

The maximum conducted output power is 18.9 dBmn(¥8); maximum antenna gain is 2.0 dBi.
Therefore, to comply with RF Exposure Requiremtrd,MPE is calculated.
The maximum Peak EIRP calculated is 0.123 W.

The Power Density can be calculated using the famu
S = EIRP/ 4D°

Where: S is Power Density in W/m

D is the distance from the antenna in meters.

It is considered that 20 cm is the minimum distathes any persons will be next to the EUT.
At 0.2 m, S = 0.245 W/fmwhich is below the FCC MPE Limit of 10 Wfor uncontrolled environment.
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6.0

List of Test Equipment

Measurement equipment used for emission complitéesteng utilized the equipment on the following

list:
Equipment Manufacturer Model/Type Serial # Cal Int | Cal Due
RF Filter Section Hewlett Packard 85460A 3448A00267 12 03/12/14
EMI Receiver Hewlett Packard 8546A 3710A00373 12 /1p84
Spectrum Analyzer Rohde&Schwarz, FSU 200482 1p Q4404
Spectrum Analyzer Rohde&Schwarz, FSP-40 100030 12 /19113
Spectrum Analyzer Rohde and Schwartz ESU 1001772 1210/05/13
Bl-Log Antenna ARA LPB-2513/A 1154 12 07/12/13
Horn Antenna EMCO 3115 9107-3712 12 12/06/13
Horn Antenna EMCO 3115 00126795 12 11/15/13
Pyramidal Horn Antenna EMCO 3160-09 Not Labeled # #
Pyramidal Horn Antenna EMCO 3160-10 Not Labeled # #
Pre-Amplifier Sonoma 310N 293620 12 11/20/13
Pre-Amplifier Miteq AMF-4D-001180-24-10P 799159 12 09/10/13
Pre-Amplifier Miteg JSD44-18004000-30-5P 1071636 12 05/13/14
Signal Generator Hewlett Packard SMR40 100445 12 /06093
LISN FCC FCC-LISN-50-50-M-H 2012 12 06/28/13

# No Calibration required
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7.0 Document History

Revision/ Writer
Job Number Initials Date Change
1.0/ G100748465 KK May 27, 2013 Original document
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8.0 Appendix A —Graphs for Duty Cycle Measurement

Graph Al
@ RBW 3 Mz Delta 4 [T1 ]
VBW 10 MHz -0.19 dB
Ref 30.8 dBm “Att 30 dB SWI 15 ns 3.365385 ns
| 30 O f set 0.8 dB Varker I [TL(]
14. 29 dBm
23 1 4 4.951923 ns |IER
20 4 Deltd 2 [T1 ]
1 [ T Q.02 dB
-5.314500 s | °¢
10 LVL
Deltg 3 [T1 ]
-Q.12 dB
o -4.979062 ng
- 10
0 TRG -19/2 dBm
3CB
- 30
- 40
Sl Al et i
- 50
- 60
Center 2.44 Gz 1.5 s/
Duty Cycle

Date: 13. MAY. 2013 14:05:57
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Graph A2
RBW 3 Mz Delta 2 [T1 ]
VBW 10 Mz -0.04 dB
Ref 30.8 dBm “Att 30 dB SWF 150 ns 100. 000000 s
[ 30 O fset 0.8 dB Varkgr L [TL][]
18. 07 dBr
9. 538462 ms
Pra— 2
ﬂk
- o0 TRG -19./2 dBm
d 40

Center 2.44 Gz

Duty Cycle
Dat e: 13. MAY. 2013 14:15:33

15 s/

In the 100 ms interval, Transmitter On time = 3036+ 0.33 ms = 3.69 ms

Therefore, Duty Cycle Correction Fac@{dB) = 20 log (3.69/100) = -28.7 dB

TRG
LVL

To calculate Average Field Strength value fromrtieasured Peak value, the Duty Cycle Correction

Factor ofé(dB) = -20 dB was used.
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