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TIMCO

ENGINEERING,Inc.

GENERAL REMARKS

The attached report shall not be reproduced except in full without the written permission of
Timco Engineering Inc.

The test results relate only to the items tested.
Summary

The device under test does:
X Fulfill the general approval requirements as identified in this test report
] Not fulfill the general approval requirements as identified in this test report

Attestations
This equipment has been tested in accordance with the standards identified in this test
report. To the best of my knowledge and belief, these tests were performed using the

measurement procedures described in this report.

All instrumentation and accessories used to test products for compliance to the indicated
standards are calibrated regularly in accordance with 1ISO 17025: 2005 requirements.

| attest that the necessary measurements were made, under my supervision, at:
Timco Engineering Inc.

849 NW State Road 45
Newberry, FL 32669

Authorized Signatory Name:

Cory Leverett
Engineering Project Manager

Date: 10/13/2015
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GENERAL INFORMATION

EUT Specification

TIMCO

ENGINEERING,Inc.

Regulatory Standards

FCC Title 47 CFR Part 15.247
IC RSS-247 Issue 1
IC RSS-GEN Issue 4

FCCID

2AF43-015

IC Certification Number

20757-15

Model

CHISEL

EUT Description

FITNESS TRACKING DEVICE

Modulation Type

Bluetooth LE (GFSK 1 Mbps)

Operating Frequency

TX: 2402 — 2480 MHz RX: 2402 — 2480 MHz

EUT Power Source

X 110-120vac/50— 60Hz (While in charging Cradle)

[ ] DC Power

X Battery Operated

Test Item | [] Prototype | [X] Pre- [ ] Production
Production
Type of Equipment | [] Fixed [] Mobile X] Portable

Antenna Connector

None (Temp Connector Provided for testing)

Antenna

Integral PCB Chip

Test Facility

Timco Engineering Inc. located at 849 NW State Road
45 Newberry, FL 32669 USA.

Test Conditions

Temperature: 24-26°C
Relative humidity: 50-65%

Measurement Standard

ANSI C63.10-2013 (Measurement Procedures)
ANSI C63.4-2009 (Radiated Site Validation)

Test Exercise

Test Supporting Equipment

Device Manufacturer Model S/N Supplied By Used For
. Charging EUT,
Cg?;g:gg Skulpt - - Applicant Powerline
Conducted test
Applicant: SKULPT, INC.
FCC ID: 2AF43-015
IC: 20757-15
Report: 2060AUT15TestReport_Revl 4 of 47




TIMCO

ENGINEERING,Inc.

RESULTS SUMMARY

OIS (RIS [T IS SIEMCENE Requirement Test Item Result
No. Ref.
99% Bandwidth Pass
15.215 (c) RSS-GEN 6.6 Occupied Bandwidth
20 dB Bandwidth Pass
6 dB Bandwidth Pass
Digital Transmission
15.247(a)(e) RSS-247 § 5.2 Systems
Power Spectral Density Pass
Transmitter Output Peak Power Output (ERP) Pass
Power and Equivalent
15.247(b) RSS-247 8 5.4 Isotropically Radiated
Power Antenna Gain (EIRP) Pass
Bandedge Pass
15.247(d) RSS-247 § 5.5 Unwanted Emissions
Radiated Spurious Pass
Notes:

Table of Contents
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DTS BANDWIDTH

Rules Part No.: FCC 15.247 (a)(2) , ICRSS 247 § 5.2.1
Requirements: The minimum 6 dB bandwidth shall be 500 kHz.
Test Method: ANSI C63.10 § 11.8.1 DTS Bandwidth Option 1
Setup:

Test Data: 6 dB Occupied Bandwidth Measurement Table

Fr:::::cy 6 dB BW Margin
(MHz) (KHz) (KHz)
2402 713.42 213.42
2442 689.37 189.37
2480 761.52 261.52

RESULTS: Meets Requirements

Table of Contents
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TIMCO

ENGINEERING,Inc.

DTS BANDWIDTH

Test Data: 6dB Bandwidth Plot Low End of Band
Marker 1 [Tl ndBE] REW 100 kH=z RF Att 30 dB
Ref Lwvl ndpB 600 EB BW 300 kH=z
4.5 dBm BW T13.42685371 kHz SWT 5 ms Unit B
4-E
o dB Cffaset v AN —g5.01 dBm
. 5.
2.40202004 GHz
ndh d.00 dB
T P
-10 / BW TS a2 e e EST T kKHEZ
YTl [T1] -10.73 dBm
~20 25401685932 GHz
VTP [T1] -11.23 dBny
2.40237275 GHZz| T#1
-30 11
|
-40 \\ w
-, \Wé
-60
-70
-80
-390
_95_'-_\
Center 2.402 GHz 400 kHz/ Span 4 MH=z

Date: G.0OCT.2015 1533 2%
RESULTS: Meets Requirements
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TIMCO

ENGINEERING,Inc.

DTS BANDWIDTH

Test Data: 6dB Bandwidth Plot Middle of Band
Marker 1 [Tl ndBE] REW 100 kH=z RF Att 30 dB
Ref Lwvl ndpB 600 EB BW 300 kH=z

4.5 dBm BW ©689.37875751l kH=z SWT 5 ms Unit B
4-E

6 dB pffset '1 AN —3.44 dBm

. iz
i
2.44202806 GHz
T 3 ndh d.00 dB

-10 BW SEOLSTETEHTST KEZ

YTl [T1] -9.27 JdBo|

~20 2.4416d4733 GH=z

VTN [T1] -9.58 dBr

ngé 2.44235671 GHz|IN
—-30 'TEW M{ 17
£ffw AN L
-40
ne

-50
-60
-70
-80
-390
_95_'-_\

400 kHz/ Span 4 MH=z

Center 2.442 GH=z

Date: G.0OCT.2015 153150
RESULTS: Meets Requirements
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TIMCO

ENGINEERING,Inc.

DTS BANDWIDTH

Test Data: 6dB Bandwidth Plot High end of Band
Marker 1 [Tl ndBE] REW 100 kH=z RF Att 30 dB
Ref Lvl ndb 6..00 dB VEW 300 kH=z
4.5 dBm BWw 761.52304602 kH=z SWT 5 ms Unit dBm
4- C,
o dB Cffaset v AN —3.75 dBm

& 2.48003/607 GHz
T;/”“N”“}Q\N/mgg ndg dq.00 dB
_10 g

B ol .o Ndolls EHZT

%%MNM// ¥T1 [T1] -9.61 dBo|

o 2.47958/717 GHz
N\Mﬁj( VTr [T9] -9.70 dBm

2.48034870 GHz| TV

-50

-&0

=70

-850

-50

—-45.5

Center 2.48 GHz 400 kHz/ Span 4 MH=z

Date: G.0OCT.2015 153032
RESULTS: Meets Requirements
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TIMCO

ENGINEERING,Inc.

PEAK POWER OUTPUT
Rules Part No.: FCC 15.247(b) (3) (4), ICRSS 247 §85.4.4

Requirements: Maximum Conducted Peak Power Output shall not exceed 1 Watt
Also the Peak Power Output shall not exceed 4 Watts EIRP

Test Method: ANSI C63.10 § 11.2 Power Limits, definitions, and device configuration
ANSI C63.10 § 11.9.1.1 Fundamental Output Power RBW = DTS Bandwidth
ANSI C63.10 8 Annex G Relationship among Field Strength and ERP/EIRP

Setup:

Table of Contents
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TIMCO

ENGINEERING,Inc.

PEAK POWER OUTPUT

Test Data:

Peak Conducted Power Output Measurement Table

Peak Conducted Power Output Measurement
Tuned

Fre:zsncy Level ERP Limit | Margin

dBm W W W

oz | @B | W W) (W)
2402 -4.63 0.00034 1.00 0.99966
2442 -3.14 0.00049 1.00 0.99951
2480 -3.42 0.00045 1.00 0.99955

|ERP to EIRP Conversion formula: EIRP = ERP + 2.15 dB

Peak EIRP Power Output Calculation
Tuned

Fre:z;cy ERP EIRP Limit | Margin

dBm W W W

| eem W) w) | w)
2402 463 | 000056 | 4.00 | 3.99944
2442 314 | 000080 | 400 | 3.99920
2480 342 | 000075 | 400 | 3.99925

RESULTS: Meets Requirements
Table of Contents

Applicant:
FCC ID:
IC:
Report:

SKULPT, INC.

2AF43-015

20757-15
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PEAK POWER OUTPUT

Test Data: Peak Power Output Plot Low End of Band
Marker 1 [T1] RBW 1 MH=z RF Att 30 dB
Ref Lwvl -4.63 dBm BW 3 MH=z
4.5 dBm 220200301 &GHz SWT 5 ms Unit dBm
4-E
. 6 dB pffset v T —4d.63 dBm
2.40200301 GHz
~10 ]
-20
-30
—-40
-50
-50
-70
-80
-50
-85_.5
Center 2.402 GHz 300 kH=z/ Span 3 MH=z

Date: G.0OCT.2015 15:56:37
RESULTS: Meets Requirements

Table of Contents
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TIMCO

ENGINEERING,Inc.

PEAK POWER OUTPUT

Test Data: Peak Power Output Plot Middle of Band
Marker 1 [T1] RBW 1 MH=z RF Att 30 dB
Ref Lwvl B, 1 sel B BW 3 MH=z
4.5 dBm 7 i 1 7565 &HZ SWT 5 ms Unit dBm
4-E
6 dB pffset v T ~3.14 dBm
0 5 2 e
I v 2.44175651 GH=z
-1 0=
-20
-30
—-40
-50
-50
-70
-80
-50
-85_.5
Center 2.442 GHz 300 kH=z/ Span 3 MH=z
Date: G.0OCT.2015 15257251

RESULTS: Meets Requirements
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TIMCO

ENGINEERING,Inc.

PEAK POWER OUTPUT

Test Data: Peak Power Output High End of Band
Marker 1 [T1] RBW 1 MH=z RF Att 30 dB
Ref Lwvl R sl 2 sl B BW 3 MH=z
4.5 dBm 2 ATET625 5 GHZ SWT 5 ms Unit dBm
4-E
o dB Cffeset v T —3.42 dBm
" s
ik
MM'M W%M2.47976253 GHz
WM
-20
-30
—-40
-50
-50
-70
-80
-50
-85_.5
Center 2.48 GHz 300 kH=z/ Span 3 MH=z
Date: 6.0CT.2015 15:58:20

RESULTS: Meets Requirements
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TIMCO

ENGINEERING,Inc.

POWER SPECTRAL DENSITY
Rules Part No.: FCC 15.247(e), IC RSS 247 8§ 5.2.2
Requirements: The transmitter power spectral density conducted from the transmitter to the

antenna shall not be greater than 8 dBm in any 3 kHz band during any time
interval of continuous transmission.

Test Method: ANSI C63.10 § 11.2 Power Limits, definitions, and device configuration
ANSI C63.10 § 11.10.2 Maximum PSD in the fundamental- Method PKPSD

Setup:

Table of Contents

Applicant: SKULPT, INC.

FCC ID: 2AF43-015

IC: 20757-15

Report: 2060AUT15TestReport_Revl 15 of 47




POWER SPECTRAL DENSITY

Test Data: Power Spectral Density Measurement Table

Peak Conducted Power Spectral Density
Tuned . .
Frequenc Level Limit Margin
GUENSY | (aBm/3KHz) | (dBm/3KHZ)|  (dB)
(MHz)
2402 -6.32 8.00 14.32
2442 -4.73 8.00 12.73
2480 -5.00 8.00 13.00

RESULTS: Meets Requirements

Table of Contents
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POWER SPECTRAL DENSITY

Test Data: Power Spectral Density Plot Low End of Band
Marker 1 [T1] RBW 3 kH=z RF Att 30 dB
Ref Lwvl LS D el B BW 10 kH=
4.5 dBm 2.40202505 GHz SWT 280 ms Unit dBm
4-E
. 6 dB pffset v T —d.32 dBm
1 2.40202505 GHz
f’\}
T N w
il i wf"\ NAAAS
. MAYY,
-50
-50
-70
-80
-50
-85_.5
Center 2.402 GHz 100 kH=z/ Span 1 MH=z
Date: G.0OCT.2015 le:02:217

RESULTS: Meets Requirements
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POWER SPECTRAL DENSITY

Test Data: Power Spectral Density Plot Middle of Band
Marker 1 [T1] RBW 3 kH=z RF Att 30 dB
Ref Lwvl =il T3 elBm BW 10 kH=
4.5 dBm 2.44201904 GHz SWT 280 ms Unit dBm
4_E
. 6 dB pffset '1 T —4.73 dBm
1 2.44201004 GHz
B M \’\N
-30 1 W W\/v W ATATANA AVW”\}U m
-50
-50
=70
-80
-50
_95_'-1

Center 2.442 GH=z

100 kH=z/

Span 1 MH=z

Date: G.0OCT.2015 le:01:229
RESULTS: Meets Requirements
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POWER SPECTRAL DENSITY

Test Data: Power Spectral Density Plot High End of Band
Marker 1 [T1] RBW 3 kH=z RF Att 30 dB
Ref Lwvl =B 00 G B BW 10 kH=
4.5 dBm 2.48002305 GHz SWT 280 ms Unit dBm
4-E
6 dB pffset v T —5.00 dBm
0
2.48002305 GHz
-10
~20 r"’]
—-40
-50
-50
-70
-80
-50
-85_.5
Center 2.48 GHz 100 kH=z/ Span 1 MH=z
Date: G.0OCT.2015 1le:00:20

RESULTS: Meets Requirements
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OCCUPIED BANDWIDTH
Rules Part No.: FCC 15.215 (¢), IC RSS GEN § 6.6

Requirements: The 20 dB Bandwidth shall remain inside the band of operation.
The 99% Bandwidth is for reporting only.

Test Method: ANSI C63.10 § 6.9.2 Occupied Bandwidth- Relative procedure
ANSI C63.10 § 6.9.3 Occupied Bandwidth- 99% Power Bandwidth procedure
Setup:
H— )
|
=
i i
Test Data: Occupied Bandwidth Measurement Table
Fr:::::cy 20 dB BW | 99% BW
(MHz) (MHz) (MH2z)
2402 1.11 1.05
2442 1.10 1.29
2480 1.15 1.60

RESULTS: Meets Requirements

Table of Contents
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OCCUPIED BANDWIDTH

Test Data: 20 dB Bandwidth Plot Low End of Band
Marker 1 [Tl ndBE] REW 30 kH=z RF Att 30 dB
Ref Lwvl ndB 20:.:00: EB BW 100 kH=z
4.5 dBm BW 1.11198357 MHz SWT 10 ms Unit dBm
4_E
6 dB pffset '1 AN —-5.49 dBm
" e
L 2.40202004 GHz
’\ ndH 20.00 dB
-10 BW P I 5 =1 = =
\@N \\”V\ YTl [T1] -24.04 dBm
~20 A Zxd 0148273 GHz
AV
Th U T: [T1] -29.82 dBr
2.40259422 GHZz| T#1
-30
-50
-0
-70
-80
-390
-85_.5
Center 2.402 GHz 346.8 kHz/ Span 3.468 MH=z
Date: G.0OCT.2015 15:37:12

RESULTS: Meets Requirements

Table of Contents
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OCCUPIED BANDWIDTH

Test Data: 20 dB Bandwidth Plot Middle of Band
Marker 1 [Tl ndBE] REW 30 kH=z RF Att 30 dB
Ref Lwvl ndB 20:.:00: EB BW 100 kH=z
4.5 dBm BW 1. 10503407 MHz SWT 10 ms Unit dBm
4.5
. 6 dB Cffset ¥ [T1] - o= o
Dl ARAR 20 GHZ
fji ndH 20.00 dB
-10 U =W IS TSETT MEZ
\M YTl [T1] ~23.18 dBn
~20 §gi 2.44148918 GHz
[EETH] =23 83 «|Bmn
2.44254422 GHz|TH
_3gllvIEw

NG

-50

-&0

=70

-850

-50

—-45.5

Center 2.442 GH=z

Date: G.0OCT.2015 1538051
RESULTS: Meets Requirements
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OCCUPIED BANDWIDTH

Test Data: 20 dB Bandwidth Plot High end of Band
Marker 1 [Tl ndBE] REW 30 kH=z RF Att 30 dB
Ref Lvl ndp 20.00 dB VBW 100 kHz
4.5 dBm BW 1.15368337 MHz SWT 10 ms Unit dBm
4-|:
. 6 dB pffset '1 AN —4d.22 dBm
L 2.48003127 GHz
p\ ndH 20.00 dB
-10 /de/ag BW T T536g337 MEZ
YTl [T1] -23.60 dBm
{\J/ Ik 2.47948918 GHz
-20 T
ﬁ%_ [T1] —24.08 dBr
//\ 2.48064287 GHz| TN
-30 = 1]
=40 \\M%K\ mwMﬁ\f%
-50
-&0
=70
-80
-90
_95_'-_\

Center 2.48 GHz

346.8 kHz/

Span 3.468 MH=z

Date: G.0OCT.2015 1523943
RESULTS: Meets Requirements
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OCCUPIED BANDWIDTH

Test Data: 99% Bandwidth Low End of Band
Marker 1 [T1] REW 30 kH=z RF Att 30 dB
Ref Lwvl b B el B BW 100 kH=z

4.5 dBm 2202038722 GHz SWT 10 ms Unit dBm
4-E

. 6 dB pffset '1 AN —9.54 dBm

. 2.40203822 GHz

ﬂ CFH 1 =L e384y MHz

-10 ST = i o e 255

\W \M 2.40150308 GHz

e iy

— Al rV%Tc_ Rl -19.35 dBq

2.40255947 GHz
-30

—40 W

= %ﬁﬁ%wg R&%{%
-60
-70
-80
-390
-85_.5

346.8 kHz/ Span 3.468 MH=z

Center 2.402 GH=z

Date: G.0OCT.2015 15:47:06
RESULTS: Meets Requirements
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OCCUPIED BANDWIDTH

Test Data: 99% Bandwidth Middle of Band
Marker 1 [T1] REW 30 kH=z RF Att 30 dB
Ref Lwvl =3 9% B BW 100 kH=z
4.5 dBm 2 .84 202432 GHzZ SWT 10 ms Unit dBm
4- C,
6 dB pffset '1 AN —~3.97 dBm

]
=

2.44202432 GH=z
CFH 1.252Z68136 MH=z

-10 / oy s e
U {T1] .96 oBn
2.44133628 GH=z

~20 iq\, ﬂvT;_ HE -34.75 dBm

W W 2.44262897 GHz
U
-40
N \VaY,

-50

-30

-&0

=70

-850

-50

—-45.5

Center 2.442 GHz 346.8 kHz/ Span 3.468 MH=z

Date: G.0OCT.2015 15:45:5¢6
RESULTS: Meets Requirements

Table of Contents

Applicant: SKULPT, INC.

FCC ID: 2AF43-015

IC: 20757-15

Report: 2060AUT15TestReport_Revl 25 of 47




TIMCO

ENGINEERING,Inc.

OCCUPIED BANDWIDTH

Test Data: 99% Bandwidth High end of Band

Marker 1 [T1] REW 30 kH=z RF Att 30 dB

Ref Lwvl =il 23 B BW 100 kH=z
4.5 dBm 2.48003127 GHz SWT 10 ms Unit dBm

4.5

. o dB Cffaset ¥ [T1] = 5% S
d 2.48003127 GH=z
’\ OPH 1.60542685 MH=z
-10 ST A= T s 25t
\/\/\ 2.47918339 GH=z
VTP [T1] -24.22 dBn

v 2.480786881 GHz

-50

-&0

=70

-850

-50

—-45.5

Center 2.48 GHz 346.8 kHz/ Span 3.468 MH=z

Date: G.0OCT.2015 15242259
RESULTS: Meets Requirements
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BANDEDGE

Rule Part No.:

Requirements:

Test Method:

Setup:

-. w =

Table of Contents
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FCC 15.247(d), IC RSS 247 § 5.5

Emissions must be at least 20dB down from the highest emission level
Within the authorized band as measured with a 100 kHz RBW.

ANSI C63.10 § 6.10.4 Authorized band-edge relative method (non-restricted)
ANSI C63.10 § 6.10.6 Marker Delta Method (restricted band edge)
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FCC ID: 2AF43-015

IC: 20757-15
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BANDEDGE
Test Data: Upper Restricted Band Edge Plot Marker Delta Method
Field Strength Emission Field Emission .
Peak/ £ . | Bel Strength of . . Margin
Average of Carrier Leve_ Below Emission Limit (dB)
(dBuV/m) Carrier (dB) (dBuV/m) (dBuV/m)
Peak 91.69 43.86 47.83 74 26.17
Average 82.89 43.86 39.03 54 14.97
Delta 1 [T1] RBW 100 kH= RE ALL 30 dB
Fef Lwvl wil B BE diE WVEBW 300 kH=
4.5 dBm 308 7F37T47E MHE= SWT 5 ms Unit <dBm
4 2 =
o o dBE Dffset 'l [Tl] —4.81 OB
& 2.48000000 GH=z
[\A\\ alllT1] _43.86 aB
-10 SLEET7S TS HHZ
-20
—EBl f—=23 81 oRm \J
40 \J
il
_50 Q‘i
— &0
-70
-80
-90 I
—-45_5
Center 2.4835 GH=z 1l MH=/ Span 10 MH=z

Date: 6. ECT .. 2015 1le:=06:28
RESULTS: Meets Requirements
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BANDEDGE
Test Data: Lower Band Edge Plot
Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
Ref Lwvl =B 05 B EBW 300 kH=z
4.5 dBm 2.40203407 GHz SWT 5 ms Unit dBm
4_!—'..
6 dB Dffset ¥ -5.05 dBn
0
il 2.40203407 GHz
L}(g/{[al] -40.20 4B
-10 S A VLT t TMHZ
-20 ; i
D1 -24.05 dBm {, \

: — 7 1 \l\f\ i

-50

=70

-50

-50 T

-45_.5

Center 2.4 GHz 1l MHz/ Span 10 MH=z

Date: 6.0CT.Z2015 16:04:08
RESULTS: Meets Requirements
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ANTENNA CONDUCTED SPURIOUS EMISSIONS
Rules Part No.:  FCC part 15.247 (d) & 15.209, IC RSS 247 § 5.5 & RSS GEN § 8.9

Requirements: In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least
20 dB below

Test Method: ANSI C63.10 § 11.11.1 General Information

ANSI C63.10 § 11.11.2 Reference level measurement
ANSI C63.10 8 11.11.3 Emission level measurement

Setup:

EUT > J—
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ANTENNA CONDUCTED SPURIOUS EMISSIONS

Test Data: 100 KHz Reference Level Plot
Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
Ref Lvl =F .60 dBm B 300 kH=z
-3.6 dBm 22201503 GHz 1 SWT 5 ms Unit dBm
-3.60 ¥
o db Cffset NMMWMMM —3.60 dBm

=
-10 W@éﬂgiij -HZ

-20

-30

-40

-50

-&60

=70

-50

-50

-100
kL

100 kH=z/ Span 1 MH=z

Center Z2.442 GH=z

Date: 6.CCT.2015 14:30:06
RESULTS: Meets Requirements
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ANTENNA CONDUCTED SPURIOUS EMISSIONS

TIMCO

ENGINEERING,Inc.

Test Data: Low End of Band 9 KHz — 30 MHz Plot
Marker 1 [T1] REW 100 kH= EF Att 30 dB
Ref Iwvl -57.97 dBm VBW 300 kHz
-3.6 dBm 7.48246894 MHz SWT 560 ms Unit dBm
-3.60
6 dB Dffset Y1 ~-574.97 dBr
-10 e T A Td MHZ
Vo | T -59.62 dBx
- 42.80853106 MHZ

Dl =23« 6 JdBm

-30

-40

-50

=70
-80
-50
-100
-103
Start 2 kH= Z.999]1 MH=/ Stop 30 MH=z
Date: 6. DET.. 2005 G

RESULTS: Meets Requirements
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ANTENNA CONDUCTED SPURIOUS EMISSIONS

TIMCO

ENGINEERING,Inc.

Test Data: Low End of Band 30 MHz - 2.4 GHz Plot
Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
Ref Lvl =d6.39 JdBm B 300 kH=z
-3.6 dBm 1..203 12625 &Hz SWT 6ol ms Unit dBm
-3.860
o db Cffset v I —44.39 4B
-10 T oUSTIEZE BHZ
¥Y2|[T1] —49.69 dBr
~20 2.07703407 GH=z
D1 -23.6 dBm
-30
-40
1
Y 2
=50 gmM$§g&m%%}%&§w&

_6[]&%%&%% s

=70

-50

-50

-100
kL

Start 30 MHz

Date:

B CIE T 20815

14:=54:%8

RESULTS: Meets Requirements
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ANTENNA CONDUCTED SPURIOUS EMISSIONS
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Test Data: Low End of Band 2.4835 GHz - 25 GHz Plot
Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
Ref Lvl -45.24 dBm VEBW 300 kHz
-3.6 dBm 6.13848297 GHz SWT 5.8 = Unit dBm
-3.60
6 dB Dffset el iy -44.24 dBr
-10 R G = =/ A= AT = A
¥Y2|[T1] —45.58 dBrm
- 6.95070140 GH=z
L D1 -23.6 dBm
-30
AR,
—-50
-70
-80
-50
-100
-103
Start 2.4835 GHz 2.25165 GHz/ Stop 25 GH=z

Date: 6.CCT.2015 1 257045
RESULTS: Meets Requirements
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ANTENNA CONDUCTED SPURIOUS EMISSIONS
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Test Data: Middle of Band 9 KHz - 30 MHz Plot
Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
Ref Lvl -58.87 dBm VBW 300 kHz
-3.6 dBm 7.60267335 MHz SWT 560 ms Unit dBm
-3.60
o db Cffset ¥ [T1] o g A
-10 e 0ZE TS MEZ
¥Y2|[T1] -58.68 dBrm
45.61253908 MH=z

-20

Dl 23«6 JBm

=30

-40

-50

=70

-50

-50

-100
-103

Start 9 kHz 2.9991 MH=z/ Stop 30 MH=z
Date: 6.CCT.2015 Vi w3 S

RESULTS: Meets Requirements
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ANTENNA CONDUCTED SPURIOUS EMISSIONS

TIMCO

ENGINEERING,Inc.

Test Data: Middle of Band 30 MHz - 2.4 GHz Plot
Marker 1 RBW 100 kH=z RF Att 30 dB
Ref Lvl =H0n, T3 B B 300 kH=z
-3.6 dBm 1.06064128 GHz SWT 6ol ms Unit dBm
-3.60
o db Cffset v I -5d.73 4dBm
-10 T OUeUedT GHZ
¥Y2|[T1] —49.56 dBr
~20 221474254 Hz
D1 -23.6 dBm
-30
-40
-50

_60%&ﬁ%w%§

=70

-50

-50

-100
kL

Start 30 MHz

Date:

6.0CT.2015
RESULTS: Meets Requirements
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ANTENNA CONDUCTED SPURIOUS EMISSIONS

Test Data: Middle of Band 2.4835 GHz - 25 GHz Plot
Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
Ref Lvl -44.4¢ dBm B 300 kH=z
-3.6 dBm 6.67996152 GH=z SWT 5.8 = Unit dBm
-3.860
o db Cffset v I —44.46 4B
-10 CLETSOE I GHZ
¥Y2|[T1] —45.28 dBrm

6.55070140 GH=z

-20

Dl 23«6 JBm

-30

-&60

=70

-50

-50

-100
kL

Start 2.4835 GH=z 2.25165 GHz/

Date: 6.CCT.2015 1 s B2
RESULTS: Meets Requirements
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ANTENNA CONDUCTED SPURIOUS EMISSIONS

Test Data: High End of Band 9 KHz - 30 MHz Plot
Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
Ref Lvl =H8.09 JdBm B 300 kH=z
-3.6 dBm 8.0025931% MHz SWT 560 ms Unit dBm
-3.860
o db Cffset v I -54.09 4B
-10 CUUZEYS Ty MHZ
¥Y2|[T1] -60.15 dBrm

7.8363206d MH=z

[

-20

Dl 23«6 JBm

=30

-40

-50

=70

-50

-50

-100
-103

Start 9 kHz 2.9991 MH=z/ Stop 30 MH=z
Date: 6.CCT.2015 VG =00 2d

RESULTS: Meets Requirements
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ANTENNA CONDUCTED SPURIOUS EMISSIONS

Test Data: High End of Band 30 MHz - 2.4 GHz Plot
Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
Ref Lvl =d 8. 74 JdBm B 300 kH=z
-3.6 dBm 1..2d 112254 &Hz SWT 6ol ms Unit dBm
-3.860
o db Cffset v I —449.74 4dBm
-10 T T 4 GHZ
¥Y2|[T1] -51.32 dBrm

~20 1. 7113532265 GHz

Dl 23«6 JBm

-30

-40

-50

=70

-50

-50

-100
-103

Start 30 MH=z 237 MH=z/ Stop 2.4 GHz
Date: 6.CCT.2015 14:59:14

RESULTS: Meets Requirements
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ANTENNA CONDUCTED SPURIOUS EMISSIONS

Test Data: High End of Band 2.4835 GHz - 25 GHz Plot
Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
Ref Lvl -45.24 dBm VBW 300 kHz
-3.6 dBm 6.13848297 GHz SWT 5.8 s Unit dBm
-3.60
6 dB Dffset el iy -44.24 dBr
-10 6L ISEdRZYT GHZ
¥Y2|[T1] —44.54 dBrm
- 6.95070140 GHz
L D1 -23.6 dBm

-30

-&60

=70

-50

-50

-100

-103

Start 2

.4835 GH:z 2.25165 GHz/

Date: 6.CCT.2015 1238035
RESULTS: Meets Requirements
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TIMCO
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RADIATED SPURIOUS EMISSIONS
Rules Part No.:  FCC part 15.247 (d) & 15.209, IC RSS 247 § 5.5 & RSS GEN § 8.9

Requirements: In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least
20 dB below

In addition, Emissions found in restricted bands the levels must comply with
the general limits found in FCC part 15.209

Frequency | Limits
FCC Part 15.209, IC RSS-GEN 8.9
9 to 490 kHz 2400/F (kHz) pv/m @ 300 meters
490 to 1705 kHz 24000/F (kHz) pv/m @ 30 meters
1705 kHz to 30 MHz 29.54 dBuV/m @ 30 meters
30 — 88 40.0 dBuV/m @ 3 meters
80 — 216 43.5 dBuV/m @ 3 meters
216 — 960 46.0 dBuV/m @ 3 meters
Above 960 54.0 dBuV/m @ 3 meters
Test Method: ANSI C63.4 8 Annex D Validation of radiated emissions standard test sites

ANSI C63.10 § 6.3 Common requirements radiated emissions
ANSI C63.10 § 6.4 Emissions below 30 MHz

ANSI C63.10 8 6.5 Emissions between 30 & 1000 MHz

ANSI C63.10 8§ 6.6 Emissions above 1 GHz

Field Strength Calculation:

The field strength at 3m was established by adding the meter reading of the spectrum analyzer
(which is set to read in units of dBuV) to the antenna correction factor supplied by the antenna
manufacturer plus the coax loss. The antenna correction factors are stated in terms of dB. The gain
of the preselector was accounted for in the spectrum analyzer meter reading.

Example:
Freg (MHz) Meter Reading + ACF + CL=FS
33 20 dBpv + 10.36 dB + 0.5 = 30.86 dBpvV/m @ 3m
Notes: Only emissions within 20dB of the limit are reported from 9 KHz to 25 GHz
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RADIATED SPURIOUS EMISSIONS

Setup:
Emissions below 30 MHz

Magnetic Field
Loop Antenna

Ant. feed |
Euv point !
B f e —1
|- 3Im P —
0. 8m N
v ]

=

Spectrum Analyzer / Receiver

Emissions 30 — 1000 MHz

RX Antenna

Ant. Teed :
EUT point

=——18

Spectrum Analyzer | Receiver

Emissions above 1 GHz

R Arderans

—q
U

la— i

Specirum Analyrer | Recoiver
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RADIATED SPURIOUS EMISSIONS

TIMCO

ENGINEERING,Inc.

Test Data: Field Strength table
Tuned Emission Meter Ant. Coax Correction Field Margin
Frequency Frequency Det Reading Pol Loss Factor Strength dB
MHz MHz dBuV dB dB/m dBuV/m

2,402.00 2,354.75 PK 16.1 H 3.15 32.05 51.33 2.67
2,402.00 2,383.82 PK 16.5 H 3.17 32.11 51.74 2.26
2,402.00 4,804.00 AV 1.7 \"4 4.9 34.13 40.68 13.32
2,402.00 4,804.00 AV 4.9 H 4.9 34.13 43.91 10.09
2,402.00 4,804.00 PK 13.8 \"4 4.9 34.13 52.81 21.19
2,402.00 4,804.00 PK 16.2 H 4.9 34.13 55.19 18.81
2,402.00 7,206.00 AV -1.8 \"4 5.72 36.07 40 14
2,402.00 7,206.00 AV -0.3 H 5.72 36.07 41.52 12.48
2,402.00 7,206.00 PK 11.6 \"4 5.72 36.07 53.37 20.63
2,402.00 7,206.00 PK 12.6 H 5.72 36.07 54.38 19.62
2,402.00 9,608.00 AV 6.5 \"4 6.78 36.64 49.89 4.11
2,402.00 9,608.00 AV 8.9 H 6.78 36.64 52.36 1.64
2,402.00 9,608.00 PK 17.6 \"4 6.78 36.64 61.06 12.94
2,402.00 9,608.00 PK 19.9 H 6.78 36.64 63.34 10.66
2,442.00 2,350.28 PK 14 H 3.15 32.04 49.17 4.83
2,442.00 2,392.46 PK 14.4 H 3.17 32.13 49.7 4.3
2,442.00 4,884.00 AV 2.9 \"4 4.94 34.14 41.93 12.07
2,442.00 4,884.00 AV 5.3 H 4.94 34.14 44.36 9.64
2,442.00 4,884.00 PK 14.3 \'4 4.94 34.14 53.41 20.59
2,442.00 4,884.00 PK 15.3 H 4.94 34.14 54.35 19.65
2,442.00 7,326.00 AV 1.4 H 5.8 36.01 43.2 10.8
2,442.00 7,326.00 AV 2.7 \"4 5.8 36.01 44.52 9.48
2,442.00 7,326.00 PK 13.9 H 5.8 36.01 55.73 18.27
2,442.00 7,326.00 PK 14.1 \"4 5.8 36.01 55.94 18.06
2,442.00 9,768.00 AV 4.4 \"4 6.83 36.82 48.08 5.92
2,442.00 9,768.00 AV 8.6 H 6.83 36.82 52.28 1.72
2,442.00 9,768.00 PK 16.4 \"4 6.83 36.82 60.08 13.92
2,442.00 9,768.00 PK 19.8 H 6.83 36.82 63.48 10.52
2,480.00 2,344.35 PK 14.8 H 3.14 32.03 50.01 3.99
2,480.00 2,384.87 PK 13.7 H 3.17 32.11 49.02 4.98
2,480.00 2,480.00 AV 52.4 H 3.24 32.3 87.89 39.49
2,480.00 2,480.00 PK 56.2 H 3.24 32.3 91.69 35.69
2,480.00 2,498.91 AV 1.1 H 3.25 32.34 36.71 17.29
2,480.00 2,498.91 PK 18.9 H 3.25 32.34 54.52 19.48
2,480.00 4,960.00 AV 4.3 \"4 4.98 34.16 43.45 10.55
2,480.00 4,960.00 AV 9.8 H 4.98 34.16 48.93 5.07
2,480.00 4,960.00 PK 15.3 \"4 4.98 34.16 54.48 19.52
2,480.00 4,960.00 PK 17.9 H 4.98 34.16 57.02 16.98
2,480.00 7,440.00 AV 1.2 \"4 5.86 35.96 43.04 10.96
2,480.00 7,440.00 AV 3 H 5.86 35.96 44.77 9.23
2,480.00 7,440.00 PK 15.1 \"4 5.86 35.96 56.91 17.09
2,480.00 7,440.00 PK 15.7 H 5.86 35.96 57.53 16.47
2,480.00 9,920.00 AV 2.4 \"4 6.88 37 46.3 7.7
2,480.00 9,920.00 AV 6.1 H 6.88 37 49.93 4.07
2,480.00 9,920.00 PK 15.6 \"4 6.88 37 59.46 14.54
2,480.00 9,920.00 PK 18.2 H 6.88 37 62.12 11.88
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AC POWER LINE CONDUCTED EMISSIONS

Rules Part No.:

Requirements:

Test Method:

Setup:

FCC 15.207(a)

Frequency Quasi Peak Limits Average Limits
(MHz2) (dBpv) (dBpv)
0.15-0.5 66 — 56 * 56 — 46 *
0.5-5.0 56 46

5.0 — 30 60 50

* Decrease with logarithm of frequency

ANSI C63.10 § 6.2 Test Method for AC power-line conducted emissions

_______

ad
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AC POWER LINE CONDUCTED EMISSIONS

Test Data: Powerline 1 Peak Plot

TIMCO

ENGINEERING,Inc.

The following plots represent the emissions read for power line
Conducted. Both lines were observed.

Marker 1 [T1] Det MA Trd
Att 10 dB 28061 EBpi: ResBW 9 kH=z
INPUT 2 178.00000000 kH=z Meas T 1 ms Unit dBnv
an — —
1 MHz Y| (r1pt? MEZ 53 61 dBui
178.00000000 kHz
ks P TTI] Z8.50 a5y
M| 446.00000000 kHz
- QPE@\\\ @3] [T1] 28,61 dBypy
~ 1.27000000 MHz
Va4l [T 24.41 dBu
AVQ X L
50 g,
S~ 5. 056800000 MHz
40
!
e
WM ’W‘w\\

=10

-20

150 kH=z

Date: C.OCT.2015% 11:34:48
RESULTS: Meets Requirements
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POWER LINE CONDUCTED INTERFERENCE

Test Data: Power Line 2 Peak Plot
Marker 1 [T1] Det MA Trd
25 .20 dBpv: ResBW 9 kH=z
INPUT 2 188.00000000 kH=z Measzs T 1l ms Unit dBuv
an
1$8.00000000 kHz
ke 2 L] 26.2F d5ud
M| a0h2.00000000 kHz
<ol SPERR~| 23 [T1] 24.80 dBpy
‘\\
~ 1.47000000 MH=z
P | T 25.20 dBpY
- ~ 5.0G800000 Mz
40
30
g
fo 3 4
20,!?»?1 a | | P~
: w N U ™ e
10 1 g § ¥
0
-10
—-20
150 kHz 30 MHz
Date: G.OCT.20158 1l #2557

RESULTS: Meets Requirements
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EMC EQUIPMENT LIST

TIMCO

ENGINEERING,Ine¢.

Device Manufacturer Model Serial Number | Cal/Char Date Due Date
Antenna: Eaton 94455-1 1057 06/14/13 12/14/15
Biconnical Chamber
Chamber

Antenna: Log- Eaton 96005 1243 05/31/13 11/30/15

Periodic
Chamber
Antenna: EMC Test EMCO 6512 9706-1211 07/09/15 07/09/17

Passive Loop Systems
LISN Electro-Metrics ANS-25/2 2604 07/15/15 07/15/17
3-Meter Semi- Panashield N/A N/A 12/31/13 12/31/15
Anechoic
Chamber
Antenna: ETS-Lindgren 3117 00035923 06/13/14 06/13/16
Double-Ridged Chamber
Horn/ETS Horn
1
EMI Test Rohde & ESIB 40 100274 08/12/14 08/12/16
ReceiverR & S Schwarz
ESIB 40
Screen Room
Software: Timco N/A Version 4.0 NA NA
Field Strength
Program
EMI Test Rohde & ESU 40 100320 03/11/14 03/11/16
ReceiverR & S Schwarz
ESU 40
Chamber
*EMI RECEIVER SOFTWARE VERSION
The receiver firmware used was version 4.43 Service Pack 3
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