i LSR

Design. Create. Certify. Connect.

W66 N220 Commerce Court e Cedarburg, Wl 53012 USA e Phone: 262.375.4400 e Fax: 262.375.4248 e www.Isr.com

ENGINEERING TEST REPORT # TR 314413 A
LSR Job #: C-2114

Compliance Testing of
TiWi-C-W

Test Date(s)

Prepared For:

LSR

Attn: Josh Bablitch
W66N220 Commerce Ct
Cedarburg, WI 53012

December 2, 4 2014, January 6, 20, 21, 30, Feb&atyl16, 17, and March 16-25 2015

Signature: Date: 4-22-15
Aew Op

This Test Report is issued under the Authority ol Adam Alger, EMC Engineer

Test Report Reviewed by:
Michael Hintzke EMC Engineer

Signature: Date: 2/21/15

LG

Report by:
Adam Alger, EMC Engineer

Signature: Date: 2118
Al Oy

This Test Report may not be reproduced, except in full, without written approval of LS Research, LLC.

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1

Page 1 of 125




Table of Contents

I. L8 S = o T U 1
il. TabIE Of CONTENLS ...t e e e e e e e e 2
iii. LS ReSearch, LLC iN REVIEW ........uuuuiiiiiiieeee ettt e e e e e a e e e e e e e e e eeeeeeeenees 3
1.0 SUMMArY Of TESE REPOI ... .iiiiiie e e e ee ettt s s e e e e e e e e e e e e e e eee e e eenneesessesann e e eeeas 4
2.0 TESEFACIHTIES ..eeeeeeeeiiieeee oot e e e e e e e e et e et e et beeenne et et b bbb e e e e e e e e e e eeees 4
GO O 1= o1 [ Y 0] ¢ o =1 1 o] o PSSR PP 5
3.1 Equipment Under Test (EUT) INfOrmMation......cccceeuvvveeeeiiiiiieiiee e 5
G T0Z2 & (o To (W Tox il [ 0] (0] 1 4 F= 11 o] o OO PPPPUTTPURPRRN 5
3.3 Moadifications Incorporated In the EUT for Compli@lBurpoSses ............ceevvvvvvvvnnniiinneeenn 5.
3.4 Deviations & Exclusions from Test SpecifiCationsS..........cccoeveiiiieieeieiiieiieee s 5
3.5  Additional INFOrMALION ........ooiiiiiiiiiiii e e e e e e e e e e e e e e e e e e e trbaesna e as 6
4.0 CONAIIONS Of TS .iiiiiiiiiiiiiitiii e s e s s e e e e e e e e e e e e e eeeeettbbassae s ss e e s e e e eeeeaaaeeeeeeeenees 6
oL O T I = [0 1] o .= SR 6
6.0  CONfOrMANCE SUMMAIY .....cooiiiiiiiiiiiiiiimmmmmmm e e e e e e e e e e e e e e eeeeeeaabbba s seeeaasssaaeeeeeaeeaaeeeeees 7
AppendiX A — TeSE EQUIPIMENT .....ueii e eeeeie ettt e e e e e e e e e e eeeeeanees 8
F Y o Lo g To D = T =TSy A D - R 9
B.1 — RF CONAUCLEA EMISSIONS ...cceiiiiiiiiiiiieaie e e e e e e e e ettt e e e e e e eeaae e e e e e e e e e e e eeeeeeeeeennnnes 9
B.2 — Radiated EMISSIONS ......uuiiiiiiiie et e e e e e e e e b 85
B.3 — AC Mains Conducted EMISSIONS .........ccccceeieiieeiiiiiiiiiiisss e e e e e e e e e e eeeeeeeeeeeeeeeeeeeennnnnn 120
Appendix C - Uncertainty SUMMAIY ........cooiiiiiiuiiiiiaae ettt seeeses s e e e e e e e e eeeees 123
APPENIX D - RETEIENCES ...t e e e e e e e ab b as 124
Prepared For: LSR Name: TiWi-C-W
Report: TR 314413 Model: Tiwi-C-W
LSR: C-2114 Serial: See Section 3.1

Page 2 of 125




LS Research, LLC in Review

As an EMC Testing Laboratory, our Accreditation and Assessments are recognized through the
following:

®a

lACCREDITEDI
TESTING CERT #1255.01

A2LA — American Association for Laboratory Accreditation

Accreditation based on ISO/IEC 17025: 2005 with Electrical (EMC) Scope of Accreditation
A2LA Certificate Number: 1255.01

G

Federal Communications Commission (FCC) — USA

Listing of 3 Meter Semi-Anechoic Chamber based on Title 47 CFR — Part 2.948
FCC Registration Number: 90756

I *I Industrie  Industry
Canada Canada
| L]

Canada

Industry Canada

On file, 3 Meter Semi-Anechoic Chamber based on RSS-212 — Issue 1
File Number: 1C 3088-A

On file, 3 and 10 Meter OATS based on RSS-212 — Issue 1
File Number: 1C 3088

q

U. S. Conformity Assessment Body (CAB) Validation
Validated by the European Commission as a U. S. Competent Body operating under the U.
S./EU, Mutual Recognition Agreement (MRA) operating under the European Union

Electromagnetic Compatibility —Council Directive 2004/108/EC (formerly 89/336/EEC, Article
10.2).

Date of Validation: January 16, 2001

Validated by the European Commission as a U.S. Notified Body operating under the U.S.
/EU, Mutual Recognition Agreement (MRA) operating under the European Union

Telecommunication Equipment — Council Directive 99/5/EC, Annex V.
Date of Validation: November 20, 2002
Notified Body Identification Number: 1243
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1.0

In December 2014 to March 2015 the EUT, TiWi-C-W paovided by LSR was tested and MEETS

the following requirements:

Summary of Test Report

. Compliance
FCC and IC Paragraph Test Requirements (Yes/No)
FCC:15.247 (a)(2) . . .
IC: RSS 210 A8.2 (a) 6 dB Bandwidth of a Digital Modulation System Yes
FCC : 15.247(b) & 1.131( .
IC * RSS 210 A8.4 Maximum Output Power Yes
FCC:15.247 (d) . N .
IC: RSS 210 A8.2 (b) Power Spectral Density of a Digital Modulation Syat Yes
FCC :15.247(d) RF Conducted Spurious Emissions at the Transmitter Yes
IC : RSS 210 A8.5 Antenna Terminal
FCC : 15.247(c), 15.209 &
15.205 Transmitter Radiated Emissions Yes
IC : RSS 210 A8.2(b),
section 2.2, 2.6 and 2.7
FCC:15.109 : - . . .
IC ' RSS GEN Receive Mode (Digital Device) Radiated Emissions sYe
FCC :2.1055 (d) Frequency Stability Yes
FCC :15.207 . . i
IC ' RSS GEN sect. 7.2.9 Power Line Conducted Emissions Measurements Yes

2.0 Test Facilities

All testing was performed at:

LS Research, LLC
W66 N220 Commerce Court
Cedarburg, Wisconsin, 53012 USA

LS Research, LLC is accredited by A2LA (Americarsdaation for Laboratory Accreditation) to
the requirements of ISO/IEC 17025, 2005 “Generaurements for the Competence of Calibration

and Te

sting Laboratories”.

LS Research, LLC’s scope of accreditation inclualésest methods listed herein, unless otherwise

noted.
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3.0 Client Information

Manufacturer Name: LSR
Address: W66N220 Commerce Ct Cedarburg, WI 53012
Contact Person: Josh Bablitch

3.1 Equipment Under Test (EUT) Information
The following information has been supplied by the applicant.

Product Name: TiWi-C-W
Model Number: TiWi-C-W
4-layer

Chip Antenna (20E1F0018); U.FL (20E2D0037)
Serial Number:

2-layer

Chip Antenna (20E2D0073); U.FL (20E280006)
FCCID TFB-1001
IC Number 5969A-1001

3.2 Product Information

The TiWi-C-W Module is a radio module that implerteean 802.11 b/g/n WLAN (Wireless
Local Area Network) transceiver in the 2.4 GHz band multiple antenna options.

Chip Antenna:
Johanson Part # 2450AT18A100 (Peak Gain 0.5 dBi)

U.FL Antenna port utilizes the following antennaiops:
LSR 2.4 GHz Dipole Antenna (Gain +2 dBi)
LSR 2.4 GHz FlexPIFA 2 dBi Antenna w/U.FL Cable

3.3 Modifications Incorporated In the EUT for Compliance Purposes

None noted at time of test

3.4 Deviations & Exclusions from Test Specification

None noted at time of test
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3.5 Additional Information

1. Programmed for continuous transmit or receivéow (2412 MHz), middle (2437 MHz), and high
channel (2462 MHz) using programming board (DLP-TR®& V2.3) and USB cable connected to
laptop with Tiwi-C-W RF Eval Tool Version 1.2.0.0

Continuous transmit modulated mode at all WLAN n®fdata rates is available via test tool as well
as selecting antenna 1 or antenna 2.

2. Worst case modes determined and reported; 1 NB(&.11b), 6 Mbps (802.11g), and MCSO
(802.11n).

3. FCC KDB 558074 Section 12 conducted and radiatgd impedance matching utilized for
emissions in restricted bands for U.FL Antenna pption.

4.0 Conditions of Test

Environmental:
Temperature: 20-25° C
Relative Humidity:  30-60%
Atmospheric Pressure: 86-106 kPa

Mains Voltage: 120VAC 60Hz
DC Supply to EUT: 3.3 VDC (nominal) 3.13-3.46 VDange

5.0 Test Equipment

All test equipment is calibrated by a calibratiabdratory accredited by A2LA to the
requirements of ISO 17025. For a complete listest equipment and calibration dates, see
Appendix A. Unless otherwise noted, resolutiondvaidth of measuring instrument used
during testing for given frequency range, see below

Frequency Range Resolution Bandwidth
9 kHz — 150 kHz 200 Hz
150 kHz — 30 MHz 9 kHz
30 MHz — 1000 MHz 120 kHz
Above 1000 MHz 1 MHz
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6.0

Conformance Summary

The EUT was found to MEET the requirements as dasgwithin the specification of FCC
Title 47, CFR Part 15.247, 15.109, Industry CarR8&-210, Issue 8 (2010), Annex 8, RSS-
GEN Issue 4 (2014).

If some emissions are seen to be within 3 dB af tlespective limits

As these levels are within the tolerances of tisé éguipment and site employed, there is a
possibility that this unit, or a similar unit seled out of production may not meet the
required limit specification if tested by anothgeacy.

LS Research, LLC certifies that the data containedtin was taken under conditions that
meet or exceed the requirements of the test spatidns. The results in this Test Report
apply only to the item(s) tested on the above-$gecdates. Any modifications made to the
EUT subsequent to the indicated test date(s) wilhlidate the data herein, and void this
certification.
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Appendix A — Test Equipment

Wireless Product Development

V‘ LS RESEARCH LLC
f

Equipment Calibration

Date: 12-Dec-2014

Type Test: Emigsions

Job#: C-2114

Prepared By:_Adam Alger Custormer: LSR Quote #: 314412
Mo.[Aszet # |DescLiption Manufacturer |M0de| # Serial # Cal Date |Ca| Due Diate | Equipment Status
1 EESB0025 MI032A MEE 26 8GHz Receiver Agilent R332 MYEIZI0142 aiazo S9zms BAuctive Calibration
2 EE9B0087 44GHz EXA Spectrurn Analyzer Agilent NA00A RAYE2400296 1210 121n20s Active Calibration
3 EES6003 8GHz MHE Spectrum Analyzer Agilent RI303EA NIYEIZ10135 1zms 13206 Active Calibration
4 EESB00T2 Spectrum Analyzer Agilent E444E5, US453005E64 1011942014 10192015 BAuctive Calibration
6 AAIE0GE Double Ridge Horn Antenna ETS Lindgren v 109300 ErZ0f204 Bl20fz015 Active Calibration
& EE36MM53 0.8- 21GHz LMA Mini-Circuits EVA-ZIZE-S 40411007 Bl20f2014 BiZ0fZ0NE BAuctive Calibration
T AASE0IG3 2 4GHz High Fazz Filter Kt HFF-L-14136 T2T2-04 HT2014 HH2015 Active Calibration
£ AAIE0007 Double Ridge Horn Antenna EMCO 36 34138 Trzaizong Tizaz0g Active Calibration
3 ASIE0005 Biconical Antenna EMCO SHME FE01-2280 B0 BTG Agtive Calibration
10 AL SEN004 Log Periadic Antenna EMICO AIME 9512-4276 alzzizoe alzzaizog BAuctive Calibration
11 EE3E0M4E Std. Gain Horn Ant. wipreamp Adw. Micro d EMC WLABZZ-4{ 21E0-03 123001 alzofzod alzofzog BAuctive Calibration
12 EE 980024 LISM - 154 COM-POWER  LI-2158 131320 Giz2iz014 SIZizG BAuctive Calibration
Project Engineer: Guality Assurance: fu
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Appendix B — Test Data
B.1 — RF Conducted Emissions

Test Location | LS Research, LLC

Eﬂggzlrﬁlement FCC KDB 558074 D01 DTS Meas Guidance v03r02
Procedure ANSI C63.10-2009 Section 6.7
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B.1.1 — RF Conducted — Fundamental Bandwidth

Manufacturer | LSR
Date 2-16, 2-17, 3-16, 3-19, 3-20 2015
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part FCC Part 15.247 / RSS-210 A8
Specific FCC KDB 558074 Section 8.0 DTS bandwidth
Measurement | ANSI C63.10-2009 Section 6.9
Procedure RSS-GEN Section 6.6
Additional
Description of | Peak detector used
Measurement
Additional 1. Continuous transmit modulated used for this test
Notes 2. 4-layer DTS BW. 4-layer and 2-layer 99% BW/OBk¢€d for power measurements)
TABLE
4-layer board — Antenna 1
Mode Mode Frequency 6 d:‘A?TS 99 % BW ?333
(802.11) | (Mbps) (MHz) (MH2) (MHz) (MH2)
2412 8.072 10.696 12.856
b 1 2437 7.603 10.884 13.109
2462 8.085 10.740 12.861
2412 16.360 17.076 20.284
g 6 2437 16.366 17.079 20.473
2462 16.383 17.144 20.446
2412 17.618 18.112 20.935
n MCS O 2437 17.625 18.025 20.693
2462 17.619 18.118 20.638
4-layer board — Antenna 2
Mode Mode Frequency 6 d:‘A?TS 99 % BW ?333
(802.11) | (Mbps) (MHz) (MH2) (MHz) (MH2)
2412 8.047 10.719 12.865
b 1 2437 8.050 10.948 13.142
2462 8.081 10.766 12.902
2412 16.411 17.199 20.526
g 6 2437 16.391 17.171 20.541
2462 16.381 17.183 20.533
2412 17.624 18.193 20.984
n MCS 0 2437 17.615 18.157 20.927
2462 17.625 18.133 21.014
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PLOTS (4-layer board — Antenna 1)
802.11b

i Agilent 23:57:49 Feb 16, 2015 R T | PeakSearch

Ch Freq 2.412 GHz Next Peak
Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Occ BW % Pwr Mkr 5 CF
10.4825 MHz xdB - -

Transmit Freq Error 1I"Iofrg

% dB Bandwidth !

Copyright 2000-2010 Agilent Technologies

. Agilent 01:58:47 Feb 17, 2015 R T | Peak Search

Ch Freq 2.412 GHz Trig Free Next Peak

Occupied Bandwidth I
Marker 2.412480000 GHz Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

i Hz
Occupied Bandwidth Occ BH % Pur Mkr 5 CF

10.6960 MHz % dB

Transmit Freq Error 1I‘Iofrg
% dB Bandwidth .

Copyright 2000-2016 Agilent Technologies

Low Channel - 6 dB DTS BW

Low Channel - OBW /99 %

Agilent 00:05:41 Feb 17, 2015 R T | Peak Search

Ch Freq 2.437 GHz Next Peak
Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Oce BH Z Pur kg CH
10.6313 MHz x dB :
Transmit Freq Error 1"?{2

% dB Bandwidth

Copyright 2000-2010 Agilent Technologies

Agilent 01:5%:58 Feb 17, 2015 R T | Peak Search

Ch Freq 2.437 GHz Next Peak
Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

4

Occupied Bandwidth Occ BH % Pwr Mkr 3 CF
10.8835 MHz x dB -20.00 ¢

kHz More
Lof2

Transmit Freq Error 115
® dB Bandwidth

Copyright 2000-2010 Agilent Technologies

Mid Channel - 6 dB DTS BW

Mid Channel - OBW / 99 %

Agilent 00:06:47 Feb 17, 2015 R T | Peak Search

Ch Freq 2.462 GHz Next Peak
Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Dccupied Bandwidth Occ BH Z Pur 06 Mkr 3 CF
18.516@ MHz x dB '
Transmit Freq Error  41.671 k 1"?{2

% dB Bandwidth

Copyright 2000-2010 Agilent Technologies

Agilent 02:01:186 Feb 17, 2015 R T | Peak Search

Ch Freq 2.462 GHz Next Peak
Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

R . 3
Occupied Bandwidth Occ BH % Pwr Mkr 3 CF
10.7402 MHz x dB

Transmit Freq Error
® dB Bandwidth 2

Copyright 2000-2010 Agilent Technologies

More
1of2

High Channel - 6 dB DTS BW

High Channel - OBW /%9
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802.11g

# Agilent 23:59:15 Feb 16, 2815 R T | PeakSearch
Ch Freq 2.412 GHz Next Peak

Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

BH

Occupied Bandwidth Occ BH i Pur ke 3 CF
16.54 * a8

) More

Transmit Freq Error 1of 2

» dB Bandwidth

Copyright 2000-2010 Agilent Technologies

3 Agllent 92:94:93 Feb 17, 2015 R T | Peak Search
Ch Freq 2.412 GHz Trig Free Next Peak
Occupied Bandwidth
Next Pk Right
PG -18 dB 3
é‘ Next Pk Left
e et e i,
Min Search

Pk-Pk Search

Occupied Bandwidth Occ BH % Pur Mkr 5 CF
17.8763 MHz x dB
Transmit Freq Error - leH 1Mgfr§

* dB Bandwidth

Copyright 2000-2016 Agilent Technologies

Low Channel - 6 dB DTS BW

Low Channel - OBW /99 %

W Agilent 08:09:33 Feb 17, 2015 R T | PeakSearch
Ch Freq 2.437 GHz Trig Free Next Peak

Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Occ BH % Pwr Mkr 3 CF
16.5392 MHz x dB
Transmit Freq Error 1”3{2

% dB Bandwidth

Copyright 2000-2016 Agilent Technologies

% Agilent 02:03:12 Feb 17, 2015 R T | PeakSearch
Ch Freq 2.437 GHz Next Peak

Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Occ BH % Pur Mkr 5 CF
17.87688 MHz x dB
Transmit Freq Error - leH 1Mgfr§

* dB Bandwidth

Copyright 2000-2016 Agilent Technologies

Mid Channel - 6 dB DTS BW

Mid Channel - OBW / 99 %

3 Agllent 90:97:56 Feb 17, 2015 R T | Peak Search
Ch Freq 2462 GHz Next Peak

Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Occ BH % Pwr Mkr 3 CF
16.5367 MHz x dB
Transmit Freq Error 1”3{2

% dB Bandwidth

Copyright 2000-2016 Agilent Technologies

3 Agllent 92:02:27 Feb 17, 2015 R T | Peak Search
Ch Freq 2462 GHz Next Peak

Occupied Bandwidth
Marker 2.460 Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Oce BH Z Pur Mkr 5 CF
17.1439 MHz % dB
Transmit Freq Error 1”3{2

* dB Bandwidth

Copyright 2000-2016 Agilent Technologies

High Channel - 6 dB DTS BW

High Channel - OBW /%9
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802.11n

3 Agllent 90:90:18 Feb 17, 2015 R T | Peak Search
Ch Freq 2412 GHz Next Peak

Occupied Bandwidth
413260000 Next Pk Right

Ext PG
T Next Pk Left
}h..r,'.»\.«"\.-...J‘-«.Jn..w'v.\..,u,,,?

Min Search

Pk-Pk Search

Occupied Bandwidth Occ BW % Pwr Mkr 5 CF
17.7294 MHz x dB

Transmit Freq Error 1I‘Iofrg

% dB Bandwidth .

Copyright 2000-2016 Agilent Technologies

3 Agllent 92:94:37 Feb 17, 2015 R T | Peak Search
Ch Freq 2.412 GHz Trig Free Next Peak

Occupied Bandwidth
Next Pk Right

PG -18 dB .
" Next Pk Left
(it Ayt

Min Search

Pk-Pk Search

Occupied Bandwidth Oce BH Z Pur Mkr 5 CF
18.1124 MHz % dB
Transmit Freq Error 1”3{2

* dB Bandwidth

Copyright 2000-2016 Agilent Technologies

Low Channel - 6 dB DTS BW

Low Channel - OBW /99 %

% Agilent 08:03:27 Feb 17, 2015 R T | PeakSearch
Ch Freq 2.437 GHz Next Peak
Occupied Bandwidth
Next Pk Right
: Next Pk Left
—,I‘I,..y».ﬂ‘m.ﬂ.».wh—
Min Search

Pk-Pk Search

Occupied Bandwidth Occ BW % Pwr Mkr 5 CF
17.7243 MHz x dB

Transmit Freq Error 1I‘Iofrg

% dB Bandwidth .

Copyright 2000-2016 Agilent Technologies

% Agilent 62:05:11 Feb 17, 2015 R T | PeakSearch
Ch Freq 2.437 GHz Next Peak
Occupied Bandwidth
Marker 2. Next Pk Right
PG -18 dB .
" Next Pk Left
D e S J‘-’f‘"“‘-*-——r'-——ln?
-
" Min Search

Pk-Pk Search

Occupied Bandwidth Oce BH Z Pur Mkr 5 CF
18.6253 MHz % dB
Transmit Freq Error 1”3{2

* dB Bandwidth

Copyright 2000-2016 Agilent Technologies

Mid Channel - 6 dB DTS BW

Mid Channel - OBW / 99 %

3 Agllent 90:98:53 Feb 17, 2015 R T | Peak Search
Ch Freq 2462 GHz Next Peak

Occupied Bandwidth
463260000 Next Pk Right

Ext PG
- Next Pk Left
...n,..\r..,..-.-...-h..,l‘l,,..?».«\.,..«.....ﬂ....d-.,y\...@l =

Min Search

Pk-Pk Search

Occupied Bandwidth Occ BW % Pwr Mkr 5 CF
17.7396 MHz x dB

Transmit Freq Error 1I‘Iofrg

% dB Bandwidth .

Copyright 2000-2016 Agilent Technologies

3 Agllent 92:95:57 Feb 17, 2015 R T | Peak Search
Ch Freq 2462 GHz Next Peak

Occupied Bandwidth
Next Pk Right

PG -18 dB
T Next Pk Left
.,‘.vn-..»..-k.w._.,-v—.-—t-.w,wfao——,»—wmwr-wv-w-o“"

. Min Search

Pk-Pk Search

Occupied Bandwidth Oce BH Z Pur Mkr 5 CF
18.1182 MHz % dB
Transmit Freq Error 1”3{2

* dB Bandwidth

Copyright 2000-2016 Agilent Technologies

High Channel - 6 dB DTS BW

High Channel - OBW /%9
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PLOTS (4-layer board — Antenna 2)
802.11b

= Agilent 21:32:19 Mar 19, 2615 R T | Peak Search

Ch Freq 2412 GHz Next Peak
Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Occ BH % Pur Hkr 3 CF
10.3187 MHz x dB :

Transmit Freq Error 16 1|‘|0fr§
% dB Bandwidth 3 .

Copyright 2000-2016 Agilent Technologies

i Agilent 23:36:12 Mar 16, 2015 R T | Peak Search

Ch Freq 2.412 GHz Trig Free Next Peak

Occupied Bandwidth I
Marker 2.412480000 GHz Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

4 iz
Occupied Bandwidth Oce BH Z Pur Mkr 5 CF
10.7188 MHz x dB

Transmit Freq Error 1I‘Iofrg
% dB Bandwidth .

Copyright 2000-2016 Agilent Technologies

Low Channel - 6 dB DTS BW

Low Channel - OBW /99 %

Agilent 21:41:06 Mar 19, 2015 R T | Peak Search

Ch Freq 2.437 GHz Trig Free Next Peak

Occupied Bandwidth I
Marker 2.436490000 GHz Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Oce BH Z Pur kg CH
10.6488 MHz x dB :
Transmit Freq Error 1"?{2

% dB Bandwidth
Copyright 2000-2010 Agilent Technologies

Agilent 23:37:48 Mar 16, 2015 R T | Peak Search

Ch Freq 2.437 GHz Next Peak
Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

4R ,
Occupied Bandwidth Occ BH % Pwr Mkr 3 CF
10.9480 MHz x dB -20.00 ¢

Transmit Freq Error
® dB Bandwidth

Copyright 2000-2010 Agilent Technologies

More
1of2

Mid Channel - 6 dB DTS BW

Mid Channel - OBW / 99 %

Agilent 21:45:27 Mar 19, 2015 R T | Peak Search

Ch Freq 2.462 GHz Next Peak
Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Oce BH Z Pur e kg CH
10.4759 MHz x dB :
Transmit Freq Error 1"?{2

% dB Bandwidth

Copyright 2000-2010 Agilent Technologies

Agilent 23:3%:13 Mar 16, 2015 R T | Peak Search

Ch Freq 2.462 GHz Next Peak
Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

4

Occupied Bandwidth Occ BH % Pwr Mkr 3 CF
10.7659 MHz x dB

Transmit Freq Error More

1aof2

® dB Bandwidth

Copyright 2000-2010 Agilent Technologies

High Channel - 6 dB DTS BW

High Channel - OBW /%9
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Serial: See Section 3.1
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Table
2-layer board — Antenna 1

2-layer board — Antenna 2
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Serial: See Section 3.1
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PLOTS (2-layer board — Antenna 1)
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Serial: See Section 3.1

Page 18 of 125




802.11g

3 Agllent 22:36:49 Mar 28, 2015 R T | Peak Search
Ch Freq 2.412 GHz Next Peak

Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Occ BH % Pur Mkr 5 CF
16.5521 MHz x dB
Transmit Freq Error - kHz 1Mgfr§

* dB Bandwidth

Copyright 2000-2016 Agilent Technologies

3 Agllent 93:22:37 Feb 17, 2015 R T | Peak Search
Ch Freq 2412 GHz Next Peak

Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Occ BH % Pur Mkr 5 CF
17.8433 MHz x dB

Transmit Freq Error - 1I‘Iofrg

* dB Bandwidth 4 0

Copyright 2000-2016 Agilent Technologies

Low Channel - 6 dB DTS BW

Low Channel - OBW /99 %

s Agilent 22:39:34 Mar 28, 2015 R T | PeakSearch
Ch Freq 2.437 GHz Next Peak

Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

o,
"eem by

Pk-Pk Search

Occupied Bandwidth Occ BH % Pur Mkr 5 CF
16.5503 MHz x dB
Transmit Freq Error - kHz 1Mgfr§

* dB Bandwidth

Copyright 2000-2016 Agilent Technologies

% Agilent 03:29:42 Feb 17, 2015 R T | PeakSearch
Ch Freq 2.437 GHz Next Peak

Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Occ BH % Pur Mkr 5 CF
17.1473 MHz x dB

Transmit Freq Error - 1I‘Iofrg

* dB Bandwidth 4 0

Copyright 2000-2016 Agilent Technologies

Mid Channel - 6 dB DTS BW

Mid Channel - OBW / 99 %

3 Agllent 22:43:90 Mar 28, 2015 R T | Peak Search
Ch Freq 2.462 GHz Trig Free Next Peak

Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Occ BH % Pur Mkr 5 CF
16.5489 MHz x dB
Transmit Freq Error - kHz 1Mgfr§

* dB Bandwidth

Copyright 2000-2016 Agilent Technologies

3 Agllent 93:26:42 Feb 17, 2015 R T | Peak Search
Ch Freq 2462 GHz Next Peak

Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Occ BH % Pur Mkr 5 CF
17.1161 MHz x dB

Transmit Freq Error - k 1I‘Iofrg

% dB Bandwidth g

Copyright 2000-2016 Agilent Technologies

High Channel - 6 dB DTS BW

High Channel - OBW /%9

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1

Page 19 of 125




802.11n

3 Agllent 22:37:44 Mar 28, 2015 R T | Peak Search
Ch Freq 2.412 GHz Trig Free Next Peak

Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Occ BH % Pur Mkr 5 CF

17.7295 MHz x dB
Transmit Freq Error 1I‘Iofrg
% dB Bandwidth .

Copyright 2000-2016 Agilent Technologies

3 Agllent 93:23:16 Feb 17, 2015 R T | Peak Search

Ch Freq 2.412 GHz Next Peak
Occupied Bandwidth

Marker 2.48 Next Pk Right

PG -10 dB :
" Next Pk Left

ettt B i

Min Search

Pk-Pk Search

Occupied Bandwidth Occ BH Z Pur Mkr 5 CF
18.8900 MHz x dB
Transmit Freq Error - 1Mgfr§

* dB Bandwidth

Copyright 2000-2016 Agilent Technologies

Low Channel - 6 dB DTS BW

Low Channel - OBW /99 %

3 Agllent 22:38:37 Mar 20, 2015 R T | Peak Search
Ch Freq 2.437 GHz Trig Free Next Peak
Occupied Bandwidth
Next Pk Right
G 10 ¢
Next Pk Left
et \MMJ'»\w’l\».’v..ﬂ\w-«'h-vu—
o
7 Min Search

rerrers =

Pk-Pk Search

Occupied Bandwidth Occ BH % Pur Mkr 5 CF

17.7191 MHz x dB
Transmit Freq Error 1 kHz 1Mgfr§

* dB Bandwidth

Copyright 2000-2016 Agilent Technologies

s Agilent 03:23:47 Feb 17, 2015 R T | PeakSearch
Ch Freq 2.437 GHz Trig Free Next Peak

Occupied Bandwidth
Next Pk Right

PG -18 dB
T Next Pk Left
gt o R

-

> Min Search

Pk-Pk Search

Occupied Bandwidth Occ BH Z Pur Mkr 5 CF
18.1872 MHz x dB
Transmit Freq Error - 3 1Mgfr§

* dB Bandwidth

Copyright 2000-2016 Agilent Technologies

Mid Channel - 6 dB DTS BW

Mid Channel - OBW / 99 %

3 Agllent 22:44:05 Mar 28, 2015 R T | Peak Search
Ch Freq 2462 GHz Next Peak
Occupied Bandwidth
Next Pk Right
i Next Pk Left
e mw"-.\"'ﬁ'ﬁl"“h‘—" ey
Min Search

Pk-Pk Search

Occupied Bandwidth Occ BH % Pur Mkr 5 CF

17.7377 MHz x dB
Transmit Freq Error : kHz 1I‘Iofrg
% dB Bandwidth .

Copyright 2000-2016 Agilent Technologies

3 Agllent 93:27:25 Feb 17, 2015 R T | Peak Search
Ch Freq 2.462 GHz Trig Free Next Peak

Occupied Bandwidth
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Occupied Bandwidth Occ BH Z Pur Mkr 5 CF
18.1459 MHz x dB
Transmit Freq Error - 1Mgfr§

* dB Bandwidth

Copyright 2000-2016 Agilent Technologies

High Channel - 6 dB DTS BW

High Channel - OBW /%9

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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PLOTS (2-layer board — Antenna 2)
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B.1.2 — RF Conducted — Duty Cycle

Date | 1-6-15

Temp./R.H. | 20-25°C/30-60% R.H.

Specific
Measurement
Procedure

Additional
Notes

FCC KDB 558074 Section 6

1. Continuous transmit modulated used for this test
2. 4-layer data representative of both designs

Table

b

1 8.630 8.660 1.00 0.02
g 6 1.437 1.476 0.97 0.12
n MCSO 1.342 1.382 0.97 0.13

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Serial: See Section 3.1
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B.1.3 — RF Conducted — Fundamental Power and SpeetrDensity

Manufacturer | LSR
Date 2-16, 3-16, 3,-17, 3-19, 3-20, 3-21, 2015
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part 15.247 /| RSS-210 A8
Specific :
Measurement FCC KDB 558074 Section 9.2.2.4 (Power) / 10.5 (PSD)
FCC KDB 558074 Section 10.3
Procedure
Additional :
_ Average Output Power and Average PSD methodsediliar measurement
DESEAET € 100 kHz resolution bandwidth used for Power Spettemsity measurement
Measurement
1. Continuous transmit modulated used for this test
Additional 2. 4-layer and 2-layer tested. Antenna 1 and aat@riested.
Notes Sample Calculation:
Margin (dB) = Limit — Measured Level
Table
4-layer board — Antenna 1
Max Avg. Max Avg.
Mode Mode | Frequency | 6dB DTS | 99%BW |20dB 0BW Maa'sr Duty Ma"'q"rg' Power M“A"rg' “:::sk:i[) Duty Psh:)a:o?fllu PSD Limit PSM;“M}:":.I'"
(802.11) (Mbps) (MHz) | BW (MHz) | (MHz) (MHz) : d”B'"mE} (dB) : duBl"mE} Limit Ma'rg”i'n"i o8)| (dBm) (dB) (dBm) (dBm /3 (dB)
(dBm) kHz)
2412 8.072 | 10.696 | 12.856 | 17.838 | 0.015 | 17.853 12,15 1.967 |0.015| 1.982 6.02
b 1 2437 7.603 | 10.884 | 13.109 | 17.973 | 0.015 | 17.988 1201 | 1723 |o0015| 1738 6.26
2462 8.085 | 10.740 | 12.861 | 16.945 | 0.015 | 16.960 13.04 | 0736 |0.015| 0751 7.25
2412 | 16360 | 17.076 | 20.284 | 16.803 | 0.116 | 16.919 13.08 | -3.164 |0.116| -3.048 11.05
g 6 2437 | 16.366 | 17.079 | 20.473 | 16.850 | 0.116 | 16966 | 30 13.03 | -3.006 |0.116| -2.890 8 10.89
2462 | 16.383 | 17.144 | 20.446 | 15.987 | 0.116 | 16.103 13.90 | -4.078 |o0.116| -3.962 11.96
2412 | 17618 | 18.112 | 20935 | 14.814 | 0.128 | 14.942 15.06 | -5.495 |0.128| -5.367 13.37
n MCS 0 2437 | 17.625 | 18.025 | 20693 | 14.934 | 0.128 | 15.062 1494 | -5.349 |0.128| -s5.221 13.22
2452 | 17.619 | 18.118 | 20.638 | 14.111 | 0.128 | 14.239 15.76 | -6.167 |0.128| -6.039 14.04
4-layer board — Antenna 2
Max Avg. Max Avg.
Mode Mode | Frequency | 6dB DTS | 99% BW |20dB OBW "easr Duty M“A‘I'_g' Pawer M“A"rg' 'l'emask';s[n Duty Psh:)a:l:lvfl:lz PSD Limit PSTN;U:i-n
(802.11) [Mbps) {MHz) BW (MHz) (MHz) (MHz) (dBm) (dB) (dBm) Limnit Margin (dB)| (dBm) (dB) (dBm) (dBm [ 3 (dB)
(dBm) kHz)
2412 8.047 | 10719 | 12.865 | 17.785 | 0.015 | 17.800 12.20 | 1524 |oo15| 1.539 5.46
b 1 2437 8.050 10.948 13.142 17.939 0.015 17.954 12.05 1.369 0.015 1.384 6.62
2462 8.081 | 10.766 | 12.902 | 16.871 | 0.015 | 16.886 1311 | 0271 |0.015| 0.286 7.71
2412 | 16411 | 17.199 | 20.526 | 16.689 | 0.116 | 16.805 13.19 | -3.105 |0.116| -2.989 10.99
g 5 2437 | 16391 | 17171 | 20541 | 16782 | 0.136 | 16898 | 30 13.10 | -3.136 |0.116| -3.020 8 11.02
2462 16.381 17.183 20.533 15.897 0.116 16.013 13.99 -4.194 0.116 -4.078 12.08
2412 | 17624 | 18.193 | 20984 | 14.794 | 0.128 | 14.922 15.08 | -5.551 |0.128| -5.423 13.42
n MCS 0 2437 | 17615 | 18.157 | 20.927 | 14.803 | 0.128 | 14.931 15.07 | -5.211 |0.128| -5.083 13.08
2462 | 17.625 | 18.133 | 21.004 | 14.033 | 0.128 | 14.161 15.84 | -6.208 |0.128| -6.081 14.08
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Serial: See Section 3.1
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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B.1.4 — RF Conducted — Emissions in non-restricteflequency bands

Manufacturer | LSR

Date 2-16, 2-17, 3-16, 3-19, 3-20 2015

Operator Adam A

Temp./R.H. | 20-25°C/30-60% R.H.

Rule Part 15.247 | RSS-210 A8

Specific

Measurement | FCC KDB 558074 Section 11.0 — Emissions in nonrietst frequency bands
Procedure

Additional

Description of | Average output power measurements therefore emssitbenuated 30 dBc.
Measurement

Additional 1. Continuous transmit modulated used for this test

Notes 2. See DTS BW plots for 100 kHz reference

Table

4-layer board — Antenna 1

Mode Mode Frequency SelE 100 kHz

BW Reference
(802.11) (Mbps) (MHz) (MH2) (dBm)
2412 8.072 10.22
b 1 2437 7.603 10.24

2462 8.085 9.05
2412 16.360 6.09
g 6 2437 16.366 5.96
2462 16.383 5.32
2412 17.618 3.98
n MCS 0 2437 17.625 3.95
2462 17.619 3.21

4-layer board — Antenna 2

6 dB DTS 100 kHz

Goan | o | e el
2412 8.047 | 1031
b 1 2437 8.050 | 10.52
2462 8.081 | 8.81
2412 | 16.411 | 551
. 6 2437 | 16391 | 5.99

2462 16.381 5.01
2412 17.624 3.92
n MCS 0 2437 17.615 3.94
2462 17.625 3.18

Prepared For: LSR Name: TiWi-C-W
Report: TR 314413 Model: Tiwi-C-W
LSR: C-2114 Serial: See Section 3.1
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Plots (4-layer board — Antenna 1)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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Spurious 802.11b (worst case mode)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Spurious 802.11b (worst case mode)
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High Channel 30-1000 MHz

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Plots (4-layer board — Antenna 2)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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Spurious 802.11b (worst case mode)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Spurious 802.11b (worst case mode)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Plots (2-layer board — Antenna 1)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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Spurious 802.11b (worst case mode)
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High Channel 10-25 GHz

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Spurious 802.11b (worst case mode)
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High Channel 30-1000 MHz

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Plots (2-layer board — Antenna 2)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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Spurious 802.11b (worst case mode)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Spurious 802.11b (worst case mode)
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Serial: See Section 3.1
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B.1.5 — RF Conducted — Emissions in restricted fragency bands

Manufacturer | LSR
Date 2-16, 2-17, 3-16, 3-17, 3-19, 3-20 2015
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part 15.247 /| RSS-210 A8
Specific : o . :
M FCC KDB 558074 Section 12.0 Emissions in restri¢dtedquency bands
easurement .
Section 12.2.5.2 (Average Measurements)
Procedure
Add't'gnf"“ RF Conducted Measurement
Description of Maximum antenna gain 2.0 dBi
Measurement 9 )
Additional 1. Continuous transmit modulated used for this test
Notes

Lower Band-Edge (4-layer board — Antenna 1)

Average
Average Duty Conversion
(:g:iel) (l\“:obde) Frigt:lel;cy Meas GA qte(u:;a.) Cycle to ((I‘\;el\'la /ge) Limit Margin
. ps £ (dBm) ain (B 1 correction (dBpV/m) wv/m
b 1 2.38996 | -44.568 0.02 52.70 1.3
g 6 2.38984 | -43.934 2.00 0.12 95.26 53.44 54 0.6
n MCSO | 2.38984 | -44.294 0.13 53.09 0.9
Peak
Peak Conversion
(:g:iel) (l\“:obde) Frigt:lel;cy Meas GA qte(u:;a.) to ( d: ec;( ) Limit Margin
. ps z (dBm) ain (dBi (dBuV/m) HV/m
b 1 2.38648 | -38.05 59.21 14.8
g 6 2.39000 | -33.40 2.00 95.26 63.86 74 10.1
n MCSO 2.38984 | -28.88 68.38 5.6

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Lower Band-edge(4-layer board — Antenna 1)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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Upper Band-Edge (4-layer board — Antenna 1)

Average
Average Duty Conversion
ooy | oo e | “yias | Jenn | e || S| | e
. (dBm) Correction | (dBuV/m)
b 1 2.4835 -44.134 0.02 53.14 0.9
g 6 2.4836 | -45.905 2.00 0.12 95.26 51.47 54 2.5
n MCS 0 2.4837 -49.595 0.13 47.79 6.2
Peak
Peak Conversion
(x:dﬁ) (I“VInobde) Fre(thler)lcy Meas GA r}te(r:‘r;a.) to ( d: ec}( ) Limit Margin
. ps z (dBm) ain (dBi (dBuV/m) HV/m
b 1 2.4837 -38.18 59.08 14.9
g 6 2.4840 -32.33 2.00 95.26 64.93 74 9.1
n MCSO 2.4837 -37.03 60.23 13.8

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Upper Band-edge(4-layer board — Antenna 1)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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Harmonics

4-layer board — Antenna 1
802.11b (worst case mode)

2" Harmonic

Average
Average Duty Conversion
(x:dﬁ) (I“VInobde) Fr((e:nu: r;cy Meas : 'Tte(':;?) Cycle to (:;e:la /ge) Limit Margin
. ps z (dBm) ain {dB | correction (dBpV/m) wv/m
4824.18 | -49.534 0.02 47.74 6.3
b 1 4873.90 | -49.494 2.00 0.12 95.26 47.88 54 6.1
4924.10 | -51.220 0.13 46.17 7.8
Peak
Peak Conversion
(x:dﬁ) (I“VInobde) Fr?:/lu: r;cy Meas GA r}te(r:‘r:) to ( d: e;}( ) Limit Margin
. ps z (dBm) ain (dBi (dBuV/m) HV/m
4824.19 | -44.36 52.90 21.1
b 1 4873.82 | -44.69 2.00 95.26 52.57 74 21.4
4924.00 | -45.21 52.05 22.0
3" Harmonic
Average
Average Duty Conversion
(:g:iel) (l\“:obde) Fr((el?nu: r)lcy Meas GA qte(u:;a.) Cycle to ((I‘\;el\'la /ge) Limit Margin
. ps £ (dBm) ain (Bl 1 correction (dBpV/m) wv/m
- - 0.02 - -
b 1 7309.85 | -45.071 2.00 0.12 95.26 52.30 54 1.7
7385.21 | -47.167 0.13 50.22 3.8
Peak
Peak Conversion
(:g:iel) (l\“:obde) Fr((el?nu: r)lcy Meas GA qte(u:;a.) to ( d: ec;( ) Limit Margin
. ps z (dBm) ain (dBi (dBuV/m) HV/m
b 1 7309.64 | -39.52 2.00 95.26 57.74 74 16.3
7384.97 | -41.02 56.24 17.8

Note: Low Channel § harmonic not in restricted band.

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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2" Harmonic (4-layer board — Antenna 1)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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3" Harmonic (4-layer board — Antenna 1)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1

Page 59 of 125




4-layer board — Antenna 2
Lower band edge restricted band

Average
Average Duty Conversion
(:g: d1e1) (mi:) Fr?g:i?cy Meas c;ril:\e(r::;ai) Cycle to (.?Zﬁ(f/g:,) Limit Margin
: (dBm) Correction | (dBuV/m)
b 1 2.38608 | -44.228 0.02 53.04 1.0
8 6 2.38992 | -43.953 2.00 0.12 95.26 53.42 54 0.6
n MCS 0 2.38976 | -44.414 0.13 52.97 1.0
Peak
Peak Conversion
:g;‘ﬁ mﬁde Frqul:-Iency Meas : r.lter;r;a_ to d: e;;( Limit Margin
b 1 2.38592 | -37.94 59.32 14.7
8 6 2.38992 | -31.90 2.00 95.26 65.36 74 8.6
n MCSO0 2.38952 | -31.66 65.60 8.4

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Lower Band-edge(4-layer board — Antenna 2)
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Prepared For: LSR Name: TiWi-C-W
Report: TR 314413 Model: TiWi-C-W
LSR: C-2114 Serial: See Section 3.1
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4-layer board — Antenna 2
Upper band edge restricted band

Average
Average Duty Conversion
(:3;‘11‘21) (m‘;‘:) Frig:i?cy Meas é:ril:\e(r::i) Cycle to (.?Eﬁ(f/g:,) Limit Margin
: (dBm) Correction | (dBuV/m)
b 1 2.4835 -43.912 0.02 53.36 0.6
g 6 2.4840 -46.519 2.00 0.12 95.26 50.85 54 3.1
n MCS O 2.4844 -49.688 0.13 47.70 6.3
Peak
Peak Conversion
(s%:dﬁ) (I“VInobde) Fre(thIer)lcy Meas GA r}te(r:‘nBa.) to ( d: ec;( ) Limit Margin
. ps z (dBm) ain (dBi (dBuV/m) uv/m
b 1 2.4835 -38.24 59.02 15.0
g 6 2.4844 -33.76 2.00 95.26 63.50 74 10.5
n MCSO 2.4845 -38.02 59.24 14.8

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Upper Band-edge(4-layer board — Antenna 2)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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Harmonics

4-layer board — Antenna 2
802.11b (worst case mode)

2" Harmonic

Average
Average Duty Conversion
(x:dﬁ) (I“VInobde) Fr((e:nu: r;cy Meas : 'Tte(':;?) Cycle to (:;e:la /ge) Limit Margin
. ps z (dBm) ain {dB | correction (dBpV/m) wv/m
4823.94 | -49.595 0.02 47.68 6.3
b 1 4874.00 | -49.822 2.00 0.12 95.26 47.55 54 6.4
4923.94 | -51.662 0.13 45.72 8.3
Peak
Peak Conversion
(x:dﬁ) (I“VInobde) Fr?:/lu: r;cy Meas GA r}te(r:‘r:) to ( d: e;}( ) Limit Margin
. ps z (dBm) ain (dBi (dBuV/m) HV/m
4823.94 | -44.90 52.36 21.6
b 1 4874.08 -45.65 2.00 95.26 51.61 74 22.4
4923.79 | -45.89 51.37 22.6
3" Harmonic
Average
Average Duty Conversion
(:g:iel) (l\“:obde) Fr((el?nu: r)lcy Meas GA qte(u:;a.) Cycle to ((I‘\;el\'la /ge) Limit Margin
. ps £ (dBm) ain (Bl 1 correction (dBpV/m) wv/m
- - 0.02 - -
b 1 7309.92 | -48.166 2.00 0.12 95.26 49.21 54 4.8
7384.58 | -49.559 0.13 47.83 6.2
Peak
Peak Conversion
(:g:iel) (l\“:obde) Fr((el?nu: r)lcy Meas GA qte(u:;a.) to ( d: ec;( ) Limit Margin
. ps z (dBm) ain (dBi (dBuV/m) HV/m
b 1 7309.62 | -41.81 2.00 95.26 55.45 74 18.6
7384.58 | -42.68 54.58 19.4

Note: Low Channel 8 harmonic not in restricted band.

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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2" Harmonic (4-layer board — Antenna 2)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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3" Harmonic (4-layer board — Antenna 2)

Peak Search

i Agilent 09:19:22 Mar 17, 2615 R T

Next Peak
Next Pk Right
Next Pk Left
Min Search

1

e R, Pk-Pk Search
e

Mkr 5 CF

: : More
1 p 1 ms (1661 p daig

Copyright 2000-2010 Agilent Technologies

i Agilent 22:21:29 Mar 19, 2815 R T

Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

1

AT .

R s TN P,
b “‘M’"‘W%umwv*'k Pk-Pk Search

Mkr 5 CF

- More
Wb Y Hz laif 2

Copyright 2000-2016 Agilent Technologies

Mid Channel - Average

Mid Channel - Peak

Peak Search

i Agilent 09:13:49 Mar 17, 2615 R T

Next Peak
Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr 5 CF

More
1of 2

Copyright 2000-2010 Agilent Technologies

3 Agllent 22:22:54 Mar 19, 2015 R T | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search
A
; e it ol LT YRS _
Pobardmbud), PV il LTI i b Pk-Pk Search

Mkr 5 CF

More
Wb Y Hz laif 2

Copyright 2000-2016 Agilent Technologies

High Channel - Average

High Channel - Peak

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Lower Band-Edge Restricted Band (2-layer board — Atenna 1)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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Upper Band-Edge Restricted Band (2-layer board — Atenna 1)

Average

Peak

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Upper Band-edge
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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Lower Band-Edge Restricted Band (2-layer board — Atenna 2)

Average

Peak

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Lower Band-Edge (2-layer board — Antenna 2)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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Upper Band-Edge Restricted Band (2-layer board — Atenna 2)

Average

Peak

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Upper Band-edge(2-layer board — Antenna 2)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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Harmonics
2-layer board — Antenna 1
802.11b (worst case mode)

2" Harmonic
Average

Peak

3" Harmonic
Average

Peak

Note: Low Channel 8 harmonic not in restricted band.

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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2" Harmonic (2-layer board — Antenna 1)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1

Page 76 of 125




3" Harmonic (2-layer board — Antenna 1)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1

Page 77 of 125




Harmonics
2-layer board — Antenna 2
802.11b (worst case mode)

2" Harmonic
Average

Peak

3" Harmonic
Average

Peak

Note: Low Channel 8 harmonic not in restricted band.

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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2" Harmonic (2-layer board — Antenna 2)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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3" Harmonic (2-layer board — Antenna 2)
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1

Page 80 of 125




Emissions in the 30-1000 MHz range

Evaluation per FCC KDB 558074 Section 12.2.2

Worst case emission = -58.36 dBm @ 451 MHz (ndsa& imeasurement)
E = EIRP — 20 log D + 104.8

EIRP = measurement (dBm) + antenna gain (dBi) tmglane reflection factor (dB)
D = specified measurement distance in meters.

E =(-58.36 + 2.0 + 4.7) — 20 log (3) +104.8
E =43.6 dBuV/m (peak)

15.209 limit (Quasi-peak) @ 451 MHz = dBuV/m

Margin = Limit — E
Margin = 46- 43.6 = 2.4 dB

Prepared For: LSR Name: TiWi-C-W
Report: TR 314413 Model: Tiwi-C-W
LSR: C-2114 Serial: See Section 3.1
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Spurious 802.11b (worst case mode) 4-layer board
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Ant 1 - High Channel 30-1000 MHz

Ant 2 - High ChahB0-1000 MHz

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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Spurious 802.11b (worst case mode) 2-layer board
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Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1

Page 83 of 125




B.1.6 — RF Conducted — Frequency Stability

Manufacturer | LSR

Date 2-16, 3-19, 3-20 2015

Operator Adam A

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Rule Part 15.247 |/ RSS-210 A8

Specific

Measurement | FCC KDB 558074

Procedure

Additional

Description of | RF Conducted Measurement

Measurement

Additional . : )
Notes 1. Continuous transmit tx-tone mode used for this test

4-layer board — Antenna 1

3.13VDC 3.3VDC 3.46 VDC
POWER (dBm) FREQUENCY (Hz) POWER (dBm) FREQUENCY (Hz) POWER (dBm) FREQUENCY (Hz) | FREQDRIFT (Hz)
LOW CHANNEL 10.9 2411988305 10.9 2411988290 10.9 2411988540 250
MID CHANNEL 10.7 2436987660 10.7 2436987440 10.7 2436987590 220
HIGH CHANNEL 10.6 2461987250 10.6 2461987450 10.6 2461987150 300
4-layer board — Antenna 2
3.13VDC 3.3VDC 3.46 VDC
POWER (dBm) FREQUENCY (Hz) POWER (dBm) FREQUENCY (Hz) POWER (dBm) FREQUENCY (Hz) FREQ DRIFT (Hz)
LOW CHANNEL 10.83 2411986676 10.86 2411986920 10.85 2411986340 580
MID CHANNEL 10.16 2436987212 10.16 2436987044 10.24 2436986752 460
HIGH CHANNEL 10.11 2461986048 10.15 2461986414 10.15 2461986212 436

2-layer board — Antenna 1

11.23 2411954713 11.44 2411954374 11.51 2411954450 3339
11.45 2436954696 11.55 2436954501 11.64 2436954258 438
14.69 2461952241 14.75 2461952559 14.75 2461952180 37

2-layer board — Antenna 2

10.99 2411955270 11.03 2411955465 11.00 2411955202 263
10.39 2436954574 10.42 2436954425 10.45 2436954550 143
10.03 2461954473 10.06 2461954336 10.01 2461954311 162

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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B.2 — Radiated Emissions

Rule Part(s)

FCC: 15.247 / 15.205 / 15.209
IC: RSS-210 A8 / RSS-210 Section 2.2

Measurement
Procedure

ANSI C63.4 - 2009
ANSI C63.10 — 2009
FCC KDB 558074 D01 DTS Meas Guidance v03r02

Test Location

LS Research, LLC - FCC Listed 3 meter Semi-Aneckiamber

Test Distance

See data section

EUT Placement

80 cm height non-conductive table above referencergl plane

applicable)

Are

Am
the

g
al
il at

-

Frequency Biconical: Log Periodic Dipole|  Double-Ridged | Standard Gain Horn
Range of 30-300 MHz Array: Waveguide Horn: | 18-26GHz
Measurement 300-1000 MHz 1-18 GHz
30-1000MHz 1-40 GHz:
Measurement | RBW: 120 kHz RBW : 1MHz
Detectors VBW: At least 300 kHz VBW: At least 3 (MHz) Peak
10 Hz Average
1) The antenna, cable, pre-amp, and other necessayurement system correction factors
are loaded onto the EMI receiver / spectrum analyzhen the measurements a
preformed. The data is gathered and reported aotinected values.
Description 2) The EUT is placed on a non-conducti\_/e pedes&dem)f expanded polyethvlene foz
of centered on a turn-table in the test location Wi antenna at the test distance from
EUT
Measurement
3) Maximum radiated RF emissions are determinedolbgtion of azimuth and scannir
the sense antenna between 1 and 4 meters in hegig both horizontal and vertic
antenna polarities. Maximized levels are manuadted at degree values of azimuth ang
sense antenna height.
Example Reported Measurement dr?lt_a = Raw receiver mea_surelmmenna_ _Correction Factor
Calculations Cable factor (dB) - amplification factor (when appble) + Additional factor (whe

FCC Part 15.209 / IC RSS-210 Section 2.7 Limits:

Frequency 3 m Limit 3 m Limit Type

(MH2z) (UV/m) (dBuV/m)

30-88 100 40.0 Quasi-Peak
88-216 150 43.5 Quasi-Peak
216-960 200 46.0 Quasi-Peak

Above 960 500 54.0 Average (>1 GHz)

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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B.2.1 — Transmitter Band-Edge Restricted Band

Manufacturer LSR

Date 2-3, 2-4 3-23, 3-25 2015

Operator Adam A

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Rule Part 15.247/ 15.205 / 15.209

Measurement ANSI C63.4 - 2009
ANSI C63.10 - 2009

Procedure

FCC KDB 558074 v03r02 Section 12.2.7 Radiated spisremission test

Test Distance

3 meter

EUT Placement

80 cm height non-conductive table centered on tabfe, EUT rotated in three orientations

Detectors

Peak; RBW 1MHz VBW 3 MHz (10Hz VBW for average rmegeements)

Additional Notes

Tested in the worst case of continuous transmituteddd mode based on conducted
measurements with EUT rotated in three orientations

EUT maximized in azimuth and antenna height withimam results reported.
4-layer and 2-layer boards tested.

U.FL antenna port terminated with matching 50 oermination tested.

Antenna 1 and Antenna 2 tested.

1)

2)
3)
4)
5)

Example Calculation:
FCC 15.209 Average Limit @ 3 meter (@&'m) — Average Reading (dB//m) = Margin
FCC 15.209 Peak Limit @ 3 meter (@&'m) — Peak Reading (dB//m) = Margin

Upper Band-Edge Restricted Band - High Channel

4-layer board —

Antenna 1 — Chip Antenna

Average
Mode Mode Frequency Average Average
Meas Limit Margin
(802.11) (Mbps) (GHz) (dBuV/m) | (dBuv/m)
1 2.483500 | 52.615 1.4
g 6 2.483500 | 50.646 54 3.4
n MCSO | 2.483599 | 52.036 2.0
Peak
Peak
Mode Mode Frequency .. )
Meas Limit Margin
(802.11) (Mbps) (GHz) (dBRV/m)
b 1 2.4836650 | 62.154 11.8
g 6 2.4885975 | 65.161 74 8.8
n MCSO | 2.4849685 | 65.429 8.6

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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4-layer board — Antenna 1 — Chip Antenna

Agilent Spectrum Analyzer - Swept SA
i TS

CORREC INT|

Marker 1 2.483500000000 GHz
PNO: Fast GO Trig: Free Run
PREAMP IFGain:Low #Atten: 4 dB

Avg Type: Log-Pwr
Avg|Hold: 23/100

Mkr1 2.483 500 0 GHz

Ref 75.00 dBpVim 52.615 dBuVim

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz #VBW 10 Hz Sweep 1.287 s (1001 pts)

=3 sTATUS

Avg Type: Log-Pwr
AvglHold:>1001100

PNO: Fast G5
[FGain:Low __#Atten: 4 dB

Mkr1 2.483 665 0 GHz
62.154 dBuV/m

.M.JmnWMmﬂhm‘wammmeM o

VPR PN | T A TR PO L [F R T WO TP

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts)

usc STATUS'

802.11b — Average

SEINT]

Agilent Spectrum Analyzs

Avg Type: Log-Pwr

RE
Marker 1 2.483500000000 GHz
PNO:Fast o Trig:Free Run Avg|Hold: 25/100

PREAMP IFGain:Low #Atten: 4 dB

Ref 80.00 dBpVim

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz #VBW 10 Hz Sweep 1.287 s (1001 pts)

=3 sTATUS

802.11b — Peak

= E ALIGNAUTO
Marker 1 2.485975000000 GHz Avg Type: Log-Pwr

NO: Fast G5 AvglHold:>1001100
PREAMP IFGain:Low

Agilent Spectrum Analyzer - Swept SA

Mkr1 2.485 975 0 GHz
65.161

Ref 80.00 dBuV/im dBuVvim

‘1

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts)

usc STATUS'

802.11g — Average

SENSEINT] ALIGNAUTO
Avg Type: Log-Pwr
AvglHold>1/1

‘Agilent Spectrum Analyzer - Swept SA

RF [ S00 AC | CORREC
Marker 1 2.483599000000 GHz )
PNO:Fast GO Trig:FreeRun
PREANP IFGain:Low #htten: 4 dB
Mkr1 2.483 599 0 GHz

Ref 80.00 dBpV/m 52.036 dBpV/im

Start 2.483500 GHz
#Res BW 1.0 MHz #VBW 10 Hz

usc sTAaTUS

Stop 2.500000 GHz
Sweep 1.287 s (1001 pts)

802.11g — Peak

SEINT ALIGNAUTO
Avg Type: Log-Pur
AvglHold>1/1

‘Agilent Spectrum Analyzer - Swept SA

ot o Trig:FreeRun

7 RF 500 AC | CORREC
Marker 1 2.484968500000 GHz
PREAMP \FGainilow *_ #Atten: 4 dB

Mkr1 2.484 968 5 GHz

Ref 80.00 dBpV/m 65.429 dBuVim

e
1
(4

Wlw.{ﬂuwJ\wMMwWM\I\',MM\Ju«-M;mewwwdww bty

Start 2.483500 GHz
#Res BW 1.0 MHz VBW 50 MHz

usc STATUS

Stop 2.500000 GHz
Sweep 1.000 ms (1001 pts)

802.11n — Average

802.11n — Peak

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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Upper Band-Edge Restricted Band - High Channel
4-layer board — Antenna 1 — u.fl port with terminaton
802.11b (worst case mode)

Average
Average Average
Mode Mode Frequency .. .
Meas Limit Margin
(802.11) (Mbps) (GHz) (dBuv/m) | (dBuV/m)
b 1 2.495545 | 45.294 54 8.7
Peak
Peak
Mode Mode Frequency o .
Meas Limit Margin
(802.11) (Mbps) (GHz) (dBuv/m)
b 1 2.4882685 | 59.451 74 14.5

Agilent Spectrum Analyzer - Swept SA
8w soe Ac | comrec LIGNAUTO s GN.
Marker 1 2.495545000000 GHz Avg Type: Log-Pwr Avg Type: Log-Pwr
. Free Run AvglHold:> 111 o Trig:FreeRun AvglHold> 111
PREAMP ain:L o #Atten: 4 dB PREAMP #Atten: 4 dB .
Mkr1 2.495 545 0 GHz Mkr1 2.488 268 5 GHz
Ref 80.00 dBpV/m 45.294 dBuVim v Ref 80.00 dBpV/m 59.451 dBpVim

PNO: Fast G
IFGain:Low

.1

hw,lwwb\,wwww\.-'@mwslhmum,».mmv,wmAu«WW\WWUWMWWNIANMWMU"WMW.wﬂ»-p“&»kmM
|
|
|
|
|

Start 2.483500 GHz ” Stop 2.500000 GHz Start 2.483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz #VBW 10 Hz Sweep 1.287 s (1001 pts) #Res BW 1.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts)
Average Peak
Prepared For: LSR Name: TiWi-C-W
Report: TR 314413 Model: Tiwi-C-W
LSR: C-2114 Serial: See Section 3.1
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Lower Band-Edge Restricted Band — Low Channel
4-layer board — Antenna 1 — Chip Antenna

Average
Average Average
Mode Mode Frequency .. )
Meas Limit Margin
(802.11) (Mbps) (GHz) (dBuv/m) | (dBuv/m)
1 2.385760 | 52.259 1.7
g 6 2.390000 | 52.275 54 1.7
n MCSO | 2.390000 | 51.887 2.1
Peak
Peak
Mode Mode Frequency .. )
Meas Limit Margin
(802.11) (Mbps) (GHz) (dBuV/m)
1 2.3864800 | 62.832 11.2
g 6 2.3893600 | 69.782 74 4.2
n MCSO | 2.3894400 | 71.888 2.1

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1

Page 89 of 125




4-layer board — Antenna 1 -Chip Antenna

Agilent Spectrum Analyzer - Swept
R

B
Marker 1 2.385760000000 GHz
PREAMP Fo

Ref 80.99 dBpVim

Start 2.31000 GHz
#Res BW 1.0 MHz

Avg Type: Log-Pwr
Avg|Hold>1/1

G Trig:Free Run
#Atten: 4 dB

Mkr1 2.385 76 GHz
52.259 dBpVim

|
Stop 2.39000 GHz m

#VBW 10 Hz 6.238 s (1001 pts)

sTATUS

Agilent Spectrum Analyze:
7 N i
Marker 1 2.386480000000 GHz Peak Search

PNO: Fast Cp) 1rig: Free Run AvglHold:>11
PREAMP W #Atten: 4 dB
Mkr1 2.386 48 GHz Leriea
Ref 80.99 dBuV/m 62.832 dBpVIm
Next Pk Right|

tPK Left
More|
Start 2.31000 GHz Stop 2.39000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

sc: STATUS

; T T
Marker 1 2.390000000000 GHz
preatp Fs

Ref 80.99 dBpV/m

Start 2.31000 GHz

802.11b — Average

ALIGNAUTO | 11:07:10 PMFeb 03,2015
TRACE

Avg Type: Log-Pur Peak Search

Avg|Hold>11
MKr1 2.390 00 GHz m
52.275 dBpVim
MKr—CF,
MKr—RefLvl
More
Stop 2.39000 GHz iz

5 Trig:Free Run
ast ¢
Low * #htten: 4 dB

802.11b Peak

SENSEINT ALIGNAUTO
Avg Type: Log-Pur
AvglHold:>1/1

L1:08:55 PH el 03, 2015
TRACE 4

Mkr1 2.389 36 GHz
69.782 dBuVIim

509 AC | CORREC
Marker 1 2.389360000000 GHz Peak Search
PN

Trig: Free Run
PREAMP. IFGai 3

Ref 80.99 dBuV/im
}

et
At

. i
LJMM,WnﬂMwM\Mwhw«n‘NJhth\MWW‘PW“‘h’MM{ il

=
e

More|
Stop 2.39000 GHz

Start 2.31000 GHz

Agilent Spectrum Analyzer - Swept SA

; T T

Marker 1 2.390000000000 GHz
preanp i

Ref 80.99 dBpV/m

Start 2.31000 GHz
#Res BW 1.0 MHz

usc

T GNAUTO
= ypefLL ov;; 10 Peak Search
{

Avg Type: TRace|
st G Trig: Free Run AvglHold>111
Low *_ #Atten:4 dB
Mkr1 2.390 00 GHz m
51.887 dBuV/im

More
Stop 2.39000 GHz

Sweep 6.238 s (1001 pts)

STATUS

#VBW 10 Hz

#Res BW 1.0 MHz #VBW 10 Hz Sweep 6.238 s (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
msc STATUS| s~~~ smus
802.11g — Average 802.11g Peak

SENSEINT ALIGNAUTO
Avg Type: Log-Pur
AvglHold:>1/1

11:23:07 PMFeb 03, 2015
Tvee (RIS
o7 (LA

Mkr1 2.389 44 GHz

71.888 dBuV/im

Peak Search
G0 Trig: Free Run
#htten: 4 dB

}
#
JMMM‘«MMUM

plbtnetd ot i

Start 2.31000 GHz Stop 2.39000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

usc STATUS

802.11n — Average

802.11n Peak

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: TiWi-C-W

LSR: C-2114

Serial: See Section 3.1
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Lower Band-Edge Restricted Band — Low Channel
4-layer board — Antenna 1 — u.fl port with terminaton
802.11b (worst case mode)

Average
Average Average
Mode Mode Frequency .. .
Meas Limit Margin
(802.11) (Mbps) (GHz) (dBuv/m) | (dBuv/m)
b 1 2.374080 | 44.865 54 9.1
Peak
Peak
Mode Mode Frequency o .
Meas Limit Margin
(802.11) (Mbps) (GHz) (dBuv/m)
b 1 2.3674400 | 59.024 74 15.0
Plots

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA

LIGNAUTO
Avg Type: Log-Pwr
AvglHold: 111

Corvc
Marker 1 2.367440000000 GHz
PREAMP £

T soe ac | comec
Marker 1 2.374080000000 GHz
PREAMP e

J

Mkr1 2.367 44 GHz
Ref 80.00 dBpV/m 59.024 dBpV/im

Mkr1 2.374 08 GHz
Ref 80.00 dBpvim 44.865 dBuVim

1

; \
bt e AR b i ammu.,Mz-l,w.m.mmumu\.\w.u,lﬂnzmijmmwwwmkwwu«mmtw

Start 2.31000 GHz Stop 2.39000 GHz

Start 2.31000 GHz Stop 2:39000 GHz

es BW 1.0 MHz #VBW 10 Hz . Sweep 6.238 s (1001 pts) es BW 1.0 MHz VBW 50 MHz . Sweep 1.000 ms (1001 pts)
Average Peak
Prepared For: LSR Name: TiWi-C-W
Report: TR 314413 Model: Tiwi-C-W
LSR: C-2114 Serial: See Section 3.1
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Upper Band-Edge Restricted Band
4-layer board — Antenna 2 — Chip Antenna

Average
Mode Mode Frequency Average Average
Meas Limit Margin
(802.11) (Mbps) (GHz) (dBuv/m) | (dBuv/m)
1 2.483500 | 49.202 4.8
g 6 2.483500 | 48.250 54 5.8
n MCSO | 2.483500 | 46.772 7.2
Peak
Peak
Mode Mode Frequency .. .
Meas Limit Margin
(802.11) (Mbps) (GHz) (dBuV/m)
b 1 2.4835990 | 61.996 12.0
g 6 2.4842920 | 62.305 74 11.7
n MCSO | 2.4841270 | 61.309 12.7

Prepared For: LSR

Name: TiWi-C-W

Report: TR 314413

Model: Tiwi-C-W

LSR: C-2114

Serial: See Section 3.1
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