) Trig:Free Run
PREAMP w  #Atten: 4 dB

Ref 80.00 dBpV/im

Start 2.483500 GHz
#VBW 10 Hz

=

#Res BW 1.0 MHz

s Peak Search

Avg Typ
AvglHold:>1/1
Mkr1 2.483 500 0 GHz
48.360 dBuVim

Stop 2.500000 GHz
Sweep 1.287 s (1001 pts)

sTATUS

Upper band edge - 4-layer board — Antenna 2 — ChiAntenna

ALIGVAUTO
Avg Type: Log-Pur
Avg|Hold:>1/1

RRNOMN Trig: Free Run
w ~ #Atten: 4 dB

Mkr1 2.483 500 0 GHz
61.996 dBuV/m

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

sc STATUS

t Spectrum Analyzer - Swept SA

802.11b — Average

LIGNAUTO

C—— Coie
Marker 1 2.483500000000 GHz )
oNG: fast (o) Trig: Free Run

,
PREAMP IFGain:Low *__#Atten: 4 dB

Ref 80.00 dBpV/im

Avg Type: Log-Pwr Peak Search

AvglHold:>111
Mkr1 2.483 500 0 GHz
48.250 dBuV/m

Next Pk Right|

Next Pk Left|

Mkr—RefLvl

802.11b — Peak

Agilent Spectrum Analyzer - Swept SA
7 i AC ALIGVAUTO
Avg Type: Log-Pur

conrec
Marker 1 2.484292000000 GHz Peak Search
PN

Fast p) Trig: Free Run AvglHold>1/1
PREAMP IFGain:Low *__ #Atten: 4 dB
Mkr1 2.484 292 0 GHz m
Ref 80.00 dBpV/m 62.305 dBpVim
Next Pk Right|
Next Pk Left|
‘1

WMWWEWM‘MW/WWJWMMW\M‘m"ml't’ﬂJLwMWMM‘MWW\WMW‘WWMML{WW,‘

Mkr—CF|
Mkr—RefLvl
Stop 2.500000 GHz m

SENSEIN

B Trig:Free Run
#atten: 4 dB

Start 2.483500 GHz
#Res BW 1.0 MHz

usc

#VBW 10 Hz

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

Mkr1 2.483 500 0 GHz
46.772 dBpVIm

Stop 2500000 GHz
Sweep 1.287 s (1001 pts)

sTATUS

Start 2.483500 GHz Stop 2.500000 GHz Start 2.483500 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)

s sTATUS = sTaTUs
802.11g — Average 802.11g — Peak

el Specim Ay SHepE A

] e e BT —

Marker 1 2.484127000000 GHz Avg Type: L‘;Q-PWF
-

Fast Cp) Trig: Free Run Avg|Hold:> 1 T
PREAMP IFG: w #Atten: 4 dB
Mkr1 2.484 127 0 GHz m
Ref 80.00 dBpV/im 61.309 dBuV/im

‘ muMWW‘Wmmm1quwMi«hL»ﬂﬂ,MvL,MMWWWM»,.,NMJMWMWM ety

—Cl
MKr—RefLvl|

Mo

Start 2.483500 GHz Stop 2.500000 GHz e

#Res BW 1.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts)

usc STATUS

t|
F|
re

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
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 2.390000 | 48.325 5.7
g 6 2.390000 | 48.431 54 5.6
n MCS O | 2.390000 | 47.179 6.8
Peak
Peak
Mode Mode Frequency .. .
Meas Limit Margin
(802.11) (Mbps) (GHz) (dBV/m)
1 2.3892000 | 60.751 13.2
g 6 2.3896800 | 62.860 74 11.1
n MCSO | 2.3876000 | 61.030 13.0

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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Agilent Spectrum Analyzer - Swept
= m

= o -
Marker 1 2.390000000000 GHz Avg Type: Log-Pwr Peak Search

P G Trig:Free Run AvglHold>1/1
PREAMP #Atten: 4 dB
Mkr1 2.390 00 GH
Ref 80.00 dBpuV/m 48.325 dBuVim
Next Pk Rightl
Next Pk Left

Start 2.31000 GHz l Stop 2.39000 GHz
#Res BW 1.0 MHz #VBW 10 Hz 6.238 s (1001 pts)

usc sTATUS

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

Agilent Spectrum Analyzer - Swept SA
i P 1S0R AC SEINT

g 5 i
Marker 1 2.389200000000 GH: .
PN Y Trig: Free Run Avg|Hold:>1/1
#Atten: 4 dB
Mkr1 2.389 20 GH.
60.751 dBpVim

Start 2.31000 GHz Stop 2.39000 GHz
#Res BW 1.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts)

sc: sTATUS

802.11b — Average

Agilent Spectrum Analyzer - Swept SA
o m = "

E AR
Marker 1 2.390000000000 GHz Avg Type: Log-Pwr Peak Search
PN

ast (p) Trig: Free Run Avg|Hold:>111
PREAMP IFGain:Low #Atten: 4 dB
Mkr1 2.390 00 GHz M e
Ref 80.00 dBpuV/m 48.431 dBuVim
Next Pk Right|
Next Pk Left|

Start 2.31000 GHz Stop 2.39000 GHz
#Res BW 1.0 MHz #VBW 10 Hz Sweep 6.238 s (1001 pts)

usc sTATUS

802.11b — Peak

Agilent Spectrum Analyzer - Swept SA
- T S IS saenT
Marker 1 2.389680000000 GHz ) g Type: Log-Pur

PNO: Fast Cpo Trig: Free Run Avg|Hold:>111
PREAMP IFGai #Atten: 4 dB

Mkr1 2.389 68 GHz
Ref 80.00 dBpV/m 62.860 dBpVim

1
P P ‘:,fm,MW‘%W“L"J‘W‘WW'W“““W'"WM'MMM !

Mkr—CF

Mkr—RefLvl

Start 2.31000 GHz Stop 2.39000 GHz
#Res BW 1.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts)

sc: sTATUS

802.11g — Average

7 RF [ S00 AC | CORREC I ALIGNAUTO

Marker 1 2.390000000000 GHz Avg Type: Log-Pur
NO: Fast Ly Trig: Free Run AvglHold>1/1

PREANP IFGainLow ~_ #Atten: 4 dB

‘Agilent Spectrum Analyzer - Swept SA
Peak Search

Mkr1 2.390 00 GHz
Ref 80.00 dBpVim 47.179 dBpVim

Start 2.31000 GHz ) Stop 2.39000 GHz
#Res BW 1.0 MHz #VBW 10 Hz Sweep 6.238 s (1001 pts)

usc STATUS

802.11g — Peak

SENSEIN ALIGNAUTO

Avg Type: Log-Pr
8! Trig: Free Run AvglHold>1/1
#Atten: 4 dB

Mkr1 2.387 60 GHz
61.030 dBuV/im

Start 2.31000 GHz Stop 2.39000 GHz
#Res BW 1.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts)

= 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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Upper Band-Edge Restricted Band
4-layer board — Antenna 2 — u.fl port with terminaton

Average
Mode Mode Frequency Average Average
Meas Limit Margin
(802.11) (Mbps) (GHz) (dBuv/m) | (dBuv/m)
1 2.494374 | 46.031 54 8.0
g 6 2.497789 | 46.061 54 7.9
n MCSO | 2.492889 | 46.046 54 8.0
Peak
Peak
Mode Mode Frequency .. .
Meas Limit Margin
(802.11) (Mbps) (GHz) (dBuV/m)
b 1 2.4846220 | 59.875 74 14.1
g 6 2.4910900 | 61.109 74 12.9
n MCSO | 2.4951820 | 59.684 74 14.3

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 — u.fhort with termination

Agilent Spectrum Analyzer - Swept
R

= o -
Marker 1 2.494373500000 GHz Avg Type: Log-Pwr Peak Search

P G Trig:Free Run AvglHold>1/1
PREAMP #Atten: 4 dB
Mkr1 2.494 373 5 GH
Ref 80.00 dBpuV/m 46.031 dBuVim
Next Pk Rightl
Next Pk Left
Start 2.483500 GHz Stop 2.500000 GHz m

Agilent Spectrum Analyzer - Swept SA
i P 1S0R AC SEINT

R S R
Marker 1 2.484622000000 GH.
PN

Y Trig: Free Run Avg|Hold:>1/1
#Atten: 4 dB
Mkr1 2.484 622 0 GH.
59.875 dBpVim

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)
usc| sTATUS =3 sTATUS

802.11b — Average 802.11b — Peak

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

EC L

E AR
Marker 1 2.497789000000 GHz Avg Type: Log-Pwr Peak Search
PN

o o Trig:Free Run AvglHold>1/1
PREAMP IFGain:Low *__ #Atten:4 dB
Mkr1 2.497 789 0 GHz
Ref 80.00 dBpuV/m 46.061 dBuVim
Next Pk Rightl
Next Pk Left
Start 2.483500 GHz Stop 2.500000 GHz m 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)

usc sTATUS sc: sTATUS

d | R soo Ac | CORReC SENSEINT]

Marker 1 2.491090000000 GHz . Avg Type: Log-Pwr
PNO: Fast oo Trig: Free Run Avg|Hold:>1/1

PREAMP IFGai #Atten: 4 dB

Mkr1 2.491 090 0 GHz
Ref 80.00 dBpV/m 61.109 dBpVim

1
RCRTTICNYS R0 W eI Iqriwwmlwwhwlwmwmww.n.twuk‘ﬂm

802.11g — Average 802.11g — Peak

I ALIGNAUTO SENSEIN ALIGNAUTO

g R 00 AC | CoEC
Marker 1 2.492888500000 GHz Avg Type: Log-Pur Avg Type: Log-Pr Trace Peak Search
PN ree Run Avg|Hold>11 ree Run Avg|Hold:>111

ot oo T o Tri
PREANP IFGain:Low __ #Atten: 4 dB #Atten: 4 dB

‘Agilent Spectrum Analyzer - Swept SA

Mkr1 2.492 888 § GHz

Mkr1 2.495 182 0 GHz
Ref 80.00 dBpVim 46.046 dBpV/m

59.684 dBuV/im

i i e DMkt M oo i b

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)
usa| STATUS =9 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
4-layer board — Antenna 2 — u.fl port with terminaton

Average
Mode Mode Frequency Average Average
Meas Limit Margin
(802.11) (Mbps) (GHz) (dBuv/m) | (dBuv/m)
1 2.373440 | 45.650 8.4
g 6 2.372640 | 45.678 54 8.3
n MCSO | 2.374960 | 45.609 8.4
Peak
Peak
Mode Mode Frequency .. .
Meas Limit Margin
(802.11) (Mbps) (GHz) (dBuV/m)
b 1 2.3152000 | 59.070 14.9
g 6 2.3506400 | 59.375 74 14.6
n MCSO | 2.3446400 | 59.394 14.6

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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Agilent Spectrum Analyzer - Swept
R

AC i
Marker 1 2.373440000000 GHz .
Trig: Free Run

)
PREAMP " #Aten: 4 dB

Ref 80.00 dBpVim

Start 2.31000 GHz
#Res BW 1.0 MHz

usc

#VBW 10 Hz

Avg Type: Log-Pwr Peak Search

Avg|Hold>111
Mkr1 2.373 44 GH
45.650 dBuV/m
Next Pk Right|
Next Pk Left
Stop 2.39000 GHz m

6.238 s (1001 pts)

sTATUS

Lower Band Edge - 4-layer board — Antenna 2 — u.fbort with termination

Agilent Spectrum Analyzer - Swept SA

NSEANT]

R S R
Marker 1 2.315200000000 GH.
PN

)
#htten: 4 dB

Start 2.31000 GHz
#Res BW 1.0 MHz

sc:

VBW 50 MHz

Trig: Free Run

AvglHold:>111

Mkr1 2.315 20 GH!
59.070 dBpVim

Stop 2.39000 GHz
Sweep 1.000 ms (1001 pts)

sTATUS

Agilent Spectrum Analyzer - Swept SA
o m =

802.11b — Average

5 E
Marker 1 2.372640000000 GHz
PN

st o Trig:Free Run
PREAMP IFGain:Low

#Atten: 4 dB

Ref 80.00 dBpVim

Start 2.31000 GHz

#Res BW 1.0 MHz #VBW 10 Hz

Avg Type: Log-Pwr Peak Search

Avg|Hold>111
Mkr1 2.372 64 GHz
45.678 dBuV/m
Next Pk Right|
Next Pk Left
Stop 2.39000 GHz m

Sweep 6.238 s (1001 pts)

sTATUS

802.11b — Peak

Agilent Spectrum Analyzer - Swept SA

SENSEIINT]

Marker 1 2.350640000000 GHz
PN ast

PREAMP IFGal > #Atten: 4 dB

Ref 80.00 dBuV/im

Start 2.31000 GHz

#Res BW 1.0 MHz VBW 50 MHz

Y Trig: Free Run

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

Mkr1 2.350 64 GHz
59.375 dBpVim

Marker Delta|

Mkr—CF

Mkr—RefLvl

Stop 2.39000 GHz
Sweep 1.000 ms (1001 pts)

sTATUS

‘Agilent Spectrum Analyzer - Swept SA
IN

7 RE 1509 AC | CORREC
Marker 1 2.374960000000 GHz
o ree Run

ot G T
PREAMP IFGain:Low #Atten: 4 dB

Ref 80.00 dBpV/m

Start 2.31000 GHz
#Res BW 1.0 MHz

usc

#VBW 10 Hz

802.11g — Average

ALIGNAUTO
Avg Type: Log-Pur
AvglHold>1/1
MKkr1 2.374 96 GHz
45.609 dBuV/m

Stop 2.39000 GHz
Sweep 6.238 s (1001 pts)

STATUS

SENSEIN

8! Trig: Free Run
#Atten: 4 dB

’1

Start 2.31000 GHz

802.11g — Peak

ALIGNAUTO
LogPwr A Peak Search

Avg Typ
AvglHold>1/1

Mkr1 2.344 64 GHz
59.394 dBuVim

Stop 2.39000 GHz

#Res BW 1.0 MHz

VBW 50 MHz

=

Sweep 1.000 ms (1001 pts)

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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Upper Band-Edge
2-layer board — Antenna 1
802.11b (worst case mode)

Average

Chip b 1 2.483500 | 50.350 54 3.7
U.FL b 1 2.494258 | 45.267 54 8.7

Peak

Chip b 1 2.4878725 | 61.658 74 12.3
U.FL b 1 2.4925585 | 59.063 74 14.9

Plots

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

g | R soo Ac | CORReC LIGNAUTO

Marker 1 2.487872500000 GHz Avg Type: Log-Pwr
PNO:Fast GO Trig:FreeRun Avg|Hold>1/1

PREAMP IFGain:Low #Atten: 4 dB

RE—|S0@ AC | CORREC ALIGNAUTO
Marker 1 2.483500000000 GHz Avg Type: Log-Pur
G Trig:Free Run AvglHold>111
#Atten: 4 dB

PHO: Fast
PREAMP. IFGain:Low
Mkr1 2.487 872 5 GHz

Mkr1 2.483 500 0 GHz
61.658 dBpVim

50.350 dBuV/im Ref 80.00 dBpVim

Ref 75.00 dBpVim

1

Bty . i
b gAMb 0 b b bkt

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

sTATUS

Start 2.483500 GHz Stop 2.500000 GHz

#Res BW 1.0 MHz #VBW 10 Hz Sweep 1.287 s (1001 pts)

usc sTATUS sc:

Chip Antenna - Average Chip Antenna - Peak

ALIGNAUTO
Avg Type: Log-Pur
PNO: Fost GO Trig: Free Run AvglHold>1/1
PREAHP IFGain:Low #Atten: 4 dB

Agilent Spectrum Analyzer - Swept SA
3 SENSEINT) ALIGNAUTO 10:54:40 PHFeb 04, 2015

B R[S0 AC | CORREC
Marker 1 2.492558500000 GHz 3 Avg Type: Log-Pwr Tract FIEER]
PNO:Fast GO  Trig:FreeRun AvglHold>111 e il
PREAMP IFGain:Low #Atten: 4 dB o7l
Mkr1 2.492 558 5 GHz

Mkr1 2.494 258 0 GHz
59.063 dBuV/im

45.267 dBpVIm Ref 80.00 dBuV/im

Ref 80.00 dBpV/m

panar: u"

1
ool oAb 0 Ao oo s s A e, bt

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

sTATUS

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

usc sTATUS sc:

U.FL Ant. Port w/ termination - Average U.FL Antoi® w/ termination - Peak
Prepared For: LSR Name: TiWi-C-W
Report: TR 314413 Model: Tiwi-C-W
LSR: C-2114 Serial: See Section 3.1

Page 100 of 125




Lower Band-Edge
2-layer — Antenna 1
802.11b (worst case mode)

Average

Chip 2.387200

51.923 54 2.1

U.FL 2.386320

44.920 54 8.l

Peak

Chip 2.3897600

12.0

U.FL 2.3875200

Plots

Agilent Spectrum Analyzer - Swept
i 7 9 _AC | CORREC |

Marker 1 2.387200000000 GHz

PREAMP.

s
ALIGNAUTO

Avg Type: Log-Pur

Free Run AvglHold>1/1

r & T
0: Fast G
#Atten: 4 dB

PN
IFGain:Low

Mkr1 2.387 20
Ref 80.00 dBpV/m

Start 2.31000 GHz
#Res BW 1.0 MHz #VBW 10 Hz

STATUS

51.923 dBuVim

Stop 2.39000 GHz
Sweep 6.238 s (1001 pts)

SENSEINT] ALIGNAUTO
Avg Type: Log-Pur
PNO: Fost GO Trig:Free Run AvglHold>1/1 e
PREANP IFGain:Low #Atten: 4 dB
GHz Mkr1 2.389 7

i Ref 80.00 dBuV/im

,l../\,‘s,,mwmumwwmA:AmrwWMwwm.wwwwmm«,wwwvw«wuww<‘wwW“" :

Start 2.31000 GHz
#Res BW 1.0 MHz VBW 50 MHz

STATUS

10:17:50 PMFeb 04, 2015

TRaCE [
M

o7 Gl

6 GHz

62.043 dBuV/im

Stop 2.39000 GHz
Sweep 1.000 ms (1001 pts)

Chip Antenna - Average

Agilent Spectrum Analyzer - Swept SA
LIGNAUTO
Avg Type: Log-Pwr
Avg|Hold:>1/1

| R [soo  ac | CORREC
Marker 1 2.386320000000 GHz
PREAMP

PNO: Fast G
IFGain:Low

Trig: Free Run
#Atten: 4 dB

Ref 80.00 dBpV/m

|

|

|

|

|

|

|
-
|

|

Start 2.31000 GHz
#Res BW 1.0 MHz #VBW 10 Hz

STATUS

10:57:44 PMFeb 04, 2015
TRACE

Mkr1 2.386 32 GHz
44.920 dBpVim

oo n‘l

Stop 2.30000 GHz
Sweep 6.238 s (1001 pts)

Chip Antenna — Peak

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

Ref 80.00 dBpV/m

’T

|
\
|
|
LJNWVWMW% ke bbbt bt onet s
|
|
|
|

Start 2.31000 GHz
#Res BW 1.0 MHz VBW 50 MHz

STATUS

10:57:09 PMFeb 04, 2015
TRA

Mkr1 2.387 52 GHz
58.965 dBuV/im

|

|

|

¢ ‘
b

Stop 2.30000 GHz
Sweep 1.000 ms (1001 pts)

U.FL Ant. Port w/ termination - Average

U.FL Antoi® w/ termination - 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
2-layer board — Antenna 2 — Chip Antenna

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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Agilent Spectrum Analyzer - Swept SA
T R INT]

Peak Search

Avg Typ Log-Fw‘
" Trig: Free Run AvglHold: 911100
#Atten: 4 dB
Mkr1 2.483 5000 G m
48.453 dBpV/im

Next Pk Right|
Next Pk Left|
Start 2.483500 GHz Stop 2.500000 GHz m

#Res BW 1.0 MHz #VBW 10 Hz Sweep 1.287 s (1001 pts)

usc sTATUS

Marker 1 2.483500000000

Upper Band Edge - 2-layer board — Antenna 2 — Chigntenna

INT|

Peak Search

" Trig: Free Run Avg|Hold:>100/100
#Atten: 4 dB
Mkr1 2.483 533 0 GHz
60.405 dBpV/m
At b A A e P g
Start 2.483500 GHz Stop 2.500000 GHz m

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

=3 STATUS'

802.11b — Average

Swept SA

I RF 509 AC | CORREC >
Marker 1 2.483500000000 GHz . Avg Type: Log-Pwr
TNO: Fast (o) Trig:Free Run AvglHold: 71100

PREAMP IFGain:Low *__ #Atten: 4 dB
Mkr1 2.483 500 0 GHz

Ref 80.00 dBpV/m 47.071 dBpVIim

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

usc sTATUS

802.11b — Peak

Agilent Spectrum Analyzer - Swept SA
X INT]

R 50 iC_ | CORREC A
Marker 1 2.489522500000 GHz Avg Type: Log-Pwr Peak Search
PN

ast Cp) Trig: Free Run Avg|Hold:>100/100
PREAMP IFG: #Atten: 4 dB
Mkr1 2.489 522 § GHz
62.451 dBpV/im
. Next Pk Right|
Next Pk Left
.1

st s A WA bt

Start 2.483500 GHz Stop 2.500000 GHz m

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

=3 STATUS'

802.11g — Average

INT ALIGNAUTO | 010:07:57 PM Mar 25, 2015
Avg Type: Log-Pr i 234

‘Agilent Spectrum Analyzer - Swept SA
RF 1500 AC | CORREC —
Marker 1 2.489093500000 GHz ) 2 el
P Trig: Free Run Avg|Hold: 81100 Tvee (LI
#atten: 4 dB oer (AN
Mkr1 2.489 093 § GHz
46.191 dBuVim

Fast Cp)

Ref 80.00 dBuV/im

=
10f2

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

usc STATUS

802.11g — Peak

SENSEINT ALIGNAUTO

Agilent Spectrum Analyzer - Swept SA

g [ FF 00 AC | CORREC
Marker 1 2.487806500000 GHz ) Peak Search
PNO: Fast (p Trig: Free Run

Avg Type: Log-Pwr
o AvglHold:>100/100
PREANP IFGain:Low | #Atten: 4 dB

A
Mkr1 2.487 806 § GHz m
59.944 dBpVim

Ref 80.00 dBuV/m

1

¢
ot bt o ey sl A

Mkr—CF
Mkr—RefLuvi
Stop 2.500000 GHz m

Sweep 1.000 ms (1001 pts)

usc STATUS

Start 2.483500 GHz

#Res BW 1.0 MHz VBW 3.0 MHz

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
2-layer board — Antenna 2 — Chip Antenna

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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Agilent Spectrum Analyze
R

B
Marker 1 2.390000000000 GHz
PREAMP Fo

Ref 80.00 dBpVim

Start 2.31000 GHz
#Res BW 1.0 MHz

usc

Lower Band-Edge - 2-layer board — Antenna 2 — Chig\ntenna

" #Aten: 4 dB

#VBW 10 Hz

Avg Type: Log-Pwr

Trig: Free Run Avg|Hold: 2100

Mkr1 2.390 00 GH!
47.101 dBuVim

Stop 2.39000 GHz

sTATUS

6.238 s (1001 pts)

Agilent Spectrum Analyzer - Swept SA
Peak Search r oo

Mkr—CF

Mkr—RefLvl

R S R
Marker 1 2.388560000000 GH.
PN

Start 2.31000 GHz
#Res BW 1.0 MHz

sc:

NSEANT]

g Type: Log-Pwr
Y Trig: Free Run Avg|Hold:> 1001100
#Atten: 4 dB

Mkr1 2.388 56 GH!
59.085 dBpVim

1
Marker Delta|
Mkr—CF
Mkr—RefLvl

Stop 2.39000 GHz
Sweep 1.000 ms (1001 pts)

sTATUS

VBW 3.0 MHz

Agilent Spectrum Analyzer - Swept SA

EC

——
Marker 1 2.390000000000 GHz
PREAMP Fo

Ref 80.00 dBpVim

Start 2.31000 GHz
#Res BW 1.0 MHz

802.11b — Average

st o Trig:Free Run
IFGain:Low

#VBW 10 Hz

Avg Type: Log-Pwr
Avg|Hold: 2100
#Atten: 4 dB

Mkr1 2.390 00 GHz
47.725 dBuVim

Stop 2.39000 GHz

sTATUS

Sweep 6.238 s (1001 pts)

Agilent Spectrum Analyzer - Swept SA

PREAMP IFGai

Ref 80.00 dBuV/im

Start 2.31000 GHz
#Res BW 1.0 MHz

Marker 1 2.390000000000 GHz
PN ast

VBW 3.0 MHz

802.11b — Peak

SENSEIINT]

e: Log-Pwr

P!
Y Trig: Free Run Avg|Hold:> 1001100

> #Atten: 4 dB

Mkr1 2.390 00 GHz
62.857 dBpVim

Marker Delta|

Mkr—RefLvl

Mkr—CF

Stop 2.39000 GHz
Sweep 1.000 ms (1001 pts)

sTATUS

‘Agilent Spectrum Analyzer - Swept SA

i [ 500 AC | CORREC
Marker 1 2.390000000000 GHz
PN

ast
PREAMP. IFGain:Low

Ref 80.00 dBpV/m

Start 2.31000 GHz
#Res BW 1.0 MHz

usc

802.11g — Average

) Tri
" ihtten: 4

#VBW 10 Hz

I ALIGNAUTO
Avg Type: Log-Pur

ree Run AvglHold:

4B

61100

Mkr1 2.390 00 GHz
46.915 dBpV/im

Stop 2.39000 GHz
Sweep 6.238 s (1001 pts)

STATUS

Peak Search

Start 2.31000 GHz
#Res BW 1.0 MHz

=

VBW 3.0 MHz

802.11g — Peak

SENSEIN ALIGNAUTO

Avg Type: Log-Pr Peak Search
8! Trig: Free Run AvglHold:>100/100
#Atten: 4 dB
Mkr1 2.387 92 GHz
60.945 dBpV/im

Stop 239000 GHz
Sweep 1.000 ms (1001 pts)

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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Upper Band-Edge Restricted Band
2-layer board — Antenna 2 — u.fl port with termination

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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Agilent Spectrum Analyz
T R INT]

Marker 1 2.498845000000 Peak Search

Log-Pwi
Trig: Free Run AvglHold: 51100

’ #Atten: 4 dB
Mkr1 2.498 845 0 G
45.272 dBRV/m

Start 2.483500 GHz
#Res BW 1.0 MHz

Stop 2.500000 GHz
Sweep 1.287 s (1001 pts)

sTATUS

#VBW 10 Hz

Start 2.483500 GHz
#Res BW 1.0 MHz

=3

VBW 3.0 MHz

Upper Band-Edge - 2-layer board — Antenna 2 — u.fbort with termination

INT|

Trig: Free Run

D Avg|Hold:>100/100
#htten: 4 dB

Mkr1 2.496 089 § GHz
59.329 dBuV/m

Stop 2.500000 GHz
Sweep 1.000 ms (1001 pts)

STATUS'

Peak Search

Next Pk Right|
Next Pk Left

802.11b — Average

Swept SA

: e
Marker 1 2.497904500000 GHz
PREAMP Fooans

Avg Type: Log-Pwr
st o) Trig: Free Run AvglHold: 81100

IEG, > #Atten: 4 dB
Mkr1 2.497 904 5 GHz

Ref 80.00 dBpV/m 45.283 dBpVIim

Start 2.483500 GHz
#Res BW 1.0 MHz

Stop 2.500000 GHz
Sweep 1.287 s (1001 pts)

sTATUS

#VBW 10 Hz

MKr—CF|
Mkr—RefLvl

Agilent Spectrum Analyzer - Swept SA
x RF 1509 AC | CORREC
Marker 1 2.497228000000 GHz

PNO: Fast

PREAMP IFG

Start 2.483500 GHz
#Res BW 1.0 MHz

VBW 3.0 MHz

802.11b — Peak

INT|

Avg Type: Log-Pwr

Y Trig: Free Run AvglHold:>1001100

" #Atten: 4 dB

Mkr1 2.497 228 0 GHz
59.099 dBuV/m

Peak Search

NextPeak

. Next Pk Right|

Stop 2.500000 GHz
Sweep 1.000 ms (1001 pts)

STATUS'

Next Pk Left

Marker Delta|
Mkr—CF
Mkr—RefLvl

802.11g — Average

INT

Agilent Spectrum Analyzer - Swept SA

ALIGNAUTO
Avg Type: Log-Pr
AvglHold: 45/100

2015

U0:21:53FM Mar 25,
T 234

e e T Ces —
Marker 1 2.498218000000 GHz : cak Searcl
o o

Mkr1 2.498 218 0 GHz
45.299 dBuV/im

Trig: Free Run
#atten: 4 dB

Fast () |

Ref 80.00 dBuV/im

Start 2.483500 GHz
#Res BW 1.0 MHz

usc

Stop 2500000 GHz
Sweep 1.287 s (1001 pts)

STATUS

#VBW 10 Hz

Next Pk Right|
Next Pk Left|

10f2

Agilent Spectrum Analyzer - Swept SA

CORREC

Marker 1 2.496881500000 GHz
PN

Fast
PREAMP. ow

IFG

Ref 80.00 dBuV/m

Start 2.483500 GHz
#Res BW 1.0 MHz

usc

> atten: 4 dB

VBW 3.0 MHz

802.11g — Peak

SENSEINT ALIGNAUTO

Avg Type: Log-Pwr
Trig: Free Run AvglHold:>100/100

Mkr1 2.496 881 5 GHz
60.016 dBuVIm

1

¢
VJWHWM»M.I&JMMMWM/LWMMN\LMMMMMNMhvwrlw-wrwwwWKM%WM

Stop 2.500000 GHz
Sweep 1.000 ms (1001 pts)

STATUS

Peak Search

—

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
2-layer board — Antenna 2 — u.fl port with termination

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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Agilent Spectrum Analyzer - Swept
T RE A

50

Marker 1 2.372480000000 GH: Peak Search
PN

G Trig:Free Run AvglHold: 2100
#Atten: 4 dB
Mkr1 2.372 48 GHz
44.800 dBpV/m

Marker Delta|
ki

Start2.31000 GHz Stop 2.39000 GHz m

#Res BW 1.0 MHz #VBW 10 Hz Sweep 6.238 s (1001 pts)

sc sTATUS

Lower Band-Edge - 2-layer board — Antenna 2 — u.fbort with termination

Agilent Spectrum Analyzer - Swept
0 | R [S0o ac | CoRReC N 0
Marker 1 2.384880000000 GHz . Avg Type: Log-Pwr
NO: Fast Cpo Trig: Free Run AvglHold>100/100
PREAMP IFGain:Low __ #Atten: 4 dB

Mkr1 2.384 88 GHz
58.853 dBuVim

it bAoA b o shoned o i

\
|
: :
|

Start 2.31000 GHz Stop 2.39000 GHz
#Re

Peak Search

NextPeak|

Next Pk Right|

Next Pk Left|

Marker Delta

Mkr—RefLvl

VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

usc sTaTUS

802.11b — Average

Agilent Spectrum Analyzer - Swept SA
T AC EC N ALIGNAUTO

RF 50
Marker 1 2.373200000000 GH: Avg Type: Log-Pwr Peak Search
PN

o o Trig: Free Run AvglHold: 21100
PREAMP IFGain:Low __#Atten: 4 dB
Mkr1 2.373 20 GHz
Ref 80.00 dBpV/m 44.790 dBuVim
Next Pk Right|

Marker Delta|

Start 2.31000 GHz Stop 2.39000 GHz m

#Res BW 1.0 MHz #VBW 10 Hz Sweep 6.238 s (1001 pts)

sc sTATUS

802.11b — Peak

% “Tsog Ac | CORR SENSEINT, ALIGNAUTO
2.370240000000 GH: . Avg Type: Log-Pwr
NO: Fast oo Trig: Free Run Avg|Hold:> 100100

PREAMP IFGain:Low __#Atten: 4 dB

Mkr1 2.370 24 GH.
58.748 dBuVim

1

MMWMWMMMM‘«WMW L e [ e A

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

Peak Search

NextPeak|
Next Pk Right|

Next Pk Left|

Marker Delta

Mkr—CF|

Mkr—RefLvl

802.11g — Average

SENSEINT ALIGNAUTO
Avg Type: Log-Pur

Gy Trig: Free Run AvglHold: 31100

#atten: 4 dB

Mkr1 2.388 72 GHz
Ref 80.00 dBpV/im 44.779 dBpVim

Start 2.31000 GHz Stop 2.39000 GHz
#Res BW 1.0 MHz #VBW 10 Hz Sweep 6.238 s (1001 pts)

wsc sTATUS

802.11g — Peak

SENGEINT ALIGNAUTO | (010;35:58 PM Mar 25, 2015
TRACE

Agilent Spectrum Analyzer - Swept SA
Re 500 —AC | CORREC
Marker 1 2.362800000000 GHz 3 Avg Type: Log-Pur
“NO: Fost o Trig: Free Run AvglHold:>100/100
PREAHP IFGain:Low | #Atten: 4 dB

Mkr1 2.362 80 GHz
Ref 80.00 dBpV/im 59.124 dBpVim

1

[
APl it s

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

Peak Search

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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B.2.2 — Transmitter Radiated Spurious Emissions iiRestricted Bands

Manufacturer LSR
Date 12-4-2014 and 1-20, 1-21, 2-3, 3-18, 3-24, 3-255201
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 4-18 GHz, 1 meter 18-25 GHz

EUT Placement

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

Detectors

Peak; RBW 1 MHz Average VBW (10Hz)

Additional Notes

1) Tested in continuous transmit modulated mode (weasé 1 Mbps) with EUT in three
orientations.

2) U.FL Antenna port terminated with matching 50 olemtination and chip antenna testec
all frequency ranges.

3) 4-layer and 2-layer designs tested

4) Antenna 1 and Antenna 2 tested

5) No emissions found above system noise floor 30-10B@ for any configuration during
exploratory emissions measurements.

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

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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U.FL Antenna Port with termination (4-layer board — Antenna 1)

EUT Frequency EUT Antenna Azimuth Height Avera.ge Pea.k Avtera.ge Avera.ge P.ea.k Pealf
Channel (MHz) orientation Polarit (degree) (cm) peasie peadine Limit Margin Limit Margin
v 6 (dBuV/m) | (dBuV/m) | (dBuV/m) | (dB) | (dBuv/m) | (dB)
Vertical 75 111 43.77 49.73 10.2 24.3
Vertical
Horizontal 130 156 52.22 55.86 1.8 18.1
Vertical 70 198 49.90 53.92 4.1 20.1
6 7311 Horizontal Gl 54 74
ot Vertical 198 136 49.56 53.60 4.4 20.4
Horizontal 202 125 47.70 52.56 6.3 214
EUT Frequency EUT Antenna Azimuth Height Avera.ge Pea.k Avtera.ge Avera.ge P.ea.k Pealf
Channel (MHz) orientation Polarit (degree) (cm) peacie peacie Limit Margin Limit Margin
v g (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) (dBuvV/m) (dB)
Vertical 69 112 43.95 50.56 10.1 23.4
Vertical
Horizontal 130 154 50.79 55.15 3.2 18.9
i 4.7 20.3
1 7386 Horizontal Vertical 74 206 49.28 53.67 54 71
Horizontal 133 227 49.63 54.60 4.4 19.4
- Vertical 45 136 48.09 53.17 5.9 20.8
Horizontal 203 125 46.13 51.86 7.9 22.1
Chip Antenna (4-layer board — Antenna 1)
EUT Frequency EUT Antenna Azimuth Height Averzfge Pea.k Av.erz!ge Avera.ge P.ea.k Pealf
Channel (MHz) orientation Polarity (degree) (cm) peagie peedioe Limit Margin Limit Margin
(dBuV/m) | (dBuV/m) | (dBuV/m) (dB) (dBuvV/m) (dB)
Vertical 193 192 48.30 52.80 5.7 21.2
Vertical
Horizontal 134 153 52.18 55.75 1.8 18.3
Vertical 79 192 50.19 54.19 3.8 19.8
6 7311 Horizontal ertica 54 74
Horizontal 134 228 49.15 53.24 4.8 20.8
Horizontal 199 138 49.09 52.97 4.9 21.0
EUT Frequency EUT Antenna Azimuth Height Avera.lge Pea.k Av?rz!ge Avera.ge P.ea.k Pealf
Channel (MHz) orientation Polarit (degree) (cm) peagie peagie Limit Margin Limit Margin
Y e (dBuV/m) | (dBuV/m) | (dBuv/m) | (dB) | (dBuv/m) | (dB)
Vertical 182 240 44.91 50.65 9.1 23.4
Vertical
Horizontal 130 160 48.60 53.69 5.4 20.3
Vertical 69 177 46.50 52.13 7.5 21.9
11 7386 Horizontal ertica 54 74
Horizontal 128 231 45.69 51.81 8.3 22.2
i Vertical 175 186 46.97 52.82 7.0 21.2
Horizontal 195 140 45.06 50.68 8.9 23.3

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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U.FL Antenna Port with termination (4-layer board — Antenna 2)

EUT Frequency EUT Antenna Azimuth Height Avere?ge Pea.k AV(.era?ge Average P.ea.k Pealf
Channel (MHz) orientation Polarit (degree) (cm) il il Limit Margin Limit Margin
¥ € (dBuv/m) | (dBuv/m) | (dBuv/m) | (dB) | (dBuv/m) | (dB)
Vertical 193 215 46.53 52.37 7.5 21.6
Vertical
Horizontal 130 161 51.83 56.76 2.2 17.2
i 50.00 55.08 4.0 18.9
6 7311 Shortioal | 355 193 54 74
Horizonta| 44 196 49.70 54.74 4.3 19.3
ot Vertical 181 229 51.56 56.31 2.4 17.7
Horizontal 201 152 48.66 53.99 5.3 20.0
EUT Frequency EUT Antenna Azimuth Height Avere?ge Pea.k AV(.era?ge Average P.ea.k Pealf
Channel (MHz) orientation Polarit (degree) (cm) il il Limit Margin Limit Margin
i & (dBuv/m) | (dBuv/m) | (dBuv/m) | (dB) | (dBuv/m) | (dB)
Vertical 199 215 45.46 51.99 8.5 22.0
Vertical
Horizontal 131 160 51.16 56.47 2.8 17.5
; 5.4 19.7
1 7386 Horizontal Vertical 354 210 48.59 54.27 54 71
Horizontal 42 198 49.01 54.59 5.0 19.4
- Vertical 181 210 49.92 54.98 4.1 19.0
Horizontal 200 124 47.58 53.37 6.4 20.6
Chip Antenna (4-layer board — Antenna 2)
EUT Frequency EUT Antenna Azimuth Height Avere?ge Pea'k AV(_era?ge Average P_ea'k Pealf
Channel (MHz) orientation Polarit (degree) (cm) el el Limit Margin Limit Margin
¥ € (dBuV/m) | (dBuv/m) | (dBuv/m) | (dB) | (dBuv/m) | (dB)
Vertical 183 207 43.89 49.92 10.1 24.1
Vertical
Horizontal 129 139 48.88 54.17 5.1 19.8
Vertical 0 219 47.67 53.20 6.3 20.8
6 7311 Horizontal crtica 54 74
Horizontal 47 258 44.84 51.14 9.2 22.9
. Vertical 176 209 48.73 53.70 53 20.3
Horizonta| 193 153 44.65 51.22 9.4 22.8
EUT Frequency EUT Antenna Azimuth Height Avera?ge Pea.k Aw.eraﬁge Average P.ea.k Pealf
Channel (MHz) orientation Polarity (degree) (cm) il il Limit Margin Limit Margin
(dBuV/m) | (dBuV/m) | (dBuV/m) (dB) (dBpv/m) (dB)
Vertical 191 206 41.28 49.12 12.7 24.9
Vertical
Horizontal 131 155 45.67 52.08 8.3 219
Vertical 0 211 44.23 50.67 9.8 23.3
11 7386 Horizontal ertica 54 74
Horizontal 37 280 41.80 49.17 12.2 24.8
- Vertical 180 205 45.15 52.00 8.9 22.0
Horizontal 197 137 41.56 49.26 12.4 24.7

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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U.FL Antenna Port with termination (2-layer board — Antenna 1

Chip Antenna (2-layer board — Antenna 1)

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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U.FL Antenna Port with termination (2-layer board — Antenna 2

Chip Antenna (2-layer board — Antenna 2)

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 (representative of 2-layer, 4-layer, antenn& and antenna 2 with chip and u.fl

terminated)

‘Agilent EMI Receiver - Frequency Scan

SEIN ALIGNAUTO

FREQUENCY SCAN Scan
>

Atten: 0 dB Free Run

=

23.

Mkr1 199.33992 MHz

Dwell Time 35.3 ps (60 kHz)

10:23:33 PMDec 04, 2014
TRACE
TvPE
DT

525 dBuVim

#Stop 200 MHz|

SENSEIN ALIGNAUTO 10:25:52 PMDec 04, 2014
FREQUENCY SCAN Scan TRACE
> e
Atten: 0 dB Free Run =
Mkr1 197.05965 MHz

Ref 60.00 dBpV/m 23.189 dBuVIm

#Stop 200 MHz
Dwell Time 35.3 ps (60 kHz)

ALIGNAUTO

SEIN
FREQUENCY SCAN

=

Atten: 0 dB Free Run

Res BW 120 kHz VBW 1.2 MHz

usc ‘STATUS

Mkr1 993.15983 MHz
33.

Dwell Time 7.5 ps (60 kHz)

108:11:03 PMDec 04, 2014

801 dBuVim

Stop 1 GHz

N ALIGNAUTO
FREQUENCY SCAN Scan
>

' pen:04B Free Run

108:13:25 PMDec 04, 2014

Mkr1 987.09968 MHz

Ref 60.00 dBpV/m 34.719 dBuVIm

#Start 200 MHz
Res BW 120 kHz VBW 1.2 MHz

usc STATUS

Stop 1 GHz
Dwell Time 7.5 ps (60 kHz)

200-1000 MHz — Vertical Ant

Agilent Spectrum Analyzer - Swept SA
7 R |S09 AC | CORREC ]
Marker 1 2.299520000000 GHz

PNO: Fast Cp)
IFGain:High

AL
Avg Type: Log-Pwr

Trig: Free Run AvglHold>100/100

#Atten: 0 dB

Mkr1 2.299 62 GHz

Ref 85.00 dBpV/im 54.430 dBpVIim

PO
il
T i
PPN )
il

Start 1.0000 GHz Stop 2.3100 GHz
#Res BW 1.0 MHz #VBW 10 kHz Sweep 102.2 ms (1001 pts)

usc STATUS

Peak Search

Mkr—RefLvi

200-1000 MHz — HorizahAnt

Agilent Spectrum Analyzer - Swept SA
7 R 1509 AC | CORREC ]
Marker 1 2.024420000000 GHz

PNO: Fast Cp)
IFGain:High

AL
Avg Type: Log-Pwr
Trig: Free Run AvglHold> 1001100

#Atten: 0 dB

Peak Search

Mkr1 2.024 42 GHz

Ref 85.00 dBpV/im 65.617 dBpVim

Mkr—RefLvl
Stop 2.3100 GHz m

Sweep 1.267 ms (1001 pts)

usc STATUS

Start 1.0000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

1-2.31 GHz (Average)

1-2.31 GHz (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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Plots

Agilent Spectrum Analyzer - Swept SA
7 R

- T Tag i = Peak Search
Trig: Free Run AvglHold: 811100
\Fain ,.h #htten: 0 dB
Mkr1 3.640 0 GHz
58.266 dBuV/m

Mkr—RefLvl

AgllenlSpec(mmAmlyzer Swept SA
504 LIGVAUTO | 12:12:34 P
Marker 1 3.1 638500000000 GHz Avg Type: Log-Pwr RACE] Peak Search
&2 Trig:Free Run AvglHold:>100/100
Fostuitan ™ #Aen: 0 4B
Mkr1 3.638 5 GHz
Ref 85.00 dBpV/im

mmwwmwwwwww«*“www*w«wwwwww“””“W‘”“ i

Mkr—RefLvl

REC ALTGN 4\ 0 09:48:52 PMJan 20,
Marker 2 4. 924000000000 GHz . pe: Log-Pwr T

PNO: Fast GO Trig: FreeRun Avn\Hc\d >1001100

IFGain:High

Ref 75.00 dBpvim

www“"‘"“w““‘”“““w
e bR
&’ g, PRISITECE. ey i ol
 Pr AT A v

Start 4.000 GHz Stop 18.000 GHz|
HRes BW 1.0 MHz #VBW 100 kHz Sweep 109.9 ms (1001 pts)|

KR MODE TRC SCL FUNCTION _|_FUNCTIONWIDTH FUNCTION VALUE
1 MRS 7.388 GHz| 49 920 dBuwim| [ |
2 | N [1[f] — 4924GHz| 37853dBuVim| | |

usc STATUS,

More, More|
Start 2.5000 GHz Stop 4.0000 GHz g2 Start 2.5000 GHz Stop 4.0000 GHz g2
#Res BW 1.0 MH #VBW 10 KHz Sweep 117.0 ms (1001 pts) #Res BW 1.0 MH: #VBW 3.0 MHz Sweep 2533 ms (1001 pts)
s s s s
2.5-4 GHz (Average) 2.5-4 GHz (Peak)
[B8 Agilent Spectrum Ann\ymr SwzptSA = i Agl\u\tsznmmAnalymv Shpish oo )

g T sensE] Ao o €0:01:33 11320 20,2015
Marker 2 4.868000000000 GHz ) pe: Log-Pwr TRAcE
PNO:Fast GO Trig: FreeRun AVnIHoId >1001100
FGainigh tten:
Mkr2 4.868 GHz|
s doiaiv__ Ref 75.00 dBVIm 39.039 dBuV/m|

iStart 4.000 GHz Stop 18.000 GHz|
#Res BW 1.0 MHz #VBW 100 kHz Sweep 109.9 ms (1001 pts)

VR MODE TR SCL FUNCTION | FUNCTION WiDTH FUNCTION VALUE z
(N [1]f] 7.304 GHz| 47. us dBwim| [ |
Pd N [1[f]  4868GHz[ 39039dBuvim| | [

isc 'STATUS

4-18 GHz (4-layer) Average

4-18 GHz (2-layer) efage

B Agtentspecram Anahee - wept S

i P 510 DC | CORREC SENSEIN ALTGN AUTO

Marker 1 24.041000000000 GHz Avg Type: Log-Pwr
PNO:Fast GO  Trig: FreeRun Avg|Hold: 17/100
IFGain:High #Atten: 0 dl

Mkr1 24.041 GHZ]
Ref 75.00 dBpV/im 47.070 dBuV/m

. T M,mm,},hw.,;rmww

PRI SRR PR TAVAFIRSCEN i WY

Stop 25.000 GHz
#VBW 30 kHz Sweep 182.1 ms (1001 pts)|

usc STATUS'

u Agl\mtSpa:wmAmbymv smm
[ SENSEINT ALIGN AUTO

Marker 1 23 943000000000 GHZ Avg Type: Log-Pwr
PNO: Fast GO 11 Avg|Hold: 441100
IFGain:High #Atten: 0 di

Mkr1 23.943 GH2]
Ref 85.00 dBpV/m 55.237 dBuV/m|

Stop 25.000 GHz
VBW 50 MHz Sweep 11.67 ms (1001 pts)

sc: sTATUS

18-25 GHz Average

18-25 GHz 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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B.2.3 — Radiated Emissions Receive Mode

Manufacturer LSR

Date 12-2, 12-4 2014 and 1-21, 1-30 2015
Operator Adam A

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Rule Part 15.109 / RSS-GEN

Measurement ANSI C63.4 - 2009

Procedure ANSI C63.10 - 2009

Test Distance

3 meter 4-18 GHz, 1 meter 18-25 GHz

EUT Placement

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

Detectors Peak; RBW 1 MHz
1) Continuous receive mode on low, middle, high chi&sne
2) 4-layer board and 2-layer board

Additional Notes < A”t?”'f‘a 1 and Antenna 2 . .
4) Emissions not effected by channel receive antealegtson.
5) NO emissions found above system noise floor.
6) Emissions greater than 15 dB below limit.

Example Calculation:

Limit (dBuV/m) — Reading (dBV/m) = Margin

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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o oTE 10:33:56 PMDec 04, 2014
FREQUENCY SCAN TRACE

TP

0T

Atten: 0 dB Free Run

Mkr1 194.41934 MHz
23.491 dBuVIim

#Stop 200 MHz,
VBW 1.2 MHz Dwell Time 35.3 ps (60 kHz)

sTATUS

LIGN AUTO 10:32:04 PMDec 04, 2014

INT]
FREQUENCY SCAN TRACE
TP
0T

Atten: 0 dB Free Run

Mkr1 198.37981 MHz
23.047 dBuV/im

Uj
PMW“’W““”’”'””M““wm«wwmwmmm
#Stop 200 MHz|

#Start 30 MHz
Res BW 120 kHz VBW 1.2 MHz Dwell Time 35.3 ps (60 kHz)

sTaTUS

30-200 MHz — Vertical Ant

08:53:43 PMDex 04, 2014

2

Mkr1 999.88 MHz
33.766 dBuVIim

v}
Atten: 0 dB Free Run

Ref 60.00 dBuV/m

Stop 1 GHz

#Start 200 MHz
Dwell Time 7.5 ps (60 kHz)

Res BW 120 kHz VBW 1.2 MHz

STATUS'

30-200 MHz — HorizontahA
_ EQUENCYSCAN AG) 3 n“gi%g;s“

Atten: 0 dB Free Run
Mkr1 994.17985 MHz
34.570 dBpVim

i RF PRESE!
Marker 1 994.18
CISPR'
PREAMP

Ref 60.00 dBuV/im

Stop 1 GHz

#Start 200 MHz
Dwell Time 7.5 ps (60 kHz)

Res BW 120 kHz VBW 1.2 MHz

sTATUS

200-1000 MHz — Vertical Ant

Agilent Spectrum Analyzer - Swept SA
7 W s00 i | comec ALIGNAUTO
Marker 1 3.577000000000 GHz ) Avg Type: Log-Pur
PNO: Fast O Trig: Free Run Avg|Hold:>100/100

igh #Atten: 0 dB
Mkr1 3.577 GHz
Bidiv  Ref 85.00 dBUV/m 34.897 dBpVim

Stop 4.000 GHz
#VBW 10 kHz Sweep 234.0 ms (1001 pts)

STATUS

Start 1.000 GHz
#Res BW 1.0 MHz

usc

200-1000 MHz — HorizahAnt

Agilent Spectrum Analyzer - Swept SA
3 T ALIGNAUTO

Avg Type: Log-Pur TR .
Trig: Free Run AvglHold:>100/100 Tvee i}
#Atten: 0 dB oe (LA
Mkr1 3.679 GHz
44.551 dBuVim

pd [ fF  [S0@ AC | CORREC
Marker 1 3.679000000000 GHz
PNO: F

Ref 80.00 dBuV/im

1

4
e wwmmwW“AJ»WWMWWW
g ,La“”NM“~w~w‘"Ml*‘"M
iy

Start 1.000 GHz
#Res BW 1.0 MHz

Stop 4.000 GHz
VBW 50 MHz Sweep 5.000 ms (1001 pts)

STATUS

1-4 GHz Average

1-4 GHz 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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Plots

Agilent Spectrum Analyzer - Swept SA
7 T T
Marker 1 16.474000000000 GHz

Ref 75.00 dBpV/im

wn,,www“"

UTo

P il

Avg Type: Log-Pwr
AvglHold:> 1001100

Mg

g
g Wq,,;-wl

Mkr1 16.474 GHz

48.714 dBuVim

Agilent Spectrum Analyz¢
3 CORREC i)
Avg Type: Log-Pwr

o = — % C
Marker 1 16.474000000000 .
PN Trig: Free Run
igh #Atten: 0 dB
Mkr1 16.474 GHz
48.737 dBpV/m

Start 4.000 GHz
#VBW 30 kHz

LIGNAUTO

Avg|Hold:>100/100

Ref 75.00 dBpV/im

B
et

" perre”

g
MWMM»W""

ot

T
v

Stop 18.000 GHz

Sweep 364.1 ms (1001 pts)

ORREC

B Agient Spectrum Amlyzer- SweptSA
" % [s00

Marker 1 24.041000000000 GHz

dB/div Ref 75.00 dBuvV/m

'Start 18.000 GHz

Avg Type: Log-Pwr
Trig: Free Run AvglHold: 17/100

PNO: Fost G
\FGain:High _ #Atten: 0 dB

" MWWMMWWMM‘WM“‘

#VBW 30 kHz

STATUS

Start 4.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 30 kHz Sweep 364.1 ms (1001 pts) #Res BW 1.0 MHz
usc’ sTATUS usc’ sTATUS
4-18 GHz Vertical 4-18 GHz Horizontal
[E=mrE === [BE Agilent Spectrum Analyzer - Swept SA o [ & sl
ALTGN AUTO 12:36:47 AMJan 21, 2015 4 ¢ [500 DC | CoRReC | SENSEINT] ALIGN AUTO 12:37:48 AMJan 21,2015
Marker 1 23.943000000000 GHz . Avg Type: Log-Pwr a
PNO:Fast GO Trig: FreeRun AvglHold: 441100
IFGain:High #Atten: 0 dB
Mkr1 23.943 GHZ]

e[
oerld

Mkr1 24.041 GHZ
47.070 dBuV/m|

1
¢
Ay panal it

Stop 25.000 GHz
Sweep 182.1 ms (1001 pts)|

Ref 85.00 dBpV/m 55.237 dBpV/m|

Stop 25.000 GHz'
Sweep 11.67 ms (1001 pts)

rt 18.000 GHz
VBW 50 MHz

AT

18-25 GHz Peak

18-25 GHz Average

Name: TiWi-C-W

Model: Tiwi-C-W

Prepared For: LSR

Serial: See Section 3.1

Report: TR 314413
LSR: C-2114
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B.3 — AC Mains Conducted Emissions

Rule Part(s)

FCC: 15.207 / 15.107
IC: RSS-210 A8 / RSS-GEN

Measurement
Procedure

ANSI C63.4 - 2009
ANSI| C63.10 — 2009

Test Location

LS Research, LLC — Conducted Emissions Area

Test Voltage

120 VAC 60 Hz

EUT Placement

80 cm height non-conductive table above referencergl plane

are
ed.

hne

ect
red

-

Frequency
Range of 150 kHz — 30 MHz
Measurement
Peak, Quasi-Peak, Average
Measurement
Detectors Rl
VBW: At least 27 kHz
1) The LISN, cable, limiter, and other necessargsneement system correction factors
loaded onto the EMI receiver / spectrum analyzeerwthe measurements are preform
The data is gathered and reported as the correatees.
Description 2) The EU_T is placed on a non-conductive pedesmj_emf expanded polyethylene foam
of at appropriate distance from ground planes andgeldgnto LISN. The LISN used has t
Measurement ability to terminate the unused port with atb@ohm) load when switched to either L1
(line) or L2 (neutral).
3) Maximum emissions are determined with peak deteand measurements at sel
points are made with quasi-peak and average dese®esults are recorded and compa
to limit.
Example Reported Measurement data = Raw receiver measutemelsN Factor + Cable factq
Calculations (dB) + Additional factor (when applicable)

Limits of Conducted Emissions at the AC Mains Ports

Frequency Range Class B Limits (dBuV)
(MHz) Quasi-Peak Average
0.150 -0.50 * 66-56 56-46
0.5-5.0 56 46
5.0-30 60 50

* The

limit decreases linearly with the logarithiintiee frequency in this range.

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.3.1 — AC Mains Conducted Emissions

Manufacturer LSR

Date 2-17-15

Operator Adam A

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Rule Part 15.207 /15.107/ RSS-GEN

Measurement ANSI C63.4 - 2009

Procedure ANSI C63.10 - 2009

Test Voltage 120 VAC 60 Hz supplying 3.3 VDC to module

EUT Placement

80 cm height non-conductive table, 40 cm from eaitground plane

Detectors

Peak; RBW 9 kHz

Quasi-Peak and Average

Additional Notes

1) Tested in continuous transmit and receive mode matkignificant difference between.
2) Emissions not effected by change in channel.
3) Emissions similar between 2-layer and 4-layer desigabular data representative of both.

Example Calculation:
Margin (dB) = Limit (dBuV) — Reading (dBuV)

Table
Quasi-

G . Pea.k Q-Pe.ak Q-.Pe.ak Peak Avera.ge Av-erarge Averafge

(MHz) Line Reading Reading Limit Margin Reading Limit Margin
(dBpv) (dBpv) (dBpv) (dB) (dBpv) (dBpv) (dB)
0.172 1 46.1 40.5 64.9 24.4 31.2 54.9 23.7
0.213 1 45.6 39.3 63.1 23.8 30.5 53.1 22.6
0.595 1 27.8 23.6 56.0 32.4 16.4 46.0 29.6
11.786 1 27.1 24.0 60.0 36.0 17.7 50.0 323
27.296 1 25.9 20.9 60.0 39.1 13.9 50.0 36.1
0.163 1 47.8 40.9 65.3 24.4 315 55.3 23.8
0.177 2 353 30.6 64.6 34.0 22.6 54.6 32.0
0.271 2 32.2 26.6 61.1 34.5 19.1 51.1 32.0
0.217 2 33.6 28.4 62.9 34.5 211 52.9 31.8
0.644 2 26.4 23.2 56.0 32.8 15.5 46.0 30.5
11.840 2 28.3 25.4 60.0 34.6 19.0 50.0 31.0
27.579 2 25.7 21.4 60.0 38.6 14.3 50.0 35.7

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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06137113 PMFeb 17, 2015

ISEINT]
FREQUENCY SCAN

Atten: 6 dB

Ref 85.00 dBpvV
Trace 1Pass

VBW 90 kHz

Free Run

Mkr1 154.49955 kHz
45.182 dBuV

Stop 30 MHz
Dwell Time 108.1 us(4.5 kHz)

sTaTUs 1 DC Coupled

Agilent EMI Receiver - Frequency Scan

Marker 1

10 dBidiv Ref 85.00 dBpV
Trace 1Pass

}
I
jr\ﬂﬁ»r"[ L Ut-f‘m"L.f\.JHw/\rf"W
|

Start 150 kHz
Res BW 9 kHz

06138134 PMFeb 17, 2015

ISEINT]
FREQUENCY SCAN

Atten: 6 dB

VBW 90 kHz

Free Run

Mkr1 176.99729 kHz
32.199 dBuv

Stop 30 MHz
Dwell Time 108.1 us(4.5 kHz)

sTaTUS 1 DC Coupled

Line 1

Line 2

INT

==
FREQUENCY SCAN

Atten: 6 dB

VBW 90 kHz

Free Run

Mkr1 172.49774 kHz
45.227 dBuV

Stop 30 MHz
Dwell Time 108.1 ps(4.5 kHz)

sTATUS 1 DC Coupled

Agilent EMI Receiver - Frequency Scan

|
|
|
|
L [

EINT|

FREQUENCY SCAN

Atten: 6 dB

VBW 90 kHz

Free Run

Mkr1 176.99729 kHz
31.598 dBuvV

Hl\[\jﬂmr Ry
it A AN

Stop 30 MHz
Dwell Time 108.1 us(4.5 kHz)

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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Appendix C - Uncertainty Summary

This uncertainty represents an expanded uncertekpsessed at
approximately the 95 % confidence level, using\eecage factor of k=2.

Table of Expanded Uncertainty Values, (K=2) for Specified Measurements

Measurement Type Particular Configuration Uncertainty Values
Radiated Emissions 3 — Meter chamber, Biconical Antenna 4.82 dB
3-Meter Chamber, Log Periodic
Radiated Emissions Antenna 4.88 dB
Radiated Emissions 3-Meter Chamber, Horn Antenna 4.85 dB
Absolute Conducted Emissions Agilent PSA/ESA Series 1.38 dB
AC Line Conducted Emissions Shielded Room/EMCO LISN 3.20dB
Radiated Immunity 3 Volts/Meter in 3-Meter Chamber 2.05 Volts/Meter
Conducted Immunity 3 Volts level 2.33V
EFT Burst, Surge, VDI 230 VAC 54.4V
ESD Immunity Discharge at 15kV 3200V
Temperature/Humidity Thermo-hygrometer 0.64°/2.88 %RH
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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Appendix D - References

DTS Meas Guidance v03r(Q

Publication Year Title

FCC CFR Parts 0-15 2015 Code of Federal Regulations — Telecommunicatior|s
American National Standard for Methods of
Measurement of Radio-Noise Emissions from Low

A e e Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz.
Low-power License-exempt Radio

RSS-210 Annex 8 2010 communication Devices (All Frequency Bands):
Category | Equipment

RSS-GEN lssue 4 2014 Gengral Requwemgnts and Information for the
Certification of Radio Apparatus

ANSI C63.10 2009 Am_erlcan Natl_onal Standgrd for Testing
Unlicensed Wireless Devices
Guidance for Performing Compliance Measuremerjts

2OO DS e Ee, DI 2014 on Digital Transmission Systems (DTS) Operating

Under 815.247

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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END OF REPORT

Date Version | Comments Person

2-18-15 VO Initial Draft Release Adam A
2-23-15 V1 Final Release Adam A
3-12-15 Vla | TCB Response Corrections / Additions Adam A
4-22-15 V1b | TCB Response Clarifications Adam A

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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