Plots — WLAN Lower Band Edge, continued

Agilent Spectrum Analyzer - Swept SA
[

ALIGNAUTO.

Marker 1 2.388698623287 GHz Avg Type: Voltage
. RIS Trig: Free Run AvglHold:>1001100

0: Fast ()
PREAMP. IFGain:Low ~__ #Atten: 6 I

(06142:48 PWFeb 15, 2017
e Peak Search

Mkr1 2.388 698 6 GHz

Ref 82.99 dBpV/m 38.347 dBpVim

Start 2.31000 GHz
#Res BW (CISPR) 1 MHz

Stop 2.39000 GHz

#VBW 3.0 MHz Sweep 2.000 ms (30000 pts)|

™ ™

Agilent Spectrum Analyzer - Swept SA

SENSEINT| ALIGNAUTO.
Avg Type: Voltage
AvglHold:>1001100

Peak Search
G Trig: Free Run

#htten: 6 dB
Mkr1 2.386 453 2 GHz

dBidiv  Ref 82.99 dBpVim 27.216 dBuVIm

Start 2.31000 GHz
#Res BW (CISPR) 1 MHz

Stop 2.39000 GHz

#VBW 1.8 kHz Sweep 52.00 ms (30000 pts)|

MCSO — HT40 - Peak

Plots — WLAN Upper Band Edge

Avg Type: Voltage Peak Search

AvglHold> 1001100

[Marker 1 2.488085502850 GHz
PNO:

Fast Cp)
PREAMP IF Gain:Low
Mkr1 2.488 085 ¢

Ref 86.99 dBpV/im 43.077 dBpVim

Start 2.483500 GHz
#Res BW (CISPR) 1 MHz

Stop 2.500000 GHz

#VBW 3.0 MHz Sweep 2.000 ms (30000 pts)|

Peak Search

Avg Type: Voltage
AvglHold>100/100

Marker 1 2.483521450715 GH:
P i

Fast
PREAMP. FGain:High _ #Att

21 5 GHz

Ref 66.99 dBV/m 2¢ dBuVim

==

Mkr—CF|

Mkr—RefLvl
Stop 2.500000 GHz m

Sweep 158.0 ms (30000 pts)

Start 2483500 GHz
#Res BW (CISPR) 1 MHz

#VBW 120 Hz

usG STATU

1 Mbps — Peak

SENSEIINT ALIGNAUTO
Avg Type: Voltage Peak Search

0: Fast Cp Trig: Free Run AvglHold:>1001100 W
PREAMP IFGain:Low #Atten: 10 dB
Mkr1 2.483 793 2 GHz
Ref 86.99 dBpV/m 43.086 dBuV/im

Agilent Spectrum Analyzer - Swept SA
i (07:11:44 PMFeD 13,2017
RACE

Marker Deita|
Mkr—RefLvl
Start 2.483500 GHz Stop 2500000 GHz m

#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)

sG. STATUS

1 Mbps - Average

Agilent Spectrum Analyzer - Swept SA
SENGEINT ALIGNAUTO

Avg Type: Voltage

ot o) Trig: Free Run AvglHold:>1001100 e
igh __ #Atten: 0 dB. i e——

Mkr1 2.483 511 0 GHz
482 dBuV/m

] N T T EEEIENCRTM o sourch
Marker 1 2.483511000367 GHz AEER) eak Searc
pReAp I

Ref 66.99 dBpV/m

=

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW (CISPR) 1 MHz #VBW 750 Hz Sweep 26.00 ms (30000 pts)

se. sTATUS

6 Mbps - Peak

6 Mbps - Average
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Plots — WLAN Upper Band Edge, continued

Agilent Spectrum Analyz:
7 P

E C I LGATTO__]07:2030mMreb 132017 [NERIRN

Marker 1 2.496603086770 GHz Avg Type: Voltage RacE ] eak Searcl
PNO: Fast Gy Trig: Free Run

PREAMP [FGain:Low *__ #htten: 10 dB

Mkr1 2.496 603 1 GHz m
41.769 dBpVim

Ref 86.99 dBuVim

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)

= 'sTATUS

™ ™

Avg Type: Voltage Peak Search

AvglHold>100/100

Marker 1 2.489856011867 o Trig: Free Run

PREAMP IFGain:High * #Atten: 0 dB

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW (CISPR) 1 MHz #VBW 910 Hz Sweep 22.00 ms (30000 pts)|

= STATUS

MCSO - Peak

UTO 0615150 PMFeb 15, 2017
T Peak Search

Avg Ty ge
AvglHold>100/100

Mkr1 2.484 633 6 GHz
47.834 dBuVim

Start 2.483500 GHz
#Res BW (CISPR) 1 MHz

Stop 2.500000 GHz
Sweep 2.000 ms (30000 pts)|

= sTATUS

#VBW 3.0 MHz

MCSO - Average

T, ALIGNAUTO | 0615445 PMFeb 15,2017
e Peak Search

\vg Type: Voltage
5o Trig:Free Run AvglHold:>100100
#Atten: 6 dB
Mkr1 2.483 675 § GHz
35.344 dBpVIm

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW (CISPR) 1 MHz #VBW 1.8 kHz Sweep 12.00 ms (30000 pts)

= 'sTATUS

MCSO — HT40 — Peak

MCSO — HT40 — Average
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Plots — BLE Band Edges
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gilent Spectrum Analyzer - Swept 54
o ALIGN AUTO
Type: Log-Pwr

3 DC | CORREC
Marker 1 2.338958298610 GHz \vg Type
AvglHold:>1001100

NO: Fast a Trig: FreeRun

st ¢
FGain:tigh _ #Atten: 0 dB

Mkr1 2.338 958 3 GHz

Ref 82.49 dBpV/im 57.322 dBuV/m

Start 2.31000 GHz Stop 2.39000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)

= sTATUS

B Agtent Speciram Ay - Swept SA

VG Typee Log-Pwe Peak Search

Marker 1 2.376722224074 GHz
AvglHold:>100/100

RO ot (o) Trig: Free Run
1FGoin:High *_ #Atten: 048
Mkr1 2.376 722 2 GHz

Ref 64.99 dBpV/m 44.612 dBpV/m

Next Pk Right!

Mkr—RefLvl

Start 2.31000 GHz
#Res BW 1.0 MHz

Stop 2.39000 GHz,
Sweep 24.00 ms (30000 pts)

usa s

#VBW 2.7 kHz

Lower Band Edge - Peak

Lower Band Edge - Average

VU Type ot P Peak Search

Trig: Free Run AvglHold:>100/100

Marker 1 2.492873412447 GHz
FCutnrigh *_ #Aten: 0B
Mkr1 2.492 873 4 GHz

Ref 82.49 dBuV/m 58.204 dBuV/m

Stop 2.500000 GHz |
Sweep 2.000 ms (30000 pts)

usa STATUS

Start 2.483500 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

Marker 1 2.498082636088 GHz Avg Type: Log-Pwr Peak Search
PNO: Fost Lo Trig: FreeRun AvglHold:>1001100
1F Gain:High #Atten: 0 dB

Mkr1 2.498 082 6 GHz

Ref 64.99 dBuV/m 45.431 dBuV/m

Start 2.483500 GHz Stop 2.500000 GHZ‘
#Res BW 1.0 MHz #VBW 2.7 kHz Sweep 6.000 ms (30000 pts)

usa STATUS

Upper Band Edge - Peak

Upper Band Edge - Average
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Laird

5.2.2 Radiated Emissions — Spurious Emissions

Operator Kimberly Bay / Shane Dock

QA Shane Dock / Kimberly Bay

Test Date February 14, 2017 / February 17, 2017 / March 22-24, 2017
Location 3-meter Semi-Anechoic Chamber

Temp. / R.H. 20-22°C/27-36% R.H.

Requirement

FCC 15.247 (d) / RSS-247 Section 5.5

Method ANSI C63.10 Sections 6.5, 6.6
Limits
30-88 40 N/A N/A
88-216 435 N/A N/A
216-960 46 N/A N/A
960-1000 54 N/A N/A
Above 1000 N/A 54 74

Test Parameters

Settings RBW = 1 MHz; VBW = 3 MHz for peak and at least 1/duty cycle for average
Above 1 GHz: absorbers on floor and tilt-gear added to antenna to maintain cone of
Test Chamber .
radiation
EUT 802.11b HT-20, 1 Mbps:
2412, 2437, 2462 MHz
BLE:
EUT 2402, 2440, 2480 MHz
WLAN:
Notes - .
Tested antenna port terminated; 1 Mbps used as worst case
BLE:
Notes

Eted as Bluetooth GFSK with FlexPIFA (highest gain) antenna
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Instrumentation

«.LSR
a%

a Laird Business

Date : B-Feb-2017 Type Test: Radiated Emisgions Job #: C-2602
Prepared By: Kim Customer: LSR Quote #: 16356

Mo Azset # ‘Desc_ription Manufacturer |M0de| # Serial # Cal Date |Cal Due Date | Equipment Status
1 EE3E0025 EMI Receiver Agilent MNanzzs MYEIZI0142 BM2iz0te shzizo7 Active Calibration
2 AAIEDISE Diouble Ridge Horn Antenna ETS Lindgren 3z 109300 101206 032017 Ative Calibration
3 EE3EDIS3 Low Moise Amplifier Mini-Circuits ZVA-Z13R-5+ 40201423 1032016 1032017 Active Calibration
4 AAGEOODT Double Ridge Horn Antenna EMCO i) a3n-4132 Tzzizng Tamzor Active Calibration
5 AAIEDIS: High Pass Filter 2.4 GHz KW HPF-L-14136 Tavz-n4 2912016 Hzarzo? Active Calibration
B AADE0IG4 High Pass Filter 2.4 GHz Kl HFF-L-14126 Tarz-02 TZE20E T2BZ0T Active Calibration
7 EE3EDIED Low Moise Amplifier Mlini-Circuits ZWA-213H-5e 477TI020 Rl ki Active Calibration
8 AADE0TT4 Small Horn Antenna ETE Lindgren IMEC-PA 00Z0E2E0 HZH2ME 22017 Active Calibration

Table — WLAN & BLE Spurious Emission Data 30-1000 MHz

949.18 Horizontal  Vertical Low 1
947.08 1.00 0.0 28.4 435 15.1 Vertical Vertical Low 1
196.64 1.00 0.0 28.0 435 15.5 Vertical Vertical Low 1
198.74 1.00 0.0 28.0 435 15.5 Horizontal Vertical Low 1
Notes: 1) System noise floor measurements
Table — WLAN Spurious Emission Data 1-25 GHz
4824 4.00 45 44,58 38.85 54 15.15 Horizontal Side Low
7311 1.42 55.2 53.8 50.05 54 3.95 Horizontal Side Mid
7386 1.45 58.3 52.46 47.66 54 6.34 Horizontal Side High
Company: Laird Technologies, Inc. Name: Sterling — LWB5
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Table — BLE Spurious Emission Data 1-25 GHz

Laird

4804  1.67 235 44.5 37.8 54 16.2  Horizontal  Side Low
4880  1.00 45 453 39.8 54 142  Horizontal  Side Mid
7320 185 50 51.8 46.4 54 7.6 Horizontal  Side Mid
4960  1.00 485 453 39.3 54 147  Horizontal  Side High
7440 176 62 51.9 46.4 54 7.6 Horizontal  Side High
Company: Laird Technologies, Inc. Name: Sterling — LWB5
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Plots — WLAN Spurious Emissions

Marker 1 198.74 MHz
CISPR

PhEAmP Free Run
Mkr1 198.73985 MHz

Ref 60.00 dBuV/im 34.733 dBuV/m

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

Start 30 MHz

Res BW 120 kHz VBW 1.2 MHz

™

ALIGNAUTO

Free Run

Mkr1 196.6396 MHz

Ref 60.00 dBpV/m 34.313 dBuVim

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

Start 30 MHz

Res BW 120 kHz VBW 1.2 MHz

Agilent EMI Receiver - Frequency Scan
5 SENSEINT|

FREQUENCY SCAN  Sean

>

Free Run

Mkr1

7 500 AC
Marker 1 949.18 MHz
PREAMP.

Smooth Ly
Scan " Atten: 0 dB

949.17873 MHz

Ref 60.00 dBpV/im 34.872 dBuVim

SENSEINT
FREQUENCY SCAN

Peak Search

Smooth  Cp)
Scan

Atten: 0 dB. Free Run

Mkr1 999.45999 MHz
34.796 dBuV/m

PREAMP

Ref 60.00 dBpV/im

Next Pk Right|
Next Pk Left|

#Stop 1 GHz
Dwell Time 7.5 ps (60 kHz)

'sTATUS

#Start 200 MHz
Res BW 120 kHz

=

VBW 1.2 MHz

#Stop 1 GHz
Dwell Time 7.5 ps (60 kHz)

'sTATUS

#Start 200 MHz
Res BW 120 kHz

=

VBW 1.2 MHz

200-1000 MHz — Horizontal Antenna

[y ——y

[Marker 1 2.056842500000 GHz

IF Gain:Low

Avg Type: Voltage
AvglHold>1001100

Ref 82.99 dBpV/im

Stop 2.3100 GHz
Sweep 2.667 ms (40001 pts)

Start 1.0000 GHz
Res BW (CISPR) 1 MHz

usG

#VBW 3.0 MHz

200-1000 MHz — Vertical Antenna

Agilent Spectrum Analyzer - Swept SA
i SENGEINT [ aliGNAUTO
Avg Type: Voltage
AvglHold:>1001100

B TR soe ac | come CEFIEERTM 1, Soarch

Marker 1 2.190298750000 GHz o 4 eak Searcl
PNO: F:

PREAMP i

Mkr1 2.190 30 GHz
38.242 dBuV/m

Stop 2.3100 GHz
Sweep 50.67 ms (40001 pts)|

STATUS

Start 1.0000 GHz
Res BW (CISPR) 1 MHz

=3

#VBW 30 kHz

1-2.31 GHz — H+V Antenna

1-2.31 GHz — H+V Antenna — Reduced VBW
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Plots — WLAN Spurious Emissions, continued

Avg Type: Volt
[Marker 1 3.279100000000 z - TR A:ﬁulﬁiﬂ&ﬁo‘é
48
Mkr1
Ref 82.99 dBuV/im

Start 2. z " Stop 4.0000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 5.333 ms (40001 pts)|
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10:31:40 M M 23, X
Avg Type: Voltage TRA
AvglHold> 1001100

PNO: Fast (g Trig: Free Run
IFGain:Low  #Atten: 0 dB.

Ref 66.99 dBpV/m

Start 2.5000 GHz Stop 4.0000 GHz
Res BW (CISPR) 1 MHz Sweep 58.67 ms (40001 pts)

#VBW 30 kHz

= STATUS

2.5-4 GHz — H+V Antenna

UTO 05135102 PMFeb 14, 2017
T Peak Search

Avg Ty ge
AvglHold>100/100

Stop 18.000 GHz.

Sweep 536.0 ms (10001 pts)

=3 STATUS

2.5-4 GHz — H+V Antenna — Reduced VBW

Agilent Spectrum Analyzer - Swept SA

| I
Marker 1 7.30960

[ SE:INT] UTO |05:42:06 PMFeb 14, 2017
T Peak Search

Avg Type:
5o Trig:Free Run AvglHold>100/100
Atten: 0 dB

Mkr1 7.309 6 GHz
51.231 dBpVIm

Mkr—RefLvl

Stop 18.000 GHz.
Sweep 536.0 ms (10001 pts)

=3 STATUS

Low Channel- 4-18 GHz — Reduced VBW

| SENSENT
v Run

7 R S0 ac | cow
Marker 1 7.385200000000 GHz o .
o " #htten:0 dB

0: Fast
PREAMP. IFGain:Low

Start 4.000 GHz

Res B.W (CISPR) 1 MHz #VBW 30 kHz

Stop 18.000 GHz
Sweep 536.0 ms (10001 pts)

STATUS

Start 18.000 GHz

Mid Channel- 4-18 GHz — Reduced VBW

| SENSEINT ALIGNAUTO.

Avg Type: Voltage
Trig: Free Run AvglHold>100/100
#htten: 0 dB

Stop 25.000 GHz
Sweep 268.0 ms (10001 pts)

STATUS

Res BW (CISPR) 1 MHz #VBW 30 kHz

High Channel-4-18 GHz — Reduced VBW

18-25 GHz — Reduced VBW
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