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Summary of Test Data

Test Requirement ézztl:f:.bieszzg Result
20dB Bandwidth Test 15.247(a)(1) Pass
Carrier Frequency Separation Test 15.247(a)(1) Pass
Number of Hopping Frequencies Test 15.247(a)(1) Pass
Time of Occupancy (Dwell Time) Test 15.247(a)(1)(iii) Pass
Maximum Output Power Test 15.247(b) Pass
RF Antenna Conducted Spurious Test 15.247(d) Pass
Radiated Spurious Emission Test 15.205, 15.209 Pass
Emission on the Band Edge Test 15.247(d) Pass
AC Power Line Conducted Emission Test 15.207 Pass
Antenna Requirement 15.203 Pass

Note: Please note that the test results with statement of conformity, the decision rules which
are based on: Safety Testing: the specification, standard or IEC Guide 115.
Other Testing: the specification, standard and not taking into account the measurement

uncertainty.
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Product: SOM module

Model No.: SB30

Operating Frequency: 2402 MHz ~ 2480 MHz
Channel Number: 79 channels

Frequency of Each Channel:

2402+1k, k=0~ 78

Access scheme:

GFSK, m/ADQSP, 8DPSK

Rated Power: DC 2.7V ~ 5.5V
Power Cord: N/A

Sample receiving date: Oct. 16, 2019
Sample condition: Workable

Test Date(s):

Oct. 18, 2019 ~ Nov. 28, 2019

1.2 Antenna description

Antenna Gain
Antenna Type

Connector Type : |-Pex

:5dBi/ 2 dBi
: Dipole antenna
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1.3 Operation mode

The EUT was supplied with DC 5 V from Carrier Board (Test voltage: 120Vac, 60Hz).

Connected to Notebook via USB Cable, executing “CMD” and enter command to select
different frequency and modulation.

The signal is maximized through rotation and placement in the two orthogonal axes.

X axis Y axis

After verifying three axes, we found the maximum electromagnetic field was occurred at
X axis. The final test data was executed under this configuration.

1.4 Peripherals equipment

No. Model no. Specification
sdopter | eatoegiazo | /P 100240V 208, 50.608
Peripherals Brand Model No. Serial No. Data cable
Notebook PC HP HP4ZBOE§Ok 5CD8021S9H | Micro USB Cable 0.8 meter x 1
Carrier Board [InnoComm SB30 carrier N/A N/A
Board
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2. 20dB Bandwidth Test
2.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.

The 20dB bandwidth per FCC §15.247(a)(1) was measured using a 50 ohm spectrum analyzer

with the resolutions bandwidth set> 1% of 20dB Bandwidth, the video bandwidth = RBW,

and the SPAN may equal to approximately 2 to 3 times the 20dB bandwidth. The test was
performed at 3 channels (lowest, middle and highest channel). The maximum 20dB
modulation bandwidth is in the following Table.

2.2 Operating Environment Condition

Temperature ('C) : 24

Relative Humidity (%) : 57

2.3 Test Results

0 2402 0.962
DH5 39 2441 0.959
78 2480 0.960
0 2402 1.290
2DH5 39 2441 1.290
/8 2480 1.291
0 2402 1.300
3DH5 39 2441 1.296
78 2480 1.295
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Chain0 : 20dB Occupied Bandwidth @ DH5 Ch 0

et
10:53:35 AMOCt 22, 2019
Radie Std: Nene

000!
o Trig:FreeRun Avg|Held> 100100
#FGainLow #Atten: 10 dB Radio Device: BTS
Ref Offset 21 dB
10 dBldiv Ref 20.00 dBm

Log

Center 2.402 GHz Span J MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 8.27 dBm
871.15 kHz
Transmit Freq Error 14.361 kHz OBW Power 99.00 %
x dB Bandwidth 961.5 kHz x dB -20.00 dB

use STATUS

Chain0 : 20dB Occupied Bandwidth @ DH5 Ch 39

Spectrum Analyz
10:55:39AMOct 22, 2019

) AL R o -
enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None
= o Trig:Free Run ‘AvglHold>1001100
Radie Device: BTS

MEGainLow © ¥Atten: 30 dB

Ref Offset 21 dB
10 dB/div Ref 20.00 dBm
Log

Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 8.55 dBm
878.67 kHz
Transmit Freq Error 15.267 kHz OBW Power 99.00 %
x dB Bandwidth 958.7 kHz x dB -20.00 dB

use sTATUS

Chain0 : 20dB Occupied Bandwidth @ DH5 Ch 78

Center Freq: 2.4800000¢
o Trig:Free Run Avg|Hold:>100/100

HIFGain:Low 7 #Atten: 30 4B Radio Device: BTS

Ref Offset 21 dB

10 dBidiv Ref 20.00 dBm
og
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 8.38 dBm
878.60 kHz
Transmit Freq Error 14.956 kHz OBW Power 99.00 %

x dB Bandwidth 960.4 kHz x dB -20.00 dB

STATUS

usc




intertek

Total Quality. Assured.
TEST REPORT

Intertek Report No.

Chain0 : 20dB Occupied Bandwidth @ 2DH5 Ch 0

Tl Y
Center Freq: 2.402000000 GHz

10,57:22 AMOct

usc

H Radio Std: None
o Trig:Free Run Avg|Hold:>100/100
WIFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB

10 dBidiv Ref 20.00 dBm

Log
Center 2,402 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 8.91 dBm

1.1717 MHz
Transmit Freq Error 10.676 kHz OBW Power 99.00 %
x dB Bandwidth 1.290 MHz x dB =20.00 dB

STATUS

:191000317TWN-001
Page: 10 of 59

Chain0 : 20dB Occupied Bandwidth @ 2DH5 Ch 39

4 3 AMOct 22, 2019
nter Freq: 2.4410000 Radio Std: None
oo Trig:FreeRun ‘AvglHold> 1001100
WFGain:Low #htten: 30 dB Radio Device: BTS
Ref Offset21 dB.
10 dBfdiv Ref 20.00 dBm
Log
Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 9.14 dBm
1.1713 MHz
Transmit Freq Error 11.248 kHz OBW Power 99.00 %
x dB Bandwidth 1.290 MHz x dB -20.00 dB
usc sTaTUs,

Chain0 : 20dB Occupied Bandwidth @ 2DH5 Ch 78

5 4 10;58:25 AMOct 22, 2019
q Center Freq: 2 480000000 GHz Radio Std: None
2R00000NRES o Trg:Free Run ‘Avg|Hold:> 1001100
WFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB.
10 dBidiv Ref 20.00 dBm
Log
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 9.03 dBm
1.1705 MHz
Transmit Freq Error 11.458 kHz OBW Power 99.00 %
x dB Bandwidth 1.291 MHz x dB =20.00 dB
uss sTaTUS
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Chain0 : 20dB Occupied Bandwidth @ 3DH5 Ch 0

| AL
Center Freq: 2.402000000

105601 AM Ot 22, 2019

usc

8 Radio Std: None
5o Trig:Free Run Avg|Hold:>100/100
HFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB

10 dBidiv Ref 20.00 dBm

Log
Center 2,402 GHz Span 3 MHz
#Res BW 30 kHz #UVBW 100 kHz Sweep 3.333ms

QOccupied Bandwidth Total Power 8.85 dBm

1.1782 MHz
Transmit Freq Error 14.002 kHz OBW Power 99.00 %
x dB Bandwidth 1.300 MHz x dB =20.00 dB

sTATUS

:191000317TWN-001
Page: 11 of 59

Chain0 : 20dB Occupied Bandwidth @ 3DH5 Ch 39

Ref Offset 21 dB
Ref 20.00 dBm

"
HIFGain:Low

T ree Run
#Atten: 30 dB

inter Freq: 2.4410000¢

AM O 22, 2019
: None

Radio
Avg|Hold:>100/100
Radie Device: BTS

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1782 MHz
Transmit Freq Error 13.716 kHz
x dB Bandwidth 1.296 MHz

s

Span 3 MHz
#VBW 100 kHz Sweep 3.333ms

Total Power 9.09 dBm

OBW Power 99.00 %

x dB -20.00 dB

STATUS

Chain0 : 20dB Occupied Bandwidth @ 3DH5 Ch 78

5 p 11,0004 AMOct 22, 2019
q Center Freq: 2 480000000 GHz Radio Std: None
2R00000NRES o Trg:Free Run ‘Avg|Hold:> 1001100
WFGain:-Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB.
10 dBidiv Ref 20.00 dBm
Log
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 8.84 dBm
1.1785 MHz
Transmit Freq Error 13.654 kHz OBW Power 99.00 %
x dB Bandwidth 1.295 MHz x dB =20.00 dB
uss sTaTUS
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3. Carrier Frequency Separation Test

3.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.
The carrier frequency separation per FCC §15.247(a)(1) was measured using a 50 ohm

spectrum analyzer with the resolutions bandwidth set at = 1% of the span, the video

bandwidth = RBW, and the SPAN was wide enough to capture the peaks of two adjacent
channels. The carrier frequency separation result is in the following Table.

3.2 Operating Environment Condition

Temperature ('C) : 24

Relative Humidity (%) : 57

3.3 Test Results

Adjacent channel ..
Mode Channel Frequency separation Limit
(MHz) (MHz) (MHz)
0 2402 0.984 0.641
DH5 39 2441 1.164 0.639
78 2480 1.090 0.640
0 2402 1.233 0.860
2DH5 39 2441 1.303 0.860
78 2480 1.001 0.861
0 2402 0.997 0.867
3DH5 39 2441 1.018 0.864
78 2480 1.089 0.863
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ChainO0 : Carrier Frequency Separation @ DH5 Ch 0

| sehiseiinT|

11,2146 AMOCt 22, 2019
TRACE|

4 Type: Log-Pur
FiGiWide oo Trig:FreeRun AvglHold:> 1001100
IFGain:Low #Atten: 30 dB
Ref Offset 21 dB
10 de/div - Ref 20.00 dBm
Log
o1 &
—
, ra '1
4' '7\‘

LT T T 2 AT ST S T e
Center 2.402500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.33 ms (10001 pts)
usc i) Paints changed; all traces cleared sTATUS

Chain0 : Carrier Frequency Separation @ DH5 Ch 39

Agilent Spectrum A

| SENSE:INT| 1123044 AMOct 22, 2019
g Type: Log-Pwr TRACE
PHG:Wide GO Trig:FresRun Avg|Hold>100/100
IFGain:Low #hrten: 30 dB
AMkr2 1.164 MHz
Ref Offset 21 dB
{ogeidy_ Ref 20.00 dBm 0.344 dB
A
[
0 . 5
F v
il \
7 T
|
\
i
- A | — ”””,g'ff | | “q"'\ R, VA A ) F—
Kanitnitih b dimaramdl i QTR T T
Center 2.441500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.33 ms (10001 pts)
s —

Chain0 : Carrier Frequency Separation @ DH5 Ch 78

NT| AAALIGN OFF 11:35:28AMOCt 22, 2019
Avg Type: Log-Pwr
PNO: Wide o 1nig:Free Run Avg|Hold=>100/100
IFGain:Low #Atten: 30 dB
AMKr2 1.090 MHz
Ref Offset 21 dB
joderiy__Ref 20.00 dBm 0.310 dB
o VA
| | F Y
i A
| f A
A b
\ | /| \
| /

e ;:.i Fes T pureyod ‘ T R T e
Center 2.479500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.33ms (10001 pts)
o staus




intertek

Total Quality. Assured. Intertek Report No.: 191000317 TWN-001
TEST REPORT Page: 14 of 59

ChainO0 : Carrier Frequency Separation @ 2DH5 Ch 0

| SENSEINT]
Type: Log-Pwr
FiGiWide oo Trig:FreeRun AvglHold:> 1001100
IFGain:Low #Atten: 30 dB
Ref Offset 21 dB
{0 dBidiv Ref 20.00 dBm -0.650 dB
; )
AP i,
il d
/ 1
I T 'i‘hh'.l'\li 'h'x.i..;tiil;'h.;';]_"f"';i TR '1' ._nj' ST YR
Center 2.402500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.33 ms (10001 pts)
usc i) Paints changed; all traces cleared sTATUS

Chain0 : Carrier Frequency Separation @ 2DH5 Ch 39

AALIGN OFF 11:27:06 AMOct 22, 21
Avg Type: Log-Pwr TRACE
AvglHold>100/100

PNO: Wide 0 1rig:Free Run
IFGain:Low #htten: 30 dB

AMKr2 1.303 MHz
Ref Offset 21 dB
jo sy Ref 2(:.00 dBm -0.340dB

\

1§ TRILST s T i — ' | e T — Eap A PRI A
T T T R T T |
| | |
Center 2.441500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.33 ms (10001 pts)

jusc| A File <Data png> saved sTATUS

Chain0 : Carrier Frequency Separation @ 2DH5 Ch 78

Agilent Spectrum
oC | SEMSENT|
E vg Type: Log-Pur
ST PNO: Wide 50 1nig:Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB cerlF PN
AMKr2 1.001 MHz
Ref Offset 21 dB
{0 dBidiv Ref 20.00 dBm -0.545 dB
Q' ¢
s o e

Center 2.479500 GHz Span 10.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 5.33 ms (10001 pts)

usc LFile <Data.png> saved STATUS
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ChainO0 : Carrier Frequency Separation @ 3DH5 Ch 0

Agilent Spectrun

| sehiseiinT|

2.402500000 GHz

Ref Offset 21 dB

10 de/div - Ref 20.00 dBm
Leg

PNO: Wide 50 1nig:Free Run
IFGain:Low #htten: 30 dB

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

AMKr2 997 kHz
0.007 dB

Center 2.402500 GHz
#Res BW 100 kHz

usc LFile <Data.png> saved

#VBW 300 kHz

STATUS

Span 10.00 MHz
Sweep 5.33 ms (10001 pts)

Chain0 : Carrier Frequency Separation @ 3DH5 Ch 39

11:30:46 AM Oct 22, 2019
g Type: Log-Pwr TRACE
3 | Trig:Free Run Avg|Hold:> 1001100 TveE
Foaint ou = taten: 30 4B oerfP P
AMKr2 1.018 MHz
Ref Offset 21 dB
Jo gz Ref 20.00 dBm -0.676 dB
T
b ,r,.—‘",—‘.'—.—s‘—,J e T T T e e T Wt
| |
Center 2.441500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.33ms (10001 pts)
jusc| A File <Data png> saved sTATUS

Chain0 : Carrier Frequency Separation @ 3DH5 Ch 78

Agilent Spectrun

| sehiseiinT|

2.479500000 GHz

Ref Offset 21 dB

10 de/div - Ref 20.00 dBm
Leg

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

PNO: Wide 50 1nig:Free Run
IFGain:Low #htten: 30 dB

AMKr2 1.088 MHz
0.765 dB

Center 2.479500 GHz
#Res BW 100 kHz

usc LFile <Data.png> saved

#VBW 300 kHz

STATUS

Span 10.00 MHz
Sweep 5.33 ms (10001 pts)
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4. Number of Hopping Frequencies Test
4.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.
The number of hopping frequencies per FCC §15.247(a)(1) was measured using a 50 ohm

spectrum analyzer with the resolutions bandwidth set at = 1% of the span, the video

bandwidth = RBW, and the SPAN was the frequency band of operation. The carrier
frequency separation result is in the following Table.

4.2 Operating Environment Condition

Temperature (‘C) : 24

Relative Humidity (%) : 57

4.3 Test Results

Frequency Range (MHz) Hopping Channels

2402~2480 79
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Agilent Spectrum Analyzer - Occupied BW

X RL RF s0R DO | SEMSE:INT M\ ALIGN OFF 11;50:29 AM Oct 22, 2019
Eenter Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio Std: Nene
G Trig: Free Run Avg|Hold:> 1001100
#IFGain:Low #Atten: 30 dB Radio Device:BTS
Ref Offset21 dB
10 dBidiv Ref 20.00 dBm
Log
10.0
DUU A — - i ——i e

00
200
300
-40.0 B
-60.0
-B0.0
700
Center 2.441 GHz Span 100 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10 ms|

Occupied Bandwidth Total Power 25.1 dBm

78.045 MHz

Transmit Freq Error 1.448 kHz OBW Power 99.00 %

x dB Bandwidth 79.06 MHz x dB -20.00 dB
MSG. STATUS.
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5. Time of Occupancy (Dwell Time)

5.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.
The time of occupancy (dwell time) per FCC §15.247(a)(1) was measured using a 50 ohm

spectrum analyzer with the resolutions bandwidth set at 1IMHz, the video bandwidth =

RBW, and the zero span function of spectrum analyzer was enable. The EUT has its hopping
function enable.

5.2 Operating Environment Condition

Temperature (°C) : 24

Relative Humidity (%) : 57

5.3 Test Results

The total sweep time is 0.4x79 Channels =31.6 seconds

Due to the number of hops in the 31.6s sweep, we determined to reduce the sweep time to
5s, count the number of hops and multiply by 6.32. The total number of hops will be
multiplied by the measured time of one pulse.

Packet Pulse Measure time | Dwell time
Mode duration Limit (s) | Test Results
type i (s) (s)
DH1 0.383 31.6 0.122 0.4 Pass
GFSK DH3 1.637 31.6 0.262 0.4 Pass
DH5 2.878 31.6 0.307 0.4 Pass
2DH1 0.388 31.6 0.124 0.4 Pass
1t/4-DPSK 2DH3 1.641 31.6 0.263 0.4 Pass
2DH5 2.882 31.6 0.307 0.4 Pass
3DH1 0.388 31.6 0.124 0.4 Pass
8-DPSK 3DH3 1.641 31.6 0.263 0.4 Pass
3DH5 2.885 31.6 0.308 0.4 Pass
Note: (1) Dwell time = 1600 + ( 79 x N ) x Pulse duration x Measure time
(2) DH1, N=2
DH3, N=4

DH5, N=6
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Chain0 : Dwell Time @ DH1 Ch O

03:48:40PM Oct 22, 2019

Jucted Spurious_f)e,_SMO_Module (GFSK_Chain0_Ch 75_2460)

Agilent Spectrum Analyzer - Co

X ALTGN AUTO

000000 GHz Trig Delay: 400.0 ps #Avg Type: RMS
PHO: Fast ~»- TTig: Video

IFGain:Low #Aren: 10 dB

SENSEINT)

AMKkr2 382.6 s
Ref Offset21 dB
igélﬁl;d” Ref 20.00 dBm 0.66 dB|

S

Span 0 Hz
Sweep 2.000 ms (10001 pts|

Center 2.402000000 GHz
|Res BW 1.0 MHz #VBW 1.0 MHz

3944 us -39.50 dBm
38256 us (4) 066 dB

STATUS

ChainO : Dwell Time @ DH3 Ch 0

Ch 78_2480)

ed Spurious_{}=,_SMO_Module (G

Agilent Spectru
02:50:20PM Oct 22, 2019

SENSE:INT] ALIGN AUTO)

Trig Delay: -400.0 ps #Avg Type: RMS
PHO: Fast —+-  17ig: Video
IFGain:Low #Atten: 10 dB

' =
Time 2.500 ms

AMEkr2 1.637 ms
Ref Offset21 dB
tgga:d.v Ref 20.00 dBm 1.76 dB

Center 2.402000000 GHz Span 0 Hz
|Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.500 ms (10001 pts|
N t 3%44us -39.66 dBm
a1 tom 1.637 ms (&) 176 dB

STATUS

ChainO : Dwell Time @ DH5 Ch 0

2.402000000 GHz

ide ~—s-

Trig: Video
#Atten: 30 dB

AMKr2 2.878 ms|

Ref Offset21 dB
j0dadv Ref 20.00 dBm -13.30 dB
og -

Span 0 Hz

Center 2.402000000 GHz
Sweep 3.533 ms (10001 pts|

les BW 1.0 MHz #VBW 1.0 MHz
N t 300.7 us 1,37 dBm
a1 to(m 2878ms (4) 133048
3
4
5
6 v
>

STATUS
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ChainO : Dwell Time @ 2DH1 Ch 0

urious_f)e,_SMO_Module [ wind_Ch 78_2460)
S INT| ALTG!

5 A
2.402000000 GHz TrigDelay: 4000ps  #Avg Type: RMS

Agilent Spectrum Analyz

PHO: Fast ~»- TTig: Video
IFGainiLow #Aren: 10 dB
AMkr2 387.8 ps|
Ref Offset 21 dB
10 d8/div_ Ref 20.00 dBm 8.02 dB|
Log
@
o ¥
sl
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (10001 pts]
—— = =
t 3944us -40.39 dBm
toa) 378 us (A) 802 dB
< 3 =
usc sTaTUS

ChainO : Dwell Time @ 2DH3 Ch 0

0_Ch 78_2480)

Agilent Spectrum Analyz lucted Spurious_{}=,_SMO_Module (GFSK

SENSEIN ALIGNAUTO
Trig Delay: -400.0 ps #Avg Type: RMS
PHO: Fast —+-  17ig: Video
IFGain:Low #Atten: 10 dB

03:50:53PM Dct 22, 2019
TRACE| &

AMEKr2 1.641 ms
Ref Offset21 dB
tgga:d.v Ref 20.00 dBm -2.50 dB|

Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.500 ms (10001 pts|
N t 3%44us -38.35 dBm
a1 tom 1.641 ms (&) -2.50 dB
3
4
5
[ -

s STATUS

ChainO : Dwell Time @ 2DH5Ch 0

2.402000000 GHz Trig Delay: 3000 us  Avg Type: LogH
AN v Trig: Video
IFGain:Low #Atten: 30 dB

AMkr2 2.882 ms
Ref Offset21 dB
tgga:d.v Ref 20.00 dBm 8.25 dB|

Center 2.402000000 GHz Span 0 Hz
les BW 1.0 MHz #VBW 1.0 MHz Sweep 3.533 ms (10001 pts]

N t 2936 us -18.40 dBm
a1 to(a) 2882 ms (4) 825dB

STATUS
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ChainO : Dwell Time @ 3DH1Ch 0

Agilent Spectrum Analyz urious_f)=,_SMO_Module [ waind_Ch 78_2480)

S INT| ALTGN AL
#Avg Type: RMS

Trig Delay: 4000 ps

2.402000000 GHz

PHO: Fast ~»- TTig: Video
IFGainiLow #Aren: 10 dB
AMkr2 387.8 ps|
Ref Offset 21 dB
10 d8/div_ Ref 20.00 dBm 32.65 dB|
Log
kit & | ]
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (10001 pts]
t 3944us 3851 dBm
toa) 378 us (A) 3266 dB
< 3 =
usc sTaTUS

ChainO : Dwell Time @ 3DH3 Ch 0

Agilent Spectrum Analyz jucted Spurious 1}, _SMO. Module (GFSK 0_Ch 78_2480)

SENSEIN ALIGNAUTO
Trig Delay: -400.0 ps #Avg Type: RMS
PHO: Fast —+-  17ig: Video
IFGain:Low #Atten: 10 dB

04:05:35 PM Dct 22, 2019
TRACE| &

AMEKr2 1.641 ms
Ref Offset21 dB
tgga:d.v Ref 20.00 dBm -7.10 dB|

Span 0 Hz

Center 2.402000000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.500 ms (10001 pts|
N t 3%44us 3853 dBm
a1 tom 1.641 ms (&) -7.10dB
3
4
5
[ -
< »
sa st

Chain0 : Dwell Time @ 3DH5Ch 0

2.402000000 GHz TrigDelay: 00045 Ava Type: Log

ide ~—s-

BN rig; Video
IFGain:Low #Atten: 30 dB

AMkr2 2.885 ms
Ref Offset21 dB
tgga:d.v Ref 20.00 dBm -9.87 dB|

. A I
1 1
A
4
Center 2.402000000 GHz Span 0 Hz
les BW 1.0 MHz #VBW 1.0 MHz Sweep 3.533 ms (10001 pts]
N t 2996 us 1623 dBm
a1 t o 2885 ms (A) 987 dB
3
4
5
13 v
>

STATUS
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5. Maximum Output Power Test

5.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.

The power output per FCC §15.247(b) was measured on the EUT using a 50 ohm SMA cable
connected to peak power meter via power sensor. Power was read directly and cable loss
correction (2 dB) was added to the reading to obtain power at the EUT antenna terminals.
The test was performed at 3 channels (lowest, middle and highest channel).

5.2 Operating Environment Condition

Temperature (°C) : 24
Relative Humidity (%) : 57
5.3 Test Results
Output Total Maximun | Maximun
Frequenc Power Power ower ower Limit | Margin
Mode - Channel (:\:I/IHz) ! (AV) (AV) p(PK) p(PK) (dBm) (ng)
(dBm) (mW) (dBm) (mW)
0 2402 -0.27 0.94 1.49 141 30 -28.51
DH5 39 2441 -0.13 0.97 1.41 1.38 30 -28.59
78 2480 -0.23 0.95 1.40 1.38 30 -28.60
0 2402 -0.15 0.97 2.76 1.89 30 -27.24
2DH5 39 2441 -0.10 0.98 3.13 2.06 30 -26.87
78 2480 -0.15 0.97 2.89 1.95 30 -27.11
0 2402 -0.19 0.96 2.78 1.90 30 -27.22
3DH5 39 2441 -0.06 0.99 3.21 2.09 30 -26.79
78 2480 -0.15 0.97 3.05 2.02 30 -26.95
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5. RF Antenna Conducted Spurious Test

5.1 Test Setup & Procedure

The test procedure was according to FCC measurement guidelines DA 00-705.

The measurements were performed from 30MHz to 25GHz RF antenna conducted per FCC
15.247 (c) was measured from the EUT antenna port using a 500hm spectrum analyzer with
the resolution bandwidth set at 100 kHz, and the video bandwidth set at 100 kHz.

Harmonics and spurious noise must be at least 20dB down from the highest emission level
within the authorized band as measured with a 100 kHz RBW.

5.2 Operating Environment Condition

Temperature (°C) : 24

Relative Humidity (%) : 57
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5.3 Test Results

Intertek Report No.: 191000317TWN-001

Chain0 : Conducted Spurious @ DH5 Ch 0

Agilent Spectrum Anal Spurious_{}=__SMO_Module
SENEET
7 #Avg Type: RMS
2A000000 GHERTE L T FreeRun AugiHold: 1010
IFGain:Low W#hAtten: 6 dB
Mkr1 2.402 009 076 GHz
Ref Offset 21 dB
{0 geidy_Ref 17.00 dBm 0.367 dBm
|
)
Center 2.4020000 GHz Span 700.9 kHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
usc —

Chain0 : Conducted Spurious @ DH5 Ch 0

Type: RMS
Trig: Free Run AvglHold: 1010

PHO: Fast =+~
IFGain:Low #hten: 6 dB
Mkr1 2.402 2 GHz

10 d8/div__ Ref 17.00 dBm
Log

Ref Offset 21 dB 0.478 dBm

12

|
tart 30 MHz Stop 25.00 GHz
les BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)
|NEEE Y O] FUNCTIONWIBTH]__FuncCTionvae |
r 24022 GHz 0.478 dBm
2
3
4
5
6
7
8
9
10

s

STATUS
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Chain0 : Conducted Spurious @ DH5 Ch 39

Agilent Spectrum Anal Spurious_{}=__SMO_Module
7 #Avg Type: RMS
2AM000000 GHERPE] L T FreeRun AugiHold: 1010
IFGain:Low W#hAtten: 6 dB
Mkr1 2.440 993 400 GHz
Ref Offset 21 dB
{0 geidy_Ref 17.00 dBm 0.084 dBm
4
@
|
}

Center 2.441000 GHz Span 3.000 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)

usc —

Chain0 : Conducted Spurious @ DH5 Ch 39

Agilent Spectrum Analyze ted Spurious_{)=,_SMO_Module [GFS 39
7 S v 3 12:03:08PM Oct 22, 2019
TRACE|

" RAvg Type: RMS
AuglHold: 1010

S
arker 1 2.440853500000 GHz 5
Trig: Free Run

PHO: Fast =+~
#Atten: 6 dB

IFGain:Low

MKkr1 2.440 9 GHZ
Ref Offset21 dB
igﬁlﬁl;d” Ref 17.00 dBm 0.040 dBm|

".

tart 30 MHz Stop 25.00 GHz
les BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)
J1rd sl v ot T FUNCHON WITRLFUCHon e ]

f 24409 GHz 0.040 dBm

A

STATUS
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Agilent Spectrum Anal

Intertek Report No.: 191000317TWN-001

Chain0 : Conducted Spurious @ DH5 Ch 78

Spurious_{]=,_SHO_ Module

#Avg Type: RMS

10 dBidiv
Leg

2.480000000 GHz i Bt

Mkr1 2.480 018 553 GHz
0.287 dBm

Trig: Free Run
#htten: 6 dB

PNOD: Wide =+
IFGain:Low

Ref Offset 21 dB
Ref 17.00 dBm

usc

Center 2.4800000 GHz
#Res BW 100 kHz

Span 705.5 kHz

#VBW 300 kHz Sweep 2.67 ms (40001 pts)

STATUS

Chain0 : Conducted Spurious @ DH5 Ch 78

in0_Ch 78_2480)

12:04:58PM Oct 22, 2019
TRACE|

" #Avg Type: RMS

MRS

Ffio: fast -+~ Trig:Free Run AvglHold: 1010
IFGain:Low #htten: 6 dB
Mkr1 2.480 2 GHz
Ref Offset 21 dB.

igs&!:dw Ref 17.00 dBm 0.285 dBm|

-
tart 30 MHz Stop 25.00 GHz
les BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)
Piesal = 1 v ] FUNcnon JRnciowwibiel  Fcionvae ]

f 24802 GHz 0285 dBm

STATUS
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Agilent Spectrum Anal

Intertek Report No.: 191000317TWN-001

Chain0 : Conducted Spurious @ 2DH5 Ch 0

Spurious_{)=,_SMO_ Module

SENSE:INT|

#Avg Type: RMS

2402000000 SHz NG Wide s~ Trig:Free Run Avg|Hold: 1010
IFGain:Low #htten: 6 dB
Ref Offset21 d8 Mkr1 2.401 999 400 GHz
{0 dBidiv Ref 17.00 dBm -1.641 dBm
" 1 ; I
|
Center 2.402000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
s —

Chain0 : Conducted Spurious @ 2DH5 Ch 0

12:09:29PM Oct 22, 2019
TRACE|

A

* thvg Typs: RS
PO Fast -+~ Trig:Free Run Avg|Hold: 1010 TvRe
IFGain:Low #htten: 6 dB
Mkr1 2.402 2 GHZ
Ref Offset 21 dB.
igﬁlﬁl;d” Ref 17.00 dBm -1.326 dBm|
tart 30 MHz Stop 25.00 GHz
les BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)
J1rd sl ‘ ot T FUNCHON WITRLFUCHon e ]
f 24022 GHz -1.326 dBm

STATUS
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Chain0 : Conducted Spurious @ 2DH5 Ch 39

Agilent Spectrum Anal Spurious_{]=,_SHO_ Module

#Avg Type: RMS
2441000000 GHz NG Wide —»-  Trig:Free Run AvgiHord: 1010
IFGain:Low #Atten: 6 dB
Mkr1 2.440 865 54 GHz
Ref Offset 21 dB
{0 dBidiv Ref 17.00 dBm 1.243 dBm

Center 2.4410000 GHz Span 1.338 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
usc STATUS

Chain0 : Conducted Spurious @ 2DH5 Ch 39

Agilent Spectrum Anal Spurious_{]=, _SKO_Module (GFSK_Chain0_Ch 39_2441)
L | RF 150 6 | SENSEINT|

12:10:59PM Oct 22, 2019
TRACE|

\vg Type: RMS
AvglHold: 1010

PHO: Fast ~+- 1rig:FreeRun
IFGain:Low #Arten: 6 dB
MKkr1 2.440 9 GHZ
Ref Offset 21 dB.
10 d8/div__Ref 17.00 dBm -2.075 dBm|
Log T T
L ! |
| |
! —r
| i
| |
| i
| | |
tart 30 MHz Stop 25.00 GHz
les BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)
———
24409 GHz 2,075 dBm
usc sTaTUS
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Agilent Spectrum Anal

Intertek Report No.: 191000317TWN-001

Chain0 : Conducted Spurious @ 2DH5 Ch 78

Spurious_{]=,_SHO_ Module

#Avg Type: RMS

10 dBidiv
Leg

2.480000000 GHz i Bt

MKkr1 2.480 214 10 GHz
-0.924 dBm

Trig: Free Run
#htten: 6 dB

PNOD: Wide =+
IFGain:Low

Ref Offset 21 dB
Ref 17.00 dBm

usc

Center 2.4800000 GHz
#Res BW 100 kHz

Span 1.583 MHz

#VBW 300 kHz Sweep 2.67 ms (40001 pts)

STATUS

Chain0 : Conducted Spurious @ 2DH5 Ch 78

in0_Ch 78_2480)

12:12:23PM Oct 22, 2019
TRACE|

" #Avg Type: RMS
AuglHold: 1010

Trig: Free Run

PHO: Fast =+~
#Atten: 6 dB

MRS

IFGain:Low

Mkr1 2.479 6 GHz

Ref Offset 21 dB.

igs&!:dw Ref 17.00 dBm -2.116 dBm|
tart 30 MHz Stop 25.00 GHz
les BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)
Predsal = ] v FUkcnon JRuciowwibiel  Fcionvae ]

f 24796 GHz 2116 dBm

STATUS
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Chain0 : Conducted Spurious @ 3DH5 Ch 0

Agilent Spectrum Anal Spurious_{]=,_SMO_Module
T
L #Avg Type: RMS
2A000000 GHERTE L T FreeRun AugiHold: 1010
IFGain:Low W#hAtten: 6 dB
Mkr1 2.401 973 04 GHz
Ref Offset 21 dB
{0 geidy_Ref 17.00 dBm -0.831 dBm
(N PR Vi
i 1
|
) | |
.
Center 2.4020000 GHz Span 1.523 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
—

usc

Chain0 : Conducted Spurious @ 3DH5 Ch 0

12:14:09PM Oct 22, 2019
TRACE|

" #Avg Type: RMS

AvglHold: 1010

Trig: Free Run

PHO: Fast =+~
#Atten: 6 dB

MRS

IFGain:Low

Mkr1 2.402 2 GHz

Ref Offset 21 dB.

igs&!:dw Ref 17.00 dBm -1.872 dBm|
tart 30 MHz Stop 25.00 GHz
les BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)
Piesal = ] v FUNcnon JRuciowwibiel  Fcionvae ]

f 24022 GHz -1.872 dBm

STATUS
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Chain0 : Conducted Spurious @ 3DH5 Ch 39

Agilent Spectrum Anal Spurious_{},_SMO_Module

2.441000000 GHz

12:14:420M Oct
#Avg Type: RMS TRACE
Trig: Free Run Avg|Hold: 10110
#Atten: 6 dB

PNO: Wide =&~

IFGain:Low
Mkr1 2.441 154 10 GHz

Ref Offset 21 dB

{0 dBidiv R;f 1150 dBm 0.764 dBm

Center 2.4410000 GHz Span 1.457 MHz
Sweep 2.67 ms (40001 pts)

#Res BW 100 kHz

usc

#VBW 300 kHz

STATUS

Chain0 : Conducted Spurious @ 3DH5 Ch 39

Agilent Spectrum Analyze ted Spurious_{)=,_SMO_Module [GFS 39
7 S v 3 12:15:21PM 0ct 22,2019
TRACE|

L | w508 X
X #Avg Type: RMS
arker 12440853500000GRz ] TR ce
IFGain:Low #htten: 6 dB cerlf ti
MKkr1 2.440 9 GHZ
Ref Offset21 dB
igﬁlﬁl;d” Ref 17.00 dBm -0.807 dBm|
tart 30 MHz Stop 25.00 GHz
les BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)
I@ Y A L 2 O X S
1 f 2.4409 GHz 0,807 dBm
3
1
6
6
7
8
9
10
1
12
use —
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Agilent Spectrum Anal

Intertek Report No.: 191000317TWN-001

Chain0 : Conducted Spurious @ 3DH5 Ch 78

Spurious_{]=,_SHO_ Module

#Avg Type: RMS

10 dBidiv
Leg

2.480000000 GHz i Bt

MKkr1 2.478 895 25 GHz
0.356 dBm

Trig: Free Run
#htten: 6 dB

PNOD: Wide =+
IFGain:Low

Ref Offset 21 dB
Ref 17.00 dBm

usc

Center 2.4800000 GHz
#Res BW 100 kHz

Span 1.430 MHz

#VBW 300 kHz Sweep 2.67 ms (40001 pts)

STATUS

Chain0 : Conducted Spurious @ 3DH5 Ch 78

in0_Ch 78_2480)

12:16:53PM Oct 22, 2019
TRACE|

" #Avg Type: RMS
AuglHold: 1010

MRS

B - Trig:FreeR
Koo HAdeni6dB s i

Mkr1 2.479 6 GHz

Ref Offset 21 dB.
igs&!:dw Ref 17.00 dBm -0.972 dBm|
-
Lo
tart 30 MHz Stop 25.00 GHz
les BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)
Presal = 1 v FUkcnon JRuciowwibie]  Fcionvae ]
f 24796 GHz 0972 dBm

STATUS
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6. Emissions in Restricted Frequency Bands (Radiated emission measurements)

6.1 Instrument Setting

Receiver Function

Setting (Below 1GHz)

Setting (Above 1GHz)

Detector QP Peak and Average
9-150 kHz ; 200-300 Hz
RBW 0.15-30 MHz; 9-10 kHz 1MHz
30-1000 MHz; 100-120 kHz
VBW =3 x RBW 3MHz
Sweep Auto couple Auto couple
Start Frequency 9 kHz 1GHz
Stop Frequency 1 GHz Tenth harmonic
Attenuation Auto Auto

6.2 Test Procedure

Step 1 Configure the EUT according to ANSI C63.10:2013. The EUT was placed on the top of the

turntable 0.8 meter (below 1GHz) and 1.5 meter (above 1GHz) above ground. The center
of the receiving antenna mounted on the top of a height-variable antenna tower was
placed 3 meters far away from the turntable.

Step 2 Power on the EUT and all the companion devices. The turntable was rotated by 360

degree to find the position of the maximum emission level.

Step 3 The height of the receiving antenna was varied between one meter and four meters

above ground to find the maximum emission field strength of the both horizontal and
vertical polarization.

Step 4 If find the frequencies above the limit or below within 3dB, the antenna tower was scan

(from 1m to 4m) and then the turntable was rotated to find the maximum reading.

Step 5 Set the test-receiver system to peak or CISPR quasi-peak detector with specified

bandwidth under maximum hold mode.

Step 6 For emissions above 1GHz, use 1MHz VBW and 3MHz RBW for reading in spectrum

analyzer.

Place the measurement antenna away from each area of the EUT determined to be a
source of emissions at the specified measurement distance, while keeping the
measurement antenna aimed at the source of emissions at each frequency of significant
emissions, with polarization oriented for maximum response.

Step 7 If the emissions level of the EUT in peak mode was 3dB lower than the average limit

specified then testing will be stopped and peak values of the EUT will be reported.
Otherwise, the emissions which do not have 3dB margin will be measured using the
quasi-peak method for below 1GHz.

Step 8 For testing above 1GHz, The emissions level of the EUT in peak mode was lower than

average limit, then testing will be stopped and peak values of the EUT will be reported,
otherwise, the emission will be measured in average mode again and reported.

Step 9 In case the emission is lower than 30MHz, loop antenna has to be used for measurement

and the recorded data should be quasi-peak measured by receiver.
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6.3 Test Diagram

6.3.1 Radiated emission from 9kHz to 30MHz uses Loop Antenna:

|- Antenna Tower

Spectrumn Analyzer

6.3.2 Radiated emission below 1GHz using Bilog Antenna

|- Antenna Tower

Spectrum Analyzer
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6.3.3 Radiated emission above 1GHz using Horn Antenna

|- Antenna Tower

HPF and Pre-Amp =i

Spectrum Analyzer

6.4 Limit
Frequency(MHz) Field Strength(uV/m) Measurement distance(m)
0.009~0.490 2400/F(kHz) 300
0.490~1.705 24000/F(kHz) 30
1.705~30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Remark:

1. In the above table, the tighter limit applies at the band edges.
2. Distance refers to the distance in meters between the measuring instrument antenna and

the closed point of any part of the device or system

6.5 Operating Environment Condition

Temperature (C) : 22
Relative Humidity (%) : 51
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6.6.1 Measurement results: frequencies 9kHz to 30MHz

The test was performed on EUT under continuously transmitting mode. The worst case

occurred at 2DH5 Ch 39.

; . Corrected Limit .
Ant Polarity | Frequency I — Factor | Reading [ - @ 3m Margin

(MHz) (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Perpendicular 0.01 AV 18.38 20.73 39.11 127.60 -88.49
Perpendicular 0.02 AV 18.77 19.34 38.11 121.58 -83.47
Perpendicular 0.04 AV 18.87 18.08 36.95 115.56 -78.61
Perpendicular 0.07 AV 18.57 22.34 40.91 110.70 -69.79
Perpendicular 0.08 AV 18.43 26.52 44,95 109.54 -64.59
Perpendicular 0.12 AV 18.32 21.95 40.27 106.02 -65.75
Perpendicular 0.15 AV 18.34 26.35 44.69 104.08 -59.39
Perpendicular 0.33 AV 18.44 19.23 37.67 97.23 -59.56
Perpendicular 0.51 QP 18.54 17.19 35.73 73.45 -37.72
Perpendicular 0.81 QP 18.73 16.13 34.86 69.43 -34.57
Perpendicular 1.05 QP 18.86 13.68 32.54 67.18 -34.64
Perpendicular 1.52 QP 18.89 14.05 32.94 63.97 -31.03

Remark: Corr. Factor = Antenna Factor + Cable Loss
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. . Corrected Limit .
Ant Polarity | Frequency P —— Factor | Reading el @ 3m Margin
(MHz) (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Parallel 0.04 AV 18.86 19.23 38.09 115.56 -77.47
Parallel 0.06 AV 18.58 22.00 40.58 112.04 -71.46
Parallel 0.07 AV 18.53 21.49 40.02 110.70 -70.68
Parallel 0.08 AV 18.43 26.62 45.05 109.54 -64.49
Parallel 0.09 AV 18.36 19.67 38.03 108.52 -70.49
Parallel 0.13 AV 18.33 20.70 39.03 105.33 -66.30
Parallel 0.15 AV 18.34 25.70 44.04 104.08 -60.04
Parallel 0.27 AV 18.40 19.65 38.05 98.98 -60.93
Parallel 0.45 AV 18.50 17.75 36.25 94.54 -58.29
Parallel 0.69 Qp 18.66 15.56 34.22 70.83 -36.61
Parallel 0.93 QP 18.82 13.94 32.76 68.23 -35.47
Parallel 1.46 QP 18.89 13.91 32.80 64.32 -31.52

Remark: Corr. Factor = Antenna Factor + Cable Loss
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: : Corrected Limit .
Ant Polarity | Frequency Detector Factor | Reading - @ 3m Margin

(MHz) (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Ground-parallel 0.03 AV 19.07 19.85 38.92 118.06 -79.14
Ground-parallel 0.04 AV 18.89 19.15 38.04 115.56 -77.52
Ground-parallel 0.07 AV 18.57 26.15 44.72 110.70 -65.98
Ground-parallel 0.07 AV 18.53 21.39 39.92 110.70 -70.78
Ground-parallel 0.08 AV 18.44 26.08 44.52 109.54 -65.02
Ground-parallel 0.13 AV 18.33 20.55 38.88 105.33 -66.45
Ground-parallel 0.15 AV 18.34 25.86 44.20 104.08 -59.88
Ground-parallel 0.39 AV 18.47 17.55 36.02 95.78 -59.76
Ground-parallel 0.81 QP 18.73 16.33 35.06 69.43 -34.37
Ground-parallel 1.16 QP 18.87 13.93 32.80 66.32 -33.52
Ground-parallel 2.00 QP 18.92 12.69 31.61 69.54 -37.93
Ground-parallel 4.45 QP 19.29 11.82 31.11 69.54 -38.43

Remark: Corr. Factor = Antenna Factor + Cable Loss
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6.6.2 Measurement results: frequencies below 1 GHz

The test was performed on EUT under continuously transmitting mode. The worst case
occurred at 2DH5 Ch 39.

EUT: SB30
. . _ |Corrected| Limit :
Ant Polarity |Frequency Detector Factor | Reading Sl @ 3m Margin
(MHz) (dB/m) | (dBuV) |(dBuV/m) (dBuV/m) (dB)
Vertical 82.38 QP 15.77 9.56 25.33 40.00 -14.67
Vertical 134.76 QP 19.39 1.71 21.10 43.50 -22.40
Vertical 243.40 QP 20.50 4.24 24.74 46.00 -21.26
Vertical 334.58 QP 22.56 4.04 26.60 46.00 -19.40
Vertical 443.22 QP 25.41 1.63 27.04 46.00 -18.96
Vertical 670.20 QP 29.54 2.23 31.77 46.00 -14.23
Level (dBu¥im)
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3 2
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Ant Polarity |Frequency Factor Reading Correc.ted Himit Margin
Detector Reading @ 3m
(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB)
Horizontal | 169.68 QP 20.24 7.32 27.56 43.50 -15.94
Horizontal | 222.06 QP 19.33 9.94 29.27 46.00 -16.73
Horizontal | 330.70 QP 22.46 12.87 35.33 46.00 -10.67
Horizontal | 615.88 QP 28.84 1.34 30.18 46.00 -15.82
Horizontal | 726.46 Qp 30.41 3.32 33.73 46.00 -12.27
Horizontal | 817.64 QP 31.70 1.42 33.12 46.00 -12.88
Remark: Corr. Factor = Antenna Factor + Cable Loss
Level {dBu¥Vim)
72-
60 -
50- 3 5 & I—
m__f—T_Q 4
30- WWW“‘M
20-
10-
0-
- ; ; ; ; . . . : ; !
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6.6.3 Measurement results: frequency above 1GHz to 25GHz

EUT: SB30

Frequency [Spectrum| Ant. |Correction| Reading | Corrected Limit Margin
Mode Analyzer | Pol. | Factor Reading | @3 m

(MHz) |Detector|(H/V)| (dB/m) | (dBuV) |(dBuV/m) |(dBuV/m)| (dB)
DH5._Cho 4804 PK Vv 8.62 32.08 40.70 74.00 -33.30
4804 PK H 8.62 31.23 39.85 74.00 -34.15
4260 PK Vv 5.96 35.92 41.88 74.00 -32.12
DH5_Ch39 4882 PK \ 8.99 30.01 39.00 74.00 -35.00
4882 PK H 8.99 29.33 38.32 74.00 -35.68
4260 PK Vv 5.96 37.87 43.83 74.00 -30.17
DH5_Ch78 4960 PK Vv 9.37 29.91 39.28 74.00 -34.72
4960 PK H 9.37 29.21 38.58 74.00 -35.42
4260 PK \ 5.96 39.44 45.40 74.00 -28.60
2DH5_ChO 4804 PK Vv 8.62 30.14 38.76 74.00 -35.24
4804 PK H 8.62 30.56 39.18 74.00 -34.82
4245 PK Vv 5.89 37.95 43.84 74.00 -30.16
2DH5_Ch39| 4882 PK \Y 8.99 29.45 38.44 74.00 -35.56
4882 PK H 8.99 29.11 38.10 74.00 -35.90
4960 PK \ 5.96 33.55 39.51 74.00 -34.49
2DH5_Ch78| 4960 PK Vv 9.37 29.48 38.85 74.00 -35.15
4960 PK H 9.37 29.00 38.37 74.00 -35.63
4804 PK \Y 5.89 34.39 40.28 74.00 -33.72
3DH5_ChO 4804 PK \ 8.62 30.50 39.12 74.00 -34.88
4804 PK H 8.62 30.24 38.86 74.00 -35.14
3990 PK Vv 4.67 40.69 45.36 74.00 -28.64
3DH5_Ch39| 4882 PK Vv 8.99 29.30 38.29 74.00 -35.71
4882 PK H 8.99 29.11 38.10 74.00 -35.90
3DH5 Ch78 4960 PK \Y 9.37 30.05 39.42 74.00 -34.58
- 4960 PK H 9.37 28.92 38.29 74.00 -35.71

Remark: Correction Factor = Antenna Factor + Cable Loss + High Pass Filter Loss - Pre_ Amplifier Gain
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7. Emission on Band Edge
7.1 Instrument Setting

Intertek Report No.: 191000317TWN-001
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Spectrum Function Setting
Detector Peak and Average
RBW 1MHz
VBW 3MHz
Sweep Auto couple

Restrict bands

2310 MHz ~ 2390 MHz
2483.5 MHz ~ 2500 MHz

Attenuation

Auto

7.2 Test Procedure

The test procedure is the same as Emissions in Restricted Frequency Bands (Radiated

emission measurements).

7.3 Operating Environment Condition

Temperature (‘C) :

25

Relative Humidity (%) :

56
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7.4 Test Results

Intertek Report No.: 191000317TWN-001
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EUT: SB30
Frequency| Spectrum | Ant. |Correction|Reading| Corrected | Limit | Margin | Restricted
Mode Analyzer | Pol. Factor Reading | @3 m band
(MHz) | Detector |(H/V)| (dB/m) |(dBuV) |(dBuV/m) (dBuV/m)| (dB) (MHz)
2353.81 PK V 34.42 21.25 55.67 74 -18.33
2310~2390
DHS 2363.99 AV \ 34.46 8.70 43.16 54 -10.84
2483.50 PK \ 34.93 21.50 56.43 74 -17.57
2483.5~2500
2484.66 AV Vv 34.93 8.78 43.71 54 -10.29
2360.40 PK \ 34.45 20.55 55.00 74 -19.00
2310~2390
SDHS 2384.35 AV Y 34.54 8.53 43.06 54 -10.94
2483.50 PK Y 34.93 21.53 56.45 74 -17.55
2483.5~2500
2483.50 AV Vv 34.93 8.93 43.85 54 -10.15
2354.21 PK \ 34.42 21.02 55.44 74 -18.56
2310~2390
3DHS 2390.00 AV \ 34.56 8.53 43.10 54 -10.90
2496.53 PK V 34.98 21.49 56.47 74 -17.53
2483.5~2500
2484.01 AV V 34.93 8.95 43.88 54 -10.12

Remark: Correction Factor = Antenna Factor + Cable Loss
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Chain0 : Restricted Band Bandedge @ DH5 Mode Ch0 PK
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Chain0 : Restricted Band Bandedge @ DH5 Mode Ch78 AV
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ChainO : Restricted Band Bandedge @ 2DH5 Mode Ch78 PK
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Chain0 : Restricted Band Bandedge @ 3DH5 Mode Ch0 AV
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Chain0 : Authorized Band Bandedge @ DH5 Mode Ch0
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Chain0 : Authorized Band Bandedge @ 2DH5 Mode Ch78
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8. AC Power Line Conducted Emission
8.1 Measuring instrument setting

Intertek Report No.: 191000317TWN-001
Page: 53 of 59

Receiver Function Setting
Detector QP
Start frequency 0.15MHz
Stop frequency 30MHz
IF bandwidth 9 kHz
Attenuation 10dB

8.2 Test Procedure

Step 1 | Configure the EUT according to ANSI C63.10:2013. The EUT or host of EHT has to

be placed 0.4 meter far from the conducting wall of the shielding room and at
least 80 centimeters from any other grounded conducting surface.

Step 2 | Connect EUT or host of EUT to the power mains through a line impedance

stabilization network.

Step 3 | All the companion devices are connected to the other LISN. The LISN should

provide 50Uh/500hms coupling impedance.

Step4 | The frequency range from 150 kHz to 30MHz was searched.

Step 5 | Set the test-receiver system to peak detector and specified bandwidth with

maximum hold mode.

Step 6 | The measurement has to be done between each power line and ground at the

power terminal.

8.3 Test Diagram

ACPower ——— LISN

Adapter EUT

EMI

Receiver
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8.4 Limit
(MHz) Q.P. Ave.
0.15~0.50 66 — 56 56 — 46
0.50~5.00 56 46
5.00~30.0 60 50

8.5 Operating Environment Condition

Temperature (C) : 22
Relative Humidity (%) : 55
Atmospheric Pressure (hPa) : 1009
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8.6 Test Results

Phase: Live Line
Model No.: SB30
Test Condition: Tx mode
Corr. Feading Level Limit Feading Leval Lim1t Margin
Frequency Factor )3 Qr )3 AN AN AN {dB}
(MH=) {dE} {dBul {dBu¥y {dBul (dEBul {dBul) (dEBul ] AY
oase 370 14.45  24.15  63.65  -2.24 T.46  55.65  -41.49  -46.15
0.153 9.649 5.43 15.1% fd 33 -2 6. 92 54,33 -46.20 -47.41
0.426 2.70 20,80 20,50 57,33 -2 46 7.24 47,23 26,84 -40.09
0,813 9.7 6,26 15,98 56.00 -3.41 6.31 46.00  -40.02 -39.69
1.2389 9.74 1.54 11.28 56.00 -3.14 6. 60 46.00 -44 72 -20.40
19,224 .82 5.1 15,60 g0, 00 -4 .43 5.40 50,00 -44 .40 -44 80
Remark:

1. Corr. Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Level (dBuV) = Corr. Factor (dB) + Reading (dBuV)
3. Margin (dB) = Level (dBuV) — Limit (dBuV)

Level (dBu
80 {dBuV)

40

£
7 4 ; ; T s
0

015 0.5 1 2 5 10 20 30
Frequency (MHz)
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Phase: Neutral Line
Model No.: SB30
Test Condition: Tx mode
Corr. Reading Level Limit Reading Level Limit Maxzin
Frequency Factor 1] 3 QP N3 AV AT AV {dEy
{ME=) (4B} {dEu¥) {dBu¥) {dBu¥) (dBu¥) {dBu¥) {dBu¥) QF AV
R s s.12 14.83  4.02  -2.61 710 54.02  -43.19  -46.92
0.252 9.7 2.36 12.07 61,38 -2.93 f.72 51.38  -49.31 -44 66
0.428 9.7 15.01 2472 57.29 -1.87 &.04 47.29 -32.51 -39.24
1.1584 9.75 3.01 12.75 36.00 -3.33 B.42 46.00 -43.25  -39.38
3.038 980 1.66 11.45 S6.00 -3.61 6.1% 46.00 -44.55  -39.42
15.325 a.91 3.69 13.60 6000 -4.92 4.99 50.00  -46.40 -43.01
Remark:

1. Corr. Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Level (dBuV) = Corr. Factor (dB) + Reading (dBuV)
3. Margin (dB) = Level (dBuV) — Limit (dBuV)
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L Calibration o
Equipment/ Brand Model No. Serial No. Calibration
. Date
Test site Date
E E
SCIEMITest | ¢ ohde & Schwarz ESCI 100018 20181114 | 2019/11/13
Receiver
Signal Analyzer Agilent N9030A MY51380492 2019/0821 2020/08/19
Active Loop SCHWARZBECK
Antenna MESS-ELEKTRONIC FMZB1519 1519-067 2019/04/19 2020/04/17
Broadband
SHWARZBECK VULB 9168 9168-172 2019/06/05 2020/06/03
Antenna
Horn Antenna SHWARZBECK BBHA 9120 D 9120D-456 2019/02/01 2020/0131
Power Meter Anritsu ML2495A 0844001 2019/10/23 2020/10/21
Power Sensor Anritsu MA2411B 0738452 2019/10/23 2020/10/21
966-2(A) Cable SUHNER SMA / EX 100 N/A 2019/08/19 2020/08/17
966-2(B) Cable SUHNER SUCOFLEX 104P CB0005 2019/08/19 2020/08/17
RF Cable SUHNER SUCOFLEX 102 CB0006 2019/05/02 2020/04/30
WHKX3.0/18G-12
Hight Pass Filter Wainwright 3505/ 8G N/A 2019/05/30 2020/05/28
966-2_3m
Semi-Anechoic 966_2 CEM-966_2 N/A 2019/02/23 2020/02/22
Chamber

Note: No Calibration Required (NCR)
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i . . Next
Test Equnp-ment/ Brand Model No. Serial No. o Calibration
Test site Date
Date
EMI Receiver R&S ESCI 100059 2018/1107 | 2019/11/06
Two-Line
V-Network R&S ENV216 101159 2019/06/12 2020/06/10
Two-Line
V-Network R&S ESH3-Z5 825562/003 | 2019/08/27 2020/08/25
CON-1
Shielded Room N/A N/A N/A NCR NCR
CON-1 Cable SUHNER SUCOFLEX-104 | 26438414 2019/05/02 2020/04/30
Test software Audix e3 4.20040112L NCR NCR

Note: No Calibration Required (NCR).
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Appendix B: Measurement Uncertainty
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This uncertainty represents an expanded uncertainty expressed at approximately the 95 %

confidence level using a coverage factor of k=2.

Item Uncertainty
Vertically polarized radiated disturbances from 30MHz~1GHz in a semi-anechoic
. 4.90dB
chamber at a distance of 3m
Horizontally polarized radiated disturbances from 30MHz~1GHz in a
. . . 4.89 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 1GHz~18GHz in a semi-anechoic
. 4.29 dB
chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 1GHz~18GHz in a
. . . 4.29 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 18GHz~26.5GHz in a
. . . 2.45dB
semi-anechoic chamber at a distance of 1m
Horizontally polarized Radiated disturbances from 18GHz~26.5GHz in a
. . . 2.45dB
semi-anechoic chamber at a distance of 1m
Radiated disturbances from 9kHz~30MHz in a semi-anechoic chamber at a
. 3.32dB
distance of 3m
Emission on the Band Edge Test 4.29 dB
Minimum 6 dB Bandwidth 7.69%
Maximum Peak Conducted Output Power 0.37 dB
Power Spectral Density 1.15dB
Emissions In Non-Restricted Frequency Bands 1.15dB

AC Power Line Conducted Emission

2.52dB




