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5.4. Power Spectral Density

Ambient Condition

Temperature Relative humidity

15°C ~ 35°C 20% ~ 80%

Method of Measurement

During the process of the testing, The EUT was connected to Spectrum Analyzer with a known loss.
The EUT is max power transmission with proper modulation.

Method AVGPSD-1 was used for this test.

a) Set instrument center frequency to DTS channel center frequency

b) Set span to at least 1.5 times the OBW

c) Set RBW to0:3kHz<<RBW<100kHz

d) Set VBW=[3x RBW]

e) Detector=power averaging (rms) or sample detector (when rms not available)

f) Ensure that the number of measurement points in the sweep = [2 X span/RBW]

g) Sweep time auto couple

h) Employ trace averaging (rms) mode over a minimum of 100 traces

i) Use the peak marker function to determine the maximum amplitude level.

j) If the measured value exceeds requirement, then reduce RBW (but no less than 3 kHz) and repeat
(note that this may require zooming in on the emission of interest and reducing the span to meet the

minimum measurement point requirement as the RBW is reduced)

Method AVGPSD-2 was used for this test.

a) Measure the duty cycle (D)of the transmitter output signal as described in 11.6
b) Set instrument center frequency to DTS channel center frequency

c) Set span to at least 1.5 times the OBW

d) Set RBW to0:3kHz<<RBW<100kHz

e) Set VBW=[3x RBW]

f ) Detector= power averaging (rms) or sample detector (when rms not available)
g) Ensure that the number of measurement points in the sweep = [2 X span/RBW]
h) Sweep time =auto couple

i) Do not use sweep triggering; allow sweep to "free run”

j) Employ trace averaging (rms) mode over a minimum of 100 traces

k) Use the peak marker function to determine the maximum amplitude level
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[) Add [10 log(1/ D)], where D is the duty cycle measured in step a), to the measured PSD to compute

the average PSD during the actual transmission time

m) If measured value exceeds requirement specified by regulatory agency then reduce RBW (but no
less than 3 kHz) and repeat (note that this may require zooming in on the emission of interest and
reducing the span to meet the minimum measurement point requirement as the RBW is reduced)

Test setup

Analyzer

EUT

Limits

Rule Part 15.247(e) specifies that” For digitally modulated systems, the power spectral density
conducted from the intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz
band during any time interval of continuous transmission. ”

Limits <8 dBm/3kHz

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k=2, U= 0.75dB.
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Test Results:

Test Mode Carrier frequency | Read Value Pow;;:s;:te;tral Limit Conclusion
(MHz)/ Channel | (dBm /30kHz) (dBm / 3kHz) (dBm / 3kHz)

2412/CH 1 -2.18 -12.18 8 PASS
802.11b 2437/CH 6 -2.50 -12.50 8 PASS
2462/CH11 -2.20 -12.20 8 PASS
2412/CH 1 -7.12 -16.98 8 PASS
802.11g 2437/CH 6 -7.15 -17.01 8 PASS
2462/CH11 -7.19 -17.05 8 PASS
2412/CH 1 -6.79 -16.65 8 PASS
8E|2T;(1)n 2437/CH 6 -6.98 -16.84 8 PASS
2462/CH11 -8.51 -18.37 8 PASS
2422/CH3 -11.77 -21.48 8 PASS

802.11n
HT40 2437/CH6 -11.45 -21.16 8 PASS
2452/CH9 -13.63 -23.34 8 PASS

Note: Power Spectral Density (dBm/3kHz) =Read Value+Duty cycle correction factor + 10*log10(3/30)

Power Spectral
Test Mode Carrier frequency | Read Value Densr:ty Limit Conclusion
MHz)/ Channel | (dBm / 3kH dBm / 3kH

(MHz) anne (dBm z) (dBm / 3kHz) (dBm z)
Bluetooth 2402/CHO 22,93 2223 8 PASS
(Low Energy) 2440/CH19 -22.46 21.76 8 PASS
(1M) 2480/CH39 2247 21.77 8 PASS
Bluetooth 2402/CHO -26.87 -26.55 8 PASS
(Low Energy) 2440/CHA19 -26.18 -25.86 8 PASS
(2M) 2480/CH39 -26.72 -26.40 8 PASS
Blustooth 2402/CHO -18.20 17.79 8 PASS
(Low Energy) 2440/CHA19 -18.21 -17.80 8 PASS
(8=2) 2480/CH39 17.93 17.52 8 PASS
Bluetooth 2402/CHO -7.80 7.70 8 PASS
(Low Energy) 2440/CH19 7.71 7.61 8 PASS
(5=8) 2480/CH39 -7.88 7.78 8 PASS

Note: Power Spectral Density =Read Value+Duty cycle correction factor
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PSD BLE (1M) 2402MHz

= Keysight Spectrum Analyzer - Swept SA

il R Al T:
Center Freq 2.402000000 GHz )

PNO: Wide ~»- Trig: Free Run

IFGain:Low #Atten: 30 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

.1

Center 2.402000 GHz
#Res BW 3.0 kHz #VBW 10 kHz*

MSG STATUS

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 2.401 972 GHz
-22.933 dBm

Span 2,000 MHz
272.3 ms (1001 pts)

PSD BLE (1M) 2440MHz

= Keysight Spectrum Analyzer - Swept SA
il R

Center Freq 2.44[][][][][][] GH )
PNO: Wide ~»- Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 10.85 dB
Ref 20.00 dBm

Center 2.440000 GHz
#Res BW 3.0 kHz

#VBW 10 kHz*

MSG STATUS

#Avg Type: RMS
Avg|Hold: 100/100

A

Mkr1 2.439 982 GHz
-22.455 dBm

Span 2,000 MHz
Sweep 272.3 ms (1001 pts)
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PSD BLE (1M) 2480MHz

= Keysight Spectrum Analyzer - Swept SA

il R A T NSECINT
Center Freq 2.480000000 GHz ) #Avg Type: RMS
PNO: Wide -»- Trig: Free Run Avg|Hoeld: 1001100

IFGain:Low #Atten: 30 dB

Mkr1 2.479 972 GHz

Ref Offset 10.95 dB
Ref 20.00 dBm -22.471 dBm

’1

A e ' T
- n*"'"r,
T
o

Center 2.480000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 272.3 ms (1001 pts)

MSG STATUS

PSD BLE (2M) 2402MHz

o Keysight Spectrum Analyzer - Swept 54 .
r A i NSE:INT 05:08:47 PM Now
Center Freq 2.402000000 GHz ) #Avg Type: RMS
PNO: Wide -»- Trig: Free Run Avg|Hoeld: 1001100
IFGain:Low #Atten: 30 dB

A

Mkr1 2.401 968 GHz
Ref Offset 10.77 dB -
Ref 20.00 dBm -26.867 dBm

"I

—— ey ﬂ""l“"*‘hhu [’ S

] i,
\ !‘.pld‘l" || e My,
AP
v

Center 2.402000 GHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 544.5 ms (1001 pts)

MSG STATUS
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PSD BLE (2M) 2440MHz

= Keysight Spectrum Analyzer - Swept 54
[ R A mE
Center Freq 2.440000000 GHz ) #Avg Type: RMS
PNO: Wide -»- Trig: Free Run Avg|Hoeld: 1001100
IFGain:Low #Atten: 30 dB
Mkr1 2.439 968 GHz
Ref Offset 10.85 dB e
Ref 20.00 dBm -26.177 dBm

Span 4,000 MHz
#VBW 10 kHz* Sweep 544.5ms (1001 pts)

Center 2.440000 GHz
#Res BW 3.0 kHz

STATUS

PSD BLE (2M) 2480MHz

= Keysight Spectrum Analyzer - Swept SA 2
i R NSE:INT 05:15:35 PMNov

Center Freq 2.48[][][][][][] GH ) #Avg Type: RMS
PNO: Wide -»- Trig: Free Run Avg|Hoeld: 1001100

IFGain:Low #Atten: 30 dB

A

Mkr1 2.479 988 GHz
Ref Offset 10.95 dB -
Ref 20.00 dBm -26.723 dBm

1

. Mg
e “M..u,wﬂ'nk ¥ m““‘”""‘*“‘*i'mr-r.-
N 1 'ml]lrfﬂh

I\
mﬁm‘iw "
" Y
I ey
i,

g
v
LY

Span 4.000 MHz

Center 2.480000 GHz
Z Sweep 544.5ms (1001 pts)

Res BW 3.0 kHz #VBW 10 kHz*

STATUS
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PSD BLE (S=2) 2402MHz

= Keysight Spectrum Analyzer - Swept SA

il R A T NSE:INT
Center Freq 2.402000000 GHz ) #Avg Type: RMS
PNO: Wide -»- Trig: Free Run Avg|Hoeld: 1001100
IFGain:Low #Atten: 30 dB

Mkr1 2.401 748 GHz
Ref Offset 10.77 dB
Ref 20.00 dBm -18.200 dBm

"I

l t
f H{HM'HW'1'{If|'l.11’fJJ|‘rII1t1I'fIfH*T'ﬁ1"fI’?h1}T|1.WH*'|\1'HMI\'I1'#|1|'I‘ﬂ.mnml}m
!
{n'if"f'm

mlﬂ’l"ﬂﬁ
f

I }
i ‘“*‘*““'”w Y ;11 {ﬂ } hu\ﬂ?ﬁfl'fll’fl’“hl'r'ﬁ
M A h »I‘

(Center 2402000 GHz Span 2,000 MHz
#VBW 10 kHz* Sweep 272.3 ms (1001 pts)

MSG STATUS

PSD BLE (S=2) 2440MHz

= KgysghlSp:dumﬂ alyzer - Swept SA :

Center Freq 2. 44[][][][][][][] GHz ) #Avg Type: RMS
PNO: Wide -»- Trig: Free Run Avg|Hoeld: 1001100
IFGain:Low #Atten: 30 dB

Ref Offset 10.85 dB
Ref 20.00 dBm

’1

b
’Iﬂ i‘\lj"ﬁ iy
it

Span 2,000 MHz
#VBW 10 kHz* Sweep 272.3 ms (1001 pts)

MSG STATUS
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PSD BLE (S=2) 2480MHz

o= Keysight Spectrum Analyzer - Swept SA ”
g R A i NSE:INT 05:48:16 PMN
Center Freq 2.480000000 GHz ) #Avg Type: RMS TRACE
PNO: Wide -»- Trig: Free Run Avg|Hoeld: 1001100
IFGain:Low #Atten: 30 dB

Mkr1 2.479 750 GHz
Ref Offset 10.95 dB -
Ref 20.00 dBm -17.932 dBm

¢ 1
il ff;rﬁ.wﬂ_w;}H{lﬁ-wfumtﬂwtrhl1ﬁtlfl"ﬁhﬁﬁum,ﬂrluﬁ%mw
mlll'l]muﬁ‘ﬂﬂmh

; “mwm'llm
il

ﬂ"'HI

Span 2,000 MHz
#VBW 10 kHz* Sweep 272.3 ms (1001 pts)

MSG STATUS

PSD BLE (S=8) 2402MHz

= Keysight Spectrum Analyzer - Swept SA
il R

Center Freq 2.402000000 GHz o #Avg Type: RMS
PNO: Wide -»- Trig: Free Run Avg|Hoeld: 1001100

IFGain:Low #Atten: 30 dB I N
Mkr1 2.401 750 GHZ

Ref Offset 10.77 dB
Ref 20.00 dBm -7.798 dBm

Span 2,000 MHz
#VBW 10 kHz* Sweep 272.3 ms (1001 pts)

MSG STATUS
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PSD BLE (S=8) 2440MHz

= Keysight Spectrum Analyzer - Swept SA

il R A T NSE:INT
Center Freq 2.440000000 GHz ) #Avg Type: RMS
PNO: Wide -»- Trig: Free Run Avg|Hoeld: 1001100
IFGain:Low #Atten: 30 dB

Ref Offset 10.85 dB Mkr1 2.440 250 GHz

Ref 20.00 dBm -7.706 dBm

*’_,,...u'l-‘lb-ﬂk\_,._‘_‘n

Center 2.440000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 272.3 ms (1001 pts)

MSG STATUS

PSD BLE (S=8) 2480MHz

= Keysight Spectrum Analyzer - Swept SA
il R

Center Freq 2.480000000 GHz ) #Avg Type: RMS
PNO: Wide -»- Trig: Free Run Avg|Hoeld: 1001100
IFGain:Low #Atten: 30 dB

Ref Offset 10.95 dB
Ref 20.00 dBm

Center 2.480000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 272.3 ms (1001 pts)

MSG STATUS
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PSD 802.11b 2412MHz

= Keysight Spectrum Analyzer - Swept SA

[ R A mE
Center Freq 2.412000000 GHz

PNO: Fast =+
IFGain:Low

Ref Offset 10.83 dB
Ref 20.00 dBm

Center 2.41200 GHz
#Res BW 30 kHz

#VBW 100 kHz*

#Avg Type: RMS

Trig: Free Run Avg|Hold: 100/100

#Atten: 40 dB
Mkr1 2.412 634 5 GHz
-2.176 dBm

Span 30.00 MHz
Sweep 41.33 ms (20001 pts)

STATUS

PSD 802.11b 2437MHz

= Keysight Spectrum Analyzer - Swept SA
il R

Center Freq 2.43?[][][][][] GH

PNO: Fast =+
IFGain:Low

Ref Offset 10.87 dB
Ref 20.00 dBm

#VBW 100 kHz*

[l X
10:51:52 AMDec O

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

#Atten: 40 dB

Mkr1 2.436 226 0 GHz
-2.496 dBm

Sweep 41.33 ms (20001 pts

STATUS
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PSD 802.11b 2462MHz

[l X

= Keysight Spectrum Analyzer - Swept SA

[ R A mE
Center Freq 2.462000000 GHz

Ref Offset 10.78 dB
Ref 20.00 dBm

PNO: Fast =+
IFGain:Low

10:53:31 AMDec O

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 2.462 657 0 GHz
-2.198 dBm

Trig: Free Run
#Atten: 40 dB

#VBW 100 kHz* 41.33 ms (20001 pts

STATUS

PSD 802.11g 2412MHz

[l X

= Keysight Spectrum Analyzer - Swept SA
il R

Center Freq 2.41 2[][][][][] GH

Ref Offset 10.83 dB
Ref 20.00 dBm

10:57:30 AM Dec O

#Avg Type: RMS
PNO: Fast ~»— Trig: FreeRun Avg|Hoeld: 1001100
IFGain:Low #Atten: 40 dB

Mkr1 2.411 692 5 GHz
-7.121 dBm

1
" A AAAA il YT .
TATY \ﬁ-ﬂr‘.;'lf‘ﬂd".-v“ A I'\‘Vllﬂ‘u Ay 'lh.lht}"i k'"'|'q'l"|l'lh.‘*ﬂ|a» i"'ﬂ"'} -;'ll

_ H\

w
WAAIAT
Y W "'{r”\'nr"h‘," A

#VBW 100 kHz* Sweep 41.33 ms (20001 pts

STATUS
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PSD 802.11g 2437MHz

= Keysight Spectrum Analyzer - Swept 54

[ R A mE
Center Freq 2.437000000 GHz #Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

PNO: Fast =+
#Atten: 40 dB

IFGain:Low

Mkr1 2.436 691 0 GHz
Ref Offset 10.87 dB
Ref 20.00 dBm -7.145 dBm

YV Y i"'“ni'*'1n"\'ﬂ'i’m-nu.'fl\’nﬂl'ﬂl'h"l‘l'n'f’\

|..
b

T
h\‘ ~

A T
0T

#VBW 100 kHz* 41.33 ms (20001 pts

STATUS

PSD 802.11g 2462MHz

[l X

11:01:56 AM Dec O

= Keysight Spectrum Analyzer - Swept SA
il R

Center Freq 2.452[][][][][] GH #Avg Type: RMS

Avg|Hold: 100/100

Trig: Free Run

PNO: Fast =+
#Atten: 40 dB

IFGain:Low

Mkr1 2.464 493 0 GHZ
Ref Offset 10.78 dB
Ref 20.00 dBm -7.185 dBm

1

" b ‘..ﬂl*- LYYETYT A ds .
rxﬂ;'...'u.;"v*-.”d"-.- WY WY Jln( i ]’W.M-".f \Jr'-r"lr\f\'ﬂ-:"vIA h,"}"'q‘l,f‘,'hr"llr"ll

Sweep 41.33 ms (20001 pts

#VBW 100 kHz*

STATUS
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PSD 802.11n(HT20) 2412MHz

= Keysight Spectrum Analyzer - Swept SA

[ R A mE
Center Freq 2.412000000 GHz
PNO: Fast =+
IFGain:Low

Ref Offset 10.83 dB
Ref 20.00 dBm

ARPAR
MV

#VBW 100 kHz*

Trig: Free Run
#Atten: 40 dB

AnARA
” ) ; A H#Jmhﬁ th‘\f\,-\iﬁlﬂl ﬁ |"'. 111" 'l'chIML'M ”ll' W \q' "fﬂ\"i!h* il "u"\

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 2.410 744 5 GHz
-6.790 dBm

1

!

41.33 ms (20001 pts

STATUS

PSD 802.11n(HT20) 2437MHz

= Kgyslghl Spectrum Analyzer - Swept SA

Center Freq 2. 43?[][][][][][] GHz
PNO: Fast =+
IFGain:Low

Ref Offset 10.87 dB
Ref 20.00 dBm

AAR

YV

#VBW 100 kHz*

e =
11:09:23 AMDec 0 4
#Avg Type: RMS |
Trig: Free Run Avg|Hold: 100/100
#Atten: 40 dB

Mkr1 2.437 306 0 GHz
-6.981 dBm

1

KAV AV AAVARANAAA M.’” A

¥

'.f‘.ﬁ,ﬁ.;'Mﬁ' T'i'L“J'\-'vﬂ

Sweep 41.33 ms (20001 pts

STATUS
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PSD 802.11n(HT20) 2462MHz

= Keysight Spectrum Analyzer - Swept SA

[ R A mE
Center Freq 2.462000000 GHz

PNO: Fast =+
IFGain:Low

Ref Offset 10.78 dB
Ref 20.00 dBm

#VBW 100 kHz* 41.33 ms (20001 pts

#Avg Type: RMS
Trig: Free Run Avg|Hoeld: 1001100
#Atten: 40 dB
Mkr1 2.460 720 5 GHz
-8.508 dBm

1

AAA A A ARR Aana f
I""'|Fl,.'Lr‘fil."l,'\f'-"'{l.ﬂfI‘Li u"ﬂ"ﬂ.ﬁl‘l‘ AN ﬁ'Nﬂ‘ vp'uwku'ﬂ‘-"h"‘.ﬂ}1-"!}'|,-'1.|l'-.|"{'lﬁ-fv“,”|

i

\
v1{\P}H'\r'\‘ln"'m"'r’\'\r

STATUS

PSD 802.11n(HT40) 2422MHz

= Kgyslghl Spectrum Analyzer - Swept SA

Center Freq 2. 422[][][][][][] GHz

PNO: Fast =+
IFGain:Low

Ref Offset 10.92 dB
Ref 20.00 dBm

AR | RS f'wmm

#VBW 100 kHz* Sweep 82.67 ms (20001 pts

11:14:46 AMDec
#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100
#Atten: 40 dB
Mkr1 2.426 980 GHz
-11.770 dBm

’1

:

1

)
\

-
Wil

STATUS

Eurofins TA Technology (Shanghai) Co., Ltd.

TA-MB-04-005R Page 67 of 145

This report shall not be reproduced except in full, without the written approval of Eurofins TA Technology (Shanghai) Co., Ltd.



<% eurofins
RF Test Report

Report No.: R2411A1678-R2

PSD 802.11n(HT40) 2437MHz

= Keysight Spectrum Analyzer - Swept SA

[ R A mE
Center Freq 2.437000000 GHz

Trig: Free Run
#Atten: 40 dB

PNO: Fast =+
IFGain:Low

Ref Offset 10.87 dB
Ref 20.00 dBm

’1

R
f

i

g

i
i

#VBW 100 kHz*

#Avg Type: RMS
Avg|Hold: 100/100

1,‘1',‘r‘f'Ji\‘l‘.ﬂ‘h’{‘|1'\'1’i'rﬁfﬂ'1"’ﬂ| |'i1|r"l1'1'll'n'\'n]I1r'|"'|rI|'h'N\'l'fi1|'f'F|‘r'J'J1.’l.";’,1-'|,fﬂ‘1'|;|p|1'ﬂ,l.1ll1r'*wl;‘hlm

STATUS

==
11:17:13 AMDec
TracE ]

Mkr1 2.434 495 GHz
-11.447 dBm

fr?.

f-.‘

H\""i“ﬂ‘r‘fmwkwmim

Sweep 82.67 ms (20001 pts

PSD 802.11n(HT40) 2452MHz

= Keysight Spectrum Analyzer - Swept SA
il R

Center Freq 2.452[][][][][] GH )
Trig: Free Run

#Atten: 40 dB

PNO: Fast =+
IFGain:Low

Ref Offset 10.75 dB
Ref 20.00 dBm

1

{F ‘1 MI flw MIIM']‘ J‘lﬂflvlﬁrﬂlﬂl ]W ilm I‘ﬂ M’I’ Mlhw M?I\ |‘I'W|1lm“‘"i1lw l"_'MTﬁ‘."r‘M'F mf]l |1,'1|'ﬂ1,1f Mﬁwﬁwﬂ‘[‘]l illlul

]

#VBW 100 kHz*

#Avg Type: RMS
Avg|Hold: 100/100

STATUS

Mkr1 2.452 912 GHz
-13.629 dBm

.h

"l
'\‘«w.\“w

Sweep 82.67 ms (20001 pts
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5.5. Spurious RF Conducted Emissions

Ambient Condition

Temperature Relative humidity

15°C ~ 35°C 20% ~ 80%

Method of Measurement

The EUT was connected to the spectrum analyzer with a known loss. The spectrum analyzer scans
from 30MHz to the 10th harmonic of the carrier. The peak detector is used. Set RBW to 100 kHz and
VBW to 300 kHz, Sweep is set to AUTO.

The test is in transmitting mode.

Test Setup

Ut Spitr Spesim

Limits

Rule Part 15.247(d) pacifies that “In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on either an
RF conducted or a radiated measurement, provided the transmitter demonstrates compliance with
the peak conducted power limits. If the transmitter complies with the conducted power limits based
on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. ”

Test Mode Carrier frequency Reference value (dBm) Limit
(MHz)
2412 10.640 -19.36
802.11b 2437 10.590 -19.41
2462 10.740 -19.26
2412 5.860 -24 .14
802.11g 2437 6.080 -23.92
2462 6.350 -23.65
2412 5.900 -24.1
802.11n 2437 6.080 23.92
HT20
2462 4.110 -25.89
802.11n 2422 1.840 -28.16
HT40 2437 2170 -27.83
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2452 -0.110 -30.11

Bluetooth 2402 -1.340 -31.34
(Low Energy) 2440 -1.100 -31.10
(1M) 2480 -0.730 -30.73
Bluetooth 2402 -1.410 -31.41
(Low Energy) 2440 -0.850 -30.85
(2M) 2480 -1.370 -31.37
Bluetooth 2402 -1.220 -31.22
(Low Energy) 2440 -0.840 -30.84
(5=2) 2480 -0.890 -30.89
Bluetooth 2402 -4.100 -34.10
(Low Energy) 2440 -3.660 -33.66
(S=8) 2480 -3.740 -33.74

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is

with the coverage factor k = 1.96.

Frequency Uncertainty
100kHz-2GHz 0.684 dB
2GHz-26GHz 1.407 dB
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Test Results:

Tx. Spurious BLE (1M) 2402MHz Ref

= Kgyslghl Spectrum Analyzer - Swept SA

Center Freq 2. 4[]2[][][][][][] GHz ) #Avg Type: RMS
PNO: Wide -»- Trig: Free Run Avg|Hoeld: 1001100
IFGain:Low #Atten: 26 dB

Mkr1 2.402 009 0 GHZ
Ref Offset 10.77 dB -
Ref 20.00 dBm -1.343 dBm

Center 24020000 GHz Span 1.500 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Tx. Spurious BLE (1M) 2402MHz Emission

= Kgyslghl Spectrum Analyzer - Swept SA

Center Freq 13.265000000 GHz o #Avg Type: RMS
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 10/10
IFGain:Low #Atten: 26 dB
Mkr1 2.412 GHZ
Ref Offset 10.77 dB
Ref 20.00 dBm -1.677 dBm

.1

T
.

sty P e WU i
- i

Start 30 MHz Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (1001 pts)

MKR MODE TRC| 5CL FUNCTION FUNCTION WIDTH
fl 4953 GHz| 48.129 dBm |
fl 7.309 GHz| 47,310 dBm |
f -47.965 dBm

=00 00~ OO L R

i
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<% eurofins
RF Test Report

Report No.: R2411A1678-R2

Tx. Spurious BLE (1M) 2440MHz Ref

= Keysight Spectrum Analyzer - Swept SA

Center Freq 2.44[][][][][][] GH

PNO: Wide -+

IFGain:Low

Ref Offset 10.85 dB
Ref 20.00 dBm

Center 2.4400000 GHz
#Res BW 100 kHz

#VBW 300 kHz

#Avg Type: RMS
Trig: Free Run
#Atten: 26 dB

STATUS

Avg|Hold: 100/100

Sweep 1.000 ms (1001 pts)

]

Mkr1 2.439 985 0 GHz

-1.101 dBm

Span 1.500 MHz

Tx. Spurious BLE (1M) 2440MHz Emission

= Kgyslghl Spectrum Analyzer - Swept SA

Center Freq 13. 255[][][][][][] GHz
PNO: Fast =+
IFGain:Low

#Avg Type: RMS
Trig: Free Run Avg[Hold: 10110

#Atten: 26 dB

05:00:43 PM Nov

Ref Offset 10.85 dB
Ref 20.00 dBm

.1

P R

#VBW 300 kHz

P At et P .r,"“ v

Mkr1 2.439 GHz
-1.016 dBm

Stop 26.50 GHz
Sweep 2.530 s (1001 pts)

NCTION FUNCTION WIDTH

MKR MODE TRC| SC X ¥

1
2
3 4953GHz| 47194 dBm|

4 7.203GHz|  -47.428 dBm |

5 -47.023 dBm

6

7

8

9
10
1
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RF Test Report

Report No.: R2411A1678-R2

Tx. Spurious BLE (1M) 2480MHz Ref

= Keysight Spectrum Analyzer - Swept SA

Center Freq 2.48[][][][][][] GH

Ref Offset 10.95 dB
Ref 20.00 dBm

Center 2.4800000 GHz
#Res BW 100 kHz

]

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

#Atten: 26 dB

PNO: Wide -+
IFGain:Low

Mkr1 2.480 235 5 GHz
-0.729 dBm

Span 1.500 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

Tx. Spurious BLE (1M) 2480MHz Emission

= Kgyslghl Spectrum Analyzer - Swept SA

Center Freq 13. 255[][][][][][] GHz

05:04:22 PM Nov
#Avg Type: RMS
Trig: Free Run Avg[Hold: 10110

#Atten: 26 dB

PNO: Fast =+
IFGain:Low

Ref Offset 10.95 dB
Ref 20.00 dBm

’1

Mkr1 2.492 GHz
-1.486 dBm

. P TP
P e P o

Stop 26.50 GHz

#VBW 300 kHz Sweep 2.530 s (1001 pts)

MKR MODE TRC| SC X

=00 00~ OO L R

i

5033 GHz|
7.336 GHz,|

¥ FUNCTION

FUNCTION WIDTH

48.400 dBm |
-48.034 dBm |
-46.764 dBm
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RF Test Report

Report No.: R2411A1678-R2

Tx. Spurious BLE (2M) 2402MHz Ref

= Keysight Spectrum Analyzer - Swept SA

Center Freq 2.4[]2[][][][][] GH

PNO: Wide -+

IFGain:Low

Ref Offset 10.77 dB
Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz

#VBW 300 kHz

]

#Avg Type: RMS

Trig: Free Run Avg|Hold: 100/100

#Atten: 26 dB

Mkr1 2.402 009 GHz

-1.411 dBm

Span 3.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Tx. Spurious BLE (2M) 2402MHz Emission

= Kgyslghl Spectrum Analyzer - Swept SA

Center Freq 13. 255[][][][][][] GHz
PNO: Fast =+
IFGain:Low

05:07:12 PM Nov 30, 2024
#Avg Type: RMS
Trig: Free Run Avg[Hold: 10110

#Atten: 26 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

.1

B

bt

#VBW 300 kHz

Mkr1 2.412 GHz
-4.128 dBm

PN W LR Y
...4"‘-;-"""\‘-"-““'— RTINS SR

Stop 26.50 GHz
Sweep 2.530 s (1001 pts)

NCTION FUNCTION WIDTH

Start 30 MHz

MKR MODE TRC| 5C X ¥
1
2 f 25.944 GHz 34530 dBm
3 4927GHz|  -48.624dBm|
4 7.256 GHz|  -47.598 dBm |
5
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RF Test Report Report No.: R2411A1678-R2

Tx. Spurious BLE (2M) 2440MHz Ref

- Keysight Spectrum Anabyzer - Swept SA =

Center Freq 2.440000000 GHz ) #Avg Type: RMS
PNO: Wide -»- Trig: Free Run Avg|Hoeld: 1001100
IFGain:Low #Atten: 26 dB

Mkr1 2.440 000 GHz
Ref Offset 10.85 dB
Ref 20.00 dBm -0.846 dBm

Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Tx. Spurious BLE (2M) 2440MHz Emission

ey Kgys.ghespectrumnml,-m Swept SA C =
N: 05:13:38 PM Nov 024

Center Freq 13. 255[][][][][][] GHz ) #Avg Type: RMS

PNO: Fast ~»— Trig: FreeRun Avg|Hold: 10/10

IFGain:Low #Atten: 26 dB

Mkr1 2.439 GHz
Ref Offset 10.85 dB
Ref 20.00 dBm -3.571 dBm

A
. Wt
i Y L ‘.,a-"'v-—"“‘..""—'-'*-‘—""'- (e
o et it bt T i

Start 30 MHz Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (1001 pts)
MKR MODE TRC| SC X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
1
2
3
4
5
6
7
8
9
10
1
MSG STATUS
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RF Test Report

Report No.: R2411A1678-R2

Tx. Spurious BLE (2M) 2480MHz Ref

= Keysight Spectrum Analyzer - Swept SA

Center Freq 2.48[][][][][][] GH

Ref Offset 10.95 dB
Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 100 kHz

]

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

#Atten: 26 dB

PNO: Wide -+
IFGain:Low

Mkr1 2.479 985 GHz

-1.366 dBm

Span 3.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

Tx. Spurious BLE (2M) 2480MHz Emission

= Kgyslghl Spectrum Analyzer - Swept SA

Center Freq 13. 255[][][][][][] GHz

05:17:43 PMNov
#Avg Type: RMS
Trig: Free Run Avg[Hold: 10110

#Atten: 26 dB

PNO: Fast =+
IFGain:Low

Ref Offset 10.95 dB
Ref 20.00 dBm

"I

Start 30 MHz

Mkr1 2.492 GHz
-2.634 dBm

g,
P
ST ek R

Stop 26.50 GHz

#VBW 300 kHz Sweep 2.530 s (1001 pts)

MKR MODE TRC| SC X

=00 00~ OO L R

i

4953 GHz|
7.283 GHz|

¥ FUNCTION

FUNCTION WIDTH

48.654 dBm |
-48.322 dBm |
-46.429 dBm
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RF Test Report

Report No.: R2411A1678-R2

Tx. Spurious BLE (S=2) 2402MHz Ref

= Keysight Spectrum Analyzer - Swept SA

Center Freq 2.4[]2[][][][][] GH

PNO: Wide -+

IFGain:Low

Ref Offset 10.77 dB
Ref 20.00 dBm

Center 2.4020000 GHz
#Res BW 100 kHz

#VBW 300 kHz

]

#Avg Type: RMS

Trig: Free Run Avg|Hold: 100/100

#Atten: 26 dB

Mkr1 2.402 003 0 GHz

-1.219 dBm

Span 1.500 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Tx. Spurious BLE (S=2) 2402MHz Emission

= Kgyslghl Spectrum Analyzer - Swept SA

Center Freq 13. 255[][][][][][] GHz
PNO: Fast =+
IFGain:Low

#Avg Type: RMS
Trig: Free Run Avg[Hold: 10110

#Atten: 26 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

"I

Start 30 MHz

#VBW 300 kHz

Mkr1 2.412 GHz
-1.954 dBm

W)NJ-\J‘-.-..'

I R Feaw et e

Stop 26.50 GHz
Sweep 2.530 s (1001 pts)

MKR MODE TRC| SC X ¥

4.953 GHz|
7.256 GHz|

=00 00~ OO L R

i

48516 dBm |
-48.443 dBm |
-47.779 dBm

NCTION FUNCTION WIDTH
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RF Test Report

Report No.: R2411A1678-R2

Tx. Spurious BLE (S=2) 2440MHz Ref

= Keysight Spectrum Analyzer - Swept SA

Center Freq 2.44[][][][][][] GH

PNO: Wide -+
IFGain:Low

Ref Offset 10.85 dB
Ref 20.00 dBm

Center 2.4400000 GHz
#Res BW 100 kHz

#VBW 300 kHz

=]
05:46:36 PM
#Avg Type: RMS TRACE

Trig: Free Run Avg|Hold: 100/100 T

#Atten: 26 dB

Mkr1 2.440 006 0 GHz

-0.841 dBm

Span 1.500 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Tx. Spurious BLE (S=2) 2440MHz Emission

= Kgyslghl Spectrum Analyzer - Swept SA

Center Freq 13. 255[][][][][][] GHz
PNO: Fast =+
IFGain:Low

05:47:0
#Avg Type: RMS
Trig: Free Run Avg[Hold: 10110

#Atten: 26 dB

Ref Offset 10.85 dB
Ref 20.00 dBm

’1

#VBW 300 kHz

Mkr1 2.439 GHz
-2.613 dBm

AU P P My o

e e

Stop 26.50 GHz
Sweep 2.530 s (1001 pts)

MKR MODE TRC| SC X ¥

4.927 GHz|
7.336 GHz|

=00 00~ OO L R

i

-47.668 dBm |
47,385 dBm |
-47.017 dBm

NCTION FUNCTION WIDTH
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RF Test Report

Report No.: R2411A1678-R2

Tx. Spurious BLE (S=2) 2480MHz Ref

= Keysight Spectrum Analyzer - Swept SA

Center Freq 2.48[][][][][][] GH

Ref Offset 10.95 dB
Ref 20.00 dBm

Center 2.4800000 GHz
#Res BW 100 kHz

]

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

#Atten: 26 dB

PNO: Wide -+
IFGain:Low

Mkr1 2.480 003 0 GHz

-0.887 dBm

Span 1.500 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

Tx. Spurious BLE (S=2) 2480MHz Emission

= Kgyslghl Spectrum Analyzer - Swept SA

Center Freq 13. 255[][][][][][] GHz

05:53:33 PM Nov
#Avg Type: RMS
Trig: Free Run Avg[Hold: 10110

#Atten: 26 dB

PNO: Fast =+
IFGain:Low

Ref Offset 10.95 dB
Ref 20.00 dBm

‘1

e oAb i
L

Start 30 MHz

Mkr1 2.492 GHz
-1.854 dBm

o~ A e e,
i L N e ol
gl o F W

Stop 26.50 GHz

#VBW 300 kHz Sweep 2.530 s (1001 pts)

MKR MODE TRC| SC X

=00 00~ OO L R

i

4.953 GHz|
7.415 GHz,|

¥ FUNCTION

FUNCTION WIDTH

47, ?09 dBm |
-47.686 dBm |
-46.837 dBm
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RF Test Report

Report No.: R2411A1678-R2

Tx. Spurious BLE (S=8) 2402MHz Ref

= Keysight Spectrum Analyzer - Swept SA

Center Freq 2.4[]2[][][][][] GH

PNO: Wide -+~ Trig: FreeRun
IFGain:Low #Atten: 26 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

Center 2.4020000 GHz

#Res BW 100 kHz #VBW 300 kHz

STATUS

#Avg Type: RMS
Avg|Hold: 100/100

]

Mkr1 2.402 001 5 GHz
-4.100 dBm

Span 1.500 MHz
Sweep 1.000 ms (1001 pts)

Tx. Spurious BLE (S=8) 2402MHz Emission

= Kgyslghl Spectrum Analyzer - Swept SA

Center Freq 13. 255[][][][][][] GHz )
PNO: Fast -w- 1rig: Free Run
IFGain:Low #Atten: 26 dB

#Avg Type: RMS
Avg[Hold: 10110

Ref Offset 10.77 dB
Ref 20.00 dBm

.1

TP P
L -
e A

‘,L,_.m..-w"r«"w"'*“-.-‘“‘

Start 30 MHz
#VBW 300 kHz

gttt

Mkr1 2.412 GHz
-4.156 dBm

Stop 26.50 GHz
Sweep 2.530 s (1001 pts)

MKR MODE TRC| SC X Y FUNCTION FUNCTION WIDTH
f 25971 GHz 36.839 dBm
4927 GHz|  -48.957 dBm|
7.283GHz|  -47.852dBm |
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