saronas. FCC RF Test Report

Report No. : FR2D0802A

Appendix C. Radiated Spurious Emission Test Data

Relative Humidity : 41 ~ 42 9%
Test Engineer : Carry Xu
Temperature : 22~ 23 C
Radiated Spurious Emission Test Modes
Band Data
Mode Modulation Channel Frequency Remark
(MHz) Rate
Mode 1 2400-2483.5 Bluetooth BR_GFSK 00 2402 1Mbps -
Mode 2 2400-2483.5 Bluetooth BR_GFSK 39 2441 1Mbps -
Mode 3 2400-2483.5 Bluetooth BR_GFSK 78 2480 1Mbps -
Mode 4 2400-2483.5 Bluetooth BR_GFSK 78 2480 1Mbps LF
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2D0802A

Summary of each worse mode

Freq. Level Limit Margin Peak
Mode Modulation Ch. Pol. Result Remark
(MHz) (dBuV/m) | (dBuV/m) (dB) Avg.
Bluetooth BR_GFSK | 00 | 2389.95 51.21 74.00 -22.79 H PEAK Pass Band Edge
1
Bluetooth BR_GFSK = 00 @ 4804.00 45.11 74.00 -28.89 H PEAK Pass Harmonic
Bluetooth BR_GFSK = 39 - - - - - - - Band Edge
2
Bluetooth BR_GFSK 39 | 4882.00 43.62 74.00 -30.38 H PEAK Pass Harmonic
Bluetooth BR_GFSK | 78 | 2484.01 64.05 74.00 -9.95 H PEAK Pass Band Edge
3
Bluetooth BR_GFSK 78 4960 45.27 74 -28.73 H PEAK Pass Harmonic
4 Bluetooth BR_GFSK = 78 62.01 34.72 40.00 -5.28 \Y Peak Pass LF
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s=amranas. FCC RF Test Report Report No. : FR2D0802A

Mode Band Edge

2400-2483.5_Bluetooth BR_GFSK_CHO00_2402MHz

Pol. Horizontal Fundamental

D) ypqLErel BV
1134 13 1

a7, 975

81 FCC PART 15C 8 FCC PART15C
5.0 65.0

1
B b A A e R R 46‘&MWNWWWW%WWJWM‘~WMWWM
Peak 5 325
163 163
Pl 23, 2362 2388, Ui, uh 1000 1400, 1800, 200, 2600, 000
Frequency (MHz) Frequency {MHz)
Uit Read At Cable Preap  Aux MPos TPos Linit Read  Ant Cable Preamp Awx APos Thos
Freq Level Line Margin Level Factor  Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark

tHe dBuljn dBuljn o8 BV Bfm BB B deyg Mz dBuV/m dBuV/n B By dB/m B A8 B m deg
1 2389.95 5L.2l 7400 -20.79 4.4 3238 7.11 %52 6.6 261 B PEAK

1 00,00 108,88 --ov <oeeev 9,93 23 703 W57 6H KL BN
1OBW.95 264) 54002758 1745 0.3 A1 %52 6.0 261 B AVERMGE T T . BN LD NS GM L b AVERMGE
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Mode

Band Edge

2400-2483.5_Bluetooth BR_GFSK_CHO00_2402MHz

Pol. Vertical Fundamental
1,mLeveI (dBuVIm) 1,mLeweI (dBuVIm)
1138 138
915 95 !
f FCPRT 1 i FCPRTTC
650 650
WY, it - Abbbhsmsssk S IR Y e (e
Peak 15 15
163 163
U U
m 3. 2162, 288, 414, M40 1000 1400. 1800. 210, 2600. 300
Frequency (MHz) Frequency (MHz)
Linit Read At Cable Preanp  Aux  APos  TRos Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
MBWuBNE B BN B B B B a dy Wb B B BN B B B B oy
1 2370.66 48.73 74.00 -15.27 39.81 2.9 7.8 3655 6.0 36 272 PEN 1 400,00 9738 --veev oomees 88,43 3.3 7.13 3657 6.0 36 272 PEA
1 137266 23.94 5400 -30.06 1512 32.29 7.8 3655 6.8 336 272 AVERAGE M. 7259 - e 63.64 3239 7.13 3657 6.80 336 272 AVERAGE
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FCC RF Test Report

Report No. : FR2D0802A

1
Mode Harmonic
2400-2483.5_Bluetooth BR_GFSK_CH00_2402MHz
Pol. Horizontal Vertical
1‘" Level (dBuvim) 1’" Level (dBuVim
1138 1134
95 a5
B FCCPART 15 B FLCPART 15C
50 5.
FCC PART 45C (AVG) FCC PART 15C (AVEG)
Peak 448 1 48 i
Avg 35 35
163 163
3l 6000, 9000, 12000, 15000, 18000 3000 6000, 9000, 12000, 15000. 18000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant (afle Preap  Aux APos  TPos Linit Read  Ant CablePreamp Aux APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
Medn B B B B B B B o g MedWnBin B BN B B B B o g

1 4504.00 45.11 74.00 -28.89 66.16 34.08 10.20 65.55 0.00

300 360 PEAK

1 4504.00 4140 74.80 -32.60 62.45 34.00 10.20 65.25 @.00 108 360

PEAK
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Mode Harmonic

2400-2483.5_Bluetooth BR_GFSK_CH39_2441MHz

Pol. Horizontal Vertical
” Level (dBuVim) o Level (dBuVim)
1138 1114
95 915
i3 FCCPRT 1 3 FECPRTC
650 A
FCCPART 16C (AVG) FCCPART 15C (AVG)
LU § —— - LI
Peak PRIy A A
5 g
Avg
163 163
U
300 000. 9000. 12000, 16000, 18000 3000 000. 9000, 12000, 16000, 18000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Presmp  Aux  APos TPos Linit Read  Ant Cable Presmp Aux  APos TPos
Freq level Line Margin Level Factor Loss Factor Factor Remark Freq level Line Margin Level Factor Loss Factor Factor Remark
MrdumBNn & BN B & B £ o iy Mo Bun & BN B & B & o o
1 4862.00 43.62 74.80 -30.30 6460 34.00 10.30 65.28 0.00 300 360 PEAK 1 4882.00 4175 74.80 -32.25 6173 34.00 10.30 €5.28 0.00 109 360 PEAC
1 T3E.08 3.4 7488 3076 6145 35.77 172 6673 0.0 30 360 PEAK 1 73308 43.20 7400 -38.80 6L.44 3577 1L72 6673 0.0 140 36@ PEAC
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3
Mode Band Edge
2400-2483.5_Bluetooth BR_GFSK_CH78_2480MHz
Pol. Horizontal Fundamental
1,mLeveI (dBuVIm) 1,mLeweI (dBuVIm)
1138 138 1
915 95
f FCPRT 1 i FCPRTTC
60 ! B0
48.9 MMLWLW 4B'BM ¥t
Peak 15 15
163 163
U v
M Us2h Pz U154 U2 200 1000 1400. 1800. 210, 2600. 300
Frequency (MHz) Frequency (MHz)
Linit Read At Cable Preanp  Aux  APos  TRos Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
MBWuBNE B BN B B B B a dy Wb B B BN B B B B oy
1 243481 64.05 74.00 -9.95 55.50 2.3 7.6 37.05 6.00 11§ 360 PEA 1 243000 108,04 ----vv -vneee 99.49 32,34 7.5 7.4 6.0 118 360 PEA
1 M40 39.26 54.00 -14.74 3871 3234 7.26 37.05 6.8 118 368 AVERAGE 1 M. 83,05 - - TAT8 3234 0.5 .84 6.8 118 360 AVERAGE

Sporton International Inc. (Kunshan)
TEL : +86-512-57900158

FAX : +86-512-57900958

FCC ID: XMR2023FCS950U

Page Number : C7 of C11




s=amranas. FCC RF Test Report Report No. : FR2D0802A

Mode Band Edge

2400-2483.5_Bluetooth BR_GFSK_CH78_2480MHz

Pol. Vertical Fundamental
1,mLeveI (dBuVIm) 1,mLeweI (dBuVIm)
1138 138
915 95
1
B [\ FCPART 15C B FCCPART 16C
650 650
1
4B.wamu‘ ik R W Es VR o B YT Al ¥ it m 4MMWW“WWWWWWWMWW
Peak 15 15
163 163
U U
M Us2h Pz U154 U2 200 1000 1400. 1800. 210, 2600. 300
Frequency (MHz) Frequency (MHz)
Linit Read At Cable Preanp  Aux  APos  TRos Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
Wit B Bl @ B B B a dg Mo e B BN Bl B B & a dg
149520 43.09 74.00 -15.91 39.60 2.3 7.8 312 6.0 123 60 PEAK 1 2430.00 86,86 ----vv -=-om- B30 R4 7.5 .04 600 123 360 PEA
14852 13,30 54.00-30.70 1481 3.3 7.8 3712 6.8 13 368 AVERAGE 1 M08 62,87 ------ - 53.52 1.3 7.5 .84 6.8 123 360 AVERAGE
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3
Mode Harmonic
2400-2483.5_Bluetooth BR_GFSK_CH78_2480MHz
Pol. Horizontal Vertical
” Level (dBuVim) o Level (dBuVim)
1138 1114
95 915
i3 FCCPRT 1 3 FECPRTC
650 A
FCCPART 16C (AVG) FCCPART 15C (AVG)
LU 1 LI
2 RTRTRT I 1 z
Peak PR NWWWM
e " it
125 35
Avg
163 163
U
300 000. 9000. 12000, 16000, 18000 3000 000. 9000, 12000, 16000, 18000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Presmp  Aux  APos TPos Linit Read  Ant Cable Presmp Aux  APos TPos
Freq level Line Margin Level Factor Loss Factor Factor Remark Freq level Line Margin Level Factor Loss Factor Factor Remark
MrdumBNn & BN B & B £ o iy Mo Bun & BN B & B & o o
1 4960.00 45.27 74.80 -28.73 66,19 34.00 10.40 65.31 0.00 300 360 PEAK 1 4960.00 4219 74.80 -31.71 63.21 34.00 10.40 €5.31 0.00 108 360 PEAC
1 7M9.00 4248 74.88 3152 6LB4 35,79 178 67.13 0.0 3@ 360 PEAC 1 7A49.08 42.83 7480 3117 6L39 3579 1L.78 67.13 0.0 140 368 PEAC
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s=amranas. FCC RF Test Report Report No. : FR2D0802A
Mode Emission above 18GHz
2400-2483.5_Bluetooth BR_GFSK_CH78_2480MHz
Pol. Horizontal Vertical
130|_9||,9| NBIIWm} mLeve\ ‘dBlIme}
134 1138
075 075
K o | OB
Peak 0 650
FCCPARTIAC (AVG) FCC PARTI1AC (AVG)
Avg
m WWWNWWWWMWMM 483 WWWWMWWWWWW
il 115
163 163
18000 18400, 20800, 200 23600, 25000 18000 19400, 20800, 2200, 23600, 25000
Frequency (MHz) Frequency (MHz)
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Mode LF

2400-2483.5_Bluetooth BR_GFSK_CH78_2480MHz

Pol. Horizontal Vertica
- Level (dBuVim) - Level (dBuVim)
FCC PART 15C FCC PART 15C|
675 67.5
55,0, 55.0,

42‘54,—‘ 42.54,—‘

1 5 ]
300 et 300 £
4 1 5
3 2 WWM
3
175 175
50 50
Peak
15 15
2 -2
30 224, 418 612, 806. 1000 30 224, 418 612, 806. 1000
Frequency (MHz) Frequency (MHz)
Limit Read  Ant Cable Preamp  Aux APos  TPos Limit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor Less Factor Factor Remark Freq Llevel Line Margin Level Factor Loss Factor Factor Remark
MHz dBuv/m dBuv/m d8  deuwv  de/m d8 ds d8 a deg MHz dBuv/m dBuv/m d8  dBuwv  dB/m d8 d8 d8 a deg
1 62,98 31.28 4@.ee -8.72 51.24 12.88 .87 32.91 8.8  --- --- Peak 1 62,81 34.72 4@.e -5.28 54.71 12.85 @.86 32.9¢ 0.0  --- --- Peak
2 192,96 17.41 43,50 -26.89 33.48 14.97 1.88 32.34 8.8  --- --- Peak 2 16192 22,94 43.5@ -20.56 37.65 16.42 1.7 32.83 0.0  --- --- Peak
3 513.86 22.96 46.00 -23.84 28.78 24.17 3.86 32.97 8.0  --- --- Peak 3 263.77 19.92 46.00 -26.88 30.75 19.76 2.19 32.78 @.80  --- --- Peak
4 628.49 26.55 46.0 -19.45 29.61 26.55 3.39 33.80 0.8  --- --- Peak 4 471.35 15.68 46.8 -20.32 32.24 23.51 2.93 33.80 0.8  --- --- Peak
5 B827.34 30.37 46.00 -15.63 30.87 28.96 3.88 32.54 8.0  --- --- Peak 5 679.99 26.96 46.00 -19.84 29.76 26.69 3.53 33.82 0.8  --- --- Peak
6 958.53 31.41 46.0@ -14.59 27.96 30.95 4.15 31.65 8.0  --- --- Peak 6 B86.97 29.09 46.0@ -16.91 29.54 28.48 3.84 32.69 8.0  --- --- Peak
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SPORTON LAB.

Appendix D. Duty Cycle Plots

DH5 on time (One Pulse) Plot on Channel 39
o Marker

#Aften 10dB  PNO: Fast Avg Type: Log-Power [ Select Marker
Gate: OF Trig: Free Run
IF Gain’ Low
Sig Track Off

1 Spectrum u
Scale/Div 10 dB Ref Level 106.99 dBpV a Peak
Search
Pk Search
Config
Delta (&)

Properties
Fixed
l PN Marker
L ook o e

Delta Marker
Center 2.402000000 GHz #Video BW 1.0 MHz Span 0 Hz| (Reset Deita)

Res BW 1.0 MHz Sweep 10.0 ms (1001 pts)| fazrker Table Counter
5 Marker Table v On
Off

Mode Trace Scale 2 Function Function Width Function Value Marker Settings
: = | e

a1
A1 All Markers Off

Marker—

Couple Markers
On
of

oo aleln o

0 Marker

Input Z. 50 0 #Allen 10d8 PNO: Fast Avg Type: Log-Power |1
Cormections: Off Gate: OFf Trig: Free Run r el
Freq Ref. Int (S) IF Gain: Low W

Sig Track. Off

1 Spectrum
Scale/Div 10 dB Ref Level 106.99 dBuV Peak
Search
Pk Search
Config
Delta (&)
Properties
Fixed
Marker
Function

or
Delta Marker Marker—
(Reset Delta)

o p il gt e m.mr.&rh-,v.tuuw-..w»hwr»,l“-*l«.-nwma,..nw.'.w.ﬂﬁ-\‘.xu.m,u.w LI

Center 2.402000000 GHz #Video BW 1.0 MHz
Res BW 1.0 MHz

Note:
1. Worst case Duty cycle = on time/100 milliseconds =2 *2.88 / 100 = 5.76 %
2. Worst case Duty cycle correction factor = 20*log(Duty cycle) = -24.79 dB

3. DHS5 has the highest duty cycle worst case and is reported.
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