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s=aranas. FCC RF Test Report Report No. : FR510740A

Appendix B. AC Conducted Emission Test Results

: Temperature : 25.3~26.2°C
Test Engineer : [Amos - —
Relative Humidity : |38~40%
Test Voltage : [120Vac / 60Hz Phase : Line
Remark : All emissions not reported here are more than 10 dB below the prescribed limit.
20 Level (dBuV)
70.0
S
0.0 15C RS§247-QP
50.0 M
00—
E
30.0
20.0
10.0
V5 2 5 1 2 5 10 20 30
Frequency (MHz)
Site : CO01-KS
Condition : 15C RS5247-QP LISN-060105-1L 2024 LINE
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark
MHz ~ dBuV dF ~ dBuv  dBuv a8 dE
1% 0.198 60.3¢ -3.37 £3.71 49.80 0.08 10.45 QF
2 0.188 40.79 -12.92 53.71 30.25 0.08 10.46 Average
3 0.299 48.77 -11.51 60.28 38.20 0.09 10.48 QF
4 0.289 31.77 -18.51 50.28 21.20 0.09 10.48 Average
5 0.386 44.67 -13.28 57.95 34.20 —0.02 10.49 QF
& 0.396 28.67 -18.28 47.95 185.20 -0.02 10.49 Average
7 3.276 42.25 -13.75 56.00 32.20 —0.17 10.22 QP
8 3.276 24.25 —21.75 46.00 14.20 —0.17 10.22 Average
9 3.985 40.22 -15.78 56.00 30.20 -0.19 10.2
10 3.985 25.22 —20.78 46.00 15.20 —0.19 10.21 Average
11 6.186 45.46 -14.54 £0.00 3550 —0.22 10.18 QF
2 6.186 32.26 ~17.74 50.00 22.30 -0.22 10.18 Average
12 15.307 42.20 -17.71 60.00 32.21 =-0.20 10.2
14 15.307 30.39 -19.61 50.00 20.31 —0.20 10.28 Average
15 18.524 42.41 -17.59 #0.00 32.50 —0.38 10.2
18 18.524 31.51 -18.49 50.00 21.60 -0.38 10.29 Average
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: Temperature : 25.3~26.2°C
Test Engineer : [Amos - —
Relative Humidity : |38~40%
Test Voltage : [120Vac / 60Hz Phase : Neutral
Remark : All emissions not reported here are more than 10 dB below the prescribed limit.
golevel [@Buv)
70.0
50.0 | 15C RS§247-QP
]
50.0 15C 7-AVG
7 g M
40.0
i
30.0 1 | b
20.0
10.0
015 2 5 1 2 5 10 20 30
Frequency (MHz)
Site : CO01-KS
Condition : 15C RS5247-QP LISN-060105-N 2024 NEUTRAL
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Losz Remark
MHz ~ dBuV dE ~ dBuv  dBuv dB dE
14  0.197 52.09 -11.67 63.76 41.50 0.13 10.45 QP
2 0.197 34.19 -19.57 53.76 23.60 0.13 10.46 Average
3 0.406 41.85 -15.88 57.73 31.51 —0.14 10.48
4 0.406 28.65 -19.08 47.73 18.31 -0.14 10.48 Average
5 0.505 42.46 -13.54 56.00 32.20 -0.15 10.41
6 0.505 30.86 -15.14 46.00 20.60 —0.15 10.41 Average
7 £.285 41.19 -18.81 60.00 31.20 -0.19 10.18
8 6.285 28.59 -21.41 50.00 18.60 —0.19 10.18 Average
9 12.852 41.25 -18.75 #0.00 31.20 —0.22 10.27
10 12.852 27.25 -22.75 50.00 17.20 =—0.22 10.27 Average
11 17.849 41.51 -18.49 &0.00 31.50 -0.2 10. 2
12 17.849 27.51 —22.49 50.00 17.50 —0.28 10.29 Average
Note:
1. Level(dBpV) = Read Level(dBpV) + LISN Factor(dB) + Cable Loss(dB)
2. Over Limit(dB) = Level(dBpV) — Limit Line(dBuV)
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Report No. : FR510740A

Appendix C Radiated Spurious Emission Test Data

. Relative Humidity : | 41~ 42%
Test Engineer : Jerry Xu
Temperature : 22~23°C
Radiated Spurious Emission Test Modes
Band : Data
Mode (MH2) ‘ Antenna ‘ Modulation Channel Frequency Rate RU | Remark
Mode 1 = 2400-2483.5 3 Bluetooth BR_GFSK 0 2402 1Mbps - -
Mode 2 = 2400-2483.5 3 Bluetooth BR_GFSK 39 2441 1Mbps - -
Mode 3 2400-2483.5 3 Bluetooth BR_GFSK 78 2480 1Mbps - -
Summary of each worse mode
. Freq. Level Limit Margin Peak
Mode Modulation Ch. (MHz) | (dBuV/m) (dBuvim) (dB) Pol. Avg. Result = Remark
1 Bluetooth BR_GFSK = 0 | 2386.83 53.25 74.00 -20.75 H | PEAK Pass | Band Edge
1 Bluetooth BR_GFSK | 0 | 4804.00 40.48 74.00 -33.52 \% PEAK @ Pass Harmonic
2 Bluetooth BR_GFSK | 39 - - - - - - - Band Edge
2 Bluetooth BR_GFSK | 39 @ 7323.00 43.88 74.00 -30.12 V | PEAK Pass Harmonic
3 Bluetooth BR_GFSK = 78 | 2484.13 57.51 74.00 -16.49 \% PEAK | Pass | Band Edge
3 Bluetooth BR_GFSK = 78 | 7440.00 42.65 74.00 -31.35 H PEAK @ Pass Harmonic
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Pol. Horizontal Fundamental
mLﬂ&l(ﬂ&lWﬂl} mLeveI{dBnWm)
134 1134
14 \ 18
i | FCCPART1AC] i FCCPARTAC]
654 \ 650
1 MJ \ Mo Aib bt
sttt ol b s AN AT
WW“ Ll Wu e
Peak Y Y,
163 163
m 23 262, 2368, LN 40 1000 1400. 1800. 200, 3000
Frequency (MHz) Frequency (MHz)
Linit Over Read At Cable Preamp Aux APos  Thos Linit Over Read At Cable Preamp Aux APos TPos
Freq Llevel Line Linit Level Factor Loss Factor Factor Remark Freq Llevel Line Linit Level Factor Loss Factor Factor Remark
Wil g & Bl @ & @ B a by Wi G & B @ & @ B a g
1 2386.83 53.25 74.00 -20.75 45.03 3217 7.8 .05 6.0 257 129 PEAK 1 2402.00 106.09 ------ ------ 97,59 3231 7.13 37.83 6.8 257 129 PEK
1 306,83 28.46 54.00 -15.54 20.24 3217 7.00 3705 6.0 257 120 AVERAGE 1 400,00 BL2L -eees eeeee- 7280 331 703 3783 6.0 257 129 AVERAGE
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Pol. Vertical Fundamental
IHLMNMVM“ mLeveI{dMWml
134 1134
14 ﬂ\ 18
i | FCCPART1AC] i FCCPARTAC]
654 \ 650
; wﬂf MN *1
b A Ll T T o, o ) il b ol
e w‘"w TR T
Peak Y Y,
163 163
m 23 262, 2368, LN 40 1000 1400. 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Over Read At Cable Preamp Aux APos  Thos Linit Over Read At Cable Preamp Aux APos TPos
Freq Llevel Line Linit Level Factor Loss Factor Factor Remark Freq Llevel Line Linit Level Factor Loss Factor Factor Remark
MeBnBNE B B B B B B a iy MeBWAEWE & B B B B B a dy
1 238189 52.98 74.00 -21.10 44.74 3212 7.9 37.85 6.60 14@ 89 PEAK T 240200 109.81 ------ ------ 10140 3231 7.3 37.83 6.0 108 89 PEAK
1 38189 2811 5400 -15.89 19.95 32,12 7.09 37.05 6.0 109 69 AVERAGE 1 400,00 85,02 ---eee eeeee- 76,61 331 703 3783 600 108 B9 AVERAGE

Sporton International Inc.(Kunshan)
TEL : +86-512-57900158
FCC ID: IHDT56AU6

Page Number

: C3of C10



sromoncas. FCC RF Test Report

Report No. : FR510740A

TEL : +86-512-57900158
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Pol. Horizontal Vertical
1mu}vel(llBIJ‘ﬂm) o Level (dBuvim)
138 1134
a5 a5
1 ki
s FECPHRTIEC o FCPHRTIEC
6.0 4.0
FCC PART15C (AVG) FCCPART 15C (AVG)
|
Peak e s b e IR S,
. ,,MWMM ' 1 e 4
:M‘ W
Avg 35 b
163 163
3000 G000, 000, 12000, 16000, 18000 3000 6000, 9000, 12000, 16000, 18000
Frequency (MHz) Frequency (MHz)
Lint Qver Read Ant Cable Presmp  Awx APos TRos Linit Qver Read Ant Cable Presmp Awx APos TRos
Freq Level Line Limit Level Factor Loss Factor Factor Remark Freq Level Line Limit Level Factor Loss Factor Factor Remark
Mk BNe B BN Bh & B & o0 &y MdnBNe B BN Bh & B & o &g
1 4304.00 39.61 74.00 -4.38 60.81 34.08 10.20 65.45 000 - - PEMC 1 4304.00 40.48 74.00 -33.50 6L.GB 34.08 10.20 6545 0.00 - - PEAC
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Pol. Horizontal Vertical
mL&veI(dDu‘lﬁn) 0 Level (dBuVim)
134 1134
015 015
i FCCPART15C i FCCPART15C
650 65,
FCC PARTH5C (AVE) FCC PART 45C (AVE)
483 1 5 i 9 Ty
Peak ek Ao i’ IR
18 !
Avg
163 16
3000 000, 9000, 1200 15000, 18000 3000 G000, 9000, 1200, 15000 18000
Frequency (MHz) Frequency (MHz)
Linit Over Read Ant Cable Preamp  Aux APos TPos Linit Over Read  Ant Cable Preamp Aux APos TPos
Freq level Line Linit Level Factor Loss Factor Factor Remark Freq level Line Linit Level Factor Loss Factor Factor Remark
Meddm BN B BN B & & & o by Medln BN B BN B & B & a tg
1 4382.08 42.80 74.88 -31.98 63.10 3415 10.38 65.53 0.8 - --- PEAK 1 4882.08 41.41 74.80 -32.59 62.49 34.15 10.38 65.53 8.8 - --- PEAC
1 73300 4241 7480 -31.59 60.27 35,75 1070 6633 0.0 --- - PEAK 173300 43,88 74.00 -30.12 6L74 3575 1072 6633 0.0 - --- PEAK
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Pol. Horizontal Fundamental
IHLMN&M"“ mLeveI{dBnWm)
134 1134 ]
14 /ﬂ\ 18
i | FCCPART1AC] i FCCPARTC]
654 [ \ 650
1
il , MJJ i A bt
mmu.ﬂ 4 'IM AT e
Mo b
Peak Y Y,
163 163
14 U528 U6 2164 L 200 1000 1400. 1800. 200, 3000
Frequency (MHz) Frequency (MHz)
Linit Over Read At Cable Preamp Aux APos  Thos Linit Over Read At Cable Preamp Aux APos TPos
Freq Llevel Line Linit Level Factor Loss Factor Factor Remark Freq Llevel Line Linit Level Factor Loss Factor Factor Remark
MeBnBNE B B B B B B a iy MeBWAEWE & B B B B B a dy
T 248360 5432 74.00 -19.68 45.44 3247 7.6 36.85 6.60 39 130 PEAK 1 2450.00 105,98 ------ ------ 9.4 3246 7.5 36.85 6.80 309 139 PEAK
1 J483.60 29.53 54.00 -14.47 20.65 3247 7.26 36.85 6.0 309 139 AVERAGE 1 450,00 BLIL ---ees eeeee- 7225 346 7.5 3685 6.00 309 139 AVERAGE
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Pol. Vertical Fundamental
mLﬂ&l(ﬂ&lWﬂl} mLeveI{dBnWm)
134 1134 1
14 x/-\\ 18
i ] FCCPART15C] i FCCPARTC]
654 }f} \ i 650
m, , b L.&.“LA fa " i 0 e o i
il et Ak
Peak Y Y,
163 163
14 U528 b 2164 L 200 1000 1400. 1800. 200, 2600, 3000
Frequency (VHz) Frequency (MH)
Linit Over Read At Cable Preamp Aux APos  Thos Linit Over Read At Cable Preamp Aux APos TPos
Freq Llevel Line Linit Level Factor Loss Factor Factor Remark Freq Llevel Line Linit Level Factor Loss Factor Factor Remark
Wil g & Bl @ & @ B a by Wi G & B @ & @ B a g
1 MB413 57.51 74.60 -16.49 48,63 32.47 7.26 36.85 6.0 108 114 PEAK 1 2450.00 109,95 ------ ------ 10109 3246 7.5 36.85 .80 108 114 PEAK
1 MBA13 3272 400 -1 2384 3247 7.26 36.85 6.60 109 114 AVERAGE 1 30,00 8516 ---eee eeeee- 76,30 3246 7.5 3685 6.00 108 114 AVERAGE
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Pol. Horizontal Vertical
mLeveI(dDu‘ﬂm] 0 Level (dBuVim)
134 1134
015 015
i FCCPART15C i FCCPART15C
650 65,
FCC PARTH5C (AVE) FCC PART 45C (AVE)
18 S ! e r———y
Peak b ! ! T i
18 !
Avg
163 16
3000 000, 9000, 1200 15000, 18000 3000 G000, 9000, 1200, 15000, 18000
Frequency (MHz) Frequency (MHz)
Linit Over Read Ant Cable Preamp  Aux APos TPos Linit Over Read  Ant Cable Preamp Aux APos TPos
Freq level Line Linit Level Factor Loss Factor Factor Remark Freq level Line Linit Level Factor Loss Factor Factor Remark
Meddm BN B BN B & & & o by Medln BN B BN B & B & a tg
1 4960.0@ 4178 74.86 -32.22 6275 34.2? 10.48 65.59 Q.8 - --- PEAK 1 4960.08 40.87 74.8@ -33.13 61.B4 34.22 10.48 65.59 @.8 - --- PEAK
1 7440.00 42.65 74.80 -31.35 co.7e 35.80 12.78 66.63 0.00 -~ --- PEAK 1 7A4.00 4259 74.00 -31.41 6064 35.80 1278 66.63 0.00 -~ --- PEAK
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Pol. Horizontal Vertical
1, Lovel(dBuVm) i Level {dBuVim)
1138 134
I I
i ERTE t) PR 1
T 1|
Peak Bl 80
FCC PART 1AL (G
Avg N FCCPARI]|15C{% u ﬂ‘ {MIH
WMWMMWMWWM oty iyt WWWWWNWWW i WWWMMW
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Pol. Horizontal Vertical
MLM (dBuVIm) Level (dBuV/m)
FCC PARTA5C FCC/PART15C
675 615
5.0 r 55, r
I
25 ' 425
2
300 1 4 0 ]
2 j 4 rnn—s LU b 3 4 HE' [ AN
115 Wl | st N it 175 !\W‘#&n ¥
5..9 R
Peak 15 1
2 24, 418 612, 806 1000 K] 24 48 612, 806. 1000
Frequency (MHz) Frequency (MHz)
Linit Over Read Ant Cable Preamp Aux APes TPos Linit Over Read Ant Cable Preamp  Aux  APos  TPos
Freq Llevel Line Limit Level Factor Loss Factor Factor Remark Freq Llevel Line Limit Level Factor Loss Factor Factor Remark
MHz dBuv/m dBuV/m  dB dBw dB/m B dB  dB  om  deg MHz dBuV/m dBuV/m B dBW dB/m d8 A8 B m deg
1 9475 27.41 43.50 -16.09 42.69 15.24 1.49 32.01 @.00 ---  --- Peak 1 52,55 36.63 40.00 -3.37 5440 13.19 1.1 32.87 @.00 --- - Pesk
7 13355 2196 43.50 -21.54 34.76 17.51 L.75 32.06 0.00 ---  --- Peak 2 93.29 3438 43.50 -0.12 49.86 15.65 1.47 32.80 .08 ---  --- Peak
3 20145 27.45 43.50 -16.85 42.61 14.76 2,16 32.08 @.00 ---  --- Peak 319927 21,54 43.50 -21.96 36.75 1473 2,15 32.89 @.00  --- - Pesk
4 28341 22.79 46.00 -23.21 33.55 18.89 2.58 3214 @.0@  ---  --- Peak 4 7L77 214 46.00 -24.56 32.13 18.82 293 3.4 @0 - --- Pesk
5 420.13 23.08 46.00 -22.92 29.72 22.44 313 2.2 0.0 -~ --- Peak 5 426,25 23.92 46.00 -22.83 30.49 22.51 3.15 3.23 @00 --- - Pesk
6 850.11 28.85 46.00 -17.15 26.14 29.73 4.45 3147 @.00 ---  --- Peak 6 B59.14 28.85 46.00 -17.15 26.24 29.66 4.43 343 @.00 --- - Pesk
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Appendix D. Duty Cycle Plots

DH5 on time (One Pulse) Plot on Channel 00

Spectrum Analyzer 1
Swept SA

i+
KEYSIGHT [nput: RF
Coupling: DC
Align: Off
1 Spectrum
Scale/Div 10 dB

Center 2.402000000 GHz
Res BW (CISPR) 1 MHz

5 Marker Table v

Mode Trace Scale
N
A1 1 t
A1 il t

(8)
[(N]

acm?

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

X

2,100 ms

#Atten: 10 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Level 106.99 dBpV
H201

Y Function
92.31 dBUV

2.880 ms (4) -0.1132 dB
3.750 ms (A)).003675 dB

Feb 04, 2025 |
1:17:10 PM

#Avg Type: Power (RMS 234
Trig: Free Run ww

Sweep 10.0 ms (1001 pts)

Function Width Function Value

(o]

Select Marker
Marker 3

Marker

Pk Search
Config

Properties

Marker

o Function

ff

Delta Marker

(Reset Delta)
Marker Table

On

off
< Marker Settings

Diagram
All Markers Off

Couple Markers

Marker—

Counter

On
off

DH5 on time (Count Pulses) Plot on Channel 00

[+

'Spectrum Analyzer 1

Swept SA

KEYSIGHT [nput: RF
Coupling: DC
Align: Off

1 Spectrum
Scale/Div 10 dB

Center 2.402000000 GHz
Res BW (CISPR) 1 MHz

®O Ml ?

Note:

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

Feb 04, 2025

1:18:56 PM

#Atten: 10 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Level 106.99 dBpV

Avg Type: Voltage
Trig: Free Run

Span 0 Hz
Sweep 100 ms (1001 pts)

Annotation
Normal
Auto
Man

Sweep / Measure
Continuous
Single

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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