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Time of occupancy

Test Result

Hopping Package
Hops Over Dwell o
Channel Transfer ) Limits .
TestMode Antenna Occupancy : Time Pass/Fail
Number _ Time (msec) (sec)
Time(hops) (sec)
Rate (MHz)
Normal Ant7 79 106.67 2.8913 0.31 0.4 Pass
AFH Ant7 20 53.33 2.8913 0.15 0.4 Pass
Test Graphs
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Spectrum
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Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 7101 ps 1.70 dBm
D2 M1 1 2.8913 ms 0.35 dB
D3 M1 1 3.758 ms -0.16 dB&
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Number of hopping channels

Test Result

TestMode Antenna Freq(MHz) Result{Num] Limit[Num] Verdict

DH5 Ant7 Hop 79 215 PASS

Test Graphs
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Band edge measurements

Test Result
RefLevel Result Limit .
TestMode | Antenna | ChName | Freq(MHz) Verdict
[dBm] [dBm] [dBm]

Low 2402 3.24 -55.76 <-16.76 PASS
High 2480 3.52 -57.01 <-16.48 PASS

DH5 Ant7
Low Hop_2402 2.24 -46.03 <-17.76 PASS
High Hop_2480 3.14 -45.34 <-16.86 PASS
Low 2402 0.71 -55.43 <-19.29 PASS
High 2480 0.32 -57.68 <-19.68 PASS

2DH1 Ant7
Low Hop_2402 0.29 -46.85 <-19.71 PASS
High Hop_2480 0.45 -47.1 <-19.55 PASS
Low 2402 0.71 -57.66 <-19.29 PASS
High 2480 0.30 -57.64 <-19.7 PASS

3DH1 Ant7
Low Hop_2402 0.40 -47.5 <-19.6 PASS
High Hop_2480 0.46 -47.11 <-19.54 PASS
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Test Graphs
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Conducted Spurious Emission

Test Result
TestMode | Antenna | Freq(MHz) FreqRange Reflevel Result Limit Verdict
[MHZz] [dBm] [dBm] [dBm]
Reference 3.49 3.49 PASS
2402 30~1000 3.49 -49.68 <-16.51 PASS
1000~26500 3.49 -42.62 <-16.51 PASS
Reference 3.21 3.21 PASS
DH5 Ant7 2441 30~1000 3.21 -49.91 <-16.79 PASS
1000~26500 3.21 -43.35 <-16.79 PASS
Reference 3.68 3.68 PASS
2480 30~1000 3.68 -50.04 <-16.32 PASS
1000~26500 3.68 -42.73 <-16.32 PASS
Reference 0.96 0.96 PASS
2402 30~1000 0.96 -49.86 <-19.04 PASS
1000~26500 0.96 -44 <-19.04 PASS
Reference 1.25 1.25 PASS
2DH1 Ant7 2441 30~1000 1.25 -49.08 <-18.75 PASS
1000~26500 1.25 -43.7 <-18.75 PASS
Reference 0.34 0.34 PASS
2480 30~1000 0.34 -49.42 <-19.66 PASS
1000~26500 0.34 -43.59 <-19.66 PASS
Reference 0.98 0.98 PASS
2402 30~1000 0.98 -49.62 <-19.02 PASS
1000~26500 0.98 -43.61 <-19.02 PASS
Reference 1.24 1.24 PASS
3DH1 Ant7 2441 30~1000 1.24 -49.81 <-18.76 PASS
1000~26500 1.24 -43.06 <-18.76 PASS
Reference 0.38 0.38 PASS
2480 30~1000 0.38 -49.47 <-19.62 PASS
1000~26500 0.38 -43.81 <-19.62 PASS
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Test Graphs
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DH5_Ant7_2441_30~1000
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DH5_Ant7_2480_1000~26500
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2DH1_Ant7_2402_30~1000
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2DH1_Ant7_2441 O~Reference
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3DH1_Ant7_2402_0~Reference
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3DH1_Ant7_2402_1000~26500
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3DH1_Ant7_2480_0~Reference
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Appendix B. AC Conducted Emission Test Results

: Temperature : 25.3~26.2°C
Test Engineer : |[Amos Zhang : —
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.
golevel [@Buv)
70.0
0.0 | 15C RS§247-QP
!
so.ol | 15C RSS247-AVG
2y 7 e
[i 101
30.0
20.0
10.0
V15 2 5 1 2 5 10 20 30
Frequency (MHz)
Site : CO01-KS
Condition : 15C RS5247-QP LISN-060105-1 2024 LINE
Over Limit' Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark
MHz ~ dBuV dF ~ dBuv  dBuv a8 dE
1 0.156 47.43 -18.26 6£5.60 36.88 0.12 10.42 QF
2 0.156 30.73 -24.96 55.60 20.18 0.12 10.42 Average
3 0.174 46.71 -15.06 64.77 39.20 0.10 10.41 QF
4 0.174 35.81 -18.96 54.77 25.30 0.10 10.41 Average
5 0.238 42.66 -19.51 62.17 32.20 0.08 10.38 QF
6 0.238 30.36 -21.81 52.17 19.90 0.08 10.38 Average
7 1.949 36.46 -19.54 56.00 26.60 -0.22 10.08 QP
8 1.949 28.36 -17.64 46.00 18.50 —0.22 10.08 Average
9 2.213 38.07 -17.93 56.00 28.19 -0.20 10.08 QF
10 2.213 31.07 -14.93 46.00 21.19 -0.20 10.08 Average
11 2.500 38.09 -17.91 56.00 28.21 -—0.19 10.07 QP
12 %  2.500 31.19 -14.81 46.00 21.31 —0.19 10.07 Average
Sporton International Inc. (Kunshan) Page Number : Bl of B2
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: Temperature : 25.3~26.2°C
Test Engineer : |[Amos Zhang : —
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.
20 Level ({dBuV)
70.0
50.0 | 15C RS§247-QP
50.0 Iﬁ | 15C RSS247-AVG
40.0
c":
11
30.0
1
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 Loss Remark
MHz ~ dBuV dF ~ dBuv  &Buv a8 dE
1% 0.164 50.44 -14.81 £5.25 38.90 0.12 10.42 QF
2 0.164 34.74 -20.51 55.25 24.20 0.12 10.42 Average
3 0.174 48.74 -16.03 64.77 38.20 0.13 10.41
4 0.174 35.14 -18.63 54.77 24.60 0.13 10.41 Average
5 0.222 41.96 -20.78 62.74 31.51 0.06 10.39
6 0.222 29.36 -23.38 52.74 18.91 0.06 10.39 Average
7 0.541 36.25 -19.75 56.00 26.20 -0.15 10.2
g 0.541 31.15 -14.85 46.00 21.10 -0.15 10.20 Average
9 0.589 35.52 -20.48 56.00 25.50 —0.16 10.18 QF
10 0.589 30.62 -15.38 46.00 20.60 —0.16 10.18 Average
11 2.650 33.07 -22.93 56.00 23.20 -0.20 10.07
12 2.650 25.77 —20.23 46.00 15.90 —0.20 10.07 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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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 7 Bluetooth BR_GFSK 0 2402 DH5 - -
Mode 2 2400-2483.5 7 Bluetooth BR_GFSK 39 2441 DH5 - -
Mode 3 2400-2483.5 7 Bluetooth BR_GFSK 78 2480 DH5 - -
Summary of each worse mode
Mode Modulation © Freq. Lol LS Ma:]rgi Pol PEEIS Result Remark
h. (MHz) (dBuV/m) (dBuV/m) (dB) © Avg.
Bluetooth Band
1 BR_GFSK 0 2363.17 56.93 74.00 -17.07 \% PEAK  Pass Edge
Bluetooth .
1 BR_GFSK 0 4804.00 42.57 74.00 -31.43 \% PEAK  Pass Harmonic
Bluetooth Band
2 BR_GFSK 39 i ) i ) ) ) i Edge
Bluetooth i
2 BR_GFSK 39 7323.00 44.97 74.00 -29.03 H PEAK  Pass Harmonic
Bluetooth Band
3 BR_GFSK 78 2484.42 56.39 74.00 -17.61 \% PEAK Pass Edge
Bluetooth .
3 BR GFSK 78  7440.00 44.84 74.00 -29.16 H PEAK  Pass Harmonic
Sporton International Inc. (Kunshan) Page Number : Clof C10
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Pol. Horizontal Fundamental
2B 2B
134 134
915 \ 915
ki ki
i \ FOPART 150 i FCPART 150
654 \ 650
ol Al 11 e J n' Ld . el il
W . " by 0 bl ke
Peak Y Y
163 163
m 23 262, 2368, 44 40 1000 1400. 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Over Resd At Cable Preamp Aux APos Thos Linit Over Resd At Cable Preamp Aux APos TPos
Freq Llevel Lne Linit Level Factor Loss Factor Factor Remark Freq Llevel Line Linit Level Factor Loss Factor Factor Remark
WrddjuBWn & 0 B B ¢ B o dg Woddje B & B B B # B a dg
1 2363.82 55.55 74.00 -18.45 43.01 32.17 6.56 3219 6.00 134 293 PENK 1 240000 106,41 ----vv -vneee 9338 359 6.62 3218 6.0 134 293 PEAK
7 1363.80 30.76 54.80 -B.M 18.22 3017 6.56 3219 6.8 134 293 AVERAGE 1 4p.00 BL62 ------ ------ 68.59 32.59 6.62 32.18 6.80 134 293 AVERAGE
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Pol. Vertical Fundamental
2B 2B
134 134
915 \ 915
ki ki
i \ FCPART 150 i FCPART 150
654 ] 650
1 \ bt
e " N dol o , A PUT IR
i Al " L U i o MWWMWM
Peak Y Y
163 163
m 23 262, 2368, 44 40 1000 1400. 1800. 20, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Over Resd At Cable Preamp Aux APos Thos Linit Over Resd At Cable Preamp Aux APos TPos
Freq Llevel Lne Linit Level Factor Loss Factor Factor Remark Freq Llevel Line Linit Level Factor Loss Factor Factor Remark
WrddjuBWn & 0 B B ¢ B o dg Woddje B & B B B # B a dg
1 336317 56.93 74.00 -17.07 44.40 32.16 6.56 3219 6.0 302 1B PEN 1 240000 101,96 ----vv -=nee- 88,93 3259 6.62 3218 6.00 30 15 PEAK
1 136317 3214 54.80 -21.86 19.61 32.16 6.56 32.19 6.8 382 1B AVERAGE 1 e 7.0 - - 64.14 32.59 6.62 3218 6.0 302 18 AVERAGE
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SPORTON LAB.

FCC RF Test Report

Report No. : FR460508A

Pol. Horizontal Vertical
mLWWB"V'm] L“Levelldﬂll‘lﬂn)
900 90
750 FCCPARTA5C] 7 FCCPARTAC]
i FCCPART 1) Bl FCCPART EC A
1 M
Peak 50 4 W““"‘WM 0 A,
Avg 300 300
150 144
3000 000, 9000, 12000, 16000, 18000 3000 6000, 9000, 12000, 16000, 18000
Frequency (MHz) Frequency (MHz)
Linit Over Read Ant (able Preamp Awc APos TPos Linit Over Read Ant Cable Preamp Auwc APos TPos
Freq level Line Limit Level Factor Loss Factor Factor Remark Freq level Line Limit Level Factor Loss Factor Factor Remark
Mdindn B B @B B B 6 m dy Mdindn & BN dh B B 6 o dy
1 4504.00 4150 74.80 -32.50 59.14 3428 9.4 6L.26 0.00 PEAK 1 4504.00 4257 74.80 -31.43 60.21 34.20 9.4 6L26 0.00 -~ --- PEAC
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Report No. : FR460508A

Pol. Horizontal Vertical
mLevei(ll&Mm] L“Level(m‘ﬂm)
100 105,
904 904
70 FCCPART 15C] T FCCPART15C]
0 FCPARTTRCAG) g FCPARTTECNG)
. . : M ——— -
150 | w Wwﬂﬂm 80 IR ——— NM!!Q“_“M!
Peak g
309 00
Avg
10 140
3000 6000, 9000, 12000, 16000, 18000 3000 6000, 9000, 12000, 16000, 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 Limit Level Factor Loss Factor Factor Remark
WrdumBNn & BN B & B & o iy MroufnBNn & EW B & B & o i
1 4362.00 4L.69 74.80 -32.31 59.24 3414 9.53 6L2 0.00 -~ --- PEAK 1 4382.00 4147 74.80 -32.53 %9.02 34.14 9.53 6L22 0.0 -  --- PENC
1 T3R.00 4497 7488 -19.83 58.33 35.78 1169 6075 8.0 - --- PEAK 1 73308 4440 7480 -19.58 57.78 35.78 1169 6075 8.8 - --- PEAC
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Pol. Horizontal Fundamental
1HL\*}W&I(lll!ll\l'lml mLeveI(dBll\mm
134 134 i
915 /ﬂ\ 915
B B3
[ FCC PART15C] FCC PART15C]
654 1 \ 650
1
TRTE A Py ety 4 " I A Py M i o
m A, Ai " el # A Y A l m . WJH .WWW
Peak Y s
163 163
44 U528 64 24164 4882 200 1000 1400. 1800. 20, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Over Resd At Cable Preamp Aux APos Thos Linit Over Resd At Cable Preamp Aux APos TPos
Freq Llevel Lne Linit Level Factor Loss Factor Factor Remark Freq Llevel Line Linit Level Factor Loss Factor Factor Remark
WrddjuBWn & 0 B B ¢ B o dg Woddje B & B B B # B a dg
1 288,79 56.30 74.00 -17.70 43.17 32.63 674 3.4 6.00 106 360 PEAK 1 2430.00 106,18 9300 358 673 3.3 600 106 360 PEAK
2 48379 LT 54.00 -22.49 1838 32.63 6.74 3224 6.8 186 360 AVERAGE 1 M. 8139 68,31 3258 6.73 3223 6.0 186 360 AVERAGE
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Pol. Fundamental
2B 2B
134 134 1
915 915
ki ki
i B FCPRT 15
654 650
'l A i I i M S
m*"w\' i 18 ol MMWWWM’“W'
Peak Y Y
163 163
44 U528 1000 1800. 20, 2600, 3000
Frequency (MHz)
Linit Over Read Linit Over Resd At Cable Preamp Aux APos TPos
Freq Llevel Lne Linit Level Factor Freq Llevel Line Linit Level Factor Loss Factor Factor Remark
e ] Mol e 08 dd @m & 8 B a dg
1 248440 56,39 74.00 -17.61 43.28 32.61 1 2450.00 104.26 9L18 3.5 673 3.3 60 33 D2 PEAK
7 4B4.42 31.68 54.00 -22.40 18.49 3261 1 b0 79.47 66.39 32.58 6.73 32.23 6.0 313 12 AVERAGE
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Pol. Horizontal Vertical
T L)
100 105,
904 904
70 FCCPART 15C] T FCCPART15C]
0 FCPARTTRCAG) g FCPARTTECNG)
0 4 : MWHMM 40 o : MM-MQM
Peak sty i
309 00
Avg
10 140
3000 6000, 9000, 12000, 16000, 18000 3000 6000, 9000, 12000, 16000, 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 Limit Level Factor Loss Factor Factor Remark
WrdumBNn & BN B & B & o iy MroufnBNn & EW B & B & o i
1 4960.09 4L71 74.00 -32.29 59.26 34.08 9.61 6L.16 .00 === PEAK 1 4960.00 41.81 74.80 -32.19 9.3 34.00 9.61 6L16 @.00 ---  --- PEAK
1 7MB.00 44.84 7488 -19.16 55.39 35.78 1177 6L.62 0.08 --- PEAK 1 JM9.08 43.80 7400 -38.18 57.37 3578 1L77 6L.82 8.8 - --- PEAC
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Pol. Horizontal Vertical
B Level (¢BuVim) mmel{mvm
134 138
15 05
ik K
FCCPART 1AL FOPART15C
Peak 0 Bl
FCCPART1AC (VG)
Avg p Mlﬂ . fCCPARNBC{%
apipitrsrins et b S Pl et A
i ik
fi 14
L mmmmm b G T
Frequency (Miz)
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Report No. : FR460508A

Pol. Horizontal Vertical
Level (dBuVim) Level (dBuvim)
FCC PART 15C FCC PART15C
615 675
55, e
28 : ng
2
300 3 5 B i 30! 7 r doiperintedl
| T AL i 4 H ot
17 1.
ity y
5. 50)
Peak 1 1
“R . 48 612, 806 1000 ) 24 18, 612, 806 1000
Frequency (MHz) Frequency (MHz)
Linit OQver Read Ant Cable Preamp  Aux APos  TPos Linit Over Read Ant Cable Preamp  Aux APos  TPos
Freq level Line Limit Level Factor Loss Factor Factor Remark Freq Level Line Limit Level Factor Loss Factor Factor Remark
Mz dBuv/m dBuv/m  dB dBW dB/m 0B B B om deg MHz dBuV/m dBuV/m  dB BV dB/m  dB B 0B on  deg
1 30,00 23.87 49.00 -16.13 .32 2574 0.6 3295 Q.60 - --- Peak 1 30.00 23.66 40.00 -16.34 30.11 25.74 .76 32.95 0.8 -~ --- Peak
2 57.16 28.46 49.00 -19.54 39.32 12.85 1.e4 3.75 @.08 --- - Peak 2 61.84 31.04 40.00 -8.96 50.20 12.48 1.08 32.72 @.08 --- --- Peak
3 18326 27.47 43.50-16.03 43.21 15.08 1.98 3250 @.B0 ---  --- Peak 30 166,77 27.34 43.50 -16.16 42.13 16.04 188 3271 0.00 ---  --- Peak
4 295.84 2875 46.00 -17.25 40.55 19.11 Q.14 3.5 6.0 --- - Peak 4 9.2 1364 46.00 -22.36 36.19 18.44 2.89 3388 800  --- - Peak
5 379.20 27.83 46.00 -18.12 36.82 2135 2.98 33.19 Q.80 ---  --- Peak 5 363.68 26.58 46.00 -19.42 35.89 20.96 2.80 33.09 @.00 -  --- Peak
6 719.67 27.26 46.00 -18.74 29.71 27.81 4.8 33.46 0.8 ---  --- Peak 6 765.26 28.63 46.00 -17.37 30.11 27.68 4.12 33.28 0.00 ---  --- Peak
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Appendix D. Duty Cycle Plots

DH5 on time (One Pulse) Plot

Spectrum Analyzer 1
Swept SA d +

KEYSIGHT Input RF
T - Coupling: DC

Align: Off
1 Spectrum
Scale/Div 10 dB

Input Z: 50 Q

Center 2.480000000 GHz

5 Marker Table v

Mode Trace Scale X
N t

A1 t ()

AT t (4)

M ?

Corrections: Off
Freq Ref: Int (S)

2.040 ms
2.880 ms (4) -0.1955dB
3.750 ms (A) 0.03160 dB

#Atten: 10 dB PNO: Fast

Gate: Off

IF Gain: Low
Sig Track: Off

Ref Level 106.99 dBuV

2AT §341

#Video BW 1.0 MHz

Y Function
83.88 dBUV

DH5 on time (Count Pulses) Plot

Spectrum Analyzer 1
Swept SA

KEYSIGHT :fsll:éliﬁ; e
v L ;\lgn' Off

1 Spectrum v

Scale/Div 10 dB

1+
Input Z: 50 Q

Corrections: Off
Freq Ref: Int (S)

Center 2.480000000 GHz
Res BW 1.0 MHz

=5 W7 e

Note:

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

Sig Track: Off

Ref Level 106.99 dBuV

#Video BW 1.0 MHz

Function Width

Lo

Select Marker
Marker 3

Marker

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

Peak
Search

Pk Search
Config

Properties

Marker
Function

Marker—

Delta Marker
(Reset Delta)

Sweep 10.0 ms (1001 pts)| Inarker Table Counter
On
off

Function Value < Marker Settings
Diagram

All Markers Off

Couple Markers

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

PPPPPP
Sweep Time

Mkr1 5.000 ms |Annotation
40.22 dBp\ | Normal

Sweep Time
100.0 ms

Sweep / Measure
Continuous
single

Span 0 H;
Sweep 100 ms (1001 pts

A
A

RHILS

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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