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15
Mode Band Edge
2400-2483.5_Bluetooth-LE_GSFK _CH39_2480MHz_1Mbps
ANT 18
Pol. Vertical Fundamental
11ﬂLe\leI (dBuVim) 11"Le\iel (dBuVim)
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i1 95
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B ﬂ FCCPART 15C B FCCPART15C
50 ./ \ 1 a0
st e et Mg b il it ot
09 109 M
Peak
125 125
163 163
2440 U3 464, 216, 2488, 200 100 1400. 1800. 200, 2600. 300
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cafle Preamp  Ax  APos TPos Linit Read  Ant Cafle Preamp  Aux  APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Renark Freq Level Line Margin Level Factor Loss Factor Factor Remark
Wit B B & & B B a g MBindn B BN & & B B a g
1 2486.62 56.93 74.00 -17.07 42.03 32.35 7.9 30.64 6.00 334 293 PEMK 1 2480.00 88,57 ----ev -vnee- B0 .23 7.9 30.65 6.00 334 293 PEAK
11ﬂLe\leI (dBuVim) 11"Le\iel (dBuVim)
1134 1134
i1 95
1
N LN
50 a0
FCCPART 15C (AVG) FCCPART 15C (AVG)
a " i
Av M
) 125 125
163 163
2440 U3 464, 216, 2488, 200 100 1400. 1800. 200, 2600. 300
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cafle Preamp  Ax  APos TPos Linit Read  Ant Cafle Preamp  Aux  APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Renark Freq Level Line Margin Level Factor Loss Factor Factor Remark
Wit B B & & B B a g MBindn B BN & & B B a g
1 2488.% 45.68 54.00 -B.32 30.75 32.26 7.0 30.63 6.0 334 293 AVERAGE 1 2450.00 87.84 ---eev -vmeee .00 3222 7.28 30.66 6.00 334 293 AVERAGE
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Pol. Horizontal Vertical

T e L)

1138 1134

915 915

B3 FCCPART i3 FCPRT T

650 5

FCC PART 15C (AVE) FCC PART 15C (AVE)

m ol
Peak ! !

35 !
Avg

163 163

3000 6000, 9000, 12000, 16000, 18000 3000 6000, 9000, 12000, 16000. 18000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preswp  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 & EW B & B & o iy Moo BN & EW B & B & o df
1 4960.00 4184 74.80 -30.16 62.57 34.22 10.50 65.45 0.00 108 O PEA 1 4960.00 41.62 74.80 -32.38 6235 34.20 10.50 €5.45 0.00 108 360 PEAC
1 744B.00 4282 74.8 -31.13 59.64 35.64 12.87 65.33 Q.08 100 2 PEAK 1 744008 43.86 74.80 -30.94 59.88 35.64 12.87 65.33 .08 109 368 PEAK
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16
Mode Band Edge
2400-2483.5_Bluetooth-LE_GSFK _CHO00_2402MHz_2Mbps
ANT 18
Pol. Horizontal Fundamental
11ﬂLe\leI (dBuVim) 11"Le\iel (dBuVim)
1138 1138
95 95 1
B ﬂ FCCPART 15C B FCCPART 15C
5.0 g \ 50
! W"‘W”"
gt Wbt
Peak
325 35
163 163
I 3. 1362, 2388, M, 40 100 1400, 1800, 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cafle Preamp  Ax  APos TPos Linit Read  Ant Cafle Preamp  Aux  APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Renark Freq Level Line Margin Level Factor Loss Factor Factor Remark
Wit B B & & B B a g MBindn B BN & & B B a g
1 362,26 54.92 74.00 -19.08 40.94 3182 7.07 30.91 6.00 146 285 PEMK 1 00,00 9325 --seev oomees 79.06 3192 7.14 30.87 6.00 146 285 PEAK
mLeveI (dBuim) mLeveI (dBuVim)
1138 1138
95 95 1
813 813
5.0 50
FCC PART A5C (AVG) FCCPARTA5C (AVG)
48 | 44 .
) 325 35
163 163
I 3. 1362, 2388, M, 40 100 1400, 1800, 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cafle Preamp  Ax  APos TPos Linit Read  Ant Cafle Preamp  Aux  APos TPos
Freq Level Line Margin Level Factor Loss Factor Factor Renark Freq Level Line Margin Level Factor Loss Factor Factor Remark

@ obul dm B B B o deg
1 238L76 45,20 5400 -8.78 3115 386 7.10 30.89 680 146 285 AVERAGE

6 b B B B B o deg
120000 9158 ---eem woeeee TRAL LA 703 087 6.8 146 285 AVERAGE

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

FAX : +86-512-57900958

FCC ID : 2AFZZ133G

Page Number : C24 of C31



saronas. FCC RF Test Report

Report No. : FR291702B

TEL : +86-512-57900158
FAX : +86-512-57900958
FCC ID : 2AFZZ133G

16
Mode Band Edge
2400-2483.5_Bluetooth-LE_GSFK _CHO00_2402MHz_2Mbps
ANT 18
Pol. Vertical Fundamental
11ﬂLe\leI (dBuVim) 11"Le\iel (dBuVim)
1138 1138
95 95 f
B ﬂ FCCPART 15C B FCCPART 15C
5.0 | / 50
Al M A gl b RPN PR WNMWMM
w ¢ P DAY R0, ionl st
Peak
325 35
163 163
I 3. 1362, 2388, M, 40 100 1400, 1800, 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cafle Preamp  Ax  APos TPos Linit Read  Ant Cafle Preamp  Aux  APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Renark Freq Level Line Margin Level Factor Loss Factor Factor Remark
Wit B B & & B B a g MBindn B BN & & B B a g
1 237014 55.26 74.00 -18.74 4123 3184 7.09 30.9 6.0 338 119 PEMK 1 400,00 9894 ---eev ovmees 76,75 319 7.4 30.87 6.0 338 119 PEAK
mLeveI (dBuim) mLeveI (dBuVim)
1138 1138
95 95 1
813 813
5.0 50
FCC PART A5C (AVG) FCCPARTA5C (AVG)
48 1 448 ———————
Av M
) 325 35
163 163
I 3. 1362, 2388, M, 40 100 1400, 1800, 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cafle Preamp  Ax  APos TPos Linit Read  Ant Cafle Preamp  Aux  APos TPos
Freq Level Line Margin Level Factor Loss Factor Factor Renark Freq Level Line Margin Level Factor Loss Factor Factor Remark
Wit B B & & B B a g MBindn B BN & & B B a g
1 2137090 45.45 S4.00 -B.55 3141 3185 7.09 30.9 6.80 338 119 AVERAGE 1 400,00 89,27 ---nev ovmees 7508 3181 7.3 30.67 6.00 338 119 AVERAGE
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Pol. Horizontal Vertical
IMLemel[dﬂu‘ﬂm] pgL2vel eBuvim)
1138 138
w5 s
813 1
FCC PART 15C o
FCCPART 150
650
5:
FCC PART15C (AVG)
i FCC PART 15C (AVG)|
Peak MWWW P
1
Av 24
9 3
163
1 ki
3000 6000, 9000. 12000, 15000. 18000
Freguency (k) 300 0. 900, 1 1500, 18000
Frequency (MHz)
Linit Read  Ant Cable Preamp #Pos Thos .
X . Limit Ant Cable Preamp  Aux  APos  TPos
FreQ Level  Line Mil‘glﬂ Level Factor  Loss Factor Factor Renark Freq level Line Margin Level Factor Loss Factor Factor Remark
Mz dBul/n dBuv/m &8 dBV dB/m d mdeg Megwjdan B EW @ & @ B o dg
1 G0M 7 TR0 LB WD DD BE LW W 0 Lo an RS LR RS 8 B8 001
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Pol. Horizontal Vertical
meel(dBu‘ﬂm) el Buvm)
1138 1134
075 a7
8 FCC PART 15C 013
FCC PART 15C
650
FCC PART15C (AVG) 850
88 ] g FCC PART 15C (AVG)
Peak 43 ?
1
325
AVQ 325
16.3
163
3000 6000, 9000, 12000, 15000, 18000
Frequency (MHz)
3000 6000. 9000, 12000 15000, 18000
Frequency (MHz)
Linit Read  Ant Cable Prezmp  Aux  APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Linit Read At Cable Preamp  Aux APos Thos
Freq Level Line Margin Level Factor Loss Factor Factor Remark
MHz dBuv/m dBuv/m B dBwv dB/m B B B m deg R
1 4330.00 42.46 74.00 -31.54 63.37 34.14 1039 65.4 0.0 100 @ PEAK 1 4330.00 42.67 74.00 3133 63.58 34.14 10.39 65.44 0.00 100 360 PEAK
1 730.00 4,02 7480 -30.98 5993 3552 180 65.5 0.0 108 O PEA 173000 4338 7400 -30.62 60.29 35.50 1280 65.25 0.00 100 360 PEAC
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18
Mode Band Edge
2400-2483.5_Bluetooth-LE_GSFK _CH39_2480MHz_2Mbps
ANT 18
Pol. Horizontal Fundamental
(g LEvel (Buvim) 11“Le\'e\ (dBuV/m)
1138 138
975 915 1
B3 ﬂ FOCPARTf5C g FOO PR T
5.0 / j 85.0
b g ot e W ITYRT R TP ATV LAV I P ¥
e 04 M
Peak - .
163 163
240 452 2464, 118 2488 2500
Frequency (M) 1000 1400. IBUO‘Fqunenw(MHz}mUI 2600, 3000
Linit Read  Ant Cable Preamp A APos  TPos o
. . Linit Read  Ant Cable Preamp  Aux APos TPos
Freq Leiel  Line fargin Level Factor Loss Factor Factor Renark Freq Level Line Margin Level Factor Loss Factog Factor Remark
MW e @ G d B & B o dg _—
1 M9 662 T -I3B ALTD 25 730 WG 6M 19 6 PEAC Mo il & G B B & & o dy
1 458.80 93.53 -----n -oooes 78.66 3223 7.19 30.65 .08 139 66 PEAK
1 - Level dBuVim) i - Level (dBuVim)
114 1134
975 915 1
8.3 8.3
5.0 B5.0
FCC PART5C (AVG) FCC PARTHAC (AVG)
# ] iy [
Av M
9 5 15
168.3 16,3
U
440 42 2, U6 2, 2500 1000 14, 110, 2. 240, 3000
Frequency (MHz) Frequency (MHz)
Uit Resd Int Gable Preamp dwc Mos Thos Linit Read  Ant Cable Preamp  Aux APos  Thos
Freq Level Line Margin Level Factor Loss Factor Factor Rexark Freq Level Line Margin Level Factor  Loss Factor Factor Remark
Modie il B BN dh B @& B a BB & G @h & & & a
1 248392 46,66 3400 -7.34 3L78 3.4 7.9 .65 600 139 66 AVERAGE 1 480,00 9178 -e-eee wemeen 76,94 3.2 .28 3066 6.00 139 66 AVERAGE
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18
Mode Band Edge
2400-2483.5_Bluetooth-LE_GSFK _CH39_2480MHz_2Mbps
ANT 18
Pol. Vertical Fundamental
11ﬂLe\leI (dBuVim) 11"Le\iel (dBuVim)
1138 1138
95 95 i
B /—\ FCCPART 15C B FCCPART 15C
5.0 : 50
i horel e A A it
4 LIRSS I ORSITIC Ll
Peak
325 35
163 163
2440 Uk, 44, 2476, 2488, 200 100 1400, 1800, 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cafle Preamp  Ax  APos TPos Linit Read  Ant Cafle Preamp  Aux  APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Renark Freq Level Line Margin Level Factor Loss Factor Factor Remark
Wit B B & & B B a g MBindn B BN & & B B a g
1 249044 56.63 74.00 -17.37 4167 32.77 731 30.62 6.0 395 367 PEAK 1 2450.00 918 ----ev -eneee 7503 .2 7.9 30.65 6.0 395 307 PEAK
11ﬂLe\leI (dBuVim) 11"Le\iel (dBuVim)
1138 1138
95 95
1
813 813
5.0 50
FCC PART A5C (AVG) FCCPARTA5C (AVG)
s U s T—
) 325 35
163 163
2440 Uk, 44, 2476, 2488, 200 100 1400, 1800, 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cafle Preamp  Ax  APos TPos Linit Read  Ant Cafle Preamp  Aux  APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Renark Freq Level Line Margin Level Factor Loss Factor Factor Remark
Wit B B & & B B a g MBindn B BN & & B B a g
1 8416 46,22 5400 -7.78 3133 2.4 7.9 30.64 6.00 395 37 AVERAGE 1 2480.00 88,26 ----vv -vnoe- 742 320 7.8 30.66 6.00 395 387 AVERAGE
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18
Mode Harmonic
2400-2483.5_Bluetooth-LE_GSFK _CH39 2480MHz_2Mbps
ANT 18
Pol. Horizontal Vertical
1,"Leveudauwm] gl ey}
138 1138
LK w5
3 FECPART 1t 3
FCC PART 15C
650
FCC PART 1AL (VG B0
88 ) FCC PART 15C (AVG)
Peak ! 4 1 2
5
Avg 25
16.3
163
3000 6000, 9000, 12000, 15000, 14000
Frequency (MHz)
300 6000, 9000. 12000, 15000, 18000
Frequency (MHz)
Linit Read  Ant Cable Presmp  Aux APos TPos .
Freq Level Line Margin Level Factor  Loss Factor Factor Renark Uit~ Read At Coble Preap Ak APos Thos
Freq Level Line Margin Level Factor Loss Factor Factor Remark
o B U b AW i B & @ o e T o dan @ @ @h & & & @k
1 495000 4210 7400 -31.36 61.87 M1 10.50 6545 4.0 100 D PEMK 1 4960.00 4173 74.00 -31.22 6151 3420 10.50 65.45 .00 100 360 PEAK
) 440.00 43.35 74.00 -30.65 60.17 .64 1287 65.33 0.0 108 B PEAK 2 7440.00 43.75 74.00 -30.25 60.57 35.64 12.87 65.33 @.00 18@ 360 PEAK
mLeveHdBuwm) mLeveHdBume
1113 1134
05 0is
81‘3 FCCPART 14C H FCOPART 450
Peak i )
Avg FCC PARTAAC (AVE) FCC PARTHAC (AVG)
ABQMMWMWMWWMW . WWMWWNMWWMMMM
5 18
163 163
[
18000 10400, 20800, 200, 23600, 25000 16000 19400, 20600, 2200, 23600, 2500
Freguency (WHz) Frequency (Wz)
Note: For 18GHz to 25GHz, only wore case is verified in this report.
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Pol. Horizontal Vertical
Data: 1 Data: 2
80 Level (dBuV/m) Level (dBuVim)
675 675
550 I PARU% K P&RL‘IF..‘LQ
425 5|
7
N 2
20 45 g N T i S S
) WMWWW e 3 i i
sk LA DSt 3 W At it
Peak A eV ~ 175 v
5.0
QP
15 1
%0 100 200 300. 400 500  600. 700  800.  900. 1000 30 100 200 300  400. 500  600.  700.  800.  900. 1000
Frequency (MHz) Frequency (MHz)
Over Linit ReadAntenna Cable Preamp A/Pos 1/Pos Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark Pol /Phas Freq Llevel Limit Line Level Factor Loss Factor Remark Pol/Phas
Wz dBuV/m  dB dBuV/m  dBuV  dB/m dB dB on  deg W ®/m 4B B0V/m @B dem & & Fr T
1 30.00 22,67 -17.33 40.00 29.99 24.80 33.00 HOR1ZONT - [ —
2 5686 1845 2155 40.00 3841 1192 130 318 HORI ZONT 1 48.43 35.20 -4.30 40.00 52,18 1513 1.09 33.20 e Peak VERTICAL
3 1714 7445 1905 4350 958 1535 719 1748 ORI ZONT 2 62.98 31.69 -8.31 40.00 51.79 11.80 1.26 3316 Peak VERTICAL
1 8705 2637 -19.63 4500 3747 19.02 273 3780 HORIZONT 3 177.44 22,89 -20.61 43.50 37.71 15,79 213 3274 - --- Peak VERTICAL
5 3456 2675 -19.75 4600 1675 19.89 294 1283 HORIZONT 4 335,55 25.70 -20.30 46.00 35.68 19.91 2.94 32.83 ---  --- Peak VERTICAL
. . . . . . 5 431.58 24.87 -21.13 46,00 31.86 22,36 3.32 3267 -~ - Peak VERTICAL
] 382.11 25.38 -20.62 46.00 33.95 21.11 3.12 32.80 HOR1ZONT
6 799.21 29.24 -16.76 46.00 29.33 28.20 4.51 3280 --- - Pesk VERTICAL
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Appendix D. Duty Cycle Plots
VBW
0
Ant Band Duty Cycle(%) T(ms) 1/T(kHz) Setting
1 Bluetooth LE 1Mbps 62.96 0.394 2.537 2.7KHz
1 Bluetooth LE 2Mbps 33.33 0.209 4.7916 5.1KHz
2 Bluetooth LE 1Mbps 62.50 0.391 2.556 2.7KHz
2 Bluetooth LE 2Mbps 33.33 0.209 4.792 5.1KHz
Bluetooth LE 1Mbps- Ant 1
Spectrum [%]
Ref Level 45.20 dBm Offset 15.20 d8 & RBW 1 MHz
= Att 40 dB & SWT 2ms & VBW 1 MHz
SGL
@ 1Pk Max
40 dBm D3[1] 0.38 dB
: 626.09 ps
o o
20 dBm
10 dBm
M L2 DE~ 7 !
0 dBm
-10 dBm
-20 dBm
i i Ll g
-40 dém
-50 dém
CF 2.44 GHz 691 pts 200.0 ps/
Marker
Type | Ref \ Trc | X-value | Y-value \ Function \ Function Result |
M1 1 115.94 ps 0.24 dém
D2 M1 1 394.2 pus 1.80 de
D3 M1 1 626.09 ps 0.38 dB
il Ready  WRMANANAY ik y
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Bluetooth LE 2Mbps- Ant 1

Spectrum

(=)

SGL

Ref Level 45.80 dBm
= Att 40dB & SWT

Offset 15.80 dB & RBW 1 MHz
2ms @ VBW 1 MHz

@ 1Pk Max

40 dBm

D3[1]

30 dem:

M1[1]

20 dem

0.65 dB
626.09 ps
-0.41 dBm
272.46 ps

10 dBm

)
0 dBrm

D2

575t e

-10 dém

-20 dem

Gl

-40 dém

bﬂvwhﬁ‘ | u.d\\“illf\‘ﬂk.mﬁd”\y

, i.wn ""‘J‘ ey UM‘WK{W‘

-50 dém

CF 2.44 GHz

691 pts

200.0 ps/

Marker
Type | Ref | Trc |

X-value

Y-value

| Function

Function Result

M1 1
pz, ™M1 1
D3 ™M1 1

272,46 ps
208.7 ps
626,09 ps

-0.41 dém
4,01 de
0.65 de

)

Ready

Bluetooth LE 1Mbps- Ant 2

Spectrum

(=]

SGL

Ref Level 45.80 dBm
| Att 40de @ SWT

Offset 15.80 dB & RBW 1 MHz
2ms & VBW 1 MHz

@ 1Pk Max

40 dem

D3[1]

30 dém

M1[1]

20 dBm

0.09 dB
626.09 ps|
2.67 dBm
347.83 ps

10 dBm

omin
0 dBm|

bt g gy

i

-40 dBm

-50 dem

CF 2.44 GHz

691 pts

200.0 ps/

Marker
Type | Ref | Trc |

X-value |

¥-value |

Function |

Function Result |

M1 1
D2, M1 1
D3, M1 1

347.83 ps
391.3 ps
626,00 ys

3.67 dBm
-1.04 de
-0.09 de

i

Ready
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Bluetooth LE 2Mbps- Ant 2

Spectrum n%:l
Ref Level 45.80 dBm Offset 15.80 dB & RBW 1 MHz
lo Att 40ds @ SWT 2ms @ VBW 1 MHz
SGL
@ 1Pk Max
D3[1] 0.19 dB
40 dem 626.00 s
" M1[1] 2.03 dBm
30 dBm 423.19 s
20 dBm
10 dem
1 lne o
ey 2 RS PRI
0dBm
-10 dBm
-20 dBm
L I T AT } | A W1
P A it Mty
-40 dBm
-50 dBm
CF 2.44 GHz 691 pts 200.0 ps/
Marker
Type | Ref | Trc | X-value | v-value |  Function | Function Result |
M1 1 423,19 ps 2.03 dém
D2 M1 1 208.7 ps 0.79 dB
D3 M1 1 626.09 ps 0.19 dB
—
Read
il ] eady BHRRRRRRS i
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