Project No.:  SHT2302000902EW Radio Specification: Bluetooth EDR

APPENDIX REPORT

Project No. SHT2302000902EW Radio Specification | Bluetooth EDR

Test sample No. YPHT23020009001 Model No. 8A.04.9.024.8320

Start test date 2023-02-15 Finish date 2023-02-16

Temperature 26°C Humidity 29%

Test Engineer Xiaoxiao Li Auditor /‘( chcfcrj thu

Aglgir;gix Test item Result
A Peak Output Power PASS
B 20 dB Bandwidth PASS
C 99% Occupied Bandwidth PASS
D Carrier Frequencies Separation PASS
E Hopping Channel Number PASS
F Dwell Time PASS
G Duty Cycle Correction Factor (DCCF) PASS
H Band edge and Spurious Emissions(coducted) PASS
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Project No.:  SHT2302000902EW Radio Specification: Bluetooth EDR

Appendix A: Peak Output Power

Modulation type Channel e ?gép;; power A\I;g;sgre(gg:ﬁ)m Limit (dBm) Result
00 -1.12 -1.16

GFSK 39 -1.38 -1.40 <30.00 Pass
78 -1.80 -1.81
00 -1.08 -1.15

m/4DQPSK 39 -1.56 -1.59 <21.00 Pass
78 -1.85 -1.94
00 -1.10 -1.17

8DPSK 39 -1.44 -1.50 <21.00 Pass
78 -1.84 -1.92
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Project No.:  SHT2302000902EW

Radio Specification: Bluetooth EDR

Modulation Type:

GFSK
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Project No.:  SHT2302000902EW Radio Specification: Bluetooth EDR

Modulation Type: mw/4DQPSK
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Project No.:  SHT2302000902EW

Radio Specification:

Bluetooth EDR

Modulation Type:

8DPSK
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Project No.:  SHT2302000902EW Radio Specification: Bluetooth EDR

Appendix B : 20 dB Bandwidth

Modulation type Channel 20 dB Bandwidth (kHz) Limit (kHZz) Result
00 927.50

GFSK 39 927.50 - Pass
78 927.50
00 1310.00

m/4DQPSK 39 1322.50 - Pass
78 1307.50
00 1285.00

8DPSK 39 1252.50 - Pass
78 1282.50
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Project No.:  SHT2302000902EW Radio Specification: Bluetooth EDR

Modulation Type: GFSK
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Project No.:

SHT2302000902EW

Radio Specification:

Bluetooth EDR

Modulation Type:

m/4DQPSK

Ref Level 20,00 dim
At 30 &5

Spectrum
Offset
SWI_idi

10 s {~7 4 ms)

10005 = RBW 30 kiz
VBW 100 kHz

Maode futo FFT

CH39

i
10 8 - ——
Py, L~
A \ -
. N, ,
-30 y ".‘
\‘I‘ |
CHO0 e w
S o
50 = / A
U " e
40 die
70 dBe
Cr a0z iz T001 pts T500 1T Span 2.5z
2 Marker Table
Type | Ref | Trc | X-Value | V-Value I Fungtion I Function Result l
ML 1 2.401365 GHz -25.77 dBm
Mz 1 24020275 GHz -5.56 dBm
D3 M1 1.31 MHz -0.01 dB
—
L REEEE R
Dat: 16558 2023 134953
RefLevel 2000 d5m  Offset TO0E « FBW 307
A 0B SWT 140 ys (-7 L ms) & VBW 00 kHz _Mode futp T

M2[1] 6,45 dBm)

244104000 GHg)

RUES

-30 dem

-4 cem

-0 s

CF 2,441 GHz

1001 pts

250.0 kHz

Span 2.5 Mz

2 Marker Table

K-Value

Function

1 Function Result |

Type | Ref | Trc |
M 1
M2 1
D3 ML L

2.4403725 GHz
2.44104 GHz
1.3225 MHz

Y-Value
-26.47 dBm
-6.45 dBm
-0.16 d|

Date: 16 FEB 2023 132126

CH78

RefLevel 20,00 d5m  Offset
Al 3 LI

140 ys (~7.1 ms)

100d8 = RBW 30 kHz

VBW 100 kHz

Mode fwio FFT

-30 dem

-4 cem

CF 2.48 GHz

1001 pts

250.0 kiHz

Span 2.5 Wiz

2 Marker Table

X-Value

1 Function Result |

Type | Ref | Tre |
M 1
M2 1
D3 ML L

2.4793775 GHz
2.4800375 GHz
1.3075 MHz

Y-Value
-26.73 dBm
-6.67 dBm
0.13 dB

Date: 16 FEB 2023 132246

Shenzhen Huatongwei International Inspection Co., Ltd.

Appendix report page: 8 of 41




Project No.:  SHT2302000902EW Radio Specification: Bluetooth EDR

Modulation Type: 8DPSK

Spectrum
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Project No.:  SHT2302000902EW

Radio Specification: Bluetooth EDR

Appendix C: 99% Occupied Bandwidth

Modulation type Channel S Occu(m?_'dz)B ST Limit (MHz) Result

00 0.90

GFSK 39 0.91 - Pass
78 0.91
00 1.20

m/4DQPSK 39 1.20 - Pass
78 1.19
00 1.16

8DPSK 39 1.16 - Pass
78 1.16
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Project No.:  SHT2302000902EW

Radio Specification:

Bluetooth EDR

Modulation Type:

GFSK
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Project No.:  SHT2302000902EW Radio Specification: Bluetooth EDR

Modulation Type: mw/4DQPSK

Multiview | Spectrum
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Project No.:

SHT2302000902EW

Radio Specification:

Bluetooth EDR

Modulation Type:

8DPSK
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Project No.:  SHT2302000902EW Radio Specification: Bluetooth EDR

Appendix D: Carrier Frequencies Separation

. Carrier Frequencies - .
Modulation type Channel Separation (MH2) Limit (kHz) Result
GFSK 39 1.00 >927.50 Pass
m/4DQPSK 39 1.00 >881.67 Pass
8DPSK 39 1.00 >856.67 Pass
Note:

*: GFSK limit = The maximum 20 dB Bandwidth for GFSK modulation on the appendix B.
m/4DQPSK limit = 2/3 * The maximum 20 dB Bandwidth for 1/4DQPSK modulation on the appendix B.
8DPSK limit = 2/3 * The maximum 20 dB Bandwidth for BDPSK modulation on the appendix B
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Project No.:

SHT2302000902EW

Radio Specification: Bluetooth EDR

GFSK
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Project No.:  SHT2302000902EW

Radio Specification:

Bluetooth EDR

Appendix E: Hopping Channel Number

Modulation type Channel number Limit Result
GFSK 79
m/4DQPSK 79 >15.00 Pass
8DPSK 79
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Project No.:  SHT2302000902EW

Radio Specification:

Bluetooth EDR

GFSK
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Project No.:  SHT2302000902EW Radio Specification: Bluetooth EDR

Appendix F: Dwell Time

Modulation S Burst Width Total Dwell time Limit Result
type [ms] Hops[hop*ch] (Second) (Second)

DH1 0.37 315 0.12

GFSK DH3 1.63 157 0.26 <0.40 Pass
DH5 2.87 106 0.31
2DH1 0.38 315 0.12

m/4DQPSK 2DH3 1.63 160 0.26 <0.40 Pass
2DH5 2.88 103 0.30
3DH1 0.38 315 0.12

8DPSK 3DH3 1.63 159 0.26 <0.40 Pass
3DH5 2.88 106 0.31
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Bluetooth EDR

Radio Specification:

SHT2302000902EW

Project No.:

GFSK

Modulation Type:
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Project No.:  SHT2302000902EW Radio Specification: Bluetooth EDR

Multiview | Spectrum
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Bluetooth EDR

Radio Specification:

SHT2302000902EW

Project No.:

m/4DQPSK

Modulation Type:

Multiview | Spectrum
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Project No.:  SHT2302000902EW

Radio Specification:

Bluetooth EDR
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Bluetooth EDR

Radio Specification:

SHT2302000902EW

Project No.:

8DPSK

Modulation Type:
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Radio Specification:

SHT2302000902EW

Project No.:
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Project No.:

SHT2302000902EW

Radio Specification:

Bluetooth EDR

Appendix G: Duty Cycle Correction Factor (DCCF)

DCCEF Calculate Formula

DCCF=20 * Log(duty cycle) = 20 * Log(Ton time / Tperiod)
. Test :
Modulation Frequency Ton ime fOr single Tperioa [MS] Burst Quantity DCCF [dB]
type (MH2) burst [ms]
GFSK 2441 2.86 100 2 -24.85
n /4 DQPSK 2441 2.87 100 2 -24.82
8DPSK 2441 2.87 100 2 -24.82
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Project No.:

SHT2302000902EW

Radio Specification: Bluetooth EDR

GFSK

Mul W | Spectrum
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2 Marker Table
X-Value.

Y-Value

Type | Ref | Trc |
M; 1 -1.23 ps
1 2.86161 ms
1 3.73547 ms

ol M
02 M

6,95 dBm
3.30dB
-0.29 dB

Date: 16 FEB 2023 095858
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Tontime fOr single burst
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o
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4] cj
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CF 2.431 GHz 8OO0 pis 1.0ms,
2 Marker Table
Type | Ref | Trc | H-Value ¥-Value | Fungtion i Resul |
M1 1 1.00265 ms -20.27 dBm
b1 ML 1 2.86661 ms 16.37 dB
D2 ML 1 3.,73547 ms -1,62 dB

Dae: 16 FEB 2023 109

Tontime fOr single burst

Burst Quantity

PSK

Multiview | Spectrum

REW 1 Wiz
VBW M-z

SWT 10ms

SGL

Multiview | Spectrum
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s ! | 1
- 1
o
CF 2.431 GHz 8000 pts TOms
2 Marker Table
Type | Ref | Tre | H-Value | YV-Value | Function fi Resull |
[ 1 -2.48 ps -15.35 dBm
b1 ML 1 2.86786 ms 8.45dB
D2 ML 1 3.,73547 ms -1,12 dB

Date: 16 FEB 2023 100428

16FEB 2023 1004414
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Burst Quantity
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Project No.:

SHT2302000902EW

Radio Specification: Bluetooth EDR

Appendix H: Band edge and Spurious Emissions (conducted)

Test Iltem:

Band edge

Modulation type:

CHO0
No hopping mode

Ref Level 20.00

5 SWT

dim  Offset 1.00d8 = RBW 100 kHz
e
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2 Marker Table

Function Result |

:
:
]

X-Value

Type | Ref | Tre |
Mt 1

1
M3 1
1
1

2.31 GHz
2,325865 GHz

Date:15FEB 2023 1215950

CHO00
Hopping mode

Art 30 d5 _ SWT

Ref Level 20.00 dim  Offset 1,00 = RBW 100 khiz

1.05 ms & VBW 300 kHz _ Mode Auto Sweef
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Iy
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20—
" T
|
50 T
|
40 e ]
|
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U, WP TVSRP YRS S ESTY RS IN IR TS TR P PR .
10 e
231 GHz 1001 pts 9.5 MHz, 2,405 GHz
2 Marker Table
Type | Ref | Trc X-Value l ¥-Valie | Function 1 Function Result |
M i -1, n
M2 1 2.4 GHz -63.39 dBm
M3 1 2.39 GHz -62.81 dBm
M 1 2.31 GHz -63.76 dBm
M5 1 2.324155 GHz -61.45 dBm
W ve

Date: 15.FEB 2023 155

CH78
No hopping mode

Ref Level 20.00 dim  Offset 1,00 = RBW 100 khz
Att 3045 SWT

1.02 ms & VBW 300 kHz

)
[
10 B Coe
FL
s A
20 dim—]
7
|
-30 e -
J \
[ |
40 ey WI
r’l \
0o Y
1
= st
T PRSI,V RN PPN TRTESP § [ N
10 coe
2.478 GHz 1001 pts 2.2 MHz, _ 2.5 GHz
2 Marker Table
Type | Ref | Trc | H-Value V-Value | Function, 1 Function Result |
Mi 1 2.480187 GHz -2,04 dBm
M2 1 2.4835 GHz -60.94 dBm
M3 1 2.5 GHz -64.75 dBm
23 1 2.483632 GHz -58.48 dBm

Date:15FEB 2023 130555
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Project No.:  SHT2302000902EW Radio Specification: Bluetooth EDR

RefLevel 20.00d5m  Offset 1,00 &8 = RBW 100 KAz
SWI 102 ms & VBW 300 kHz _Mode futo Sweel

CHT78 , ".
Hopping mode nen —

LSO T AP T SUPRY. POV AP PPN NP SoY, VR WREEPYSTIE P PN WSS S R
0 cer
2.478 GHz 3 1001 pts 2.2 MHz/ 3 2.5 GHz
2 Marker Table
Type | Ref | Trc | H-Value | V-Value | Function, 1 Function Result |
Mi 1 2.479176 GHz 2,27 dBm
M2 1 2.4835 GHz -62.91 dBm
M3 1 2.5 GHz -63.60 dBm
M4 1 2.4945 GHz -61.57 dBm
—
Rusnnnne) v8

Date: 15 FEB 2023 155620
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Project No.:  SHT2302000902EW

Radio Specification:

Bluetooth EDR

Test Item: Band edge

Modulation type:

m/4DQPSK

Offset 1008
SWT

RBW 100 kHz

1.05 ms & VBW 300 kHz

2.4000000 GHz|

-10 dBawr
-20 dBar |
" ” I
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J I“
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60 e i -
#YPIUTTY RTINS RSN VTS S PRI IR VN N R T
70
231G 1001 pts 9.5 WiHz/ 5,405 Gz
2 Marker Table
Type | Ref | Tre X-Value | Y-Yalue I Fungtion I Function Result l
M i z -3.56 dBm
M2 1 2.4 GHz -60.63 dBm
M3 1 2.39 GHz -62.14 dBm
Ma 1 231 GHz -64.34 dBm
M5 1 2.399585 GHz -59.79 dBm
L |l ] [
Dat: 16558 2023 132016
10048 » RBW 100 kHz

RefLevel 20,00 d5m  Offset
At 30 SVi

105 ms & VBW 300 kHz _Mode Auto Sweel

3,48 dBm|
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2 Marker Table

H-value |

Function, L Function Result |

Type | Ref | Trc |
ML 1
M2 1
M3 1
M4 1
MS 1

-60.97 dBm

Date: 16 FEB 2023 08:4955

RefLevel 20.00d5m  Offset 1,00 &
30 SWT

RBW 100 kHz

102 ms & VBW 300 kHz _Mode Auto Sweel

167 dBm)
24801870 GHz|

o dam-

64,52 dBm|
2.4835000 GHz|

-10 de J

20 dm—}

-30 e 1

CH78 |

-40 et
[

No hopping mode tjan =

e

o s g ot

et A AN ANt 4 ]

NRESY I SYSS SR

70 dBar
2478 Griz 1001 prs 3.2 Miz] 2.5 Gz
2 Marker Table
Type | Ref | Trc | X-Value l Y-Value | Function 1 Function Result |
M1 1 2,480187 GHz -4.67 dBm
Mz 1 2.4835 GHz -64.52 dBm
M3 1 2.5 GHz -63.72 dBm
M4 1 2.493466 GHz -61.69 dBm

Date: 16 FEB 2023 132399
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Project No.:  SHT2302000902EW

Radio Specification: Bluetooth EDR

RefLevel 20.00d5m  Offset 1,00 &8 = RBW 100 KAz
SWI 102 ms & VBW 300 kHz _Mode futo Sweel

CH78 |
Hopping mode e

50 dim T
T ISR 3 e i e T N LT W IPVIL T PPy M [ PP
0 cer
2.478 GHz 1001 pts 22MHz] 2.5 GHz
2 Marker Table
Type | Ref | Trc | H-Value | V-Value Function, 1 Function Result |
Mi 1 2.480033 GHz 4.73 dBm
M2 1 2.4835 GHz -63.28 dBm
M3 1 2.5 GHz -62.84 dBm
M4 1 2.485524 GHz -61.31 dBm
—
Rusnnnne) v8

Date: 16 FEB 2023 08:5022
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Project No.:  SHT2302000902EW Radio Specification: Bluetooth EDR

Test Item: Band edge Modulation type:

Offset 1008
SWI 1,05 ms

RBW 100 kHz
VBW 300 Lz

i
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CHO0 an |
f.‘ f
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v
2.31 GHz 1001 pts 9.5 MHz/ 2.405 GHz
2 Marker Table
Type | Ref | Trc X-¥alue | Y-Value | Function 1 Function Result. |
[0 t X -3.39 dBm
M2 1 2.4 GHz -60.97 dBm
M3 1 2.39 GHz -63.74 dBm
M4 1 2.31 GHz -64.78 dBm
M5 1 2.39987 GHz -59.33 dBm
L L [ R ]
RefLevel 20.00d5m  Offset 1008 « RBW 100 kHz
At 30 SVi 105 ms & VBW 300 kHz _Mode Auto Sweel
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s B
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T
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1
1
1
1
1
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| Function

L Function Result |

-61.11 dBm

Date: 16 FEB 2023 08:59:2
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Mz[1]

64,16 dBm|
2.4835000 GHz|
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N, W
b At L

s L UL

rdntenend ot At
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1001 pts

2.5GHz

2 Marker Table

X-Walue
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Il Function Result |

Type | Ref | Trc |
ML 1
M2 1

M3
M 1

2,480187 GHz
2.4835 GHz

2.5 GHz
2.483764 GHz

-4.51 dBm
-64.16 dBm
-64.91 dBm
-61.46 dBm
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Project No.:  SHT2302000902EW Radio Specification: Bluetooth EDR

RefLevel 2000 d5m  Offset 1,00 38 = RBW 100 Kz
At SWT_1.02 ms & VBW 200 kHz_Mode futo Swee
o e T
A 1‘ A
W g sl
o L“‘ﬂl”‘ i
I
-20 i -
30 coe |
CH78 '
40 cBor L
. i
Hoppig mode e f
it
o \ :
bt et sbinid scsmnaf o T S IR S PP P
0 cer
2.478 GHz 1001 pts 2.2MHz/ 2.5 GHz
2 Marker Table
Type | Ref | Trc | H-Value | V-Value | Function, 1 Function Result |
Mi 1 2.480187 GHz -4.48 dBm
M2 1 2.4835 GHz -63.99 dBm
M3 1 2.5 GHz -61.53 dBm
M4 1 2.488604 GHz -61.49 dBm
—
Wennnann V8
Date:16 FEB 2023 085929
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Project No.:  SHT2302000902EW Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type:
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Project No.:  SHT2302000902EW

Radio Specification: Bluetooth EDR
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Radio Specification: Bluetooth EDR
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Project No.:  SHT2302000902EW Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type:

m/4DQPSK
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Radio Specification: Bluetooth EDR
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Project No.:  SHT2302000902EW Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type:
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Radio Specification: Bluetooth EDR
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