Project No.:  SHT2210112901EW

Radio Specification:

Bluetooth EDR

APPENDIX REPORT

Project No. SHT2210112901EW Radio Specification Bluetooth EDR

Test sample No. YPHT22101129001 Model No. Stark 8

Start test date 2022-11-15 Finish date 2022-11-15

Temperature 25.6C Humidity 35%

Test Engineer Xiaoxiao Li Auditor /\'< }m:o[vj Z;ftu

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.:  SHT2210112901EW 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 5.21 5.14

GFSK 39 3.77 3.68 <30.00 Pass
78 5.01 4.88
00 4.48 4.36

m/4DQPSK 39 3.44 3.36 <21.00 Pass
78 4.14 4.05
00 4.38 4.23

8DPSK 39 3.33 3.24 <21.00 Pass
78 4.10 4.01
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Project No.:  SHT2210112901EW Radio Specification: Bluetooth EDR

Modulation Type: GFSK

Spectrum
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Project No.:  SHT2210112901EW Radio Specification: Bluetooth EDR

m/4DQPSK

Modulation Type:

Spectrum
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Project No.:  SHT2210112901EW

Radio Specification:

Bluetooth EDR

Modulation Type:

8DPSK

Spectrum
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Spectrum
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Project No.:  SHT2210112901EW Radio Specification: Bluetooth EDR

Appendix B : 20 dB Bandwidth

Modulation type Channel 20 dB Bandwidth (kHz) Limit (kHz) Result
00 517.50

GFSK 39 517.50 - Pass
78 517.50
00 1120.00

m/4DQPSK 39 1117.50 - Pass
78 1120.00
00 1115.00

8DPSK 39 1112.50 - Pass
78 1110.00
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Project No.:  SHT2210112901EW Radio Specification: Bluetooth EDR

Modulation Type: GFSK

Spectrum

100d5 = RBW L0 kHz

Ref Level 20,00 dim
= Art 30 &5 5 (~2.3 ms) & VBW 30 kHz

Offset
SWI 41 Mode Auto FFT

-30 B

CHO00

“1? v W

CF 2,402 GHz 1001 pts 250.0 kHz/ Span 2.5 MHz

2 Marker Table

Type | Ref | Tre | H-Value | V-Value | Function I Function Result |
M 1 2.40174 GHz -15.16 dBm
M2 1 2.4018375 GHz 5.04 dBm
D3 M1 517.5 kHz -1.24 dB

Date:15NOV 2022 082729

1008 = RBW L0kHz
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2 Marker Table
Type | Ref | Trc | H-Value | Y-Value 1 Function I Function Result |
ML 1 2,4407375 GHz -16.47 dBm
Mz 1 2.440835 GHz 4.39 dBm
D3 ML 517.5 kHz
—
W

Date: 15N0V 2022 083141

1008 = RBW L0kHz
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RefLevel 20,00 d5m  Offset
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so i il
"
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70 o
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2 Marker Table
Type | Ref | Trc| H-Value | Y-Value | Function 1 Function Result |
M 1 2.4797375 GHz -15.63 dBm
M2 1 2.479835 GHz 5.10 dBm
03 M1 517.5 kHz 0.15 dB
—_—
[ R
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Project No.:  SHT2210112901EW Radio Specification: Bluetooth EDR

Modulation Type: mw/4DQPSK

Spectrum
Ref Level 2000 déim
Art 30 &5

10005 = RBW 30 kiz
~7.1 ms) & VBW 100 kHz _Mode Suto FFT
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2 Marker Table
Type | Ref | Tre | H-value Y-Value
M 1 2.4014225 GHz -19.14 dBm
M2 1 2.40212 GHz 1.55 dBm
D3 M1 1.12 MHz 0.59 dB

| Function 1 Function Result |

Date:15NOV 2022 0

100d8 = RBW 30 kHz
40 ps (~7 L ms) & VBW 100 kHz

M2[1] 0.61 dim)

0
244112250 GHy

RUES

-30 dem -
- A

CH39

50 dBar—r=
A .
sl o
10 s
CF 2.341 GHz 1001 pis 250.0KHz, Span 2.5 MHz
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Type | Ref | Trc | HoValue I V-Value | Function, 1 Function Result |

Mi 1 2.440425 GHz -19.42 dBm

M2 1 2.4411225 GHz 0.61 dBm

D3 ML L 1.1175 MHz -0.13 dB

—
Wennnann V8

Date: 15N0V 2022 083951

100d8 = RBW 30 kHz

RefLevel 20,00 d5m  Offset
At B _SWI_1d0ys (~7.1 ms) & VBW 100 kHz

140

-10 ds

HE —

-30 dem

CH78

R 001 pts 500K, Span 2.5 Wiz
2 Marker Table
Type | Ref | Tre | H-Value | V-Value | Function I Function Result |
Mt 1 2.479425 GHz -18.77 dBm
Mz 1 2.48012 GHz 1.31 dBm
03 M1 1.12 MHz -0.23 dB

Date: 15NOV 2022 08:4257
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Project No.:  SHT2210112901EW Radio Specification: Bluetooth EDR

Modulation Type: 8DPSK

Spectrum

10005 = RBW 30 kiz

Ref Level 20,00 dim
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Offset
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2 Marker Table
Type | Ref | Tre | H-value | V-Value
M 1 2.4014325 GHz -18.52 dBm
M2 1 2.401995 GHz 1.65 dBm
D3 M1 1.115 MHz 0.01 dB

| Function 1 Function Result |

Date:15NOV 2022 08:4457
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2 Marker Table
Type | Ref | Trc | X-Value I V-Value | Function 1 Function Result |
Mi 1 2.4404325 GHz -19.87 dBm
M2 1 2.4411575 GHz 0.49 dBm
D3 ML L 1.1125 MHz X
—

Dae:15N0V 2022 0844716
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2 Marker Table
Type | Ref | Tre | H-value | V-Value | Function I Function Result |
Mt 1 2.4794325 GHz -19.42 dBm
Mz 1 2.479995 GHz 0.78 dBm
D3 ML L K 2 0.12 dB
—
nn Ve

Date: 15N0V 2022 08:49:30
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Project No.:  SHT2210112901EW

Radio Specification: Bluetooth EDR

Appendix C: 99% Occupied Bandwidth

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

00 0.83

GFSK 39 0.86 - Pass
78 0.84
00 1.07

m/4DQPSK 39 1.06 - Pass
78 1.07
00 1.06

8DPSK 39 1.06 - Pass
78 1.06
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Project No.:  SHT2210112901EW Radio Specification: Bluetooth EDR

Modulation Type: GFSK

Multiview | Spectrum

Ref Level 20.00 dm  Offset 10005 = RBW 30 kiz
" i

5 SWT 140 ps (~7.1 ms) & VBW 100 kHz _Mode Auto FFT Count 300/300
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2 Marker Table
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M1 1 2.4018377 GHz
T 1 2 144 Gz
T2 1 2.40238061 Gz

| Function 1 Function Result |

Occ Bw 829.170829171 kHz

Date:15N0V 2022 082737

Multiview | spectrum 1

RefLevel 20,00 d5m  Offset 100d8 = RBW 30 kHz
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2 Marker Table
Type | Ref | Trc | X-Value I V-Vahie | Function, 1 Function Result |
Mt 1 2.4408377 4.37 dBm
Sl -18.67 dBm Oce Buw 861.638361639 kHz
-10.63 dEm

Tl 1
T2 1

Date: 15N0V 2022 083149

Multiview | spectrum 1
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-0 s
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2 Marker Table
Type | Ref | Tre | H-value | V-Value | Function I Function Result |
[ 1 2.4798352 GHz 5.10 dBm

2 iz -16.17 dBm Oce Buw 844.155844156 kHz
Gz -16.84 dBm

Tl 1
T2 1
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Project No.:

SHT2210112901EW

Radio Specification:

Bluetooth EDR

Modulation Type:

m/4DQPSK

CHO0

Multiview | Spectrum

Ref Level 20.00 dim  Offset
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Type | Ref | Tre |
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1 Function Result |
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Mt 1 2.4411199 GHz 0.61 dBm
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2 1 2441 51506 Gz 1479 dBm
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2.47345055 GHz -12.85 dBm
2.48051698 GHz -14 63 dBm
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Date:15N0V 2022 084305
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Project No.:

SHT2210112901EW

Radio Specification:

Bluetooth EDR

Modulation Type:

8DPSK

CHO0

Multiview | Spectrum
RefLevel 2000 ddm  Offset
" :
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ML 1
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2.44152198 GHz
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Multiview | spectrum 1
RefLevel 20,00 d5m  Offset
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1 Function Result |

Type | Ref | Tre |
ML 1

Tl 1
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2.479995 GHz
2.47946304 GHz
2.48052198 GHz

1.16 dBm
-12.51 dBm
-1.4.40 dEm

Oce Bw
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Date: 15N0V 2022 08:49:39
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Project No.:  SHT2210112901EW Radio Specification: Bluetooth EDR

Appendix D: Carrier Frequencies Separation

. Carrier Frequencies - .
Modulation type Channel Separation (MH2) Limit (kHz) Result
GFSK 39 1.00 >517.50 Pass
m/4DQPSK 39 1.00 >746.67 Pass
8DPSK 39 1.00 >743.33 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.:  SHT2210112901EW

Radio Specification:

Bluetooth EDR
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Project No.:  SHT2210112901EW

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.:  SHT2210112901EW Radio Specification: Bluetooth EDR
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Project No.:  SHT2210112901EW 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 0.38 308 0.12

GFSK DH3 1.63 158 0.26 <0.40 Pass
DH5 2.88 116 0.33
2DH1 0.38 314 0.12

m/4DQPSK 2DH3 1.64 159 0.26 <0.40 Pass
2DH5 2.89 103 0.30
3DH1 0.38 313 0.12

8DPSK 3DH3 1.64 157 0.26 <0.40 Pass
3DH5 2.89 105 0.30
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Bluetooth EDR

Radio Specification:

SHT2210112901EW

Project No.:

GFSK

Modulation Type:

Multiview | Spectrum

Multiview | Spectrum

DH1
Burst width

DH1
Burst number

DH3
Burst width
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Project No.:  SHT2210112901EW Radio Specification: Bluetooth EDR

Multiview | Spectrum

Ref Level 20,00 dsm RBW =00 kHz SGL
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TRG VD
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Bluetooth EDR

Radio Specification:

SHT2210112901EW

Project No.:

m/4DQPSK

Modulation Type:

Multiview | Spectrum

Multiview | Spectrum

2DH1
Burst width

2DH1
Burst number

2DH3
Burst width
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Bluetooth EDR

Radio Specification:

SHT2210112901EW

Project No.:
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Bluetooth EDR

Radio Specification:

SHT2210112901EW

Project No.:

8DPSK

Modulation Type:

Multiview | Spectrum

Multiview | Spectrum

3DH1
Burst width

3DH1
Burst number

3DH3
Burst width
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Bluetooth EDR

Radio Specification:

SHT2210112901EW

Project No.:

Appendix report page: 24 of 41
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Project No.:

SHT2210112901EW

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 :
izelletiz Frequency Ton ime fOr single Tperioa [MS] Burst Quantity DCCF [dB]
type (MH2) burst [ms]
GFSK 2441 2.87 100 2 -24.82
n /4 DQPSK 2441 2.87 100 2 -24.82
8DPSK 2441 2.87 100 2 -24.82
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Project No.:

SHT2210112901EW

Radio Specification:

Bluetooth EDR

GFSK

Date: 15NOV 2022 083251

Date:15N0V 2022 0833904

Multiview | spectrum Multiview | Spectrum
Ref Level 20.00 d5m RBW 11z SGL Ref Level 20,00 d5m W SO0 Kz S6L
Att 3008 & SWT 10 ms = VBW 3 Mz Att 008 = SWT 100 ms = VBW  3MHz
o
cam
pLEs
¥
REY
20 cBer
30 foe
] e 0 o
-5
o o
.
e
CF 2.931 GHz 8000 pts TOms
2 Marker Table
Type | Ref | Trc | H-Value | Y-Value | Function fi Resull |
M1 1 =248 ps -13.70 dBm
ot Mt 2.86911 ms 16.27 dB
02 ML L 3.73547 ms -1.41 dB
g

Tontime fOr single burst

Burst Quantity

n /4 DQPSK

MultiVi Spectrum

Multiview | Spectrum
2 REW 1 MHz
Att z

SWT 10ms = VBW 3 )

SGL

SWT 100 ms.

REW 500 Kz
VBW  3MHz

S6L

1o

o s
e

I

o
3t e f
atfie 0 84
st

o B

CF 2.441 GHz 8000 pts LOms
2 Marker Table
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Project No.:

SHT2210112901EW

Radio Specification:

Bluetooth EDR

Appendix H: Band edge and Spurious Emissions (conducted)
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Project No.:

SHT2210112901EW

Radio Specification:

Bluetooth EDR

Test Iltem:

Band edge

Modulation type:
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Project No.:  SHT2210112901EW

Radio Specification:

Bluetooth EDR
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Test Item: Band edge Modulation type: 8DPSK
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Radio Specification: Bluetooth EDR
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Project No.:  SHT2210112901EW

Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type:
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Project No.:  SHT2210112901EW

Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type:
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Radio Specification:

Bluetooth EDR
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Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type:
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