Project No.:  SHT2108128604EW Radio Specification: Bluetooth EDR
APPENDIX REPORT

Project No. SHT2108128604EW Radio Specification Bluetooth EDR

Test sample No. YPHT2107089006 Model No. TS-61

Start test date 2021-09-06 Finish date 2021-09-06

Temperature 26.1C Humidity 35%

Test Engineer Hailey Chen Auditor X ;twc[ov Zhes

Aggigiix 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.:  SHT2108128604EW 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 7.60 7.58

GFSK 39 6.89 6.87 <30.00 Pass
78 7.70 7.69
00 7.85 7.77

m/4DQPSK 39 7.10 7.00 <21.00 Pass
78 7.70 7.63
00 7.86 7.76

8DPSK 39 7.08 6.99 <21.00 Pass
78 7.58 7.50
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Project No.:

SHT2108128604EW

Radio Specification: Bluetooth EDR

Modulation Type:
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Project No.:  SHT2108128604EW Radio Specification: Bluetooth EDR

Modulation Type: m/4DQPSK
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Project No.:

SHT2108128604EW

Radio Specification: Bluetooth EDR

Modulation Type:

8DPSK
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Project No.:  SHT2108128604EW Radio Specification: Bluetooth EDR

Appendix B : 20 dB Bandwidth

Modulation type Channel 20 dB Bandwidth (kHz) Limit (kHZz) Result
00 842.50

GFSK 39 795.00 - Pass
78 845.00
00 1282.50

m/4DQPSK 39 1280.00 - Pass
78 1260.00
00 1292.50

8DPSK 39 1292.50 - Pass
78 1272.50
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Project No.:  SHT2108128604EW Radio Specification: Bluetooth EDR

Modulation Type: GFSK
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Project No.:  SHT2108128604EW Radio Specification: Bluetooth EDR

Modulation Type: mw/4DQPSK

Spectrum
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Project No.:  SHT2108128604EW Radio Specification: Bluetooth EDR

Modulation Type: 8DPSK
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Project No.:  SHT2108128604EW

Radio Specification: Bluetooth EDR

Appendix C: 99% Occupied Bandwidth

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

00 0.77

GFSK 39 0.78 - Pass
78 0.76
00 1.16

m/4DQPSK 39 1.16 - Pass
78 1.15
00 1.17

8DPSK 39 1.17 - Pass
78 1.14
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Project No.:

SHT2108128604EW

Radio Specification:

Bluetooth EDR

Modulation Type:

GFSK
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Project No.:  SHT2108128604EW Radio Specification: Bluetooth EDR

Modulation Type: mw/4DQPSK
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Project No.:  SHT2108128604EW

Radio Specification:

Bluetooth EDR

Modulation Type:

8DPSK

Spectrum
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Project No.:  SHT2108128604EW Radio Specification: Bluetooth EDR

Appendix D: Carrier Frequencies Separation

. Carrier Frequencies - .
Modulation type Channel Separation (MH2) Limit (kHz) Result
GFSK 39 1.00 >845.00 Pass
m/4DQPSK 39 1.00 >855.00 Pass
8DPSK 39 1.00 >861.67 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.:  SHT2108128604EW Radio Specification: Bluetooth EDR
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Project No.:  SHT2108128604EW

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.:  SHT2108128604EW

Radio Specification:

Bluetooth EDR
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Project No.:  SHT2108128604EW 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 0.38 315 0.12

GFSK DH3 1.63 67 0.11 <0.40 Pass
DH5 2.88 98 0.28
2DH1 0.38 315 0.12

m/4DQPSK 2DH3 1.64 61 0.10 <0.40 Pass
2DH5 2.88 104 0.30
3DH1 0.38 114 0.04

8DPSK 3DH3 1.64 67 0.11 <0.40 Pass
3DH5 2.89 111 0.32
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Bluetooth EDR

Radio Specification:

SHT2108128604EW

Project No.:

GFSK

Modulation Type:
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Bluetooth EDR

Radio Specification:

SHT2108128604EW

Project No.:
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Bluetooth EDR

Radio Specification:

SHT2108128604EW

Project No.:

m/4DQPSK

Modulation Type:
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Bluetooth EDR

Radio Specification:

SHT2108128604EW

Project No.:
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Bluetooth EDR

Radio Specification:

SHT2108128604EW

Project No.:
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Modulation Type:
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Bluetooth EDR

Radio Specification:

SHT2108128604EW

Project No.:
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Project No.:

SHT2108128604EW

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 time for single Tperioa [MS] Burst Quantity DCCF [dB]
type (MH2) burst [ms]
GFSK 2441 2.87 100 1 -30.84
n /4 DQPSK 2441 2.87 100 3 -21.30
8DPSK 2441 2.88 100 1 -30.81
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Project No.:  SHT2108128604EW

Radio Specification:

Bluetooth EDR
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Al 30d8 & SWT 10ms

TR

20 cler

Ref Level 20,00 dsm
Al 30d5 = SWT 100 ms = VBW

REW 500 khiz

IMHz

SGL

20 o
40 cBer
-5
0 e
70 e
CF 2.341 GHz LOms
2 Marker Table
Type | Ref | Trc | H-Value | ¥-Value I Function Function Result |
Mi 1 1.53272 ms -9,58 dBm
ot Mt 2.87286 ms 13.28 dB
02 ML L 3.73547 ms -0.94 dB

Dae: 6.SEP 2021

Tontime fOr single burst

Burst Quantity

PSK

Multiview | spectrum

Multiview | Spectrum

REW 1 1z SGL

Ref Level j5m
Al 5 = SWT 100 ms = VBW

Ref Level 20.00 d5m
Al 0
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o

REW 500 khiz

IMHZ

SGL

Date: 6 SEP 2021 20:1020

oo
o i
0 i
L |
-5 o
o
-
-
CF 2.931 GHz 8000 pts TOms
2 Marker Table
Type | Ref | Trc | H-Value | Y-Value I Function Function Result |
M1 1 =248 ps -12.08 dBm
ot Mt 2.87536 ms 15.78 dB
02 ML L 3.73547 ms -0.82 dB
g

Tontime fOr single burst

Burst Quantity
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Project No.:  SHT2108128604EW

Radio Specification: Bluetooth EDR

Appendix H: Band edge and Spurious Emissions (conducted)

Test Item: Band edge

Modulation type:

MultiView

Ref Level 20,00 dim
T 30 d5

T Frequenty 5

Spectrum

Offset 1.00d8 = RBW 100 kHz
SWI 1,05 ms & VBW 300 kHz

Mode Auto 5wee;

MI[1]
® el
»
10 cBen I
20
|
|
-30 char i |
CHOO o ‘
/
- e l
No hopping mode T
W
|60 dBawr o
S S ot O TS RSPwv U ST TSP SR PR S S
Ers
2.31 GHz 1001 pts 9.5 MHz, 2.405 GHz
2 Marker Table
b Ref | Trc H-Value Y-Value | Function L Function Result |
1 - m
1 2.4 GHz -58.08 dBm
1 2.39 GHz -61.73 dBm
1 2.31 GHz -64.13 dBm
1 2.399965 GHz -58.42 dBm
e
Dat:6.5EP 2001 181410
Ref Level 20,00 Offset 10048 » RBW 100 kHz

Att

30 5

SWI 1,05 ms & VBW 300 kHz _ Mode Auto Sweel

10 dBn

.
|
. ‘
CHOO o ,
H 1 d 50 B .‘
opping mode T
. v
SR DS P Py SOOI S STy U YYRR T AP B FYRFETTXew W
o
2.31 GHz 1001 pts 9.5 MHz, 2,405 GHz
2 Marker Table
Type | Ref | Trc X-Value Y-Vakue | Function 1 Function Result. |
1 " . m
1 2.4 GHz -60.21 dBm
1 2.39 GHz -62.82 dBm
1 2.31 GHz -63.41 dBm
1 2,398445 GHz -59.43 dBm

Date: 6SEP 2021 1932409

00 dim

Spectrum

Offset 1.00d8 = RBW 100 kHz
SWI__1.02 ms & VBW 300 kHz

1 M2[ : 60,79 dBm
[ 2,4835000 GHy
0dsm—]—
10 e “' T
1
20 1
| |
30 chen—t- -
CH78 |
40 dean -
| |
No hopping mode syl
Vi W
60 i -
MM e AW Rt A AN Pl g it
-70 doem
2.478 GHz 1001 pts 2.2 MHz, 2.5GHz
2 Marker Table
Type | Ref | Trc | N-Value | Y-Value | Function 1 Function Result |
Mi 2.479857 GHz 7.35 dBm
M2 1 2.4835 GHz -60.79 dBm
M3 1 2.5 GHz -64.20 dBm
23 1 2.486184 GHz -60.22 dBm

Date:6SEP 2021 192501
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RefLevel 20.00d5m  Offset 1,00 &8 = RBW 100 KAz
ALL SWI 102 ms & VBW 300 kHz _Mode futo Sweel

|
20 B -
|
-30 deem -
CH78 '
40 cBor L
|
Hopping mode sn0n -
"
\, |
40 B L= e TP ONCS TN RGP N SSCT R R ST P, . R
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 2.478165 GHz 8,17 dBm
M2 1 2.4835 GHz -60.87 dBm
M3 1 2.5 GHz -63.23 dBm
M4 1 2.484512 GHz -60.16 dBm
—
Rusnnnne) v8

Date: 6.SEP 2021 19:36:40
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Project No.:  SHT2108128604EW

Radio Specification:

Bluetooth EDR

Test Item: Band edge

Modulation type:

m/4DQPSK

SWT

Offset 1008

RBW 100 kHz

1.05 ms & VBW 300 kHz _ Mode Auto Sweef

0 o
08 T
-10 dBawr | T
| [
e ‘
l
-30 B i
. | |
CHOO0 o .‘
. |
No hopping mode e
460 dBawr Ty L J
Ko Lt ot s AR AL e AN g AR S b o far i IF R
.
2.31 GHz 1001 pts 9.5 MHz, 2.405 GHz
2 Marker Table
Yt Ref X-Walue Y-Value | Function 1 Function Result. |
Mt 1 X z . m
M2 1 2.4 GHz -47.49 dBm
M3 1 2.39 GHz -63.33 dBm
M4 1 2.31 GHz -64.24 dBm
M5 1 2,399965 GHz -48.45 dBm
L L | [ R ]

Spectrum

0 dim  Offset
0

10048
105 ms

RBW 100 kHz

VBW 300 kHz __Mode futo Sweel

-10 dee

-20 de

-30 de

a0 dim

CHO00

50 dim

Hopping mode

S SPRPTP g AT SV YRUAS FY T TSP (N SESFN FS WSV WPy Pyt Ay
231Ghz 1001 pts 9.5 MHz, 2,405 GHz
2 Marker Table

Type | Ref | Trc | H-Value | V-Vahue | Function, L Function Result |
ML L X .
M2 1 2.4 GHz -49.34 dBm
M3 1 2.39 GHz -62.27 dBm
Md 1 2.31 GHz -62.44 dBm
M5 1 2.399965 GHz -49.66 dBm
nn Ve
Date:6.SEP 2021 2049054
0dsm  Offset 10038 = RBW 100 kHz
SWT_1.02 ms & VBW 200 kHz_Mode futo Swee

350 GHg

dBm

CH78

No hopping mode $an

40 ciew '
B R e e e ey Y WS TR
-70 cBar
2478 Griz 1001 prs 3.2 Mz, 2.5 Gz
2 Marker Table
Type | Ref | Trc | X-Value l Y-Value | Function 1 Function Result |

M1 1 2,479835 GHz 7.15 dBm

Mz 1 2.4835 GHz -61.77 dBm

M3 1 2.5 GHz -63.85 dBm

M4 1 2.484446 GHz -60.68 dBm

Date: 6 SEP 2021 1955145
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RefLevel 20.00d5m  Offset 1,00 &8 = RBW 100 KAz
SWI 102 ms & VBW 300 kHz _Mode futo Sweel

CH78
Hopping mode nen

\,
Sk ST VPR R PYEI P WU SV S RPepyS PRI WS BTN DR
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 2,479 GHz 7.45 dBm
M2 1 2.4835 GHz -62.03 dBm
M3 1 2.5 GHz -63.05 dBm
M4 1 2.48768 GHz -60.87 dBm
—
Rusnnnne) v8

Date: 6 SEP 2021 200203
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Project No.:

SHT2108128604EW

Radio Specification:

Bluetooth EDR

Test Iltem:

Band edge

Modulation type:

Offset 1008
SWT

RBW 100 kHz

1.05 ms & VBW 300 kHz

MI[1] .18 dBm)|
24021050 GHz]
2,400 -u.,-{[: 1]
08 T
-10 cBar l i
[
. i
CHOO o -
i i
No hopping mode e
] \
|40 e Nt s
SV RNV OIRVTUUURY T VST S TPRVIRIOERS TSP TORTUF IS TONVRTUIC A SSTIITN P e
.
2.31 GHz 1001 pts 9.5 MHz/ 2,405 GHz
2 Marker Table
Type | Ref | Trc X-Value | Y-Vakue | Function l Function Result |
Mt 1 X z 7.18 dBm
M2 1 2.4 GHz -48.87 dBm
M2 1 2.39 GHz -62.93 dBm
M 1 2.31 GHz -63.90 dBm
M3 1 2,399585 GHz -47.86 dBm
L JL | Qo v
RBW 100 kHz

RefLevel 20.00d5m  Offset 1,00 &
At 30 SVi

105 ms & VBW 300 kHz _Mode Auto Sweel

2,40
M2[1] 19.59 dehi

-10 die T
20 e
20 e
CHOO0 o
Hopping mode e |
60 b Y )
SayRSRTIE NEVESPRCV ST PSPPI F S Y R PR IS RV PIVUPSNEIe RSP RS N B €
0
231 GHz 1001 pts 9.5 MHz/ 2,405 GHz
2 Marker Table
Type | Ref | Trc | X-Value | V-Value | Function L Function Result |
ML 1 o ol
M2 1 2.4 GHz -49.59 dBm
M3 1 2.39 GHz -63.13 dBm
M4 1 2.31 GHz -62.69 dBm
M5 1 2.39968 GHz -49.14 dBm
Rusnnnne) v8
Date: 6582 2021 2020410
Reflevel 2000 d5m  Offset 10048 « RBW 100 kHz
30 B SWI 102 ms & VBW 300 kz _Mode futo Swee

CH78
No hopping mode

-10 de

20 cam

1
A o Y
L AT WIS ATYRAT YR CN P

Date: 6 SEP 2021 2013901

50 dim
i
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 2,479835 GHz 7.21 dBm

Mz 1 2.4835 GHz -61.41 dBm

M3 1 2.5 GHz -63.05 dBm

M4 1 2.483654 GHz -59.96 dBm
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Project No.:  SHT2108128604EW

Radio Specification: Bluetooth EDR

RefLevel 20.00d5m  Offset 1,00 &8 = RBW 100 KAz
SVi

T 102 ms & VBW 300 kHz _Mode futo Sweel

ol 2,4835000 Gtz
oih 2
|
10 dBar ‘
-20 i !
30 e |
CH78 /|
40 cBon L
]
Hoppig mode sn0n
R (TR PR 'PRST PR FS PP RYTPPRI P I S
0 cer
2.478 GHz 1001 pts 22Nz} 2.5GHz
2 Marker Table
Type | Ref | Trc | X-Value | V-Valie | Function, 1 Function Result |
Mi 1 2478011 GHz 7.67 dBm
M2 1 2.4835 GHz -60.01 dBm
M3 1 2.5 GHz -63.82 dBm
M4 1 2.483522 GHz -60.02 dBm
—
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Project No.:  SHT2108128604EW

Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type:

Spectrum

MultiView
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Date: 6SEP 2021 191416
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Radio Specification: Bluetooth EDR

CH39
Reference level
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Date: 6 SEP 2021 1947232
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Radio Specification: Bluetooth EDR

CH78
Reference level
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Project No.:  SHT2108128604EW

Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type:
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Radio Specification: Bluetooth EDR
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Project No.:  SHT2108128604EW

Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type:
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Radio Specification:

Bluetooth EDR
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