Project No.:  SHT2011088101EW Radio Specification: Bluetooth EDR
APPENDIX REPORT

Project No. SHT2011088101EW Radio Specification Bluetooth EDR

Test sample No. YPHT20110881006 Model No. S241

Start test date 2020-12-4 Finish date 2020-12-4

Temperature 26.3°C Humidity 31%

Test Engineer Hailey Chen Auditor X ;&Ootdy Zﬁl_u

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.:  SHT2011088101EW Radio Specification: Bluetooth EDR

Appendix A: Peak Output Power

Modulation type Channel Output power (dBm) A\I;g;sgre(gg:ﬁ)m Limit (dBm) Result
00 2.18 2.16

GFSK 39 1.25 1.24 <30.00 Pass
78 0.75 0.74
00 3.60 3.03

m/4DQPSK 39 1.78 1.30 <21.00 Pass
78 1.86 1.21
00 3.82 3.16

8DPSK 39 2.37 1.79 <21.00 Pass
78 1.70 0.99
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Project No.:  SHT2011088101EW Radio Specification: Bluetooth EDR

Modulation Type: GFSK
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Project No.:  SHT2011088101EW

Radio Specification:

Bluetooth EDR

Modulation Type:

m/4DQPSK

Spectrum
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Project No.:  SHT2011088101EW

Radio Specification:

Bluetooth EDR

Modulation Type:

8DPSK

Spectrum
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Project No.:  SHT2011088101EW Radio Specification: Bluetooth EDR

Appendix B : 20 dB Bandwidth

Modulation type Channel 20 dB Bandwidth (kHz) Limit (kHZz) Result
00 937.50

GFSK 39 940.00 - Pass
78 937.50
00 1312.50

m/4DQPSK 39 1305.00 - Pass
78 1312.50
00 1302.50

8DPSK 39 1302.50 - Pass
78 1300.00
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Project No.:  SHT2011088101EW

Radio Specification:

Bluetooth EDR

Modulation Type:

GFSK

Spectrum
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= Al 30 &5 5W

70008 = RBW L0 kHz

419 ps (~8.3 ms) & VBW 30 kiz _Mode Auto FFT

Date:4DEC 2020 09:4723

10 [on i
~ -
, \
0 e A M
1V W
30
- 1
CHOO0 o 1
T
40 dBe -
70 déa
IR 001 pts 500K/ Span 7.5 Wiz
2 Marker Table
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—

Date: 4 DEC 2020 095316
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Project No.:  SHT2011088101EW Radio Specification: Bluetooth EDR

Modulation Type: mw/4DQPSK

Spectrum
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Mt 1 2.479375 GHz -23.69 dBm
Mz 1 2.480015 GHz -3.62 dBm
03 M1 1.3125 MHz -0.24 dB

| Function I Function Result |

Date: 4 DEC 2020 100526
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Project No.:  SHT2011088101EW Radio Specification: Bluetooth EDR

Modulation Type: 8DPSK

Spectrum

7008 & RBW 30 kHz

Ref Level 20,00 dim
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M 1 2.401375 GHz -22.18 dBm
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—

Date: 4 DEC 2020 104353
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Project No.:  SHT2011088101EW

Radio Specification: Bluetooth EDR

Appendix C: 99% Occupied Bandwidth

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

00 0.91

GFSK 39 0.91 - Pass
78 0.91
00 1.18

m/4DQPSK 39 1.19 - Pass
78 1.18
00 1.19

8DPSK 39 1.18 - Pass
78 1.18
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Project No.:  SHT2011088101EW

Radio Specification: Bluetooth EDR

Modulation Type:

GFSK
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Project No.:

SHT2011088101EW

Radio Specification:

Bluetooth EDR

Modulation Type:

m/4DQPSK

CHO0
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Project No.:  SHT2011088101EW Radio Specification: Bluetooth EDR

Modulation Type: 8DPSK

Multiview | Spectrum
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Project No.:  SHT2011088101EW Radio Specification: Bluetooth EDR

Appendix D: Carrier Frequencies Separation

. Carrier Frequencies - .
Modulation type Channel Separation (MH2) Limit (kHz) Result
GFSK 39 1.00 >940.00 Pass
m/4DQPSK 00 1.00 >875.00 Pass
8DPSK 39 1.00 >868.33 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.:  SHT2011088101EW

Radio Specification: Bluetooth EDR

GFSK

7008 & RBW 30 kHz
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Project No.:  SHT2011088101EW

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.:  SHT2011088101EW Radio Specification: Bluetooth EDR

Ref Level 20.00 dim  Offset 7.00 2 = RBW 100 khiz
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Project No.:  SHT2011088101EW 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 0.39 319 0.12

GFSK DH3 1.65 123 0.20 <0.40 Pass
DH5 2.89 59 0.17
2DH1 0.38 318 0.12

m/4DQPSK 2DH3 1.63 105 0.17 <0.40 Pass
2DH5 2.88 56 0.16
3DH1 0.38 316 0.12

8DPSK 3DH3 1.63 115 0.19 <0.40 Pass
3DH5 2.88 72 0.21
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Bluetooth EDR

Radio Specification:

SHT2011088101EW

Project No.:

GFSK

Modulation Type:

Multiview | Spectrum
20.00 dim RBW 200 kHz
005 = SWT 3165

CF 2.441 GHz

Multiview | Spectrum

DH1
Burst width

DH1
Burst number

DH3
Burst width
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Project No.:  SHT2011088101EW Radio Specification: Bluetooth EDR

Multiview | Spectrum

Ref Level 20,00 dsm RBW =00 kHz SGL
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DH3 it i
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—_—
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Bluetooth EDR

Radio Specification:

SHT2011088101EW

Project No.:

m/4DQPSK

Modulation Type:

RBW 500 kHz
VBW 3 MHz

Multiview | Spectrum
Ref Level 2000 déim
T 0

30d5 = SWT 3165

Multiview | Spectrum

2DH1
Burst width

2DH1
Burst number

2DH3
Burst width
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Project No.:  SHT2011088101EW

Radio Specification:

Bluetooth EDR

Multiview | Spectrum

RBW =00 kHz
o5 = SWT 3165 & VBW 3 MHz

Ref Level 20,00 dsm
30
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: m
I i ‘
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MultiView Spectrum
RBW 1 MHz SGL

Ref Level 20,00 dsm
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Bluetooth EDR

Radio Specification:

SHT2011088101EW

Project No.:

8DPSK

Modulation Type:

RBW 500 kHz
VBW 3 MHz

Multiview | Spectrum
Ref Level 2000 déim
T 0

30d5 = SWT 3165

Multiview | Spectrum

3DH1
Burst width

3DH1
Burst number

3DH3
Burst width
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Bluetooth EDR

Radio Specification:

SHT2011088101EW

Project No.:

|
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Project No.:

SHT2011088101EW

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 2.88 100 1 -30.81
n /4 DQPSK 2441 2.87 100 1 -30.84
8DPSK 2441 2.87 100 1 -30.84
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Project No.:  SHT2011088101EW Radio Specification: Bluetooth EDR

GFSK

Multiview | Spectrum Multiview | Spectrum

Ref Level 2 Ll RBW 1 MHz S6L Ref Leve d8n RBW 50
Att 308 = SWT 10ms = VBW 3 MHz At 30« SWT 100 ms = VBW

S

o e
L
-{iem
1
20 de
20 dem- - . 1 | | kil
‘| -0
0
e
50 de
e
CF 2,391 Gz 8000 prs 1.0 ms;
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Yalue | Function Function Result |
Mi 1 -1.23 ps -11.54 dBm
LM 2.88161 ms 5.68 dB
Dz M1 1 6.22578 ms -1.39 dB CF7.44] GHz
(I v

Da®:4.DEC 2020 095610 Date: 4 DEC 2020 095618

Tontime fOr single burst Burst Quantity

% /4 DQPSK
MultiView Spectrum [+] W
Ref Level 2000 d5m RBW 1 B

Y SGL RefLevel X Bm
3048 # SWT 10 ms # VBW 3 MHz 30dB & SWT 100 ms

SGL

M1[1]

10gee DI[1]
) 1D o
LS
30 e 1 1 1 4 { i

CF 2.331 GHz 600D pis 1,0 ms,
2 Marker Table
Type | Ref | Trc | X-Value L ¥-Value L Function Function Result J
[ 1 -2.48 ps -12,30 dBm

M1 2,87036 ms 5.41dB
M1 6,22578 ms -1.41 dB 1001 pts

Da:4DEC 2020 104495

Tontime fOr Single burst Burst Quantity

8DPSK
Multiview | spectrum [-] W

Ref Level 21 RBW 1 MHz SGL RefLeve ABVY
Att 3048 # SWT 10 ms # VBW 3 MHz Att 30dB ® SWT 100 ms = VBW
D

CF 21 Gz 8000 pts L0 ms
2 Marker Table
Type | Ref | Trc | H-Valug | ¥-Value | Function Function Result J

ML 1 -2,48 ps -16.37 dBm

LML 2,86911 ms 9.10 dB

>3 M1 1 6,22578 ms -1.97 dB 1001 pis
L L ULLILIL v
Das4DEC 2020 101229 Das4DEC 2020 1022337
Tontime fOr single burst Burst Quantity
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Project No.:  SHT2011088101EW

Radio Specification:

Bluetooth EDR

Appendix H: Band edge and Spurious Emissions (conducted)

Test Item: Band edge

Modulation type:

30 d5

Multiview | Spectrum
RefLevel 20,00 dém  Offset 7,008 & RBW 100 kHz
At SWT 1,05 s & VBW 300 ktiz

Mode Auto 5wee;

TFreduency SWeep
MIL1]
0 el
»
10 o i
il
-20 dBar = —
Il
!
Ers -
CHOO A
. |
w0
il
H 50 - 4
No hopping mode 1 p )
bt o b9 sl a0 i A b o g st
.
2.31 GHz 1001 pts 9.5 MHz, 2.405 GHz
2 Marker Table
Type | Ref | Trc H-Value V-Value | Function L Function Result |
Mt 1 . m
M2 1 2.4 GHz -55.00 dBm
M3 1 2.39 GHz -57.90 dBm
a 1 231 GHz -58.88 dBm
M5 1 2.35009 GHz -28.69 dBm

Date:4 DEC 2020 09:48:08

Spectrum

Ref Level 20.00 i Of
0 & GWT

fset 7,000 & RBW 100 kHz
1.05 ms & VBW 300 kHz

Er=
|
Ers
CHOO |
H 50 cBr -
Hopping mode T I N z
pping » ‘u Lot AL M-wlm.w.f LU/ lJ-.J.J‘. Ll Jl-fjl-, e .J:...'.L bl AT
10
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. |
[0 t X z 1.76 dém
M2 1 2.4 GHz -55.65 dBm
M3 1 2.39 GHz -55.94 dBm
M4 1 2.31 GHz -59.03 dBm
M5 1 2328905 GHz -28.69 dBm

Date:4DEC 2020 108150

MultiView

Ref Level
Att

Spectrum
00dim  Offset 7.00d8 » RBW 100 kHz

5 SWI 102 ms ® VBW 300 kHz

0. ‘L
!
ottt
20t T -.I‘
amk
]
3
C H 78 . F';_ VIL-.
L
No hopping mode pon t
50 i A ANttt el ot Ak i e P
-70 die
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 1 2.479857 GHz 0.40 dBm
M2 1 2.4835 GHz -58.82 dBm
M3 1 2.5 GHz -57.86 dBm
23 1 2.49109 GHz -56.88 dBm
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Project No.:  SHT2011088101EW Radio Specification: Bluetooth EDR

RefLevel 20.00d5m  Offset 7.00 &8 = RBW 100 KAz
SWI 102 ms & VBW 300 kHz _Mode futo Sweel

CH78 e i
Hopping mode nen C

- e, ‘w‘—h"-,,,"‘-. L il itpb et Mg At o LA | Al Y Iy o
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 2.479044 GHz 0.33 dBm
M2 1 2.4835 GHz 58.58 dBm
M3 1 2.5 GHz -56.76 dBm
M4 1 2.49802 GHz -53.16 dBm
—
Wennnann V8

Date:4DEC 2020 103145
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Project No.:  SHT2011088101EW Radio Specification: Bluetooth EDR

Test Item: Band edge Modulation type: mw/4DQPSK

Offset 7.00d8 = RBW 100 kHz
SWI 1,05 ms & VBW 300 kHz

-10 cBer
Ll

T H1 18710 0B - - ‘

30 o
]

CHO0 o A

H 50 dBaer
No hopping mode p . F
e e A8 S OO I (AL P b LR RPN ywe DuwTR
p.
2.31 GHz 1001 pts 9.5 MHz, 2.405 GHz
2 Marker Table
Ref X-Yalue Yalue | Function 1 Function Result. |
E m
1 2.4 GHz .57 dBm
1 2.39 GHz -58.18 dBm
1 2.31 GHz -58.79 dBm
1 2.3498437 GHz -50.21 dBm

RBW 100 kHz

0dsm  Offset 7.00 8
i VBW 300 kHz

SWI_1.05 ms

2,4000000 GHz|

i
i

10t

-30 de ‘

CHOO |

H 50 dbenr
Hopping mode N , ] AT P!
.s{'!&kl"«»‘"“ BN T, TR e R Mt b At e ittt Bt g hsond
10 e
Z31GHz 1001 pis 9.5 Mz 2,405 GHz
2 Marker Table
Type | Ref | Trc | X-Value | V-Value | Function L Function Result |
M L ¥ z 0.33 dBm
M2 1 2.4 GHz -57.06 dBm
M3 1 2.39 GHz -57.54 dBm
M 1 2.31 GHz -58.51 dBm
M5 1 2.36016 GHz -51.57 dBm

Date: 4 DEC 2020 102648

RBW 100 kHz
VBW 300 kHz

0dsm  Offset 7.00 8

SWI 102 ms Mode futo Sweey

MI[1 0.61 dBm

2,4801870 GHy
" M2[1] dBm
o cam
-10 ceer
a0 ,
.|J |
30 coe

CH78 o,
No hopping mode - -

a Ao s Wi AN e eV gt

T LN ey

70 dBar
2478 GHz - 1001 pts 2.7 Mz, ~ 7.5 GHz
2 Marker Table
Type | Ref | Trc | X-Value l Y-Value | Function 1 Function Result |
ML 1 2.480187 GHz -0.61 dBm
Mz 1 2.4835 GHz -56.65 dBm
M3 1 2.5 GHz -58.23 dBm
M4 1 2.49098 GHz -56.72 dBm

Date:4DEC 2020 100647
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Project No.:  SHT2011088101EW Radio Specification: Bluetooth EDR

RefLevel 20.00d5m  Offset 7.00 &8 = RBW 100 KAz
SWI 102 ms & VBW 300 kHz _Mode futo Sweel

! |
30 déemr T
CH78 v
. I
Hopping mode nen -
|
. b ey N-A.»-|4] At et A A e ey Pfe ot At M o
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 2.480011 GHz -1,63 dBm
M2 1 2.4835 GHz -59.53 dBm
M3 1 2.5 GHz -58.33 dBm
M4 1 2.485964 GHz -55.81 dBm
—
Wennnann V8

Date: 4 DEC 2020 102623
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Project No.:  SHT2011088101EW

Radio Specification: Bluetooth EDR

Test Item: Band edge

Modulation type:

Offset 7008
SWI 1,05 ms

RBW 100 kHz
VBW 300 Lz

- 2 JJ/,'(. GHz]
10 | 19.61 dBm)
.
-10 dBawr |
20 Bar——— | ‘ -
|
.
CHO00 o
H 50 e --
No hopping mode k
gt e WY A P O L T o TS T ST
e
2.31 GHz 1001 pts 9.5 MHz/ 2.405 GHz
2 Marker Table
Type | Ref | Trc X-Yalue | Y-Value | Function 1 Function Result. |
[0 t r z 1.16 dém
M2 1 2.4 GHz -49.61 dBm
M3 1 2.39 GHz -57.34 dBm
M4 1 2.31 GHz -58.64 dBm
M5 1 2.3497618 GHz -50.14 dBm
[ R ]
RefLevel 20.00d5m  Offset 7.00 &8 « RBW 100 kHz
At 30 SWI 105 ms & VBW 300 kHz _Mode futo Sweel

10 M2[1] dBm|
2.4000000 (7
’ ¥
N
o I‘
B
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20 e
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'_*ﬂ'&_J WA, N S U 1. O OO N R TRYT I Y0 Y WOOTH O AT | A9 WO 100 W iy
10 e
231 GHz 1001 pts 9.5 MHz/ 2,405 GHz
2 Marker Table
Type | Ref | Trc | X-Value | V-Vahue | Function L Function Result |
HL L K 1.56 dBm
M2 1 2.4 GHz -53.96 dBm
M3 1 2.39 GHz -57.89 dBm
Md 1 2.31 GHz -58.84 dBm
M5 1 2.311805 GHz -52.15 dBm
Rusnnnne) v8
Date: 4 DEC 2020 104952
Reflevel 2000 d5m  Offset 7,008 » RBW 100 kHz
30 B SWI 102 ms & VBW 300 kz _Mode futo Swee

0.91 dBm|
24801870 GHz|

dBm|
Giz

CH78 w

No hopping mode

L P i AP A A PP Pt My, Wi Al A g

30 e

2.478 GHz

1001 pts 2.5GHz

2 Marker Table

X-Value | V-Value | Function Result |

Type | Ref | Trc |
ML 1
M2 1
M3 1
M 1

-0.91 dBm
-55.85 dBm
-58.44 dBm
-56.31 dBm

2,480187 GHz
2.4835 GHz

2.5 GHz
2.483522 GHz
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Project No.:  SHT2011088101EW

Radio Specification: Bluetooth EDR

CH78
Hoppig mode

RefLevel 20.00d5m  Offset 7.00 &8 = RBW 100 KAz
At

SWT_1.02 ms & VBW 200 khz_Mode futo Swee
e
i A A
[P )
10 5 s
1
I‘u
20
30 b i
|
40 cBor oy
Wh
50 cir t 'ﬂ e
. LN LN R ST T PP SR SO pupr e T AN
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 2.478187 GHz -0.68 dBm
M2 1 2.4835 GHz -58.53 dBm
M3 1 2.5 GHz -57.05 dBm
M4 1 2.49219 GHz -55.79 dBm
—
Wennnann V8
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Project No.:  SHT2011088101EW

Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type:
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Project No.:  SHT2011088101EW Radio Specification:

Bluetooth EDR
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Project No.:  SHT2011088101EW

Radio Specification:

Bluetooth EDR
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Project No.:  SHT2011088101EW

Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type:
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Project No.:  SHT2011088101EW

Radio Specification:

Bluetooth EDR
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Bluetooth EDR
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Project No.:  SHT2011088101EW

Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type:
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Project No.:  SHT2011088101EW

Radio Specification:

Bluetooth EDR
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Project No.:  SHT2011088101EW

Radio Specification:

Bluetooth EDR
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