Project No.:  SHT2104085601EW Radio Specification: Bluetooth EDR
APPENDIX REPORT

Project No. SHT2104085601EW Radio Specification Bluetooth EDR

Test sample No. YPHT21040856003 Model No. ALPHA

Start test date 2021-05-07 Finish date 2021-05-07

Temperature 25.1°C Humidity 51%

Test Engineer Hailey Chen Auditor X .:l:wclvy Zﬁu

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.:  SHT2104085601EW 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 1.38 1.36

GFSK 39 1.08 1.07 <30.00 Pass
78 0.84 0.83
00 3.24 2.88

m/4DQPSK 39 3.23 2.77 <21.00 Pass
78 3.10 2.63
00 4.24 3.61

8DPSK 39 3.84 3.18 <21.00 Pass
78 3.83 3.15
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Project No.:  SHT2104085601EW Radio Specification: Bluetooth EDR

Modulation Type: GFSK

Spectrum
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Project No.:  SHT2104085601EW

Radio Specification:

Bluetooth EDR

Modulation Type:

m/4DQPSK

Spectrum
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Project No.:  SHT2104085601EW Radio Specification: Bluetooth EDR

Modulation Type: 8DPSK

Spectrum
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Project No.:  SHT2104085601EW Radio Specification: Bluetooth EDR

Appendix B : 20 dB Bandwidth

Modulation type Channel 20 dB Bandwidth (kHz) Limit (kHZz) Result
00 932.50

GFSK 39 932.50 - Pass
78 932.50
00 1350.00

m/4DQPSK 39 1345.00 - Pass
78 1350.00
00 1340.00

8DPSK 39 1345.00 - Pass
78 1340.00
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Project No.:  SHT2104085601EW

Radio Specification: Bluetooth EDR

Modulation Type:

GFSK

CHO0
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Project No.:

SHT2104085601EW

Radio Specification:

Bluetooth EDR

Modulation Type:

m/4DQPSK

CHO0

Spectrum
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Project No.:  SHT2104085601EW

Radio Specification:

Bluetooth EDR

Modulation Type:

8DPSK

Spectrum
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Project No.:  SHT2104085601EW

Radio Specification: Bluetooth EDR

Appendix C: 99% Occupied Bandwidth

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

00 0.89

GFSK 39 0.88 - Pass
78 0.89
00 1.20

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

8DPSK 39 1.20 - Pass
78 1.20
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Project No.:

SHT2104085601EW

Radio Specification:

Bluetooth EDR

Modulation Type:

GFSK
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Project No.:

SHT2104085601EW

Radio Specification:

Bluetooth EDR

Modulation Type:

m/4DQPSK
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Project No.:  SHT2104085601EW Radio Specification: Bluetooth EDR

8DPSK

Modulation Type:
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Project No.:  SHT2104085601EW Radio Specification: Bluetooth EDR

Appendix D: Carrier Frequencies Separation

. Carrier Frequencies - .
Modulation type Channel Separation (MH2) Limit (kHz) Result
GFSK 39 1.00 >932.50 Pass
m/4DQPSK 39 1.00 >900.00 Pass
8DPSK 39 1.00 >896.67 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.:  SHT2104085601EW

Radio Specification:

Bluetooth EDR
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Project No.:  SHT2104085601EW

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.:  SHT2104085601EW

Radio Specification:

Bluetooth EDR
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Project No.:  SHT2104085601EW 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 0.38 320 0.12

GFSK DH3 1.64 160 0.26 <0.40 Pass
DH5 2.89 107 0.31
2DH1 0.40 317 0.13

m/4DQPSK 2DH3 1.65 160 0.26 <0.40 Pass
2DH5 2.90 107 0.31
3DH1 0.40 320 0.13

8DPSK 3DH3 1.64 160 0.26 <0.40 Pass
3DH5 2.90 107 0.31
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Bluetooth EDR

Radio Specification:

SHT2104085601EW

Project No.:

GFSK

Modulation Type:

DH1
Burst width

DH1
Burst number

DH3
Burst width
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Project No.:  SHT2104085601EW Radio Specification: Bluetooth EDR

DH3
Burst number
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CF 2,441 GHz
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Bluetooth EDR

Radio Specification:

SHT2104085601EW

Project No.:

m/4DQPSK

Modulation Type:

Multiview | Spectrum
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Burst width
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2DH3
Burst width
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Project No.:  SHT2104085601EW Radio Specification: Bluetooth EDR

2DH3
Burst number
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Bluetooth EDR

Radio Specification:

SHT2104085601EW

Project No.:

8DPSK

Modulation Type:

3DH1
Burst width

3DH3
Burst width

3DH1
Burst number
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Bluetooth EDR

Radio Specification:

SHT2104085601EW

Project No.:

3DH3
Burst number

3DH5
Burst width

3DH5
Burst number
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Project No.:

SHT2104085601EW

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 2.88 100 2 -24.79
n /4 DQPSK 2441 2.89 100 2 -24.76
8DPSK 2441 2.89 100 2 -24.76
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GFSK

Multiview Spectrum MultiView Spectrum
Ref Level 20.00 d&m RBW 1 MHz SGL Rl:l Lewel 20,00 d5m RBW 500 kHz S6L
AL 30d8 & SWI 10 ms & VBW 3 MHz 30d5 = SWT 100 ms & VBW 3 M-z
b
o P L
om -
‘
\ 10 4
e
30 e 40 o4
400 B
.
-
.
CF 2,441 GHz 8000 pts 1.0ms,
2 Marker Table
Iype | Ref | TN: L X-Value | Y-Value | Function F Resull I
-6.23 s -16.72 dBm
rl ML 1 2.87786 ms 16.23 dB
D2 ML 1 3.73547 ms -0.23 dB
g
Tontime fOr Single burst Burst Quantity

n /4 DQPSK

REW 500 Kz S6L
SWT 100 ms = VBW 3 MHz

Multiview | Spectrum MultiVi Spectrum
2 REW 1 MHz SGL
Att SWT 10 ms = VBW 3 Mrz An

CF 2.441 GHz 8000 pis LOms
2 Marker Table
Type | Rel | rm{ ¥-Value | Value | Function i Resul |
e 928.89 s “10.44 fom
o w1 2.88536 ms 19.44 dB
D2 M1 3,73547 ms -0.50 dB

Daie: 7 MAY 20,

Tontime fOr single burst Burst Quantity

8DPSK

déim RBW 500 kHz. S6L
30d5 = SWT 100 ms = VBW 3 MHz

Multiview | Spectrum MultiVi Spectrum
At t

REW 1 Wiz SGL
SWT 10 ms = VBW 3MHz

o
Ll h”\hl Il |H||IIIMWII

b it '
ELE %
-4t
EES
1] cBer
LTSS
CF 2,441 GHz 8O0
2 Marker Table
Type | Ref | TN: L X-Value | -Value Fi Resull |
M1 2.1628 ms -1I1 Zl. dBm
o1 ML l 2.88536 ms 20.09 dB
D2 ML 1 3.,73547 ms 0,30 dB

TMAY 2021 110138

Tontime fOr single burst Burst Quantity
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Appendix H: Band edge and Spurious Emissions (conducted)

Test Item: Band edge Modulation type: GFSK

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

5 _SWI 1,05 ms & VBW 300 khz _ Mode Auto Sweel

-10 dBen

BT

-30 dBen

CHO00 .
No hopping mode e e

; N, ey parie]
60 chior - A e P P Y
o N NRRSR) SN IRCR PP N Y| YN 0 YT PO T R TR T ) LA
10 e
231Ghz 1001 pts 9.5 MHz, 2,405 GHz
2 Marker Table
Type | Ref | Trc | X-Value | V-Value | Function, L Function Result |
Mi 1 1.
M2 1 2.4 GHz -36.78 dBm
M3 1 2.39 GHz -51.94 dBm
M 1 2.31 GHz -62.76 dBm
M5 1 2.399965 GHz -36.63 dBm

Date:6MAY 2021 185421

Ref Level 20.00 dim  Offset 1,00 = RBW 100 khiz
Art 30 d5  SWT 1,05 ms & VBW 300 kHz _ Mode Auto Sweer

Mi[1] 0,34 dBr
. ol
. 1
' l
|
- A
-10 dBa L
JLL
e
20k
CHOO J
H 50 dBaer
o
Hopping mode
60 B ‘J\‘w,‘ 2
SRV ETRCRVENFL R WIS PR K N PRIy 1L USSR PP SRR SPRPRTRRIM BRI B
1ot
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 0. m
M2 1 2.4 GHz -57.84 dBm
M3 1 2.39 GHz -62.69 dBm
M 1 2.31 GHz -63.51 dBm
M5 1 2,399775 GHz -58.06 dBm

Date:7MAY 2021 10:4659

Ref Level 20.00 dim  Offset 1,00 = RBW 100 khz
Art 30 &5

5 SWI 102 ms & VBW 300 khz _Mode Auto Sweel

o dam- =
|
10 it
4 J L
i X
Do
40 el o
CH78
50 "
i e
50 dien e =
No hopping mode S T POV
e P
o0 e
-70 doem
2.478 GHz 3 1001 pts 2.2 MHz 3 2.5 GHz
2 Marker Table
Type | Ref | Trc | X-Value | V-Value | Function, 1 Function Result |
M 1 2.480165 GHz 0.76 dBm
M2 1 2.4835 GHz -42.42 dBm
M3 1 2.5 GHz -57.43 dBm
23 1 2.483764 GHz -42.49 dBm

Date:6MAY 2021 194143
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RefLevel 20.00d5m  Offset 1,00 &8 = RBW 100 KAz
SWI 102 ms & VBW 300 kHz _Mode futo Sweel

o dam e
Vo

L 4'7 \ J I
Y “l "‘
T :1 9,161

30 dem +

CH78 7 |
<0 e ‘ﬁu
H 1
Hopping mode sn0n ‘
W4
i~ Vi i

€0 din TR A Vo \IJIVJ\-,-.‘J\.—,h“.'l.,-“lw\_ PR APTIRRTRRT R P i A,
0 cer

2.478 GHz 3 1001 pts 2.2 MHz/ 3 2.5 GHz

2 Marker Table

Type | Ref | Trc | X-Value | V-Value | Function, 1 Function Result |
Mi 1 2.478011 GHz 0.84 dBm
M2 1 2.4835 GHz -61.08 dBm
M3 1 2.5 GHz -63.79 dBm
M4 1 2.48493 GHz -57.66 dBm

—
nn Ve

Date:7MAY 2021 10:4749
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SHT2104085601EW

Radio Specification: Bluetooth EDR

Test Iltem:

Band edge

Modulation type: w/4DQPSK

CHO0

No hopping mode

Ref Level 20.00

dain
30 d5

Offset
SW

10048 = RBW 100 Kz
1.05 ms & VBW 300 kHz

0. i
|
-10 b |
BT il
|
|
-30 e T
b4 !
40
50 cor TN
‘ ) .‘l:,l\‘l"‘ Jf
. L, PP NTOE N VLol S
A PUVOR YRS S PV TR YR T W YT ar AV B i R R
0 i
231 Ghz 1001 pis 9.5 Mz, 2,405 Gz
2 Marker Table
Type | Ref | Trc X-Value Y-Value | Function, L Function Result |
b L X z . n
M2 1 2.4 GHz -40.18 dBm
M3 1 2.39 GHz -51.21 dBm
M& 1 2.31 GHz -63.19 dBm
M5 1 2.39968 GHz -35.55 dBm

Date: 6MAY 2021 204302

CHO00

Hopping mode

RefLevel 20.00d5m  Offset 1,00 &
At i 058V

RBW 100 kHz
VBW 300 kHz

105 ms

i
’ T
oy
-10 die
|
sttt 10310 i
20 e .
|
40 o
|
50
x
40 b ol
e biaissa st IR i st Ao Jipnst s it At e J
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 |
HL L K 3 0.69 dBm
1 2.4 GHz -52,68 dBm
1 2.39 GHz -62.55 dBm
1 2.31 GHz -63.44 dBm
1 2.39987 GHz -53.44 dBm

Date:7MAY 2021 105851

CH78

No hopping mode

Spectrum
00d6m  Offset 100 &

RBW 100 kHz
VBW 300 kHz __Mode futo Sweel

102 ms

[ —)
-10 der 1
| |
f \
| l
|
.
40 ek
J \
e :
)
e e s g A
70 dBar
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 |
M; 1 2,480011 GHz 0.60 dBm
Mz 1 2.4835 GHz -56.14 dBm
M3 1 2.5 GHz -62.06 dBm
M4 1 2.488032 GHz -54.19 dBm

Date: 6MAY 2021 202448
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Radio Specification: Bluetooth EDR

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

CH78 -

|
I\
-40 cBawr ‘I
. "-'.
Hopping mode nen ]
lenp
e M it st A e
AP, I it L 0 g A
70 dBar
2.478 GHz 3 1001 pts 2.2 MHz/ 2.5GHz
2 Marker Table
Type | Ref | Trc | N-Value | Y-Value | Function 1 Function Result |
Mi 1 2.478011 GHz 0.74 dBm
Mz 1 2.4835 GHz 57.01 dBm
M3 1 2.5 GHz -63.06 dBm
M4 1 2.4846 GHz -56.90 dBm
—
Rusnnnne) v8
batesTaAY 2021 108927
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Test Item: Band edge Modulation type: 8DPSK

Ref Level 20.00

dim  Offset 1.00d8 = RBW 100 kHz
305 SW

1.05 ms & VBW 300 kHz

' i
-10 dBawr
[
20 dear ‘
- |
-30 dBe T
I
CHO00 N
Y
N
No hopping mode e T
pping s
40 i —
RONHTR P T IOYVIN WYL SRR P RS FE DRI KRR S R
1ot
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 1. m
M2 1 2.4 GHz -46.89 dBm
M3 1 2.39 GHz -60.97 dBm
M 1 2.31 GHz -64.14 dBm
M5 1 2,399965 GHz -46.91 dBm
L JL | [ BREREE N

Date: 6MAY 2021 208542

RBW 100 kHz
VBW 300 kHz

RefLevel 20.00d5m  Offset 1,00 &
At i 058V

105 ms Mode At Swes

10t

BE

-30 de

CHOO o /
Hopping mode o ;

. - M
oAb o ottt i A A M g mg g7 A At WA A sttt it Y
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 |
M1 1 X Z 1.2
1 2.4 GHz -53.34 dBm
1 2.39 GHz -62.05 dBm
1 2.31 GHz -64.41 dBm
1 2.399775 GHz -52.83 dBm
Rusnnnne) v8
Dates7MAY 2021 110822
Spectrum
00dsm  Offset 1008 » RBW 100 kHz
g 1,02 s & VBW 300 kHz _Mode futo Swee

0.10 dBm
24801650 GHz|

o dam-

CH78 =
No hopping mode .

50 dim

B R ST Y L

30 e

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 2,480165 GHz 0.10 dBm

Mz 1 2.4835 GHz -53.25 dBm

M3 1 2.5 GHz -63.26 dBm

M4 1 2.483522 GHz -53.67 dBm

Date: 6MAY 2021 204256
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Radio Specification: Bluetooth EDR

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

CH78 A

Hoppig mode nan

o

- i N
e L T T AR VLYY S [FT S
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 2478165 GHz 0.71 dBm
M2 1 2.4835 GHz 57.81 dBm
M3 1 2.5 GHz -63.84 dBm
M4 1 2.485326 GHz -54.99 dBm
—
Rusnnnne) v8

Dae:7MAY 2021 1108:47
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Radio Specification: Bluetooth EDR

Test Item: Spurious Emission

Modulation type:

Multiview | Spectrum

Ref Level 50.00 dim  Offset
Art 3 SW

T 104 ms® VBW 300 kHz _Mode Auto Swes

10048 = RBW 100 Kz

CHOO0 e

Reference level
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Date: 6MAY 2021 18:4927
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SW
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CHOO

1GHz~26GHz s
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26.0 GHz

Date: 6MAY 2021 185040
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Radio Specification:

Bluetooth EDR

RefLevel 30.00d5m  Offset 1,00 &8 = RBW 100 KAz
3 n

3008 SWT 104 ms ® VBW 300 kHz Mode Sutp Sweey
M1[1] 1.15(\15\-‘
2.4411800 GHz|
o
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Date: 6MAY 2021 190648
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RefLevel 20.00d5m  Offset 1.00 8 = RBW 100 kHz
ALL 305 SWI 250 ms & VBW 300 kHz

Mode futo Sweel

CH39

1GHz~26GHz e

50 dar

1.0 GHz

30001 pls 2.5 GHz/

26.0 GHz

Date: 6MAY 2021 190742
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RefLevel 30.00d5m  Offset 1,00 &8 = RBW 100 KAz
3 n

305 SWI 104 ms & VBW 300 kHz _Mode futo Sweey
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Project No.:  SHT2104085601EW

Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type:

m/4DQPSK

Offset 1
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Radio Specification:

Bluetooth EDR
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Bluetooth EDR

Test Item: Spurious Emission

Modulation type:
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