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RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: ETOE TV
Test Model: D1221
Sample ID: 202302-0086_01-02

Environmental Conditions

Temperature: 25C

Relative Humidity: | 55%

Test Voltage: DC 5V

Test Engineer: Huang jian ping

Note: For a more detailed features description, please refer to the report TBR-C-202302-0086-51
The report only show the worst case data.

FCC ID:2A4DV-D1221 TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd. Report No.: TBR-C-202302-0086-51

Page: 2 of 31
Contents
ISDTSBandwidth......ccooooeo BT A M BN Bl o B ST T8 T 3
14FTest Resulte®™ . ... 08 Sl i W e AR AR W s 3
1.2.TesHGraphsi. M. LR B 0 BB 8 T ST R 4
2. Occupied Channel BandWidth...........uuiiieiii et e e e e e e st re e e e e e e e s sabtreeeeeeseesnsrsaaeeeeesennnnes 6
281 TestiResult...... . % W BN AT WR TR 6
282 .Test Graphs.... 08 S ST W e N W 7
3. Maximum cONAUCEEA OULPUL POWET .....cueiiee it e eeitee ettt e et e et ee e e st e e e saeteeeesnteesessreeeennseeeeesnseesannns 9
8. Test Result™........... s W %M . _ LW A LA 9
3. 28lestGraphs 9% ~ % W LGB R Y W 0 Y BT 10
4. Maximum POWeEr SPECTIAl AENSITY .ovieeiieieiiee et se e e e st e e e et ee e e s nre e e e snnaeeeennnees 12
4 14Test Result. W™ W Y W B OR R B ETee 12
412 TesttGraphs ..o RIS SBalFT TR B W 13
5. Band 0d8E MEASUIEIMENTS ...cecceiieiiiiieeeeiiieeeesee e es st e e e st e e e esaaeeeesateeeesaseeeeassseeeesnseeeesseeeeasnsaeeeesnsanessnssnnens 15
5.1.Test Resulft. 3. 8.0 B . com ... B S BT T BT 15
S528Test Graphsiee ... 8 b B e TR AR B e ALY 16
(S @foT oo [¥T 1 =T IY o U g To T8 E3 = g 1 £51] o o SR 18
ONl¥lest Results®™ & . W07 . N B W TSN 18
6.2. TesHGraphs . .M. ... ..o BANA N R ST R Rl 19
7. Duty,Cycle® 'Wa ST L W e BT R Y R BB 25
/ {kTest Result........ @SS B A0 WA BT T A 25
72 Test Graphis,........ 58 TSl . TG S T L R . 26
8. EMISSIONS iN RESEIICIEA BaNS. ...ccoueieiiiiiieeite ettt ettt ettt sat e e b e e st e e e be e e sbee e sabeesbeeeneeenaneas 28
8. Wlest. Result™........... 88 W ST e B e NS W 28
8.2.TestGraphs =8 N M W LGSR R e W8 T 29

FCC ID:2A4DV-D1221 TB-RF-074-1.0



Shenzhen Toby Technology Co, Ltd. Report No.: TBR-C-202302-0086-51

Page: 3 of 31
1. DTS Bandwidth
1.1.Test Result
Test Mode Antenna Channel DTS BW [MHZz] FL[MHZ] FH[MHZ] Limit{MHZz] Verdict
2402 0.65 2401.68 2402.32 0.5 PASS
BLE_1M Ant1 2440 0.65 2439.68 2440.32 0.5 PASS
2480 0.65 2479.67 2480.32 0.5 PASS
2402 1.12 2401.45 2402.57 0.5 PASS
BLE_2M Ant1 2440 1.09 2439.47 2440.56 0.5 PASS
2480 0.99 2479.45 2480.44 0.5 PASS

FCC ID:2A4DV-D1221 TB-RF-074-1.0
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1.2.Test Graphs
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2. Occupied Channel Bandwidth
2.1.Test Result
Test Mode Antenna Channel OCB [MHZz] FL[MHZ] FH[MHZ] Limit{MHZz] Verdict
2402 1.019 2401.5005 2402.5195
BLE_1M Ant1 2440 1.027 2439.5005 2440.5275
2480 1.027 2479.4965 2480.5235
2402 2.042 2401.0010 2403.0430
BLE_2M Ant1 2440 2.058 2438.9930 2441.0509
2480 2.046 2478.9970 2481.0430

FCC ID:2A4DV-D1221 TB-RF-074-1.0
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2.2.Test Graphs
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3. Maximum conducted output power
3.1.Test Result

Test Mode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 5.11 <30 PASS
BLE_1M Ant1 2440 5.86 <30 PASS
2480 5.89 <30 PASS
2402 5.08 <30 PASS
BLE_2M Ant1 2440 6.15 <30 PASS
2480 5.8 <30 PASS

FCC ID:2A4DV-D1221 TB-RF-074-1.0
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3.2.Test Graphs

BLE_1M_Ant1_2402

Spectrum

(=)

Ref Level 30.00 dBm
j» Att 40 dB
Count 100/100

Offset 12.70 dB & RBW 2 MHz

SWT 936 ns @ VBW 5 MHz Mode Auto FFT

@ 1Pk View

M1[1]
20 d8m

2.402021000 GHz|

5.11 dBm

10 dBm:

[y

ol

-20 dBm

.30 dB

-40 dBm

-50 dem

8001 pts

Span 6.0 MHz
“ [

BLE_1M_Ant1_2440

Spectrum

=)

Ref Level 30.00 dem
jo Att 40 dB
Count 100/100

Offset 12.54 dB & RBW 2 MHz

SWT 936 ns @ VBW 5 MHz Mode Auto FFT

@ 1Pk View

M1[1]

20 dem:

2.439991750 GHz|

5.86 dBm

10 dém

™

y

-20d

30 dB

-40 dBm

-50 de:

-60 dBm

CF 2.44 GHz 8001 pts

Span 6.0 MHz
1
m [

BLE_1M_Ant1_2480

Spectrum

(=)

Ref Level 30.00 dém
jo Att 40 dB
Count 100/100

Offset 12.54 dB & RBW 2 MHz

SWT 936 ns @ VBW 5 MHz Mode Auto FFT

@ 1Pk View

m1[1]

2.48010
20 d8

5.89 dBm
4990 GHz

10 de

0de

o]

20 dB:

-30 dBm

-40 dBm

-50 dei

-60 dB:

CF 2.48 GHz 8001 pts

Span 6.0 MHz
rh——.
[

FCC ID:2A4DV-D1221

TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd. Hitp:/lwww.tobylab.cn Report No.: TBR-C-202302-0086-51
Add: 1/F.Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong, Page: 11 of 31
China. '

BLE_2M_Ant1_2402

Ref Level 30.00 dBm  Offset 12.70 dB & RBW 2 MHz
lo Att 40de SWT  936ns @ VBW 5 MHz
Count 100/100

[@1rk View

Mode Auto FFT

m1[1] 5.08 dBm
2.402005250 GHz|
20 d8

10dB

od

-1g ]

-20d

-30 dBm

-40 de

-50 dBm

-60 dBi

CF 2.402 GHz 8001 pts
N

Span 6.0 MHz
1
L J J T e

BLE_2M_Ant1_2440
Spectrum @

Ref Level 30.00 dBm Offset 12.54 dB & RBW 2 MHz

o Att 40dB  SWT 936 ns @ VBW 5 MHz Mode Auto FFT
Count 100/100

@ 1Pk View

m1[1] 6.15 dBm)|
2.440494190 GHz
20 der

10 dB

CF 2.44 GHz 8001 pts

Span 6.0 MHz
— ﬁ.
L J J [

BLE_2M_Ant1_2480

Spectrum cg:l
Ref Level 30.00 dBm Offset 12.54 dB & RBW 2 MHz

jo Att 40 dB SWT 936 ns & VBW 5 MHz Mode Auto FFT
Count 100/100

@ 1Pk View

m1[1] 5.80 dBm)|
2.480003000 GHz
20 d8m

10 dBm:

-20 dBm

-30 dBém

~40 dBm

-50 dem

-60 dBrr

CF 2.48 GHz 8001 pts

Span 6.0 MHz
— ﬁ.
L J J [

FCC ID:2A4DV-D1221 TB-RF-074-1.0



Shenzhen Toby Technology Co, Ltd. Report No.: TBR-C-202302-0086-51

Page: 12 of 31
4. Maximum power spectral density
4.1.Test Result
Test Mode Antenna Channel Result{[dBm/3kHz] Limit[dBm/3kHz] Verdict
2402 -10.26 <8.00 PASS
BLE_1M Ant1 2440 -9.48 <8.00 PASS
2480 -10.24 <8.00 PASS
2402 -12.43 <8.00 PASS
BLE_2M Ant1 2440 -11.49 <8.00 PASS
2480 -10.8 <8.00 PASS

FCC ID:2A4DV-D1221 TB-RF-074-1.0
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4.2.Test Graphs
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5. Band edge measurements
5.1.Test Result
Test Mode Antenna ChName Channel Ref.Level[dBm] Result[dBm] Limit[dBm] Verdict
Low 2402 5.17 -47.48 <-14.83 PASS
BLE_1M Ant1
High 2480 5.79 -45.59 <-14.21 PASS
Low 2402 4.95 -28.53 <-15.05 PASS
BLE_2M Ant1
High 2480 5.73 -45.62 <-14.27 PASS
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5.2.Test Graphs
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6. Conducted Spurious Emission
6.1.Test Result
Freq. Range Ref. Level
Test Mode Antenna Channel Result[dBm] Limit[dBm] Verdict
[MHZz] [dBm]
Reference 5.03 5.03 PASS
2402 30~1000 5.03 -50.88 <-14.97 PASS
1000~26500 5.03 -47.72 <-14.97 PASS
Reference 6.28 6.28 PASS
BLE_1M Ant1 2440 30~1000 6.28 -52.16 <-13.72 PASS
1000~26500 6.28 -48.75 <-13.72 PASS
Reference 5.77 5.77 PASS
2480 30~1000 5.77 -51.49 <-14.23 PASS
1000~26500 5.77 -48.76 <-14.23 PASS
Reference 5.15 5.15 PASS
2402 30~1000 5.15 -53.85 <-14.85 PASS
1000~26500 5.15 -47.55 <-14.85 PASS
Reference 6.01 6.01 PASS
BLE_2M Ant1 2440 30~1000 6.01 -52.95 <-13.99 PASS
1000~26500 6.01 -47.59 <-13.99 PASS
Reference 5.72 5.72 PASS
2480 30~1000 5.72 -53.72 <-14.28 PASS
1000~26500 5.72 -48.22 <-14.28 PASS
FCC ID:2A4DV-D1221 TB-RF-074-1.0
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6.2.Test Graphs
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7. Duty Cycle
7.1.Test Result
Transmission Transmission Duty Cycle | 1/T
Test Mode Antenna Channel Limit Verdict
Duration [ms] Period [ms] [%] [KHZz]
2402 0.39 0.62 62.90 2.56
BLE_1M Ant1 2440 0.39 0.62 62.90 2.56
2480 0.39 0.62 62.90 2.56
2402 0.21 0.62 33.87 4.76
BLE_2M Ant1 2440 0.21 0.62 33.87 4.76
2480 0.21 0.62 33.87 4.76
Note:1/T=1/ Transmission Duration
FCC ID:2A4DV-D1221 TB-RF-074-1.0
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7.2.Test Graphs
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8. Emissions in Restricted Bands
8.1.Test Result
Freq. Result Limit
Test Mode Antenna ChName Channel Detector Verdict
[MHZ] [dBm] [dBm]
AV 2310.000 -48.12 <-41.20 PASS
AV 2340.022 -45.42 <-41.20 PASS
AV 2390.000 -47.88 <-41.20 PASS
Low 2402
Peak 2310.000 -37.08 <-21.20 PASS
Peak 2343.370 -34.72 <-21.20 PASS
Peak 2390.000 -37.87 <-21.20 PASS
BLE_1M Ant1
AV 2483.500 -47.48 <-41.20 PASS
AV 2498.986 -46.38 <-41.20 PASS
AV 2500.000 -47.17 <-41.20 PASS
High 2480
Peak 2483.500 -38.9 <-21.20 PASS
Peak 2487.391 -35.74 <-21.20 PASS
Peak 2500.000 -36.47 <-21.20 PASS
AV 2310.000 -47.63 <-41.20 PASS
AV 2340.022 -44.92 <-41.20 PASS
AV 2390.000 -47.67 <-41.20 PASS
Low 2402
Peak 2310.000 -38.61 <-21.20 PASS
Peak 2350.978 -34.23 <-21.20 PASS
Peak 2390.000 -38.09 <-21.20 PASS
BLE_2M Ant1
AV 2483.500 -46.84 <-41.20 PASS
AV 2486.580 -45.91 <-41.20 PASS
AV 2500.000 -46.81 <-41.20 PASS
High 2480
Peak 2483.500 -36.89 <-21.20 PASS
Peak 2483.913 -35.54 <-21.20 PASS
Peak 2500.000 -37.23 <-21.20 PASS
Note:

1. The Antenna Gain is compensated in the graph.

2. The limit in dBm for average detector is conversion from 54dBuV/m, according to 15.209(a). The limit in dBm for peak

detector is 20dB above the limit of average detector in dBm.
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8.2.Test Graphs
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Spectrum né:l
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