CTI

Report No. EED32N80136901 Page 1 of 35

Appendix: Bluetooth LE



CTI

Report No. EED32N80136901 Page 2 of 35
Contents

Appendix A: DTS BandWidth....oooueiiieeiiee et e e e sbaae e s 3
TESE RESUIL. ...ttt ettt st sttt be ettt et e steste bt sbeeneene 3
TESE GraAPRNS. ...ttt sttt ekttt sttt enen 4

Appendix B: Occupied Channel BandWidth.........ccoivieoiiiiiiiiiiieeceiee e 7
TESE RESUIL. ...ttt st bbbt be et a et steste st saesbeeneene 7
TEST GrAPNIS. ...ttt ettt a e st et b e et st be e s b et bttt neas 8

Appendix C: Maximum conducted oUtPUL POWEN .......cocuiiiiiiiriiiiiiiieceec e 11
Test ReSUM......ooooe e o M e LT B Y IR 11
TEST GrAPNIS. ...ttt ettt h et n e bt b e h s be st n et et en e nene 12

Appendix D: Maximum power spectral denSity.....cccocvieiiiriiiiieeiiiiee e 15
Test Result
TEST GrAPNIS. ...ttt ettt h et s et be b s bt b et et b e enenene 16

Appendix E: Band dge MeEaSUrEMENTS. ....ccuiuiiiiiiiiiiieeeciiiee et eeeeireeeeesireeeeesatrreesessreeesennes 19
TESE RESUIL. ...ttt sttt sttt et ebe bt st eb e be e 19
TEST GrAPNIS. ...ttt ettt ettt n et b e st s bt s et et eb e nene 20

Appendix F: Conducted SpUurious EMISSION......cccuuiieiiiiiiiieeiiiiee e erireeeeeeiiree s eeireeeeeivaee s eeanees 22
Test Result......oooooeen B B e L B L S L
Test Graphs

APPENAIX G2 DULY CYCIB.ueeiiiieiiiiee ettt ettt te e e ettt e e e e etrte e s e taeeeesstbaeeseenbaeeesnsssaaeeas 32
TESE RESUIL. ...ttt sttt ettt sbe bbb e be e 32
TEST GrAPINIS. ...ttt ettt ettt st sh et be et s b et b et et b e nenene 33



CTI

Report No. EED32N80136901 Page 3 of 35

Appendix A: DTS Bandwidth

Test Result

Test DTS BW

Antenna | Channel FL[MHZ] FH[MHZ] LimitfMHz] | Verdict
Mode [MHZz]

2402 0.692 2401.644 2402.336 0.5 PASS
BLE_1M Ant1 2440 0.688 2439.660 2440.348 0.5 PASS
2480 0.680 2479.652 2480.332 0.5 PASS
2402 1.172 2401.412 2402.584 0.5 PASS
BLE_2M Ant1 2440 1.132 2439.440 2440.572 0.5 PASS
2480 1.176 2479.412 2480.588 0.5 PASS
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Test Graphs
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Waytlght Spectrum Anshass - Swept S
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Appendix B: Occupied Channel Bandwidth

Test Result

Test Mode | Antenna | Channel | OCB [MHZ] FL[MHZ] FH[MHz] | LimitfMHz] | Verdict
2402 1.0290 2401.493 2402.522 PASS

BLE_1M Ant1 2440 1.0467 2439.488 2440.535 PASS
2480 1.0322 2479.491 2480.524 PASS

2402 2.0623 2400.988 2403.050 PASS

BLE_2M Ant1 2440 2.0670 2438.990 2441.057 PASS
2480 2.0717 2478.987 2481.059 PASS
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Appendix C: Maximum conducted output power

Test Result

Test Mode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 2.86 <=30 PASS
BLE_1M Ant1 2440 247 <=30 PASS
2480 2.87 <=30 PASS
2402 2.89 <=30 PASS
BLE_2M Ant1 2440 2.53 <=30 PASS
2480 2.87 <=30 PASS
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Test Graphs

[ 4 | z : #Avg Type: RMS
Center Freq 2.402000000 G L Augaiaﬁ::m'mo

B Gain:Lon Shtten: 40 dB
Mkr1

Ref Offset 134 dB
Ref 30,00 dBm

Center Freq|
2.402000000 GHz

StartFreq

" Span 6.000 MHz
#VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

|Center 2.402000 GHz

BLE_1M_Ant1_2402

HAvg Type: RMS
Trig: Free Run AvgiHeld: 1001100
#Atten: 40 4B

" Tune,
Ref Offset 13,43 dB Mkr1 GHz Auto
Ref 30,00 dBm

Center Freq|
2.440000000 GHz
I

StartFreq
2437000000 GHz

E—
Stop Freq

enter 2.440000 GHz | " Span 6.000 MHz
es BW 2.0 MHz #VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

STATUS

BLE_1M_Ant1_2440




Report No. EED32N80136901

Page 13 of 35

Cent 4 ) z : #Avg Type: RMS
Center Freq 2.480000000 G . M; B TipeRMa
B GalnLow #Aten: 40 dB

Ref Offset 13.45 dB
Ref 30,00 dBm

[Center 2.480000 GHz " Span 6.000 MHz
es BW 2.0 MHz #VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

Center Freq|
2480000000 GHz

BLE_1M_Ant1_2480

[ 4 | z : #Avg Type: RMS
Center Freq 2.402000000 G - Augaiaﬁ::m-mo
B Gain:L #Aten: 40 dB

Ref Offset 134 8 Mkr1 2
Ref 30,00 dBm

Span 6.000 MHz
#VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

Center Freq|
2.402000000 GHz

StartFreq

BLE_2M_Ant1_2402




Report No. EED32N80136901

Page 14 of 35

Center Freq 2.440000000 GHz : #vg Type: RMS
PHO: st —— 17ig: Free Run
W Gal #Atten: 40 dB

Ref Offset 1343 dB
Ref 30,00 dBm

Center Freq|
2.440000000 GHz

[Center 2.420000 GHz " Span 6.000 MHz
es BW 2.0 MHz #VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

BLE_2M_Ant1_2440

[ 4 0 z : #Avg Type: RMS
Center Freq 2.480000000 G - Augaiaﬁ::m-mo
B Gal #Aten: 40 dB

Ref Offset 13,45 dB Mkr1
Ref 30,00 dBm

Center Freq|
2480000000 GHz|
I

StartFreq
2477000000 GHz
[Ee=——ruo=——

Stop Freq
2453000000 GHz|

I—
CF step

Span 6.000 MHz
#VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

BLE_2M_Ant1_2480




CTI

Report No. EED32N80136901

Page 15 of 35

Appendix D: Maximum power spectral density

Test Result

Test Mode Antenna Channel Result[dBm/3-100kHz] | Limit{[dBm/3kHz] | Verdict
2402 -7.96 <=8 PASS

BLE_1M Ant1 2440 -8.54 <=8 PASS
2480 -7.44 <=8 PASS

2402 -9.24 <=8 PASS

BLE_2M Ant1 2440 -8.39 <=8 PASS
2480 -8.75 <=8 PASS

788-333 ti-cert.com E-mai ct m  Complaint call: 0755-33681700 Complaint E-mail: con



Report No. EED32N80136901

Test Graphs

Page 16 of 35

HAvg Type: RMS
Trig: Free Run AvgiHeld: 1001100
#Atten: 30 4B

Mkr1 :

|Center 2.4020000 GHz

#Res BW 10 kHz #VBW 30 kHz Sweep 14.00 ms (30000 pts|

BLE_1M_Ant1_2402

. Auto Tune

Center Freq|
2.402000000 GHz

StartFreq
2401308000 GHz

E—
Stop Freq

HAvg Type: RMS
Trig: Free Run AvgiHeld: 1001100
#Atten: 30 4B

Ref Offs:
Ref 33.43 dBm

|Center 2.4400000 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 14.00 ms (30000 pts)

Auto Tune,

Center Freq|
2.440000000 GHz

StartFreq
2439312000 GHz

E—
Stop Freq

BLE_1M_Ant1_2440




Report No. EED32N80136901

Page 17 of 35

Ref 1345 dB
Ref 33.45 dBm

HAvg Type: RMS
Trig: Free Run AvgiHeld: 1001100

#Atten: 30 dB

Center Freq|
2480000000 GHz

I
StartFreq
2479320000 GHz
[Ee=——ruo=——
Stop Freq
2450680000 GHz,
R

CFstep
136000 kHz|

n 1.360 MHz

Spa
Sweep 14.00 ms (30000 pts)

Center Freq 2.402000000 GHz
PMO: Wide ~a— 17ig: Free Run
W Gain-Low #Atien: 30 4B

Ref Offset 134 dB
Ref 33.40 dBm

[center 2.402000 GHz
#Res BW 10 kHz

#Avg Type: RMS
AwgHold: 100100

Center Freq|
2.402000000 GHz

I
StartFreq
2400828000 GHz
[Ee=——ruo=——
Stop Freq
2403172000 GHz)

I—
CF step

" Span 2.344 MHz

#VBW 30 kHz Sweep 24.00 ms (30000 pts)

BLE_2M_Ant1_2402




Report No. EED32N80136901

Page 18 of 35

Cent ) z : #Avg Type: RMS
Certar Fraq 2440000000 1_w= WO Trig: Free Run g Hald: 1041100
B GalnLow #Atten: 30 dB

Ref Offset 1343 dB
Ref 33.43 dBm

Span 2.
#VBW 30 kHz Sweep 22,00 ms (30000 pts]

64 MHz

Center Freq|
2.440000000 GHz

I
StartFreq
2438868000 GHz
[Ee=——ruo=——
Stop Freq
2441132000 GHz)
R

CF step

226,400 kHz|

BLE_2M_Ant1_2440

. 7.4 - - HAvg Type: RMS
Center Freq 2.480000000 1 W M‘:‘ Bt
B GalnLow #Atten: 30 dB

Ref Offset 1345 dB
Ref 33.45 dBm

[Center 2.480000 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 24,00 ms (30000 pts|

" Span 2.352 MHz

Auto Tune,

Center Freq|
2480000000 GHz

I
StartFreq
2A4TEEZ4000 GHZ
[Ee=——ruo=——
Stop Freq
2431176000 GHz,
R

CFstep

BLE_2M_Ant1_2480




CTI

Report No. EED32N80136901

Appendix E: Band edge measurements

Test Result

Page 19 of 35

Test Ch Ref . .
Antenna Channel Result[dBm] | Limit[dBm] | Verdict
Mode Name Level[dBm]
Low 2402 1.59 -46.03 <=-18.41 PASS
BLE_1M Ant1
High 2480 1.58 -45.66 <=-18.42 PASS
Low 2402 1.34 -30.17 <=-18.66 PASS
BLE_2M Ant1
High 2480 1.23 -45.66 <=-18.77 PASS
88-333 vw.cti-cert.com E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: con
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Appendix F: Conducted Spurious Emission
Test Result
Test Freq Range Ref Result Limit .
e Antenna | Channel (MHzZ] Level [dBm] [dBm] Verdict
[dBm]
Reference 1.01 1.01 - PASS
2402 30~1000 30~1000 -58.154 | <=-18.993 | PASS
1000~26500 | 1000~26500 -49.797 | <=-18.993 | PASS
Reference 0.89 0.89 - PASS
BLE_1M Ant1 2440 30~1000 30~1000 -58.44 <=-19.111 | PASS
1000~26500 | 1000~26500 -48.768 <=-19.111 | PASS
Reference 1.31 1.31 - PASS
2480 30~1000 30~1000 -58.285 | <=-18.689 | PASS
1000~26500 | 1000~26500 -50.035 | <=-18.689 | PASS
Reference 1.26 1.26 - PASS
2402 30~1000 30~1000 -57.731 <=-18.742 | PASS
1000~26500 | 1000~26500 -50.014 | <=-18.742 | PASS
Reference 0.77 0.77 - PASS
BLE_2M Ant1 2440 30~1000 30~1000 -58.264 | <=-19.227 | PASS
1000~26500 | 1000~26500 -49.8 <=-19.227 | PASS
Reference 117 1.17 - PASS
2480 30~1000 30~1000 -57.908 | <=-18.827 | PASS
1000~26500 | 1000~26500 -49.372 | <=-18.827 | PASS
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#VBW 300 kHz Sweep 2.438 s (30001 pts]

. 7.4 - - ) HAvg Type: RMS
Center Freq 2.402000000 1 Trg: Free um M‘:‘ Bt
B Gal #Atten: 30 dB

R et 134 dB

Ref 30,00 dBm
Center Freq|
2.402000000 GHz|
I
StartFreq
2400500000 GHz
[Ee=——ruo=——
Stop Freq
2403500000 GHz,

I—
CF step

Span 3.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

BLE_2M_Ant1_2402_0~Reference
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Cent X 0 ) HAvg Type: RMS
Center Freq 515.000000 v-o e M‘:‘ B
B Gal #Aten: 20 dB

Ref Offset 134 dB Mkr1
Ref 20,00 dBm if

Center Freq|
515.000000 MHz

I
StartFreq
30,000000 MHz
E—
Stop Freq
1.000000000 GHz,
R

CF step
B7.000000 MHz|

“Stop 1,0000 GHz
#VBW 300 kHz Sweep 94,00 ms (30001 pts]

[ 3.7 0 5 #hug Type: AMS
Ceriter Frag 13750000000 z MU 1ic: Free Run ovg Hold: 1010
B Gal #Aten: 20 dB

Ref Offset 134 dB
Ref 20,00 dBm

Center Freq|
13.750000000 GHz|

I——

StartFreq
1.000000000 GHz|
E—

Stop Freq
26500000000 GHz,

.50 GHz
#VBW 300 kHz Sweep 2438 s (30001 pts]

BLE_2M_Ant1_2402_1000~26500
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P " g -~ o = HAvg Type: RMS
Center Freq 2.440000000 GHz Trg: Free um Mﬂﬂﬂaﬁ:*' il
2Aten: 30 4B

Ref Offset 13.43 dB
Ref 30,00 dBm

Center Freq|
2.440000000 GHz

I——

StartFreq
2438500000 GHz
[Ee=——ruo=——

Stop Freq
2441500000 GHz,

[center 2.420000 GHz " Span 3.000 MHz
es BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

BLE_2M_Ant1_2440_0~Reference

r X 0 ) HAvg Type: RMS
Center Freq 515.000000 v-o Trg: Free Rum M‘:‘ B
B Gain:L #Aten: 20 dB

Ref Offset 1343 dB
Ref 20,00 dBm

Center Freq|
615000000 MHz
I

StartFreq
30,000000 MHz
[Ee=——ru—|

Stop Freq
1.000000000 GHz,

I—
CF step

“Stop 1,0000 GHz
#VBW 300 kHz Sweep 94,00 ms (30001 pts]

BLE_2M_Ant1_2440_30~1000
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Cent 3.7 0 5 #hug Type: AMS
Center Freq 13.730000000 m B 1 Free Run ovg Hold: 1010
B Gal #Aten: 20 dB

Ref Offset 1343 dB
Ref 20,00 dBm

Center Freq|
13.750000000 GHz|
I

StartFreq
1/000000000 GHz,
[Ee=——ru—|

Stop Freq
26500000000 GHz,

" Stop 26.50 GHz
#VBW 300 kHz Sweep 2.438 s (30001 pts]

. 7.4 - - ) HAvg Type: RMS
Center Freq 2.480000000 1 B, ceerun M‘:‘ Bt
B Gal #Atten: 30 dB

Re! et 1345 dB
Ref 30,00 dBm
Center Freq|
2480000000 GHz|
I
StartFreq
2478500000 GHz
[Ee=——ruo=——
Stop Freq
2451500000 GHz,

I—
CF step

Span 3.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

BLE_2M_Ant1_2480_0~Reference
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Cent X 0 ) HAvg Type: RMS
Center Freq 515.000000 v-o e M‘:‘ B
B Gal #Aten: 20 dB

Ref Offset 1345 dB Mkr1
Ref 20,00 dBm if

Center Freq|
515.000000 MHz

I
StartFreq
30,000000 MHz
|
Stop Freq
1.000000000 GHz,
R

CF step
B7.000000 MHz|

“Stop 1,0000 GHz
#VBW 300 kHz Sweep 94,00 ms (30001 pts]

[ 3.7 0 5 #hug Type: AMS
Ceriter Frag 13750000000 z MU 1ic: Free Run ovg Hold: 1010
B Gal #Aten: 20 dB

Ref Offset 1345 dB
Ref 20,00 dBm

Center Freq|
13.750000000 GHz|

I——

StartFreq
1.000000000 GHz|
|

Stop Freq
26500000000 GHz,

.50 GHz
#VBW 300 kHz Sweep 2438 s (30001 pts]

BLE_2M_Ant1_2480_1000~26500
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Test Result
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Test Mode | Antenna | Channel Transmission Transmission | Duty Cycle Limit Verdict
Duration [ms] Period [ms] [%]
2402 2.14 2.50 85.45 - PASS
BLE_1M Ant1 2440 214 2.50 85.46 = PASS
2480 214 2.50 85.45 = PASS
2402 1.08 1.88 57.46 = PASS
BLE_2M Ant1 2440 1.08 1.87 57.43 = PASS
2480 1.08 1.87 57.50 R PASS
Hotline: 400-678 ti-cert.com E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: complaint@cti
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Test Graphs
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Trig Delay-2000ms  #Avg Type: AMS
Trig: Video
2Aten: 20 4B

Ref Offset 134 dB
Ref 10,00 dBm
a1

[center 2.402000000 GHz B B B ] ) ) Span 0 Hz
s BW 8 MHz #VBW 8.0 MHz Sweep 10,13 ms (3000 pts)

BLE_1M_Ant1_2402

Center Freq|
2.402000000 GHz

Trig Delay-2000ms  #Avg Type: AMS
Trig: Video
2Aten: 20 4B

Ref Offset 1343 dB
Ref 10,00 dBm

Span 0 Hz
#VBW 8.0 MHz Sweep 10.13 ms (3000 pts)

BLE_1M_Ant1_2440
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Center Freq 2.480000000 GHz Trig Delsy-2000ms _ #Avg Type: RMIS
PN Fst e 111G Video
B Gl Shtten: 20 dB
Ref Offset 1345 dB
Ref 10,00 dBm

Al

[center 2.480000000 GHz

Center Freq|
2480000000 GHz

I—

StartFreq
2480000000 GHz
[Ee=——ruo=——

Stop Freq

2480000000 GHz|

Span 0 Hz

s BW 8 MHz #VBW 8.0 MHz Sweep 10,13 ms (3000 pts)

BLE_1M_Ant1_2480

Trig Delay-2000ms  #Avg Type: AMS
= Trig: Video
2Aten: 20 4B

Ref Offset 134 dB
Ref 10,00 dBm

1 1

Center Freq|
2.402000000 GHz

I—

StartFreq
2402000000 GHz
[Ee=——ruo=——

Stop Freq
2402000000 GHz|

Span 0 Hz
#VBW 8.0 MHz Sweep 10.13 ms (3000 pts)

BLE_2M_Ant1_2402
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Center Freq 2.440000000 GHz Tilg ey 2000755 #Ag Type: AN
PHO: Fast -~ 111g: Video
B GainLow Shtten: 20 dB

Ref Offset 1343 dB
Ref 10,00 dBm

Center Freq|
2.440000000 GHz

I—

StartFreq
2440000000 GHz
[Ee=——ruo=——

Stop Freq
2440000000 GHz,

[center 2.440000000 GHz ] B ] ) Span 0 Hz
s BW 8 MHz #VBW 8.0 MHz Sweep 10,13 ms (3000 pts)

BLE_2M_Ant1_2440

Trig Delay-2000ms  #Avg Type: AMS
= Trig: Video
2Aten: 20 4B

Ref Offset 1345 dB
Ref 10.00 dBm
’ Center Freq
2480000000 GHz
I
StartFreq
2450000000 GHz
[Ee=——ruo=——

Stop Freq
2480000000 GHz|

Span 0 Hz
#VBW 8.0 MHz Sweep 10.13 ms (3000 pts)

BLE_2M_Ant1_2480

*** End of Report ***





