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9.4 POWER SPECTRAL DENSITY
BLE 125K Power Spectral Density (PSD)
Fr((elt\:{nu:zr;cy Channel No. Result (dBm/3kHz) Limit (dBm/3kHz)
2402 0 -0.139 8.000
2440 19 -0.443 8.000
2480 39 -0.817 8.000
BLE 500K Power Spectral Density (PSD)
Frz&\qnul-lezr;cy Channel No. Result (dBm/3kHz) Limit (dBm/3kHz)
2402 0 -0.252 8.000
2440 19 -0.619 8.000
2480 39 -1.033 8.000
BLE 1M Power Spectral Density (PSD)
Fr?:nul-lezr)lcy Channel No. Result (dBm/3kHz) Limit (dBm/3kHz)
2402 0 -9.343 8.000
2440 19 -9.719 8.000
2480 39 -10.245 8.000
BLE 2M Power Spectral Density (PSD)
F“(el‘\"n“:z’;cy Channel No. Result (dBm/3kHz) Limit (dBm/3kHz)
2402 0 -11.715 8.000
2440 19 -12.233 8.000
2480 39 -12.790 8.000
Note :

1. The output power results in plot include the spectrum offset, which is a combination loss of the attenuator and the
cable used for testing
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=] Test Plots (PSD)

BLE 125K (CHO : 2402 MHz) BLE 500K (CHO : 2402 MHz)

[ Keysight Spectrum Analyzer - Swept S
g AL

i
]

[ Keysight Spectrum Analyzer - Swept 58
g AL

[T Freq 2.402000000 GHz #Avg Type: RMS
PH

oite e Trig: Free Run AvglHold: 111

Center Freq 2.402000000 GHz Hhvg Type: RS
(FGain:Low Atten: 22 dB P

N Wit - Trig: Free Run AvglHold: 111
|FGain:Low Atten: 22 dB

Mkr1 2.401 742 3 GHz
dBidr Ref 11.60 dBm -0.139 dBm

Mkr1 2.401 742 7 GHz

iv Ref 11.60 dBm -0.252 dBm)
Center Freq
2.402000000 GHz|
|

StartFreq
2401636172 GHz|

1 Center Freq
_‘ 2.402000000 GHz|
\ B —
M e A ‘ StartFreq

‘I,‘",.‘\rlf'ﬂ’l' i A f . 2401470039 GHz!

Center 2.4020000 GHz Span 1.060 MHz|
#Res BW 3.0 kHz #VEW 9.1 kHz Sweep 112.5 ms (1000 pts)

Msa i Paints changed, all races cleared

Center 2.4020000 GHz Span 927.7 kHz
B #VBW 9.1 kHz Sweep 98.43 ms (1000 pts)

Msa i Paints changed, all races cleared

BLE 125K (CH19 : 2440 MHz) BLE 500K (CH19 : 2440 MHz)

[ Keysight Spectium Anshyzer - Swept 54
g AL

[ Keysight Spectium Anshyzer - Swept 54
g AL

11:09:35 P

Center Freq 2.440000000 GHz #Avg Type: RMS
e Wide —e- Trig: Free Run AvglHold: 11

1F Gain:Low Atten: 22 dB

Center Freq 2.440000000 GHz #Avg Type: RMS
NG Wido —+- Trig: Free Run AvglHold: 11

1F Gain:Low Atten: 20 4B

Ref 11.60 dBm Ref 10.00 dBm

Center Freq|
2.440000000 GHz|

Center Freq|
2.440000000 GHz|

StartFreq|
2.439636311 GHz|

StartFreq|
2.439474867 GHz|

Center 2.4400000 GHz Span 929.4 kHz|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 98.63 ms (1000 pts)|

Center 2.4400000 GHz Span 1.050 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 111.5 ms (1000 pts)|

== 3. Points changed. all races cleared = == 3. Points changed. all races cleared =

BLE 125K (CH39 : 2480 MHz) BLE 500K (CH39 : 2480 MHz)

[ Kepeight Spectrum Anslyzes - Swegt 54 [ Keyeight Spectrum Anslyzer - Swvept 54
AL F i L

Center Freq 2.480000000 GHz #Avg Type: RMS T Frequency
TN Wids —+- Trig: Free Run Avg|Hold: /1

Center Freq 2.480000000 GHz #Avg Type: RMS
. P
IF Gain:Low Atten: 20 dB

LI Trig: Fres Run AvglHold: 111
IFGain-Low Amen: 22 dB
Mkr1 2.479 74
Ref 10.00 dBm -0.81 Ref 11.60 dBm
Center Freq|
2.480000000 GHz|

Center Freq
2.480000000 GHz |

Span 931.1 kHz
#VBW 9,1 kHz Sweep 98,83 ms (1000 pts)

Center 2.4800000 GHz Span 1.050 MHz,
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 111.4 ms (1000 pts)

anged; all traces cleared S

Mss i) Points changed all traces cleared
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=] Test Plots (PSD)

BLE 1M (CHO : 2402 MHz) BLE 2M (CHO : 2402 MHz)

[ Kerigh Specirum Anshyer Saept > T
THL ‘

[ Keysight Spectium Anshyzer - Swept 54
g AL

[ #Avg Type: RMS
Center Freq 2.402000000 P_wm __JS. AvqunT:!“m
IFGainLow Atten: 22 dB

Center Freq 2.402000000 GHz #Avg Type: RMS
PNQ; Wide =+ T1rig: Free Run Avg|Hold: 11
IF Gaiin:Low Atten: 22 dB
Mkr1 2.401 970 7 GH
iv  Ref 11.60 dBm -9.343 dBm v Ref 11.60 dBm
Center Freq|
2.402000000 GHz|

Center Freq|
2.402000000 GHz|

StartFreq|
2.401147946 GHz|

Center 24020000 GHz Span 1.066 MHz,
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 113.2 ms (1000 pts)|

nts changed; all traces cleared

Center 2.4020000 GHz Span 1.704 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 180.8 ms (1000 pts)|

Msa i Paints changed; all traces cleared

BLE 1M (CH19 : 2440 MHz) BLE 2M (CH19 : 2440 MHz)

BT ———— =
TR .

Keysight Spectrum Anabyzer - Swept S

Center Freq 2.440000000 P.w“ S P :C;\“HL{S‘JME
IFGain:Low Atten: 20 6B

e 24000000 #Aug Type: RMS
Center Freq 2.440000000 P_wmb B e Run AvglHold: 11
IFGain-Low Attan: 2248

0 5 GHz

Mkr1 2.439 99
-12.233 dBm|

Ref 11.60 dBm Ref 10.00 dBm

Center Freq| Center Freq

2.440000000 GHz| 2440000000 GHz
1 L —
‘StartFreq StartFreq

2438470180 GHz| 2439141698 GHz|

Center 2.4400000 GHz Span 1.717 MHz|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 182.2 ms (1000 pts)

usa i Paints changed; all traces clearad

Center 2.4400000 GHz Span 1.060 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 112.5 ms (1000 pts)

aints changed; all traces cleared

BLE 1M (CH39 : 2480 MHz) BLE 2M (CH39 : 2480 MHz)

[ Kepeight Spectrum Anslyzes - Swegt 54
g L v

Center Freq 2.480000000 GHz #Avg Type: RMS T - Frequency
L1

e e Trig: FreeRun AvglHold: 111
IFGain:Low __ Atten: 22 dB. 0
Mkr1 2.479 970 9 GHZ Auto Tune
Ref 11.60 dBm -10.245 dBm

Center Freq|
2.480000000 GHz|

[ Kepeight Spectrum Anslyzes - Swegt 54
g L v

B I T o -
Center Freq 2.480000000 GHz #Avg Type: RMS T Frequency
P

. e Trig: FreeRun AvglHold: 111
IF Atten: 22 dB
Mkr1 2.479 976 8 GHZ] Auto Tune
Ref 11.60 dBm -12.790 dBm

Center Freq|
2.480000000 GHz|

i
StartFreq
2479471533 GHz

StopFreq
2.4B052B467 GHz|
CF Step
106,693 kHz|

M

StartFreq

1
| 2479143138 GHz,

L1 -
i '1]]\'\ I "[‘l"l,"h“l“" i
H

U
H U StopFreq
2.480856862 GHz,
CF Step
171.372 kHz|
M

ICenter 2.4800000 GHz Span 1.057 MHz [E&E
i [

Center 2.4800000 GHz Span 1.714 MHz
#VBW 9,1 kHz Sweep 112.2 ms (1000 pts) i KH:

#VBW 9.1 kHz Sweep 181.9 ms (1000 pts)|

52 1 Points changed. all races cleared 52 1 Points changed. all races cleared
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9.5 CONDUCTED BAND EDGE & SPURIOUS EMISSIONS

Out of Band Emissions at the Band Edge

BLE 125K Test Result
Frequency ... Measured Level Limit .
h I No. P P Fail
[MHz] Channel No osition [dB] [dBc] ass/Fai
2402 0 Lower 48.52 20 Pass
2480 39 Upper 52.88 20 Pass
BLE 500K Test Result
Frequency o, Measured Level Limit .
h I No. P P Fail
[MHz] Channel No osition [dB] [dBc] ass/Fai
2402 0 Lower 48.60 20 Pass
2480 39 Upper 46.73 20 Pass
BLE 1M Test Result
F M Level Limi
r?:;::;cy Channel No. Position eas"[l;eB‘; eve [;r;::t] Pass/Fail
2402 0 Lower 47.66 20 Pass
2480 39 Upper 47.74 20 Pass
BLE 2M Test Result
Frequency . Measured Level Limit .
h I No. P P Fail
[MHz] Channel No osition [dB] [dBc] ass/Fai
2402 0 Lower 32.65 20 Pass
2480 39 Upper 48.01 20 Pass
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Conducted Spurious Emissions

BLE 125K Test Result
Frequency ... Measured Level Limit .
h | No. P P Fail
[MHz] Channel No osition [dBc] [dBc] ass/Fai
2402 0 Lower 45.22 20 Pass
2440 19 Middle 48.86 20 Pass
2480 39 Upper 49.71 20 Pass
BLE 500K Test Result
Frequency . Measured Level Limit .
[MHz] Channel No. Position [dBc] [dBc] Pass/Fail
2402 0 Lower 51.70 20 Pass
2440 19 Middle 52.89 20 Pass
2480 39 Upper 50.25 20 Pass
BLE 1M Test Result
F M Level Limi
r?:;::;cy Channel No. Position eas;:jr;g] eve [;r;::t] Pass/Fail
2402 0 Lower 51.69 20 Pass
2440 19 Middle 50.08 20 Pass
2480 39 Upper 51.89 20 Pass
BLE 2M Test Result
F M Level Limi
rt{e:ﬂu:zr;cy Channel No. Position eas;.ldr;:] eve [(I;:::t] Pass/Fail
2402 0 Lower 51.25 20 Pass
2440 19 Middle 52.29 20 Pass
2480 39 Upper 51.18 20 Pass
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[® Test Plots (Conducted Band Edge)

BLE 125K (CHO : 2402 MHz)

BLE 500K (CHO : 2402 MHz)

[ Keysight Spectium Anshyzer - Swept 54
i AL

Center Freq 2.400000000 GHz
PNO: Wido ~+
IF Gain:Low

Trig: Free Run
Atten: 36 dB

Ref 25.00 dBm

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

#Avg Type: RMS
AvglHeld: 11

Span 8.000 MHz &L}

Sweep 1.000 ms (1001 pts)

Center Freq 2.400000000 GHz

Ref 25.00 dBm

Center 2.400000 GHz
#Res BW 100 kHz

[ Keysight Spectium Anshyzer - Swept 54
i AL

#Avg Type: RMS
Trig: Free Run AvglHeld: 11

Atten: 36 I8

PNO; Wido -
1F Gain:Low

AMkr1 1.8

Span 8.000 MHz &L}

#VBW 300 kHz Sweep 1.000 ms (1001 pts)|

Frequency

48 ﬁq‘i d E-
Center Freq|
2.400000000 GHz|

BLE 125K (CH39 : 2480 MHz)

BLE 500K (CH39 : 2480 MHz)

= x.,smspmm Analyzer - Saept SA

Cenler Freq 2. AESSDDGDU GHz
PNO: Wide —o—
IFGain-Low

Trig: Free Run
Atten: 30 dB

Ref 20.00 dBm

Center 2.483500 GHz
#Res BW 100 kHz

#Aug Type: RMS
AvglHold: 11

Span £.000 MHz
Sweep 1.000 ms (1001 pts)
=

#VBW 300 kHz

Center Freq 2.483500000 GHz

[ Keysight Spectium Anshyzer - Swept 54
i AL

#Avg Type: RMS
Trig: Free Run AvglHeld: 11

Atten: 36 I8

PNO; Wido -
1F Gain:Low

Ref 25.00 dBm

Center 2.483500 GHz
#Res BW 100 kHz

Start
2.479500000 GHz

Stop Fi
2.487500000 G

CF Step
800.000 kHz
Man

Span 8.000 MHz
1.000 ms (1001 pts)

#VBW 300 kHz
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[® Test Plots (Conducted Band Edge)

BLE 1M (CHO : 2402 MHz) BLE 2M (CHO : 2402 MHz)

[ epuge Specium Amabyzer - Saept = T
AL

[ Keysight Spectium Anshyzer - Swept 54
i AL

Center Freq 2.400000000 GHz #Avg Type: RMS Frequency
PNO: Wide ~+— 17ig: Free Run Avg|Held: 11

Center Freq 2.400000000 GHz ) Fg Type: RMS
IF Gaiin:Low Atten: 36 dB P

ND: Wide —+— Trig: Free Run AvglHold: 11
IFGain-Low Atten: 36 dB

AMKkr1 2.40 Hz]

8 M
Ref 25.00 dBm 47.659 dB|
Center Freq|
2.400000000 GHz|
=

AMEkr1
Ref 25.00 dBm

Center Freq|
2.400000000 GHz,

Center 2.400000 GHz Span 8.000 MHz

Center 2400000 GHz Span 8.000 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)|

#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)|

BLE 1M (CH39 : 2480 MHz) BLE 2M (CH39 : 2480 MHz)

[ Keysight Spectium Anshyzer - Swept 54 [ Keysight Spectium Anshyzer - Swept 54
i AL i AL

Center Freq 2.483500000 GHz #Avg Type: RMS Frequency
a:

PNO: Wide ~+— 17ig: Free Run Avg|Held: 11
IF Gain:Low Atten: 36 dB
Auto Tune
Ref 25.00 dBm .
Center Freq,
2.483500000 GHz|

Center Freq 2.483500000 GHz #Avg Type: RMS
BNG: Wide &+ Trig: Free Run AvglHold: 11

1F Gain:Low Atten: 36 dB

Ref 25.00 dBm

Center Freq|
2.483500000 GHz|
Start
2479500000 GHz

Stop Fi
2.487500000 G|

CFStep
800.000 kHz

Center 2.483500 GHz Span 8.000 MHz Center 2.483500 GHz Span 8.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| #Res BW 100 kHz #VBW 300 kHz 1.000 ms (1001 pts)
usa Tus usa Tus
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[ Test Plots (Conducted Spurious Emission)

BLE 125K (CHO : 2402 MHz)

30 MHz - 1 GHz

1 GHz-3 GHz

[ Keyeight Spectnam Anshyeer - Swept 52
il AL N
#Avg Type:RMS

Center Freq 515.000000 MHz
b AvglHold: 11

ronriee! Trig: Free Run
IF Gain:Low

#Attan: 16 4B

Ref 11.00 dBm

Start 0.0300 GHz
#Res BW 100 kHz

usa i Points changed: all traces cleared

#VBW 300 kHz

Stop 1.0000 GHz
Sweep 93.33 ms (20000 pts)

[ Keysight Spectrum Analyzer - Swept S
g AL

Center Freq 2.000000000 GHz
4o

IFGain:Low

#Avg Type: RMS
Trig: Free Run AvglHold: 111

#Atten: 16 4B

802 dBm Ref 11.00 dBm

iStart 1.000 GHz
Res BW 100 kHz

#VBW 300 kHz

Center Freq|
2,000000000 GHz|

FUNCTION WOTH

Msa i Paints changed, all races cleared

3 GHz-10 GHz

10 GHz - 26.5 GHz

[ Keyeight Spectnam Anshyeer - Swept 52

TR

Center Freq 6.500000000 GHz
PNO: F

F Gain:Low

#Avg Type: RMS
AvglHeld: 11

Ref 11.00 dBm

#VBW 300 kHz

usa i Points changed: all traces cleared s

Sweep 669.3 ms (40001 pts)

[ Keysight Spectrum Analyzer - Swept S

TR z
Center Freq 18.250000000 GHz
PO

Ref 11.00 dBm

Start 10.000 GHz
#Res BI 100 kHz

Stop 10.000 GHz

Fast ~+
IFGain:Low

#Avg Type: RMS Frequency
Trig: Free Run AvglHold: 111

#Atten: 16 dB

701 4 GHZ Auto Tune

-49.528 dBm)|

Center Freq|
18.250000000 GHz|

#VBW 300 kHz

Note:

The plots included in this report are only at the worst-case channel and data rate
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TESTING CERT #4201.01

9.6 RADIATED SPURIOUS EMISSIONS

Frequency Range : 9 kHz — 30MHz

CHO
Frequency Polarization Reading Corr.! Total Limit Margin Measurement

(MHz) (dBuV) (dB) (dBuVv/m) (dBuV/m) (dB) Type
0.036 H 7.0 20.9 27.9 116.5 88.6 QpP
0.036 \" 7.6 20.9 28.5 116.5 88.0 QpP
0.068 H -6.7 20.2 13.5 110.9 97.4 QP
0.155 H 2.6 19.8 22.4 103.8 81.4 QP
0.158 \Y -7.9 19.8 11.9 103.6 91.7 QP

Notes:

1. The measurement distance is 3 meters.

2. Distance extrapolation factor = 40 log (specific distance / test distance) (dB)

3. Limit line = Specific Limits (dBuV) + Distance extrapolation factor

4. Correction Factor: Antenna Factor + Cable loss

5. The other Frequencies are attenuated more than 20 dB below the permissible limits.
In order to simplify the report, attached worst-case mode result.
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ali W TESTING CERT #4201.01
Frequency Range : Below 1 GHz
CHO
Frequency . Reading Corr.V Total Limit Margin Measurement
(MHz) el (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB) Type
33.977 \Y 24.7 -2.5 22.2 40 17.8 QP
499.965 H 33.2 -2.1 31.1 46 14.9 QP
499.965 \Y 37.1 -2.1 35.0 46 11.0 QP
624.998 H 35.3 -0.2 35.1 46 10.9 QP
624.998 \Y 40.5 -0.2 40.3 46 5.7 QP
875.064 H 26.8 3.6 30.4 46 15.6 QP
CH 19
Frequency Polarization Reading Corr? Total Limit Margin Measurement
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
32.891 \Y 31.5 -1.7 29.8 40 10.2 QpP
499.965 \Y 37.0 -2.1 34.9 46 11.1 Qp
500.002 H 35.2 -2.1 33.1 46 12.9 Qp
624.999 H 35.9 -0.2 35.7 46 10.3 QP
625.010 \Y 41.1 -0.2 40.9 46 5.1 Qp
875.017 H 30.6 3.6 34.2 46 11.8 Qp
CH 39
Frequency N Reading Corr.V Total Limit Margin Measurement
(MHz) | Polarization | o V) (dB) (dBuV/m) | (dBuV/m) (dB) Type
34.082 \Y 31.0 -2.5 28.5 40 11.5 Qp
499.999 H 35.1 -2.1 33.0 46 13.0 QP
500.012 \Y 38.6 -2.1 36.5 46 9.5 QP
625.005 \Y 41.2 -0.2 41.0 46 5.0 QP
625.007 H 35.6 -0.2 35.4 46 10.6 QP
875.011 H 30.8 3.6 34.4 46 11.6 QP
Notes:

1. Correction Factor: Antenna Factor + Cable loss + Preamplifier Gain
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Frequency Range : Above 1 GHz

CHO
Frequency o Reading Factor Level Limit Margin
(MHz) Polarization (dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
AV PK | Corr.) | Duty | AV PK AV PK AV PK
4801.284 H 33.8 46.6 -0.2 0.82 344 46.4 54 74 19.6 27.6
4803.654 V 33.7 46.8 -0.2 0.82 343 46.6 54 74 19.7 27.4
24820.64 H 36.1 49.3 12.1 0.82 49.0 61.4 54 74 5.0 12.6
24818.61 Vv 36.3 49.7 12.1 0.82 49.2 61.8 54 74 4.8 12.2
CH19
Frequency o Reading Factor Level Limit Margin
(MHz) Polarization (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
AV PK Corr.) | Duty AV PK AV PK AV PK
4880.004 H 339 47.1 -0.2 0.82 345 46.9 54 74 19.5 27.1
4880.091 V 339 47.5 -0.2 0.82 345 47.3 54 74 19.5 26.7
24822.81 H 36.8 50.4 12.1 0.82 49.7 62.5 54 74 4.3 11.5
24819.28 V 36.7 49.7 12.1 0.82 49.6 61.8 54 74 4.4 12.2
CH 39
Frequency o Reading Factor Level Limit Margin
(MHz) Polarization (dBuv) (dB) (dBuV/m) (dBuV/m) (dB)
AV PK Corr.) | Duty AV PK AV PK AV PK
4960.933 H 33.3 46.4 0.0 0.82 34.1 46.4 54 74 19.9 27.6
4961.698 Vv 33.4 46.4 0.0 0.82 34.2 46.4 54 74 19.8 27.6
24819.07 H 36.7 50.0 12.1 0.82 49.6 62.1 54 74 4.4 11.9
24818.63 Vv 36.6 50.5 12.1 0.82 49.5 62.6 54 74 4.5 11.4
Notes:
1. Correction Factor: Antenna Factor + Cable loss + Preamplifier Gain
2. AV Level = Measured Power(dBm) + Correction Factor(dB) + Duty Cycle Factor(dB)
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[=] Test Plots

Radiated Spurious Emission 9 kHz — 30 MHz (Antenna Position 90°)
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Radiated Spurious Emission 9 kHz — 30 MHz (Antenna Position 180°)
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Note:
The worst-case plots are included in this report.
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[=] Test Plots

Radiated Spurious Emission 30 MHz — 1 GHz
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Note:
The worst-case plots are included in this report.
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[=] Test Plots
Radiated Spurious Emission 18 GHz — 25 GHz
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Note:

The worst-case plots are included in this report.
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9.7 RADIATED RESTRICTED BAND EDGES
Operating Frequency 2402 MHz
Channel No. CHO
Data Rate 125K
E Reading Factor Level Limit Margin
r?:nul-lezr;cy Polarization (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
AV PK Corr.V Duty AV PK AV PK AV PK
2390 H 35.6 48.7 -6.1 0.82 30.3 42.6 54 74 23.7 31.4
2390 35.0 48.7 -6.1 0.82 29.7 42.6 54 74 24.3 31.4
Operating Frequency 2480 MHz
Channel No. CH 39
Data Rate 125K
F Reading Factor Level Limit Margin
r‘(*:ﬂu:zr;cy Polarization (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
AV PK Corr.! Duty AV PK AV PK AV PK
2483.5 H 42.7 61.3 -5.6 0.82 37.9 55.7 54 74 16.1 18.3
2483.5 42.8 61.7 -5.6 0.82 38.0 56.1 54 74 16.0 17.9
Notes:
1. Correction Factor: Antenna Factor + Cable loss
2. AV Level = Measured Power(dBm) + Correction Factor(dB) + Duty Cycle Factor(dB)
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Operating Frequency 2402 MHz
Channel No. CHO
Data Rate 500K
E Reading Factor Level Limit Margin
rt(el?nu:z,;cy Polarization (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
AV PK Corr.Y | Duty AV PK AV PK AV PK
2390 H 34.0 47.8 -6.1 0.82 28.7 41.7 54 74 25.3 323
2390 33.8 48.2 -6.1 0.82 28.5 42.1 54 74 25.5 31.9
Operating Frequency 2480 MHz
Channel No. CH 39
Data Rate 500K
F Reading Factor Level Limit Margin
r((a:ﬂu:zr;cy Polarization (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
AV PK Corr.) | Duty AV PK AV PK AV PK
2483.5 H 40.8 61.4 -5.6 0.82 36.0 55.8 54 74 18.0 18.2
2483.5 41.1 61.6 -5.6 0.82 36.3 56.0 54 74 17.7 18.0
Notes:

1. Correction Factor: Antenna Factor + Cable loss

2. AV Level = Measured Power(dBm) + Correction Factor(dB) + Duty Cycle Factor(dB)
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Operating Frequency 2402 MHz
Channel No. CHO
Data Rate M
E Reading Factor Level Limit Margin
rt(el?nu:z,;cy Polarization (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
AV PK Corr.V Duty AV PK AV PK AV PK
2390 H 35.1 49.3 -6.1 0.82 29.8 43.2 54 74 24.2 30.8
2390 34.8 48.8 -6.1 0.82 29.5 42.7 54 74 24.5 31.3
Operating Frequency 2480 MHz
Channel No. CH 39
Data Rate M
F Reading Factor Level Limit Margin
r‘(*:ﬂ“:zr;cy Polarization (dBuV) (dB) (dBuVv/m) (dBuV/m) (dB)
AV PK Corr.) | Duty AV PK AV PK AV PK
2483.5 H 41.2 61.9 -5.6 0.82 36.4 56.3 54 74 17.6 17.7
2483.5 41.0 61.4 -5.6 0.82 36.2 55.8 54 74 17.8 18.2
Notes:
1. Correction Factor: Antenna Factor + Cable loss
2. AV Level = Measured Power(dBm) + Correction Factor(dB) + Duty Cycle Factor(dB)
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Operating Frequency 2402 MHz
Channel No. CHO
Data Rate M
E Reading Factor Level Limit Margin
rt(el?nu:z,;cy Polarization (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
AV PK Corr.Y | Duty AV PK AV PK AV PK
2390 H 35.3 52.1 -6.1 0.82 30.0 46.0 54 74 24.0 28.0
2390 35.1 51.3 -6.1 0.82 29.8 45.2 54 74 24.2 28.8
Operating Frequency 2480 MHz
Channel No. CH 39
Data Rate M
F Reading Factor Level Limit Margin
r‘(*:ﬂu:zr;cy Polarization (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
AV PK Corr.) | Duty AV PK AV PK AV PK
2483.5 H 42.5 62.7 -5.6 0.82 37.7 57.1 54 74 16.3 16.9
2483.5 42.2 62.8 -5.6 0.82 37.4 57.2 54 74 16.6 16.8
Notes:

1. Correction Factor: Antenna Factor + Cable loss

2. AV Level = Measured Power(dBm) + Correction Factor(dB) + Duty Cycle Factor(dB)
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[=] Test Plots

Radiated Restricted Band Edges (CH 0)
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Note:
The worst-case plots are included in this report.
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9.8 RECEIVER SPURIOUS EMISSIONS
Frequency Range : Below 1 GHz
Frequency Polarization Reading Corr.t) Total Limit Margin Measurement
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
32.891 Vv 32.9 -1.7 31.2 40 8.8 QP
499.996 Vv 39.2 -2.1 37.1 46 8.9 QP
500.002 H 36.9 -2.1 34.8 46 11.2 QP
624.985 Vv 41.3 -0.2 41.1 46 4.9 QP
625.01 H 35.7 -0.2 35.5 46 10.5 QP
875.064 H 23.4 3.6 27.0 46 19.0 QP
Note:

1. Radiated emissions measured in frequency range from 30 MHz to 1000 MHz were made with an instrument using

Quasi peak detector mode.

Frequency Range : Above 1 GHz

F Reading Level Limit Margin
r?:ﬂu:zr)lcy Polarization (dBuV) (dBuV/m) (dBuV/m) (dB)
AV Corr.V) AV AV AV
15953.36 H 29.3 16.7 46.0 54 8.0
15951.25 29.2 16.7 45.9 54 8.1
Notes:
1. Correction Factor: Antenna Factor + Cable loss + Preamplifier
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[=] Test Plots

Receiver Spurious Emission below 1 GHz
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Note:
The worst-case plots are included in this report.
Report No.: HCTA-R-2003-008 59 / 66

This document may not be copied or reproduced (reprinted) without written consent by Hyundai C-Tech, Inc. dba HCT America, Inc.

Hyundai C-Tech, Inc. dba HCT America, Inc., 1726 Ringwood Avenue, San Jose, CA 95131, USA
TEL: +1-510-933-8848 FAX: +1-510-933-8849



N NN Ze
o N

AMEHICA i!?%% ACCREDITED
KA TESTING CERT #4201.01
9.9 POWERLINE CONDUCTED EMISSIONS
AC Adapter
Frequency ' Reading e Level Limit Margin
(MHz) Line (dBuv) (dB) (dBuv) (dBpv) (dB)
QP CAV QP CAV QP CAV QP CAV
0.153 L1 36.7 24.7 9.8 46.5 34.5 65.8 55.8 19.3 21.3
0.362 L1 24.2 18.9 9.7 33.9 28.6 58.7 48.7 24.8 20.1
1.206 L1 24.1 22.1 9.8 33.9 31.9 56.0 46.0 22.1 14.1
2.411 L1 21.8 17.8 9.8 31.6 27.6 56.0 46.0 24.4 18.4
3.316 L1 22.3 18.4 9.8 32.1 28.2 56.0 46.0 23.9 17.8
14.471 L1 22.8 22.0 10.1 32.9 32.1 60.0 50.0 27.1 17.9
17.183 L1 19.9 18.4 10.2 30.1 28.6 60.0 50.0 29.9 21.4
Frequency . Reading o Level Limit Margin
(MHz) Line (dBuv) (dB) (dBuv) (dBuv) (dB)
QP CAV QP CAV QP CAV QP CAV

0.154 N 37.1 239 9.8 46.9 33.7 65.8 55.8 18.9 22.1
0.179 N 32.7 18.2 9.7 42.4 27.9 64.5 54.5 22.1 26.6
0.365 N 24.5 19.5 9.7 34.2 29.2 58.6 48.6 24.4 19.4
1.206 N 23.6 21.9 9.8 334 31.7 56.0 46.0 22.6 14.3
2.413 N 21.7 17.8 9.7 31.4 27.5 56.0 46.0 24.6 18.5
3.318 N 22.4 18.4 9.8 32.2 28.2 56.0 46.0 23.8 17.8
4.826 N 19.6 16.1 9.9 29.5 26.0 56.0 46.0 26.5 20.0
14.177 N 23.3 22.7 10.1 334 32.8 60.0 50.0 26.6 17.2
17.194 N 20.0 18.5 10.2 30.2 28.7 60.0 50.0 29.8 21.3

Note : Quasi-peak(Final Result) = Reading Value + Correction Factor
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[=] Test Plots
AC Adapter : AC Line Conducted Emission (L1)
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PoE Adapter
Frequency ' Reading e Level Limit Margin

(MH2) Line (dBuv) (dB) (dBpv) (dBpv) (dB)

QP CAV QP CAV QP CAV QP CAV
0.152 L1 39.4 20.2 9.8 49.2 30.0 65.9 55.9 16.7 25.9
0.182 L1 36.3 19.0 9.8 46.1 28.8 64.4 54.4 18.3 25.6
0.253 L1 26.9 8.2 9.7 36.6 17.9 61.7 51.7 25.1 33.8
2.957 L1 9.5 13 9.8 19.3 111 56 46 36.7 34.9
4.900 L1 115 7.8 9.9 214 17.7 56 46 34.6 28.3
16.095 L1 34.3 29.7 10.2 445 39.9 60 50 15.5 10.1
16.399 L1 34.9 33.8 10.2 45.1 44.0 60 50 14.9 6.0
17.008 L1 33.0 23.0 10.2 43.2 33.2 60 50 16.8 16.8

Frequency . Reading S Level Limit Margin

(MHz) Line (dBpv) (dB) (dBpv) (dBpv) (dB)

QP CAV QP CAV QP CAV QP CAV
0.151 N 39.0 20.0 9.8 48.8 29.8 65.9 55.9 17.1 26.1
0.327 N 22.1 6.0 9.7 31.8 15.7 59.5 49.5 27.7 33.8
0.402 N 18.1 1.9 9.7 27.8 11.6 57.8 47.8 30.0 36.2
2.690 N 7.2 1.6 9.8 17.0 11.4 56 46 39.0 34.6
4,985 N 135 9.7 9.9 23.4 19.6 56 46 32.6 26.4
16.097 N 34.7 29.8 10.2 44.9 40.0 60 50 15.1 10.0
16.400 N 35.1 33.9 10.2 45.3 44.1 60 50 14.7 5.9
16.704 N 33.2 30.8 10.2 43.4 41.0 60 50 16.6 9.0

Note : Quasi-peak(Final Result) = Reading Value + Correction Factor
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= Test Plots
PoE Adapter : AC Line Conducted Emission (L1)
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10. LIST OF TEST EQUIPMENT
No. Instrument Model No. CllELED (23 Manufacture Serial No.
(mm/dd/yy)
Signal Analyzer ROHDE &
X (20 Hz ~ 40.0 GHz) ESU40 12/20/2020 SCHWARZ 100529
Signal Analyzer .
X (10 Hz ~ 26.5 GH2) N9020A 11/08/2020 Keysight MY52091291
BI-LOG Antenna
X (30 MHz ~ 1 GHz) IB6 11/29/2020 Sunol A071116
Attenuator
X (20 dB, DC ~ 26.5 GHz) 8493C 12/13/2020 HP 09072
POWER AMP Com-Power
X (1 GHz ~ 18 GHz) PAM-118A 08/22/2020 Corporation 18040074
POWER AMP
|Z (0.3GHz ~ 1GHz) 8447D 10/08/2020 HP 2944
Horn Antenna
|Z (1 GHz ~ 18 GHz) DRH-118 08/28/2020 Sunol A070516
X Loop Antenna HLA 6121 08/27/2020 TESEQ 43964
(0.009 ~ 30 MHz)
Horn Antenna
|Z (18 GHz ~ 40 GHz) DRH-1840 02/20/2021 Sunol 17120
POWER AMP
|Z (18 GHz ~ 40 GHz) CBL184050-45-01 02/04/2021 CERNEX, Inc. 43964
ISM Band Reject filter
X (2370 ~ 2400 - WRCJV12 01/18/2021 Wainwright 4
2483.5 ~2520 MHz)
X EMI Test Receiver ESR3 12/20/2020 Rohde & Schwarz 102363
|Z LISN 3816/2SH 01/19/2021 EMCO 00205729
|Z LISN ENV216 01/19/2021 Rohde & Schwarz 101349
Note:

1. Equipment listed above that calibrated during the testing period was set for test after the calibration.
2. Equipment listed above that has a calibration due date during the testing period, the testing is completed before
equipment expiration date
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11. ANNEX A TEST SETUP PHOTO

The setup photos are provided as a separate document
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