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A TUVRheinland®

KEYSIGHT Input: RF

Coupling. DC
Align: Auto

Input Z: 50 Q
Corr Ct
Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

J"’\ﬂu

[

Center 2.402000 GHz
#Res BW 100 kHz

[~ [

Jul 27, 2023
? 1:23:20 PM

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF

Coupling: DC
i Align: Auto

1 Spectrum
Scale/Div 10 dB

Input Z: 50 Q
Corr Cf
Freq Ref: Int (S)

Start 0.0300 GHz
#Res BW 100 kHz

[~

? Jul 27, 2023
1:23:26 PM

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF
Il sy
1 Spectrum

Scale/Div 10 dB

InputZ 500

5 Marker Table v

Mode Trace Scale
N r
N 1 f

? Jul 27, 2023
1:24:49 PM

o~

#Atten: 30 dB
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.81 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

#Atten: 30 dB PNO: Fast
Gate: Off

IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.81 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

PNO: Best Wide

BLE_1M_Antl 2402 30~1000

#Avg Type: Power (RMS|
AvglHold: 100/100 M
Trig: Free Run

PPPPPP

Mkr1

A

Span 3.000 MHz|

Sweep 1.00 ms (1001 pts)

#Avg Type: Power (Rl
Avg|Hold: 30/30
Trig: Free Run

Mkr1 895.73 MHz
-40.69 dBm

Stop 1.0000 GHz|
Sweep ~94.2 ms (30001 pts)

BLE 1M _Antl 2402 1000~26500

#Atten: 30 dB PNO: Fast

Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 18.81 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Function

-30.60 dBm

#Avg Type: Power (Rl
Avg|Hold: 30/30
Trig: Free Run

Mkr2 26.185 50 GHz|
-30.60 dBm

Stop 26.50 GHz|
Sweep ~2.44 s (30001 pts)

Function Width Function Value

BLE 1M Antl 2440 O~Reference

2.402 054 GHz|
9.41 dBm

Frequency

Center Frequency
402000000
Span

3.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
400500000 GHz

Settings

Stop Freq
403500000 GHz

AUTO TUNE

CF Step
300,000 kHz
Auto

Signal Track
(Span Zoom)

Span
970.000000 MHz

Swept Span
Zero Span

Full Span

Start Freq

97.000000 MHz

Auto
Man

Freq Offset

0 Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Span
25.5000000 GHz

Swept Span
Zero Span

Full Span
Start Freq
000000000 GHz

Stop Freq
26.500000000 GHz

| AUTOTUNE

CF Step
2.550000000 GHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)
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A TUVRheinland®

KEYSIGHT Input: RF

Coupling. DC
Align: Auto

Input Z: 50 Q
Corr Ct
Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

il

Center 2.440000 GHz
#Res BW 100 kHz

[~ [

Jul 27, 2023
? alide

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF

Coupling: DC
i Align: Auto

1 Spectrum
Scale/Div 10 dB

Input Z: 50 Q
Corr Cf
Freq Ref: Int (S)

Start 0.0300 GHz
#Res BW 100 kHz

[~

? Jul 27, 2023
1:26:21 PM

Spectrum Analyzer 1
Swept SA

KEYSIGHT |[nput: RF
RL o o Ao
1 Spectrum

Scale/Div 10 dB

InputZ 500

5 Marker Table v

Mode Trace Scale
N r
N 1 f

? Jul 27, 2023
1:27:44 PM

o~

#Atten: 30 dB
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.70 dB
Ref Level 30.00 dBm

,'I

#Video BW 300 kHz

#Atten: 30 dB PNO: Fast
Gate: Off

IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.70 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

PNO: Best Wide

BLE 1M_Antl 2440 30~1000

#Avg Type: Power (RMS|
AvglHold: 100/100

Trig: Free Run M

PPPPPP

Mkr1

- VL™

1 H{v\h{v\‘ W

Span 3.000 MHz|

Sweep 1.00 ms (1001 pts)

#Avg Type: Power (Rl
Avg|Hold: 30/30
Trig: Free Run

Mkr1 887.87 MHz
-40.00 dBm

Stop 1.0000 GHz|
Sweep ~94.2 ms (30001 pts)

BLE 1M _Antl 2440 1000~26500

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.70 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
8.949 dBm
-31.45 dBm

#Avg Type: Power (Rl
Avg|Hold: 30/30
Trig: Free Run

Mkr2 25.895 65 GHz|
-31.45 dBm

Stop 26.50 GHz|
Sweep ~2.44 s (30001 pts)

Function Width Function Value

BLE 1M Antl 2480 O~Reference

2.440 048 GHz
9.62 dBm

Frequency

Center Frequency
440000000

Span
3.00000000 MHz

Settings

Swept Span
Zero Span

Full Span
Start Freq
438500000 GHz

Stop Freq
441500000 GHz

AUTO TUNE

CF Step
300,000 kHz

Auto

Signal Track
(Span Zoom)

Span
970.000000 MHz

Swept Span
Zero Span

Full Span

Start Freq

97.000000 MHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Span
25.5000000 GHz

Swept Span
Zero Span

Full Span
Start Freq
000000000 GHz

Stop Freq

26.500000000 GHz

| AUTOTUNE

CF Step
2.550000000 GHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)
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Frequency

KEYS|GHT Input: RF Input Z- 50 Q #Atten 30 dB PNO: Best Wide  #Avg Type: Power (RMS| )

Coupling. DC Corr Ct Gate: Off Avg|Hold: 100/100 " Center Frequency Settings

Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run i 480000000

Sig Track: Off PPPPPP
Span

1 Spoctrum Ref Lvl Offset 18.67 dB Mkr1 2.480 054 GHz | 300000000 MHz
Scale/Div 10 dB Ref Level 30.00 dBm 9.48 dBm Swept Span
Zero Span

Full Span
Start Freq
478500000 GHz

Stop Freq
481500000 GHz

AUTO TUNE

CF Step
300,000 kHz
Auto

Center 2.480000 GHz #Video BW 300 kHz Span 3.000 MHz|
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

D Ml ? @ 10 L [k
BLE_1M_Antl 2480 30~1000

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input: RF Input Z: 50 Q #Atten: 30 dB PNO: Fast #Avg Type: Power (RI
RL Coupling: DC Corr Cf Gate: Off Avg|Hold: 30/30
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run
Sig Track: Off PPPPPP

= Span

1 € i Ref Lvi Offset 18.67 dB Mkr1 858.77 MHz|} 670000000 MHz
Scale/Div 10 dB Ref Level 20.00 dBm -39.76 dBm Swept Span
Zero Span

Full Span

Start Freq

97.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale

Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz| Log
#Res BW 100 kHz Sweep ~94.2 ms (30001 pts) Lin

D M ? i ¢ ey
BLE_1M_Antl_ 2480 1000~26500

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input: RF Input Z: 50 Q #Atten: 30 dB PNO: Fast #Avg Type: Power (Rl
RL Coupling: DC Corr Cf Gate: Off Avg|Hold: 30/30
> Align: Auto IF Gain: Low Trig: Free Run
Sig Track: Off
Span

1 Spectrum Ref Lvl Offset 18.67 dB Mkr2 25.763 90 GHz|| 255000000 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -31.49 dBm Swept Span
Zero Span

Full Span
Start Freq
000000000 GHz

Stop Freq
26.500000000 GHz

| AUTOTUNE
#Video BW 300 kHz Stop 26.50 GHz

Sweep ~2.44 s (30001 pts)| JCF Step
5 Marker Table v 2.350000000 GHz
Auto
Mode Trace Scale X Y Function ~ Function Width  Function Value Man
N 1 f 2.479 85 GHz 9.469 dBm

N il T 7576390 GHz __-31.49 dBm I [ty i i
0 Hz

X Axis Scale
Log
Lin

D~ ? T
BLE 2M_Antl 2402 0O~Reference
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A TUVRheinland®

KEYSIGHT Input: RF

Coupling. DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.402000 GHz
#Res BW 100 kHz

[~ [

Jul 27, 2023
? 1:33:15 PM

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF

Coupling: DC
i Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 0.0300 GHz
#Res BW 100 kHz

[~

Input Z: 50 Q
Corr Cf Gate: Off
Freq Ref: Int (S)

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF
oL s |Coupling: DC

Align: Auto
1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale

N
N 1

o~

InputZ 500

? Jul 27, 2023

Input Z: 50 Q
Corr Ct
Freq Ref: Int (S)

#Atten: 30 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (RMS|
AvglHold: 100/100 M
Trig: Free Run

PPPPPP

Ref Lvl Offset 18.81 dB
Ref Level 30.00 dBm

#Video BW 300 kHz
Sweep 1.00 ms (1001 pts)

BLE_2M_Antl 2402 30~1000

#Atten: 30 dB PNO: Fast #Avg Type: Power (Rl
Avg|Hold: 30/30
IF Gain: Low Trig: Free Run

Sig Track: Off

Mkr1 619.99 MHz
-40.51 dBm

Ref Lvl Offset 18.81 dB
Ref Level 20.00 dBm

#Video BW 300 kHz Stop 1.0000 GHz|

Sweep ~94.2 ms (30001 pts)

? Jul 27, 2023

1:33:23 PM

BLE 2M_Antl 2402 1000~26500

#Atten: 30 dB PNO: Fast #Avg Type: Power (Rl
Gate: Off Avg|Hold: 30/30

IF Gain: Low Trig: Free Run

Sig Track: Off PPPPPP

Mkr2 26.228 85 GHz|
-31.05 dBm

Ref Lvl Offset 18.81 dB
Ref Level 20.00 dBm

Span 3.000 MHz|

Frequency

Center Frequency
402000000
Span

3.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
400500000 GHz

Settings

Stop Freq
403500000 GHz

AUTO TUNE

CF Step
300,000 kHz

Auto

Signal Track
(Span Zoom)

Span
970.000000 MHz

Swept Span
Zero Span

Full Span

Start Freq

97.000000 MHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Frequency

Center Frequency
13.750000000 GHz

Span

25.5000000 GHz

Swept Span
Zero Span

Full Span

Settings

Start Freq
000000000 GHz

#Video BW 300 kHz Stop 26.50 GHz|

Sweep ~2.44 s (30001 pts),

X Y
2.401 65 GHz 8.884 dBm
-31.05 dBm

Function Function Width Function Value

w

1:34:46 PM Y

BLE 2M_Antl 2440 O~Reference

Stop Freq
26.500000000 GHz

| AUTOTUNE

CF Step
2.550000000 GHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)
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A TUVRheinland®

KEYSIGHT Input: RF #Atten: 30 dB

Coupling. DC
Align: Auto

Input Z: 50 Q
Corr Ct
Freq Ref: Int (S)

Gate: Off
IF Gain: Low

Sig Track: Off

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 18.70 dB
Ref Level 30.00 dBm

Center 2.440000 GHz
#Res BW 100 kHz

[~ [

#Video BW 300 kHz

Jul 27, 2023
? 1:36:25 PM

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF

Coupling: DC
i Align: Auto

1 Spectrum
Scale/Div 10 dB

Input Z: 50 Q
Corr Cf
Freq Ref: Int (S)

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.70 dB
Ref Level 20.00 dBm

Start 0.0300 GHz
#Res BW 100 kHz

[~

#Video BW 300 kHz

? Jul 27, 2023
1:36:32 PM

PNO: Best Wide

BLE 2M_Antl 2440 30~1000

#Avg Type: Power (RMS|
AvglHold: 100/100

Trig: Free Run M

PPPPPP
Mkr1
9.48 dBm

Span 3.000 MHz|
Sweep 1.00 ms (1001 pts)

#Avg Type: Power (Rl
Avg|Hold: 30/30
Trig: Free Run

Mkr1 867.11 MHz|
-40.42 dBm

Stop 1.0000 GHz|
Sweep ~94.2 ms (30001 pts)

BLE 2M_Antl_ 2440 1000~26500

Spectrum Analyzer 1
Swept SA

KEYSIGHT |[nput: RF
RL o o Ao
1 Spectrum

Scale/Div 10 dB

Input Z:500 #Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.70 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

5 Marker Table v

X
9 90 GHz

Mode Trace Scale Function
N r

N 1 f

8.266 dBm
-31.80 dBm

? Jul 27, 2023
1:37:56 PM

o~

#Avg Type: Power (Rl
Avg|Hold: 30/30
Trig: Free Run

Mkr2 26.316 40 GHz|
-31.80 dBm

Stop 26.50 GHz|
Sweep ~2.44 s (30001 pts)

Function Width Function Value

BLE 2M _Antl 2480 O~Reference

2.440 060 GHz|

Frequency

Center Frequency
440000000
Span

3.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
438500000 GHz

Settings

Stop Freq
441500000 GHz

AUTO TUNE

CF Step
300,000 kHz
Auto

Signal Track
(Span Zoom)

Span
970.000000 MHz

Swept Span
Zero Span

Full Span

Start Freq

97.000000 MHz

Auto
Man

Freq Offset

0 Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Span
25.5000000 GHz

Swept Span
Zero Span

Full Span
Start Freq
000000000 GHz

Stop Freq
26.500000000 GHz

| AUTOTUNE

CF Step
2.550000000 GHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)
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A TUVRheinland®

KEYSIGHT Input: RF

Coupling. DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 100 kHz

[~ [

Jul 27, 2023
? 1:39:57 PM

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF

Coupling: DC
i Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 0.0300 GHz
#Res BW 100 kHz

[~

Input Z: 50 Q
Corr Cf Gate: Off
Freq Ref: Int (S)

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF
oL s |Coupling: DC

Align: Auto
1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale

N
N 1 f

o~

InputZ 500

? Jul 27, 2023

Input Z: 50 Q
Corr Ct
Freq Ref: Int (S)

#Atten: 30 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (RMS|
AvglHold: 100/100 M
Trig: Free Run
PPPPPP
Ref Lvl Offset 18.67 dB Mkr1
Ref Level 30.00 dBm

"
vy W\f\" -

#Video BW 300 kHz
Sweep 1.00 ms (1001 pts)

BLE_2M_Antl 2480 30~1000

#Atten: 30 dB PNO: Fast #Avg Type: Power (Rl
Avg|Hold: 30/30
IF Gain: Low Trig: Free Run

Sig Track: Off

Mkr1 813.79 MHz
-39.72 dBm

Ref Lvl Offset 18.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz Stop 1.0000 GHz|

Sweep ~94.2 ms (30001 pts)

? Jul 27, 2023

1:40:04 PM

BLE 2M_Antl 2480 1000~26500

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (Rl
Avg|Hold: 30/30
Trig: Free Run

Mkr2 26.297 70 GHz|
-31.27 dBm

Ref Lvl Offset 18.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz Stop 26.50 GHz|

Sweep ~2.44 s (30001 pts),

X Y
479 85 GHz 6.307 dBm
297 70 GHz -31.27 dBm

Function Function Width Function Value

2.
26.;

w

BLE_500K_Antl 2402 0O~Reference

1:41:27 PM

2.480 048 GHz
9.51 dBm

Span 3.000 MHz|

Frequency

Center Frequency Settings
480000000
Span

3.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
478500000 GHz
Stop Freq
481500000 GHz

AUTO TUNE

CF Step
300,000 kHz

Auto

Signal Track
(Span Zoom)

Span
970.000000 MHz

Swept Span
Zero Span

Full Span

Start Freq

97.000000 MHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Span
25.5000000 GHz

Swept Span
Zero Span

Full Span
Start Freq
000000000 GHz

Stop Freq

26.500000000 GHz

| AUTOTUNE
CF Step
2.550000000 GHz

Auto
Man

Freq Offset
0Hz
X Axis Scale

Log

Signal Track
(Span Zoom)
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A TUVRheinland®

KEYSIGHT Input: RF

Coupling. DC
Align: Auto

Input Z: 50 Q
Corr Ct
Freq Ref: Int (S)

#Atten: 30 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (RMS|
AvglHold: 100/100

Trig: Free Run M

PPPPPP
1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 18.81 dB Mkr1

Ref Level 30.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz

[~ [

#Video BW 300 kHz
Sweep 1.00 ms (1001 pts)

10
BLE_500K_Antl 2402 30~1000

Jul 27, 2023
? 1:68:44 PM

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF

Coupling: DC
i Align: Auto

1 Spectrum
Scale/Div 10 dB

Input Z: 50 Q
Corr Cf
Freq Ref: Int (S)

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (Rl
Avg|Hold: 30/30
Trig: Free Run

Mkr1 985.77 MHz
-40.76 dBm

Ref Lvl Offset 18.81 dB
Ref Level 20.00 dBm

Start 0.0300 GHz
#Res BW 100 kHz

[~

#Video BW 300 kHz Stop 1.0000 GHz|
Sweep ~94.2 ms (30001 pts)
? Jul 27, 2023

1:58:50 PM

BLE 500K _Antl 2402 _1000~26500

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF
Il sy
1 Spectrum

Scale/Div 10 dB

Input Z:500 #Atten: 30 dB PNO: Fast
Gate: Of
IF Gain: Low

Sig Track: Off

#Avg Type: Power (Rl
Avg|Hold: 30/30
Trig: Free Run

Mkr2 26.295 15 GHz|
-31.17 dBm

Ref Lvl Offset 18.81 dB
Ref Level 20.00 dBm

#Video BW 300 kHz Stop 26.50 GHz|

Sweep ~2.44 s (30001 pts)|
5 Marker Table v

Y

9.772 dBm
-31.17dBm

Mode Trace Scale Function Function Width Function Value
N r

N 1

? Jul 27, 2023
2:00:14 PM

w

5 0y

BLE_500K_Antl 2440 O~Reference

2.402 045 GHz
8.89 dBm

Span 3.000 MHz|

Frequency

Center Frequency
402000000
Span

3.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
400500000 GHz

Settings

Stop Freq
403500000 GHz

AUTO TUNE

CF Step
300,000 kHz

Auto

Signal Track
(Span Zoom)

Span
970.000000 MHz

Swept Span
Zero Span

Full Span

Start Freq

97.000000 MHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Span
25.5000000 GHz

Swept Span
Zero Span

Full Span
Start Freq
000000000 GHz

Stop Freq

26.500000000 GHz

| AUTOTUNE
CF Step
2.550000000 GHz

Auto
Man

Freq Offset
0Hz
X Axis Scale

Log

Signal Track
(Span Zoom)
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A TUVRheinland®

KEYSIGHT Input: RF

Coupling. DC
Align: Auto

Input Z: 50 Q
Corr Ct
Freq Ref: Int (S)

#Atten: 30 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (RMS|
AvglHold: 100/100

Trig: Free Run M

PPPPPP
1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 18.70 dB Mkr1

Ref Level 30.00 dBm

Center 2.440000 GHz
#Res BW 100 kHz

[~ [

#Video BW 300 kHz
Sweep 1.00 ms (1001 pts)

10
BLE_500K_Antl 2440 30~1000

Jul 27, 2023
? 2:01:42 PM

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF

Coupling: DC
i Align: Auto

1 Spectrum
Scale/Div 10 dB

Input Z: 50 Q
Corr Cf
Freq Ref: Int (S)

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (Rl
Avg|Hold: 30/30
Trig: Free Run

Mkr1 859.87 MHz
-40.51 dBm

Ref Lvl Offset 18.70 dB
Ref Level 20.00 dBm

Start 0.0300 GHz
#Res BW 100 kHz

[~

#Video BW 300 kHz Stop 1.0000 GHz|
Sweep ~94.2 ms (30001 pts)
? Jul 27, 2023

2:01:48 PM

BLE 500K _Antl 2440 1000~26500

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF
Il sy
1 Spectrum

Scale/Div 10 dB

Input Z:500 #Atten: 30 dB PNO: Fast
Gate: Of
IF Gain: Low

Sig Track: Off

#Avg Type: Power (Rl
Avg|Hold: 30/30
Trig: Free Run

Mkr2 26.191 45 GHz|
-31.45 dBm

Ref Lvl Offset 18.70 dB
Ref Level 20.00 dBm

#Video BW 300 kHz Stop 26.50 GHz|

Sweep ~2.44 s (30001 pts)|
5 Marker Table v

Mode Trace Scale Function Function Width Function Value
N r

N 1 -31.45 dBm

? Jul 27, 2023
2:03:12 PM

w

Wl 23

BLE_500K_Antl 2480 O~Reference

2.439 790 GHz|
9.24 dBm

Span 3.000 MHz|

Frequency

Center Frequency
440000000
Span

3.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
438500000 GHz

Settings

Stop Freq
441500000 GHz

AUTO TUNE

CF Step
300,000 kHz

Auto

Signal Track
(Span Zoom)

Span
970.000000 MHz

Swept Span
Zero Span

Full Span

Start Freq

97.000000 MHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Span
25.5000000 GHz

Swept Span
Zero Span

Full Span
Start Freq
000000000 GHz

Stop Freq

26.500000000 GHz

| AUTOTUNE
CF Step
2.550000000 GHz

Auto
Man

Freq Offset
0Hz
X Axis Scale

Log

Signal Track
(Span Zoom)
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KEYSIGHT nput RF

Coupling. DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

_Jl_“‘.“,_,q,,w--.fﬁ‘u(

Center 2.480000 GHz
#Res BW 100 kHz

o [~ m][?

Spectrum Analyzer 1
Swept SA

KEYSIGHT I_npul:‘ RF e
Coupling: DC

i Align: Auto

1 Spectrum

Scale/Div 10 dB

Start 0.0300 GHz
#Res BW 100 kHz

o~ ][?

Spectrum Analyzer 1

Swept SA

KEYSIGHT |PPU‘3‘ RF 5%
Coupling: DC

RL = Align Auto

1 Spectrum

Scale/Div 10 dB

5 Marker Table v
Mode Trace Scale

N
N 1 f

|~ ?

Q Frequency

Input Z: 50 Q #Atten: 30 dB PNO: Best Wide #Avg Type: Power (RMS| >
Corr C: Gate: Off AvglHold: 100/100 " Center Frequency
Freq Ref: Int (S) IF Gain' Low Trig: Free Run i 480000000 GHz
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Band Edge
Test Result
TestMode Antenna ChName Channel RefLevel[dBm] Result[dBm] Limit[dBm] Verdict
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APPENDIX B.5: RADIATED SPURIOUS EMISSIONS

Note:

1) This testing was carried out on different modulations, but only the worst case was presented in this report.

2) Testing was carried out within frequency range 9kHz to the tenth harmonics. The measurement results below 30MHz and 18GHz -
26.5GHz were greater than 20dB below the limit, so only the radiated spurious emissions from 30MHz to 18GHz were reported.

30 MHz to 1GHz

EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_Mid channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
80T
70T
60T
c T
,@ 50T |-
o T I J
< 40
g 30T *
— 1 % *
*
101
0 f f —t—t f f f f f —t—t !
30M 50 860 80 100M 200 300 400 500 800 1G
Frequency in Hz
Critical _Fregs
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuVv/m) | (dBuVv/m) (dB) (cm) (deg) (dB/m)
37.226500 17.88 40.00 22.12 1000 | H 90.0 -21.1
102.459000 17.71 43.50 25.79 1000 | H 69.0 -18.9
191.990000 22.05 43.50 21.45 1000 | H 276.0 -19.4
254.749000 20.83 46.00 25.17 | 100.0 | H 212.0 -17.2
454.617500 23.76 46.00 22.24 | 100.0 | H 120.0 -12.8
599.341500 26.74 46.00 19.26 100.0 | H 127.0 -9.9
935.058500 31.05 46.00 14.95 1000 | H 127.0 -4.6




Prifbericht - Produkte
Test Report - Products

Appendix B A TUVRheinland®

CN23CPBF 001
Page 34 of 52

EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_Mid channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
80T
70T
60T
c T
& 50T
& . [
g |
c 40
< 0l * + *
o 30 k>
- 1 * *
20T
107
0 } —t—t+—+ } } } } —t—t+—+ i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Critical _Freqgs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpVv/m) | (dBuVv/m) (dB) (cm) (deg) (dB/m)
44.938000 24.82 40.00 15.18 | 100.0 | V 66.0 -18.8
58.324000 28.93 40.00 11.07 | 100.0 | V 86.0 -18.8
101.101000 2451 43.50 18.99 | 100.0 | V 79.0 -18.9
242.672500 31.16 46.00 14.84 | 100.0 | V 47.0 -17.7
458.061000 30.40 46.00 15.60 | 100.0 | V 142.0 -12.7
729.564000 30.33 46.00 15.67 | 100.0 | V 114.0 -75
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1GHz-18GHz

Note: The highest waveform in the figure is Bluetooth Fundamental.

EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_Low channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
120T1
100
e ]
i
m 41
©
£ 60T
% 1 *
40 *
20T
0 f f f f H
1G 2G 3G 4G 5G 6.2G
Frequency in Hz
Critical Fregs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpv/m) | (dBuv/m) | (dBuv/m) | (dB) (cm) (deg) (dB/m)
4806.500000 39.53 54.00 14.47 150.0 | H 180.0 11.8
4808.000000 50.05 74.00 23.95 150.0 | H 299.0 11.8




Prifbericht - Produkte
Test Report - Products

Appendix B
CN23CPBF 001
Page 36 of 52

A TUVRheinland®

EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_Low channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
1307
1201
1001
e |
£ F
©
£ 60T
% I
- 404 | J T " W
f — . P T
20T
0 t t t t
1G 2G 3G 4G 5G
Frequency in Hz
Critical _Freqgs
Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBpVv/im) | (dBuV/m) | (dBpVv/m) (dB) (cm) (deg) (dB/m)
4804.500000 39.45 54.00 14.55 150.0 | V 356.0 11.8
4809.500000 50.49 74.00 23.51 150.0 | V 257.0 11.8
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EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_Low channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
1307
1201
1001
e |
-
©
£ 60T
s 1 *
—
40+ o
20T
0 : : : : !
6.2G 8 9 10G 18G

Frequency in Hz

Critical _Freqgs

Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBpuVv/m) | (dBuV/im) | (dBpVv/m) (dB) (cm) (deg) (dB/m)
7206.441667 44.02 74.00 29.98 150.0 | H 200.0 8.8
7206.441667 35.40 54.00 18.60 150.0 | H 200.0 8.8
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EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_Low channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
1201
1001
e | |
©
£ 60T
T
= 401 & W
[Pt i b " PRRRPRTEEL L gt
20T
0 : : : : !
6.2G 8 9 10G 18G

Frequency in Hz

Critical _Freqgs

Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBpVv/im) | (dBuV/m) | (dBpVv/m) (dB) (cm) (deg) (dB/m)
7199.558333 43.32 74.00 30.68 150.0 | V 85.0 8.8
7204.966667 34.10 54.00 19.90 150.0 | V 50.0 8.8
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EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_Mid channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
1201
1001
e |
"
©
£ 60T
% 1 *
40 *
20T
0 t t t t H
1G 2G 3G 4G 5G 6.2G
Frequency in Hz
Critical _Freqgs
Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBpv/m) | (dBuv/m) | (dBuv/m) | (dB) (cm) (deg) (dB/m)
4869.500000 50.02 74.00 23.98 150.0 | H 115.0 11.8
4898.000000 39.33 54.00 14.67 150.0 | H 214.0 11.8
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EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_Mid channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
1201
1001
e |
"
©
£ 60T
s 1 %
= 401 i . smipmnmmirene T
P it
20T
0 t t t t H
1G 2G 3G 4G 5G 6.2G
Frequency in Hz
Critical _Freqgs
Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBpVv/m) | (dBuV/m) | (dBuV/m) (dB) (cm) (deg) (dB/m)
4876.500000 50.93 74.00 23.07 | 150.0 | V 338.0 11.8
4898.000000 39.38 54.00 14.62 | 150.0 | V 84.0 11.8




Prifbericht - Produkte
Test Report - Products

Appendix B
CN23CPBF 001
Page 41 of 52

A TUVRheinland®

EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_Mid channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
1307
1201
1001
e |
£ F
©
£ 60T
% I
40+
20T
0 t t t t i
6.2G 8 9 10G 18G
Frequency in Hz
Critical _Freqgs
Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBpv/m) | (dBuv/m) | (dBuv/m) | (dB) (cm) (deg) (dB/m)
7319.525000 33.47 54.00 20.53 150.0 | H 47.0 8.2
7348.533333 41.69 74.00 32.31 150.0 | H 275.0 8.1
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EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_Mid channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
1201
100
-
©
£ 60T
% I
40+ * M
[k g ~
20T
0 : : : : !
6.2G 8 9 10G 18G

Frequency in Hz

Critical _Freqgs

Frequency MaxPeak Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuVv/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
7320.508333 34.11 54.00 19.89 150.0 | V 357.0 8.2
7326.900000 42.12 74.00 31.88 150.0 | V 59.0 8.1
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EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_High channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
1207
100
e |
-
©
£ 60T
% 1 *
404 *
20T
0 t t t t H
1G 2G 3G 4G 5G 6.2G
Frequency in Hz
Critical _Freqgs
Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBpv/m) | (dBuv/m) | (dBuv/m) | (dB) (cm) (deg) (dB/m)
4954.500000 50.12 74.00 23.88 1500 | H 186.0 11.8
4958.000000 39.57 54.00 14.43 150.0 | H 303.0 11.8
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EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_High channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
1201
100
e |
-
©
£ 60T
s 4 *
5 .
40+ . o Vsl 12
N Arinst iyttt
20T
0 t t t t
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Frequency in Hz
Critical _Freqgs
Frequency MaxPeak Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpVv/im) | (dBuV/m) | (dBpVv/m) (dB) (cm) (deg) (dB/m)
4951.500000 39.34 54.00 14.66 150.0 | V 298.0 11.8
4972.000000 50.60 74.00 23.40 150.0 | V 109.0 11.8
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EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_High channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Critical _Freqgs
Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBpv/m) | (dBuv/m) | (dBuv/m) | (dB) (cm) (deg) (dB/m)
7404.583333 34.92 54.00 19.08 150.0 | H 0.0 8.3
7407.041667 43.94 74.00 30.06 | 150.0 | H 276.0 8.3
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EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_High channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical _Freqgs

Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBpVv/im) | (dBuV/m) | (dBpVv/m) (dB) (cm) (deg) (dB/m)
7465.550000 34.52 54.00 19.48 150.0 | V 72.0 8.6
7472.925000 42.96 74.00 31.04 150.0 | V 72.0 8.6
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APPENDIX B.6: RADIATED EMISSIONS IN RESTRICTED BANDS

EUT Name: I/0 Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_Low channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in MHz

Critical _Freqgs

Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuVv/m) | (dBuV/m) | (dBpVv/m) (dB) (cm) (deg) (dB/m)
2355.867647 49.49 74.00 2451 150.0 | H 17.0 6.9
2362.867647 38.49 54.00 15.51 150.0 | H 1.0 6.9
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EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_Low channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in MHz

Critical _Freqgs

Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBpVv/im) | (dBuV/m) | (dBpVv/m) (dB) (cm) (deg) (dB/m)
2340.294118 38.50 54.00 15.50 150.0 | V 328.0 6.8
2349.455882 50.17 74.00 23.83 150.0 | V 306.0 6.9
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EUT Name: I/O Module
Model: 1Q5-10-8DI-B
Test Mode: BLE 1M_High channel
Order No/Sample No: 168435417/A003516465-012
Test Voltage:: 120V/60Hz
Remark: Temp 24 Humi:50%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in MHz

Critical _Freqgs

Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBpVv/im) | (dBuV/m) | (dBpVv/m) (dB) (cm) (deg) (dB/m)
2483.556471 44.37 54.00 9.63 150.0 | H 331.0 7.4
2483.567059 59.04 74.00 14.96 1500 | H 331.0 7.4
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EUT Name:

Model:

Test Mode:

Order No/Sample No:
Test Voltage::
Remark:

Test Standard:
Tested By:

Reviewed By:

Level in dBHE/m

I/0O Module

IQ5-10-8DI-B

BLE 1M_High channel
168435417/A003516465-012
120V/60Hz

Temp 24 Humi:50%

FCC 15.247

Kei Zhang

Terry Yin
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Frequency in MHz
Critical _Freqgs
Frequency MaxPeak Average Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBupVv/m) | (dBuV/m) | (dBpVv/m) (dB) (cm) (deg) (dB/m)
2483.521177 42.14 54.00 11.86 150.0 | V 314.0 7.4
2483.612941 56.20 74.00 17.80 150.0 | V 306.0 7.4
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APPENDIX B.7: CONDUCTED EMISSION ON AC MAINS

Normal Working with Bluetooth connected

EUT Name:

Order Number:
Model:

Test Mode:

Test Voltage:

Test Standard:

Test By:/Review By:
Tem./Hum./Pressure:

I/O Module

168435417(P01048896)

IQ5-10-8DI-B

On, Normal working with BLE connected
AC 120V60Hz

FCC Part 15C

Charlie Zzha / Gary Chen
23.2°C/50.6%/101kPa

Remark: SR1
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Freauency in Hz
Critical _Fregs
Frequency MaxPeak | Average Limit Margin Line | Corr.
(MHz) (dBpv) (dBpv) | (dBuv) | (dB) (dB)
0.582000 25.58 56.00 3042 | L1 10.0
0.598000 10.97 46.00 35.03 | L1 10.0
1.390000 25.07 56.00 3093 | L1 10.1
1.398000 10.94 46.00 35.06 | L1 10.1
3.458000 26.92 56.00 29.08 | L1 10.2
3.562000 12.74 46.00 33.26 | L1 10.2
8.350000 35.65 50.00 1435 | L1 10.3
8.534000 46.43 60.00 1357 | L1 10.3
17.574000 30.65 60.00 29.35 | L1 10.4
17.574000 23.97 50.00 26.03 | L1 10.4
30.000000 20.44 50.00 29.56 | L1 10.4
30.000000 28.87 60.00 31.13 | L1 10.4
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EUT Name:

Order Number:
Model:

Test Mode:

Test Voltage:

Test Standard:

Test By:/Review By:
Tem./Hum./Pressure:

I/O Module

168435417(P01048896)

IQ5-10-8DI-B

On, Normal working with BLE connected
AC 120V60Hz

FCC Part 15C

Charlie Zzha / Gary Chen
23.2°C/50.6%/101kPa

Remark: SR1
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Freauency in Hz
Critical _Fregs
Frequency MaxPeak | Average Limit Margin Line | Corr.
(MHz) (dBuv) (dBpv) | (dBupv) (dB) (dB)
8.354000 31.93 50.00 18.07 | N 10.0
8.942000 42.86 60.00 17.14 | N 10.0
12.890000 25.74 50.00 24.26 | N 10.1
13.218000 37.55 60.00 2245 | N 10.1
14.346000 36.78 60.00 23.22 | N 10.1
14.674000 22.85 50.00 2715 | N 10.1
17.562000 34.44 60.00 2556 | N 10.2
17.566000 28.08 50.00 2192 | N 10.2
19.586000 33.03 60.00 26.97 | N 10.2
19.710000 23.31 50.00 26.69 | N 10.2
22.502000 20.83 50.00 29.17 | N 10.3
22.502000 28.68 60.00 31.32 | N 10.3




