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Conducted Peak Output Power

Test Result
Peak Output | Peak Output Max. Avg. Limit
Modulation Packet Type Channel Power Power Power (dBm) Result
(dBm) (mW) (dBm)
0 -8.762 0.133 None PASS
GFSK DH5 39 -6.235 0.238 None 30 PASS
78 -5.960 0.254 None PASS
0 -6.784 0.210 None PASS
m/4DQPSK 2-DH5 39 -4.283 0.373 None PASS
78 -3.931 0.404 None 20.97 PASS
0 -6.515 0.223 None ' PASS
8DPSK 3-DH5 39 -3.953 0.402 None PASS
78 -3.607 0.436 None PASS
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20dB Bandwidth

Test Result

Modulation Channel Center Frequency (MHz) 20 dB Bandwidth (MHz)

0 2402 MHz 0.9438

GFSK 39 2441 MHz 0.9421

78 2480 MHz 0.9473

0 2402 MHz 1.288

©/4DQPSK 39 2441 MHz 1.286

78 2480 MHz 1.318

0 2402 MHz 1.304

8DPSK 39 2441 MHz 1.297

78 2480 MHz 1.297

Test Graphs
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Carrier Frequencies Separation

Test Result
Left Center Right Center F?:;E:Egy
Modulation Packet frequency frequency . Limit (MHz) Result
(MHz) (MHz) Separation
(MHz)

GFSK DH5 2439.8308 2440.8275 0.9967 0.632 PASS
m/4DQPSK 2-DH5 2440.0201 2441.0273 1.0072 0.879 PASS
8DPSK 3-DH5 2440.1557 2441.1695 1.0138 0.865 PASS

Test Graphs
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Conducted Out Of Band Emission
Test Result
Non-Hopping
00B 00B
. Emission Emission Limit Over Limit
Modulation Packet Channel Frequency Level (dBm) (dB) Result
(MHz) (dBm)
2400.00 -63.121 -29.13 -33.991 PASS
0 2398.68 -62.373 -29.13 -33.243 PASS
2215.60 -40.284 -29.13 -11.154 PASS
GFSK DH5 39 2254.26 -39.182 -26.59 -12.592 PASS
78 2483.50 -63.259 -26.31 -36.949 PASS
2292.96 -49.980 -26.31 -23.670 PASS
2400.00 -62.602 -29.26 -33.342 PASS
0 2398.59 -61.135 -29.26 -31.875 PASS
2215.60 -43.469 -29.26 -14.209 PASS
T/4DQPSK 2-DH5 39 2254.26 -43.933 -27.08 -16.853 PASS
78 2483.50 -62.340 -26.65 -35.690 PASS
24853.3 -50.594 -26.65 -23.944 PASS
0 2400.00 -61.208 -29.21 -31.998 PASS
2215.55 -42.017 -29.21 -12.807 PASS
8DPSK 3-DH5 39 2254.26 -43.078 -26.79 -16.288 PASS
78 2483.50 -61.870 -2643 -35.440 PASS
24996.2 -50.001 -26.43 -23.571 PASS
Hopping
00B 00B
. Emission Emission Limit Over Limit
Modulation Packet Channel Frequency Level (dBm) (dB) Result
(MHz) (dBm)
2397.54 -60.638 -29.05 -31.588 PASS
GFSK DH5 2400.00 -62.360 -29.05 -33.310 PASS
2483.50 -61.844 -26.06 -35.784 PASS
2397.56 -61.254 -29.14 -32.114 PASS
1/4DQPSK 2-DH5 Hopping 2400.00 -62.838 -29.14 -33.698 PASS
2483.50 -62.259 -26.33 -35.929 PASS
2397.63 -61.026 -29.02 -32.006 PASS
8DPSK 3-DH5 2400.00 -61.152 -29.02 -32.132 PASS
2483.50 -62.592 -26.13 -36.462 PASS
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Test Graphs
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—». Trig: FreeRun Avg|Hold: 1001100
#Atten: 26 dB

[ Keysight Spectrum Anslyzer - Swapt 54
R T

Center Freq 2.400000000 GHz N Avg Type: Log-Pwr
PHO: —». Trig: FreeRun Avg|Hold: 1001100
IF Gain:Low #Atten: 26 dB

- Mkr1 2.397 56 GHZ
Ref Offset 1 dB
Ref 15.00 dBm -61.254 dBm

- Mkr1 2.397 54 GHZ
Ref Offset 1 dB
Ref 15.00 dBm -60.638 dBm

Span 10.00 MHz Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

Sweep 1.000 ms (1001 pts)|

‘Center 2.400000 GHz
HiRes BW 100 kHz #VBW 300 kHz

#VBW 300 kHz

2.404 84 GHz|(A]_-9.064 dBm 240316 GHz|(A]_-9.143 dBm

SSomunmewn

STATUS

STATUS

Out Of Band Emission(Left) Out Of Band Emission(Left)
GFSK _DH5_Channel Hopping n/4DQPSK_2-DH5_Channel Hopping

[ Keysight Spectrum Anslyzer - Swapt 54
R T
Center Freq 2.483500000 GHz _ Avg Type: Log-Pwr Center Freq 2.483500000 GHz _ Avg Type: Log-Pwr
—». Trig: Free Run AvglHold: 100100 v o W Trig: Free Run AvglHold: 100100
#Atten: 26 dB :Low #Atten: 26 dB

[ Keysight Spectrum Anslyzer - Swapt 54
R T

Mkr2 2.483 50 GHz|

Mkr2 2.483 50 GHz| Offse
Ref Offset 1 dB -62.259 dBm

Ref Offset 1 dB
o -61.844 dBm Ref 15.00 dBm

Ref 15.00 dBm

‘Center 2.483500 GHz Span 10.00 MHz ‘Center 2.483500 GHz Span 10.00 MHz
HiRes BW 100 kHz Sweep 1.000 ms (1001 pts)| HiRes BW 100 kHz Sweep 1.000 ms (1001 pts)|

#VBW 300 kHz

2478 84 GHz | (A)

; 2,483 50 GHz | (A) -61.844 dBm
Out Of Band Emission(Right) Out Of Band Emission(Right)
GFSK_DH5_Channel Hopping n/4DQPSK_2-DH5_Channel Hopping

[ Keysight Spectrum Anslyzer - Swapt 54
R T
Center Freq 2.400000000 GHz _ Avg Type: Log-Pwr Center Freq 2.483500000 GHz _ Avg Type: Log-Pwr
—». Trig: Free Run AvglHold: 100100 v Trig: Free Run AvglHold: 100100
#Atten: 26 dB w #Atten: 26 dB

[ Keysight Spectrum Anslyzer - Swapt 54
R T

e Mkr2 2.483 50 GHz|
Ref Offset 1 dB -62.592 dBm

Ref Offset 1 dB
Ref 15.00 dBm

Ref 15.00 dBm

‘Center 2.483500 GHz Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

Span 10.00 MHz
HiRes BW 100 kHz

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

‘Center 2.400000 GHz
HiRes BW 100 kHz

#VBW 300 kHz

240217 GHz|(A]_-9.021 dBm

SSomunmewn

STATUS

STATUS

Out Of Band Emission(Left) Out Of Band Emission(Right)
8DPSK_3-DH5_Channel Hopping 8DPSK_3-DH5_Channel Hopping
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Duty Cycle
Test Result
. . . Duty Cycle Duty Cycle Duty Cycle
Modulation Packets Channel On Time (ms) | Period (ms) (%) (linear) Factor (dB)
0 2.896 3.748 77.27 0.7727 1.1199
GFSK DH5 39 2.894 3.748 77.21 0.7721 1.1233
78 2.896 3.748 77.27 0.7727 1.1199
0 2.882 3.748 76.89 0.7689 1.1413
©/4DQPSK 2-DH5 39 2.884 3.748 76.95 0.7695 1.1379
78 2.884 3.748 76.95 0.7695 1.1379
0 2.884 3.748 76.95 0.7695 1.1379
8DPSK 3-DH5 39 2.884 3.748 76.95 0.7695 1.1379
78 2.882 3.748 76.89 0.7689 1.1413
Test Graphs
| Keysight Spectrum Analyzer - Swept SA [E=Rr=m

| SENSE:PULSE] [ | 03:16:54 AM Mar 26, 2024

Center Freq 2. 402000000 GHz Avg Type: RMS TF’-“CE

PNO: Fast —»— Trig: FreeRun i
IFGain:Low #Atten: 26 dB BiEgA AAAAA

Ref Offset 1 dB
Ref 17.00 dBm

Center 2.402000000 GHz
#VBW 8.0 MHz* Sweep 20.00 ms (10001 pts;

MKR| MODE| TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE
1 MAEENE 8.940 ms 17 56dBm| |
2 INEERNEITN 2.896 ms 525 dB

(A1 [1[¢t (A 3748 ms 2571dB
—

»

m

1

GFSK(DH5)_Channel 0
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| Keysight Spectrum Analyzer - Swept A =R
R T RF 500 AC | SENSE:PULSE] [ | 03:19:22 AM Mar 26, 2024

Center Freq 2.4400000 GHz Avg Type: RM$S

PNO: Fast -»— 1rig: Free Run
IFGain:Low #Atten: 26 dB

Ref Offset 1 dB
Ref 17.00 dBm

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
gl N [1[¢t[  11.69ms| 27 = Y A O
2 INEEREEIT 2.894 ms[(A 09ad [ 0000000000000 ]

N A1 [ 1] ¢t (Al 3.748 ms|[(A] 7 - -1 I
N rr - r 1

- 0000
I -
]
]
]
0000
1 0000
1 I -
« v
MSG STATUS
GFSK(DH5)_Channel 39
| Keysight Spectrum Analyzer - Swept A ==
R T RF 500  AC | SENSE:PULSE] [ | 03:20:49 AM Mar 26, 2024
Center Freq 2.480000000 GHz Tria: Free R Avg Type: RMS T?ﬁii
- ¥
PNO: Fast —»— Irig: FreeRun ot A A AAA A

IFGain:Low #Atten: 26 dB

Ref Offset 1 dB
Ref 17.00 dBm

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
gl N (1]t  949%ms| A370dBm| | [ 0000000 ]
)A A1 [1[t[(A) 289 ms[(A) 36808 T [ 0000000000000
el A1 [1]t[(Ay  3748msf(A) 263608 [ [ 000000 |
N rr - r ] I
5 I - B
q | - |
7 - |
8 - |
9 ]

10 ]

11 I I -

T

GFSK(DH5)_Channel 78
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|_ Keysight Spectrum Analyzer - Swept SA

(B

| SENSE:PULSE] [

03:22:42 AM Mar 26, 2024

[
Avg Type: RMS

PNO: Fast -»— 1rig: Free Run
IFGain:Low #Atten: 26 dB

Ref Offset 1 dB
1LU gB.‘dIV Ref 17.00 dBm

MKR MODE TRC| SCL x FUNCTION FUNCTION WIDTH

1n 05dBm| |

bl
c
il
m

NCTION VALUE

IMSG STATUS

n/4DQPSK(2-DH5)_Channel 0

=R

| SENSE:PULSE] [ |

Avg Type: RMS
PNO: Fast -»— 1rig: Free Run
IFGain:Low #Atten: 26 dB

Ref Offset 1 dB
1LU gB.‘dIV Ref 17.00 dBm

03:24:17 AM Mar 26, 2024
TRACE [

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE
1 IIII]II_EEEEEI___
)A A1 [1[t[(a)  2884ms[(A)y 3958 T [ 0000000000000
el A1 [1]t[(Ay  3748msf(A) 283008 [ [ 00000 |
Ny rr - r 1 I
5 I - B
q | - |
7 - |
8 - |
9 ]

10 ]

11 I I -

T

IMSG STATUS

n/4DQPSK(2-DH5)_Channel 39
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|_ Keysight Spectrum Analyzer - Swept SA

R T RF 500 AC | sEnsE:PULSE] [ I
Center Freq 2.480000000 GHz ) Avg Type: RM$S
PNO: Fast -»— 1rig: Free Run
IFGain:Low #Atten: 26 dB

(B

03:26:44 AM Mar 26, 2024

Ref Offset 1 dB
Ref 17.00 dBm

#VBW 8.0 MHz*

MKR| MODE TRC SCL X Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE
il N [1[¢t]  11.95ms] 1364dBm| |

EL A1 [ 1]t [(A 3748 ms[(A 27.28 dB
4 I I I )

m

STATUS

n/4DQPSK(2-DH5)_Channel 78

|_ Keysight Spectrum Analyzer - Swept SA

[E===R=T
R T RF 500  AC | SENSE:PULSE] [ | 03:29:24 AM Mar 26, 2024
Center Freq 2.402000000 GHz Tria: Free R Avg Type: RMS Tﬁ;ﬁii
PNO: Fast —»— Trig: Free Run P [T
IFGain:Low #Atten: 26 dB BiEgA AAAAA

Ref Offset 1 dB
Ref 17.00 dBm

Sweep 20.00 ms (10001 pts

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
gl N [1[t[ 118 ms|  -1828dBm| | ]
)A A1 [1[t[(a)  2884ms[(A)y 307¢8[ T [ 000000
ST A1 (1]t [(A 3.748 ms|[(A] 244108 [ 0000000000000
N rr - ] ]
5 I 18
6 I I
7 I
8 I
9 - ]
10 - r ]
11 I | R R
‘ v
IMSG

STATUS

8DPSK(3-DH5)_Channel 0
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|_ Keysight Spectrum Analyzer - Swept SA =] |
0 | SENSE:PULSE] [ | 03:30:55 AM Mar 26, 2024
Avg Type: RMS

PNO: Fast -»— 1rig: Free Run
IFGain:Low #Atten: 26 dB

Ref Offset 1 dB
1LU gB.‘dIV Ref 17.00 dBm

MKR| MODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE
1 MAEENE 11.57 ms 1543 dBm| | ]
2 mnn 2.884 ms 243d8] ] ]
]
]
- B
|
|
|
]
- ]
I -
v
IMSG STATUS
8DPSK(3-DH5)_Channel 39
| Keysight spectrum AnalyzEr SWEpt SA =

R T RF Al | SENSE:PULSE] [ | 03:33:35 AM Mar 26, 2024
Avg Type: RMS TRACE [

PNO: Fast -»— 1rig: Free Run
IFGain:Low #Atten: 26 dB

Ref Offset 1 dB
1LU gB.‘dIV Ref 17.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 IIII]II___

)A A1 [1[t[(A)  2882ms[(A)y 48ta8] T [ 00000000000

3 (A [1]¢t[(A)  3748msf(A) 992308 | [ 00000000
I ) A

=
oCWL~NO oM
n

IMSG STATUS

8DPSK(3-DH5)_Channel 78
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Dwell Time

Test Result
. Number of .
Modulation Packet Channel SR Pulses in DT TG Limit (ms) Result
(ms) (ms)
31.6 seconds

GFSK DH5 CH78 2.896 102 295.39 PASS
m/4DQPSK 2-DH5 (2480MHz) 2.880 109 313.92 <400 PASS
8DPSK 3-DH5 2.896 115 333.04 PASS

Test Graphs

[ Kesight Spectrum Analyzer - Swept 54

[ Kesight Spectrum Analyzer - Swept 54

Center Freg 2.480000000 GHz i Avg Type: Log-Pwr
PhO: Fast s~ Trig: Free Run
IFGain:Low #Atten: 26 dB

.Centar Freq 2.480000000 GHz Trig Delay-2.000 ms Avg Type: Log-Pwr
PNO: Fast —»—  Trig: Video
IFGaln:Low #Atten: 26 dB
Ref Offset 1 dB
Ref 15.00 dBm

Ref Offset 1 dB
Ref 16.00 dBm

L [LTTAVRPT
‘Center 2,480000000 GHz Span 0 Hz,
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 8.000 ms (1001 pts);
MR MODE Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE e
S8 A2 |1 2.896 ms|(A) -0.10 dB |
E 1984 ms|(A) _ 6.21dBm

: Center 2.480000000 GHz Span 0 Hz
v Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (40000 pts]
= s vs
Pulse Width Number of Pulses in 31.6 seconds
GFSK_DH5 GFSK_DH5
7 v — . 7 v —
Center Freq 2.480000000 GHz ;rinl'-";:!v-z-m ms Avg Type: Log-Pwr - Center Freq 2.480000000 GHz T Avg Type: Log-Pwr
h rig: Video - rig: Free Run
Ftainilow  #Aien: 26 dB MMNR i Ftainilow _ #Aien: 26 dB

Ref Offset 1 dB

Ref Offset 1 dB AMKr1 2. SL‘D ms|
Ref 15.00 dBm

Ref 16.00 dBm -0.58 dB]

‘Center 2.480000000 GHz Span 0 Hz
IRes BW 1.0 MHz #VBW 3.0 MHz Sweep 8.000 ms (1001 pts)

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

t (A} 2880 ms|(A) -0.58 dB |
£ (a) 1866 ms | (A) $6.95 dBm

Center 2.480000000 GHz ‘Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (40000 pts]
use sTATUS : sTATUS

Pulse Width Number of Pulses in 31.6 seconds
11/4DQPSK_2-DH5 11/4DQPSK_2-DH5
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o Keysight Spectrum Analyzer - Swept 54
T

Trig Delay-2.000 ms
s Trig: Video

Center Freq 2.480000000 GHz
PNO: Fast
#Atten: 26 dB

IFGain:Low

Ref Offset 1 dB
Ref 16.00 dBm

Center 2.480000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Avg Type: Log-Pwr

Span 0 Hz
Sweep 8.000 ms (1001 pts)

FUNCTION

2896 ms|(A) -2.23 dB|
1.360 ms | (A} 6.06 dBm

FUNCTION WIDTH

STATUS.

KaysightSpactium Anshyzer - Swept SA
R T

Center Freq 2.480000000 GHz N Avg Type: Log-Pwr
—». Trig: Free Run

PNO: Fast
#Atten: 26 dB

IFGain:Low

Ref Offset 1 dB
Ref 15.00 dBm

Center 2.480000000 GHz ‘Span 0 Hz
Sweep 31.60 s (40000 pts]

Res BW 1.0 MHz #VBW 3.0 MHz

ATUS.

Number of Pulses in 31.6 seconds

Pulse Width
8DPSK_3-DH5

8DPSK_3-DH5
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Number Of Hopping Channel

Test Result
Modulation Packet e A Limit Result
Channel
GFSK DH5 79 15 PASS
m/4DQPSK 2-DH5 79 15 PASS
8DPSK 3-DH5 79 15 PASS
Test Graphs

[ Kesight Spectrum Anshyzer - Swapt 54
R T

Center Freg 2.420500000 GHz )
PNO: Fast ~»—~  Trig: Free Run
IFGain:Low #Aren: 26 dB

Ref Offset 1 dB
Ref 15.00 dBm

{ |mr-“. nny
'\"M“‘ mMH
u IRIRIININ IRAE
"jiyulvﬂgn I

#VBW 300 kHz

vg Type: Log-Pwr
AvglHold: 1010

TATUS

[ Kesight Spectrum Anshyzer - Swapt 54
R T

Center Freg 2.461750000 GHz )
PNO: fagt —»—  Trig: Free Run
IFGain:Low #Aren: 26 dB

Ref Offset 1 dB
Ref 15.00 dBm

|n| |\|\mm|\
H IH\,|\|| hi

".‘ ! Wt
| lu& "|“ll'l‘“

‘.\‘|\| {Ijm\.l\lmml‘\l,r\l\l‘|ﬂ|\n|\‘|‘.||\|l‘|

Start 2.44000 GHz
#Res BW 100 kHz

Stop 2.44100 GHz

Sweep 3.933 ms (1001 pts) #VBW 300 kHz

I \. [TRIRY
IRRRN'E “
Vi IR}

03:45:24 A0 Mar 25, 2
3 Type: Log-Pwr ™
Avg|Hold:>1010

f"‘ innnn
‘|\ IR1a! |M
‘Vu,,

\1\[\‘}" ‘,\

‘il\

Stop 2.48350 GHz,
Sweep 4.200 ms (1001 pts)

Low End Spectrum Channel Hopping Plot

GFSK

GFSK

High End Spectrum Channel Hopping Plot

[ Keysight Spectrum Anslyzer - Swapt 54
R T

.Cemer Freq 2.420500000 GHz _
tFas s~ Trig: FreeRun
IFGain:Low #Anen: 26 4B

Ref Offset 1 dB
Ref 15.00 dBm

#VBW 300 kHz

Avg Type: Log-Pwr
Avg|Hold:>1010

[ Keysight Spectrum Anslyzer - Swapt 54
R T

.Cemer Freq 2.461750000 GHz

PNO: Fast —»—  11g: FreeRun
IFGain:Low #Atten: 26 dB

Ref Offset 1 dB
Ref 15.00 dBm

Start 2.44000 GHz
es BW 100 kHz

Stop 2.44100 GHz
Sweep 3.933 ms (1001 pts)

#VBW 300 kHz

o

vg Type: Log-Pwr
AvglHold: 1010

Stop 2.48350 GHz
Sweep 4.200 ms (1001 pts)

Low End Spectrum Channel Hopping Plot

1/4DQPSK

1/4DQPSK

High End Spectrum Channel Hopping Plot
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mren ===

[LEIE 6, 2024

[ Keysight Spectrum Anslyzer - Swapt 54
AT

Center Freq 2.420500000 GHz N Avg Type: Log-Pwr
PNO: Fagt —»—  Trig: FreeRun Avg|Hold: 1010 A
IFGain:Low #Atten: 26 dB PP

Ref Offset 1 dB.

Ref 15.00 dBm

A0 T
AL A
WY

Stop 2.44100 GHz
#VBW 300 kHz Sweep 3.933 ms (1001 pts)

use STATUS.

[ Keysight Spectrum Anslyzer - Swapt 54
AT

Center Freq 2.461750000 GHz N Avg Type: Log-Pwr
ENC: fast —»-  Trig: FreeRun AvglHold:>1010
IFGain:Low #Atten: 26 dB

Ref Offset 1 dB
Ref 15.00 dBm

Stop 2.48350 GHz
Sweep 4.200 ms (1001 pts)

Start 2.44000 GHz
#Res BW 100 kHz #VBW 300 kHz

use us

Low End Spectrum Channel Hopping Plot
8DPSK

High End Spectrum Channel Hopping Plot
8DPSK




