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1) Duty Cycle

Test Result

Modulation

Packets

Channel

On Time

(ms)

Period (ms)

Duty Cycle
(%)

Duty Cycle

(linear)

Duty Cycle
Factor (dB)

1/T

GFSK

DH5

2.886

3.748

77.00

0.7700

1.1351

0.3465

39

2.886

3.748

77.00

0.7700

1.1351

0.3465

78

2.886

3.748

77.00

0.7700

1.1351

0.3465

Test Graphs

Spectrum o Spectrum o
Ref Level 20.00 dBm  Offset 11,39 dB @ RBW 10 MHz Ref Level 20.00 dBm  Offset 11,52 dB @ RBW 10 MHz
o ate 2508 @ SWT  20ms @ VBW 10 MHz o ate 2508 @ SWT  20ms @ VBW 10 MHz
SGL SGL
(@ 1Rm Cirw (@ 1Rm Cirw
M1l 0.77 dBm M1l ~5.34 dBm|
o 10.83800 ms o 9.89400 ms|
Wi D201l -4.16 def D2[1] 2.74 dB
B — 2500 § .88600 m|
a0l 8245 =rodEmE=D1 -9.086
20 20
30 30
40 d -40 dem L
e = bt [ W v
50 50
50 50
70 70
CF 2.402 GHz 10001 pts 2.0ms/ CF 2.441 GHz 10001 pts 2.0ms/
Marker Marker
Type | Ref | Trc | X-value | Y-value Function Function Result Type | Ref | Trc | X-value | Y-value Function Function Result
[ w1 1 10838 ms 0.77 dém [ w1 1 9,894 ms -3.34 dBm
D2 mi| 1 2.886 ms | -4.16 de D2 mi| 1 2.886 ms | 27408
03[ mi| 1 3.748 ms -17.48 dB 03[ mi| 1 3.748 ms -37.25 dB
J [ J ]

GFSK(DH5)_Channel 0

GFSK(DH5)_Channel 39

Spectrum o
Ref Level 20.00 dBm  Offset 11,50 dB @ RBW 10 MHz
o ate 2508 @ SWT  20ms @ VBW 10 MHz
SGL
(@ 1Rm Cirw
M1l ~0.85 dBm|
o 11.74000 ms
D2[1] -4.26 def
M1
N B 2.88600 ms|
1 9839
op
2|
-3
i e ==
50
50
70
CF 2.48 GHz 10001 pts 2.0ms/
Marker
Type | Ref | Trc | X-value | Y-value Function Function Result
[ w1 1 1174 ms -0.65 dBm
D2 mi| 1 2.886 ms | -4.26 de
03[ mi| 1 3.748 ms -17.42 dB
J ]
Dato: £.APR.2025 11:09:13

GFSK(DH5)_Channel 78

Appendix Report 2/9




@ BANGCE

CERTIFICATION INSPECTION SERVICE

Project No.: CISR250401019

2) Dwell Time

Test Result
Number of
Pulse Width Dwell Time
Modulation Packet Channel Pulses in 31.6 Limit (ms) Result
(ms) (ms)
seconds
CHO
GFSK DH5 2.888 118 340.78 <400 PASS
(2402MHz)
Test Graphs
Spectrum @ Spectrum @
I e i oacaim oWt atiesm vBw ama
SGL Count 1/1 TRG: VID SGL Count 1/1
@ 14P Clrw e e :;AP Clrw
= D2[1] -0.40 d;

0.610

1001 pts CF 2.402 GHz 30000 pts 3.16 5/

. — J =
Pulse Width Number of Pulses in 31.6 seconds
GFSK_DH5

GFSK_DH5
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3) Number Of Hopping Channel

Test Result

Number of Hopping
Modulation Packet Limit Result
Channel
GFSK DH5 79 15
Test Graphs

Spectrum vy Spectrum vy
Ref Level 15.00 dém Offset 11.46 dB @ RBW 500 kHz Ref Level 15.00 dém Offset 11.46 dB @ RBW 500 kHz
[» Att 25ds  SWT 1ms @ VBW 2MHz Mode Sweep [» Att 25ds  SWT 1ms @ VBW 2MHz Mode Sweep
Count 10/10 Count 10/10
@ 1Pk Max @ 1Pk Max
10 10
==
TVYVYVUTw IV VTV YV VYV YV VYTV VWV Y VY YV VY VYTV Y VVY UV VvV VY Ty V VIV VYV VYV VYV VV\/\
-10 \
-20 \
20 \
40 L
=0 =0
50 50
od 70d
-0 -0
Start 2.4 GHz 1001 pts Stop 2.441 GHz Start 2.44 GHz 1001 pts Stop 2.4835 GHZ
— — ——— e —
U ] AR )i ] QD o
Date: §.APR.2075 10:53:07 Date: §.APR.2075 10:53:37

Low End Spectrum Channel Hopping Plot

GFSK

High End Spectrum Channel Hopping Plot

GFSK
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4) Conducted Peak Output Power

Test Result

Modulation

Packet Type

Channel

Peak Output
Power

(dBm)

Peak Output
Power

(mw)

Limit

(dBm)

Result

GFSK

1.81

1.52

DH5

39

0.95

1.24

78

0.24

1.06

PASS

<30 PASS

PASS

Test Graphs

Spectrum

@

o ate 25d8 @ SWT
SGL Count 100/100

Ref Level 26,39 dém _ Offset 11,39 db @ RBW 3 MHz

1ms @ VBW 3 MHz Mode Sweep

(@ 17k Max

M1[1]

1.81 dBm|
2.40195000 GH|

=

20

-0

-40

=0

-60

70

CF 2.402 GHz
S

1001 pts

Span 5.0 MHz
—

Dato: £.1F3.2025 10:48:54

Ref Level 26.52 dBm

Spectrum

@

25d8 @ SWT

SGL Count 100/100

Offset 11,52 db @ RBW 3 MHz,
1ms @ VBW 3 MHz Mode Sweep

(@ 17k Max

Mi[1] 0.95 dBm|

2.44105490 GH|

CF 2.441 GHz

Span 5.0 MHz
—

J (]

PR.2025 11:02:08

Peak Output Power
GFSK_Channel 0

Peak Output Power
GFSK_Channel 39

Spectrum

@

o ate 25d8 @ SWT
SGL Count 100/100

Ref Level 26,50 dém  Offset 11,50 db @ RBW 3 MHz

1ms @ VBW 3 MHz Mode Sweep

(@ 17k Max

M1[1]

0.24 dBm|
2.47990010 GH|

20

-0

-40

0

-60

70

CF 2.48 GHz

1001 pts

Span 5.0 MHz
—

Dato: £.3F3.2025 11:06G:00

Peak Output Power
GFSK_Channel 78

Appendix Report 5/9




BANGGCE

CERTIFICATION INSPECTION SERVICE

Project No.: CISR250401019

5) 20dB Bandwidth

Test Result

Modulation

Channel

Center Frequency (MHz)

20 dB Bandwidth (MHz)

2402 MHz

1.01

GFSK

39

2441 MHz

1.01

78

2480 MHz

1.01

Test Graphs

Spectrum

@

RefLevel 10.00 dBm  Offset 11,39 db @ RBW 30 kHz

Att 15de  SWT 10ms @ VBW 100 kHz Mode Sweep
Count 100/100
@ 1Pk Max
Mi1[1] -1.05 dBm|
0 M1 2.402076650 GHz|
M2[1] -20.90 dBm|

M3 IVN _\M\/\_‘\wz

of ™

T

Spectrum

@

Ref Level 8,00 dBm

Offset 1152 dB @ RBW 30 kHz

Att 15d8  SWT 10ms @ VBW 100 kMz Mode Sweep
Count 100/100
@ 1Pk Max
T Ml ~1.62 dBm

od 2.441022050 GHe|

Mﬂ/"v\w\wzm -21.55 dBm|
10 vy 2.441522750 GHe|
a6 m3 /V‘ M\/\ M2

S

™M

M'\\Mw

o 70
. 80
CF 2.402 GHz 10000 pts Span 8.0 MHz CF 2.441 GHz 10000 pts Span 8.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value Function Function Result Type | Ref | Trc | X-value | Y-value Function Function Result
[ w1 1 2.40207665 GHz -1.05 dBm [ w1 1 2.44102205 GHz -1.62 dBm
MZ‘ 1 2.40252485 GHz | -20.90 dBm MZ‘ 1 2.44152275 GHz | -21.55 dBm
[E] o 240151175 GHz -20.94 dbm [E] o 2.44051055 GHz -21.52 dbm
J CRNNSRAED W J [
Dato: B.AER.2025 10:48:3 Dato: £.AP.2025 11:0l:sl
Spectrum o
Ref Level 5,00 dém  Offset 11,50 db @ RBW 30 kHz
At 1508 SWT  10ms @ VBW 100kHz Mode Sweep
Count 100/100
(@ 17K Max
M1l ~2.27 dBm|
od > 2.480016050 GHZ]
] m2[1] -22.15 dBm|
-10 7 2.480508050 GHz]
55 EWL

'\/\}u
W

i Vil

™

P g
70
80
CF 2.48 GHz 10000 pts Span 8.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value Function Function Result
[ w1 1 2.4B001605 GHz -2.27 dBm
MZ‘ 1 2.48050805 GHz | -22,15 dBm
[E] o 2.47952495 GHz -22.21 dbm

C— ]

Dato: £.3F3.2025 11:05:41

GFSK_DH5_Channel 78
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6) Carrier Frequencies Separation

Test Result

Hopping
Left Center Right Center
Modulation Packet Frequency Limit (MHz) Result
frequency (MHz) | frequency (MHz)
Separation (MHz)
GFSK DH5 2439.8497 2441.09 1.2402 1.01
Test Graphs

[0 17k Max

[ M1[1]

10 it

-
.

-10 dBm— ™m W

6.10 dBm|
2.439849750 GHz|

1.2409

GF 5.4905 Gz 15000 pts Span 5.0 Mz
R 10000 pts
L 1 WA 0
tes BATR2035 11511501
GFSK
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7) Conducted Out Of Band Emission

Test Result

Non-Hopping
OOB Emission OOB Emission
Limit Over Limit
Modulation Packet Channel Frequency Level Result
(dBm) (dB)
(MHz) (dBm)
824.50 -38.748 -18.34 -20.408 PASS
0 2397.72 -49.121 -18.34 -30.781 PASS
2400.00 -49.540 -18.34 -31.200 PASS
GFSK DH5
39 9764.55 -42.471 -19.17 -23.301 PASS
2483.50 -50.060 -19.95 -30.110 PASS
78
9920.20 -39.725 -19.95 -19.775 PASS
Hopping
OOB Emission OOB Emission
Limit Over Limit
Modulation Packet Channel Frequency Level Result
(dBm) (dB)
(MHz) (dBm)
2397.58 -47.716 -18.42 -29.296 PASS
GFSK DH5 Hopping 2400.00 -48.810 -18.42 -30.390 PASS
2483.50 -50.000 -20.0 -30.000 PASS
Test Graphs
-.]A;kt — 25dB  SWT 1ms @ VBW 300 kHz  Mode Sweep g(t;tL count m/];S de SWT 250 ms @ VBW 300 kHz Mode Sweep
10 mi[1] -49.12 dBm| [@ 1Pk Max
M 2.3977200 GHz| mi[1] 38.75 dBm|
o xl mM2[1] 2.4&4;‘5"4"?'3 e 824.462 MHz|
/
T / \ S .-
- o A /uf/ x\w Ly 74M]~
MT‘;EE‘ Rsf}Tn:]| X—;laalgu;am - | v:::l]u;da |__Function | Function Result -80
B
D)4 ) [ T — — ) ]
Out Of Band Emission 30.0 MHz - 25000.0 MHz
GFSK_DH5_Channel 0 GFSK_DH5_Channel 0
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Spectum | =) Spectum | =)
Ref Level 15.00 dBm Offset 11.52 dB @ RBW 100 kHz Ref Level 10.40 dém Offset 11.52 dB @ RBW 100 kHz
o Att 25d8  SWT 1ms @ VBW 300 kHz _Mode Sweep Att 15d8  SWT  250ms @ VBW 300 kHz Mode Sweep
@ 1Pk Max SGL Count 10/10
M3[1] 0.83 dBm| (@ 1Pk Max
10 2.4410720 GHz| M1[1] -42.47 dBm|
i3 9.764555 GHz|
0 X o
1\
1
40 \/ s
A [ o | |
a5 0, s fy " . I
60 d 7
-70
a0
-80 d
CF 2.441 GHz. 691 p_ls Span 10.0 MHz Start 30.0 MHz 30000 pts Stop 25.0 GHz
] G e ] .
Out Of Band Emission 30.0 MHz - 25000.0 MHz
GFSK_DH5_Channel 39 GFSK_DH5_Channel 39
Spectrum =) (Spectrum ) =)
Ref Level 15.00 dBm Offset 11.50 dB8 @ RBW 100 kHz Ref Level 10.38 dBm Offset 11.50 dB @ RBW 100 kHz
o Att 25dB  SWT 1ms @ VBW 300 kHz  Mode Sweep Att 15dB  SWT 250 ms @ VBW 300 kHz Mode Sweep
[@ 1Pk Max SGL Count 10/10
M2[1] -50.06 dBm)| © 1Pk Max
10 2.4835000 GHz| m1[1] 39.72 dBm|
- M3[1] 0.05 dBm| 9.920201 GHz|
N
1 -19.950 - 1 39850
R
i
. [ |\
!\rﬂ‘ muw A W5 =
1 A 5
-
0s
-80
-
EFTIET SoipEs SR OB TN FITINES TR
= 2o 100 ) 20000 bt Stop
J J{ J e
Out Of Band Emission 30.0 MHz - 25000.0 MHz
GFSK_DH5_Channel 78 GFSK_DH5_Channel 78

Spectrum vy Spectrum vy
Ref Level 15.00 dBm Offset 11.39 dB8 @ RBW 100 kHz Ref Level 15.11 dBm Offset 11.50 dB8 @ RBW 100 kHz
o Att 25dB  SWT 1ms @ VBW 300 kHz  Mode Sweep o Att 25dB  SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk Max [@ 1Pk Max
10 Mi1[1] -47.72 dBm| M1[1] 0.00 dBm|
2.:5}35832 GHz| 10 2.4788980 GHz|
M2[1] 8.81 dBm| it M2[1] -50.00 dBm|
0 ﬂ /’\ zfﬁ'ixuu 7& 0o 2.4835000 GHZ|
a0 . ”\ /W\
o aBR—01 -18.420 /\(
-40 ML I /\/J 30
o
0 \ I
Sod A, .. 1.4, A ad
- -
EERYT 51 pis Spon 100 Wz
Marker 70
Type | Ref | Trc | X-value Y-value Function | Function Result
M1 1 2.3975832 GHz -47.72 dBm a0
M2 1 2.4 GHz -48.81 dBm
{IE) 1 2.40398 GHz 1.58 dBm CF 2.4835 GHz 691 pts Span 10.0 MHz
[cr2.5030 5 )
L J JC J
Out Of Band Emission(Left) Out Of Band Emission(Right)
GFSK_DH5_Channel Hopping GFSK_DH5_Channel Hopping
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