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Page 1 of 55 FCC ID: 2A7DX-COLORS8
1. Bandwidth
1.1 OBW
1.1.1 Test Result
TX Frequency Packet 99% Occupied Bandwidth (MHz) .
Mode Type (MHz) Type ANT Result Limit Verdict
2402 DH5 1 0.745 / Pass
GFSK SISO 2441 DH5 1 0.748 / Pass
2480 DH5 1 0.751 / Pass
2402 2DH5 1 1.144 / Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.144 / Pass
2480 2DH5 1 1.140 / Pass
2402 3DH5 1 1.153 / Pass
8DPSK SISO 2441 3DH5 1 1.155 / Pass
2480 3DH5 1 1.153 / Pass
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1.1.2 Test Graph
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8DPSK_3DH5 HCH_2480MHz_Antl_NTNV
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1.2 20dB BW
1.2.1 Test Result
TX Frequency Packet 20dB Bandwidth (MHz) .
Mode Type (MHZz) Type ANT Result Limit Verdict
2402 DH5 1 0.817 / Pass
GFSK SISO 2441 DH5 1 0.845 / Pass
2480 DH5 1 0.857 / Pass
2402 2DH5 1 1.283 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.284 / Pass
2480 2DH5 1 1.281 / Pass
2402 3DH5 1 1.295 / Pass
8DPSK SISO 2441 3DH5 1 1.296 / Pass
2480 3DH5 1 1.293 / Pass
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1.2.2 Test Graph
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2. Maximum Conducted Output Power

2.1 Power

2.1.1 Test Result

TX Frequency Packet Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) Type ANT1 Limit Verdict
2402 DH5 4.06 <=30 Pass
GFSK SISO 2441 DH5 3.73 <=30 Pass
2480 DH5 4.56 <=30 Pass
2402 2DH5 3.36 <=20.97 Pass
Pi/4ADQPSK SISO 2441 2DH5 3.10 <=20.97 Pass
2480 2DH5 3.89 <=20.97 Pass
2402 3DH5 3.30 <=20.97 Pass
8DPSK SISO 2441 3DH5 3.07 <=20.97 Pass
2480 3DH5 3.84 <=20.97 Pass
Notel: Antenna Gain: Antl: 1.01dBi;




Page 14 of 55 FCC ID: 2A7DX-COLORS8

GFSK_DH5_LCH_2402MHz_Antl_NTNV

30 Ant: Ant1
CENT: 2402 MHz
S%an 4.085 MHz
20 RBW 1 MHz
VBW: 1 MHz
Detector: Peak
TraceType: MAX Hold
10 1 AverageCount: 1
SweepPoint: 1001
SweepTime: 1 ms
0 Sweep: Continue
AverageType: RMS
_10 4
Power: 4.06dBm
Maker:
= 504 1. 2401.992 MHz
= 4.06 dBm
om
o
~ -30 1
(]
3
-1 —40
_50 4
_60 4
_?0 4
_80 -
—— Trace
-90 T T T T T T T
2399.958 2404.043
Frequency (MHz)
GFSK_DH5_MCH_2441MHz_Antl_NTNV
30 Ant: Ant1
CENT: 2441 MHz
Span: 4.225 MHz
20 + RBW: 1 MHz
VBW: 1 MHz
Detector: Peak
TraceType: MAX Hold
10 1 AverageCount: 1
SweepPoint: 1001
SweepTime: 1 ms
0 Sweep: Continue
AverageType: RMS
_10 4
Power: 3.73dBm
Maker:
= 504 1. 2440.954 MHz
c 3.73dBm
m
o
~ -30 1
(0]
3
-1 —40
_50 4
_60 4
_?0 4
_80 4
— Trace
-90 T T T T T T T
2438.888 2443 113

Frequency (MHz)




Page 15 of 55 FCC ID: 2A7DX-COLORS

GFSK_DH5_HCH_2480MHz_Ant1_NTNV

Ant: Ant1
CENT: 2480 MHz
S%an 4.285 MHz
20 4 RBW: 1 MHz
VBW: 1 MHz
Detector: Peak
TraceType: MAX Hold
10 4 1 AverageCount: 1
SweepPoint: 1001
SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 4
Power: 4 56dBm
Maker:
—_ 1. 2479.975 MHz
e 201 156 dBm
[a0]
o
~ -30
]
3
1 —40 A
_50 4
_60 4
_70 4
_80 4
—— Trace
-90 T T T T T T T T T
2477.858 2482143
Frequency (MHz)
Pi/ADQPSK_2DH5_LCH_2402MHz_Antl_NTNV
30 Ant: Ant1
CENT: 2402 MHz
Span: 6.415 MHz
20 4 RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 4 1 AverageCount: 1
SweepPoint: 1001
SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 4
Power: 3 36dBm
Maker:
= 20 1.2402.103 MHz
= 3.36 dBm
[a0]
e
~ -30
(]
3
1 —40 A
_50 4
_60 4
_70 4
_80 4
—— Trace
-90 T T T T T T T T T
2398.793 2405.208

Frequency (MHz)




Page 16 of 55 FCC ID: 2A7DX-COLORS

Pi/ADQPSK_2DH5_MCH_2441MHz_AntL_NTNV

Ant: Ant1
CENT: 2441 MHz
S%an 6.42 MHz
20 4 RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 1 AverageCount: 1
SweepPoint: 1001
' SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 4
Power: 3.10dBm
Maker:
—_ 1. 2440.961 MHz
e 201 310 dBm
[a0]
o
~ -30 1
]
3
1 —40 A
_50 4
_60 4
_70 4
_80 4
—— Trace
-90 T T T T T T T T T
2437.79 2444.21
Frequency (MHz)
Pi/ADQPSK_2DH5_HCH_2480MHz_Antl_NTNV
30 Ant: Ant1
CENT: 2480 MHz
Span: 6.405 MHz
20 4 RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 4 1 AverageCount: 1
SweepPoint: 1001
SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 4
Power: 3.83dBm
Maker:
= 20 1.2479.924 MHz
= 3.89 dBm
[a0]
o
~ -30
(]
3
1 —40 A
_50 4
_60 4
_70 4
_80 4
—— Trace
-90 T T T T T T T T T
2476.798 2483.203

Frequency (MHz)




Page 17 of 55 FCC ID: 2A7DX-COLORS

8DPSK_3DH5 LCH_2402MHz_Antl_NTNV

Ant: Ant1
CENT: 2402 MHz
S%an 6.475 MHz
20 1 RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 1 AverageCount: 1
. SweepPoint: 1001
SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 4
Power: 3.30dBm
Maker:
= 20 1.2401.955 MHz
= 3.30 dBm
[a0]
o
~ -30
]
3
1 —40 A
_50 4
_60 4
_70 4
_80 4
—— Trace
-90 T T T T T T T T T
2398.763 2405.238
Frequency (MHz)
8DPSK_3DH5_MCH_2441MHz_Antl_NTNV
30 Ant: Ant1
CENT: 2441 MHz
Span: 6.48 MHz
20 4 RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 4 1 AverageCount: 1
SweepPoint: 1001
SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 4
Power: 3.07dBm
Maker:
= 20 1. 2440.994 MHz
= 3.07 dBm
[a0]
o
~ -30
(]
3
1 —40 A
_50 4
_60 4
_70 4
_80 4
—— Trace
-90 T T T T T T T T T
2437.76 2444.24

Frequency (MHz)




Page 18 of 55 FCC ID: 2A7DX-COLORS

8DPSK_3DH5 HCH_2480MHz_Antl_NTNV

Ant: Ant1
CENT: 2480 MHz
S%an 6.465 MHz
20 RBW 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 1 AverageCount: 1
SweepPoint: 1001
SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 4
Power: 3.84dBm
Maker:
= 504 1.2479.949 MHz
= 3.84 dBm
[a0]
o
~ -30
]
3
1 —40 A
_50 4
_60 4
_70 4
_80 4
—— Trace
-90 T T T T T T T T T
2476.768 2483.233

Frequency (MHz)




7\
AT

Page 19 of 55

FCC ID: 2A7DX-COLORS8

3. Carrier Frequency Separation

3.1 Antl

3.1.1 Test Result

Antl
Mode TX Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHz) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 0.996 0.857 >=0.857 Pass
Pi/4ADQPSK SISO HOPP 2DH5 1.001 1.284 >=0.856 Pass
8DPSK SISO HOPP 3DH5 1.006 1.296 >=0.864 Pass
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3.1.2 Test Graph
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8DPSK_3DH5 HOPP_Antl NTNV.
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4. Number of Hopping Frequencies

4.1 HoppNum
4.1.1 Test Result
TX Frequency Packet Num of Hopping Frequencies .
Mode Type (MHz) Type ANTL Limit Verdict
GFSK SISO HOPP DH5 79 >=15 Pass
Pi/ADQPSK SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DH5 79 >=15 Pass
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4.1.2 Test Graph

GFSK_DH5_HOPP_Antl_NTNV

Ant: Ant1
Start: 2398 MHz
| H H H | | | | | E‘g\l;\[ 2247%5k5|—|';|HZ
04+ e e I R I | VBW: 270 kHz
i i i i | ! | | ! Detector: Peak
TraceType: MAX Hold
H’]’\m || SweepTime: 2 ms
N www'w
| it ]\Ul \p\

|

‘Mnm

HOPP Num: 79

Level (dBm)

| — Tace
—— 2400 MHz
| —— 24835 MHz
-70 T T T T T T T T T
2398.0 24855
Frequency (MHz)
Pi/ADQPSK_2DH5_HOPP_Antl_NTNV
30 Ant: Ant1
Start: 2398 MHz
Stop: 2485.5 MHz
| ' ' ' | | | | | RBW: 300 kHz
20 1 "" """"""" e I s B ] ~| VBW: 300 kHz
i i i | | | | | Detector: Peak
TraceType: MAX Hold
| SweepPoint: 10001
F T R Y1 O SN YR U SN —— 0 0 § W Y, N O R — _| SweepTime: 1.33 ms

Y,\ﬂv‘”ﬂk%’"& \4 ; NM! ui w(w\”p /W: ﬁmﬂ W SwseaCanlinug

HOPP Num: 79

Level (dBm)

- | — Trace
—— 2400 MHz
| —— 2483.5MHz
-70 T T T T T T T T T
2398.0 24855

Frequency (MHz)




7\
AT

Page 24 of 55 FCC ID: 2A7DX-COLORS8
8DPSK_3DH5_HOPP_Antl_NTNV
30 Ant: Ant1
Start: 2398 MHz
Stop: 2485.5 MHz
RBW: 300 kHz
20 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepTime: 133 ms
10 4 Mo fit Wi HR HHI {
""nn'u‘\ml Hlﬂ‘\ ‘rylmmpmnuﬂ‘l‘ﬂ i IHq;"y‘mew \F"\'\ Iﬂ“ﬂl‘m‘l U““" I ‘I'V\ \\,]\J‘Hl!l lerumu‘w\ ”“‘”‘rﬁl‘m & Sweep: Continue
| (L
o |/ “
| | HOPP Num: 79
— -0 | |
£
@ | |
o
~ -20
]
2 | |
S 30
| {
-40 4| !
| |
-50 -4 #
Y
60 1 — Trace
—— 2400 MHz
70 —— 2483.5MHz
2398.0 24855

Frequency (MHz)




7\

A‘T Page 25 of 55 FCC ID: 2A7DX-COLORS8

5. Time of Occupancy (Dwell Time)

5.1 Antl

5.1.1 Test Result

Antl
Mode TX |Frequency | Packet Duration of Observation Num of Pulse in Dwell Limit verdict
Type | (MHz) Type | Single Pulse (ms) | Period (s) | Observation Period | Time (ms) | (ms)

DH1 0.380 31.600 320 121.600 | <=400| Pass

GFSK SISO | HOPP DH3 1.650 31.600 160 264.000 |<=400| Pass
DH5 2.884 31.600 109 314.356 | <=400| Pass

2DH1 0.386 31.600 320 123.520 | <=400| Pass

Pi/ADQPSK| SISO | HOPP | 2DH3 1.638 31.600 160 262.080 | <=400| Pass
2DH5 2.902 31.600 103 298.906 | <=400| Pass

3DH1 0.400 31.600 320 128.000 | <=400| Pass

8DPSK | SISO | HOPP 3DH3 1.652 31.600 159 262.668 | <=400| Pass
3DH5 2.904 31.600 110 319.440 | <=400| Pass
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5.1.2 Test Graph
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6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Ref

6.1.1 Test Result

TX Frequenc Packet Level of Reference

Mode Type (I\CJIHZ) / Type ANT (dBm)
2402 DH5 1 9.31
2441 DH5 1 8.94
GFSK SISO 2480 DH5 1 9.22
12.19
HOPP DH5 1 1219
2402 2DH5 1 9.53
2441 2DH5 1 9.26
Pi/ADQPSK SISO 2480 2DH5 1 8.52
11.99
HOPP 2DH5 1 11.99
2402 3DH5 1 9.32
2441 3DH5 1 9.24
8DPSK SISO 2480 3DH5 1 8.38
11.71
HOPP 3DH5 1 1171

Notel: Refer to FCC Part 15.247 (d) and ANSI C63.10-2013, the channel contains the maximum PSD level was used to

establish the reference level.
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6.1.2 Test Graph
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8DPSK_3DH5 HOPP_Antl NTNV.
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6.2 CSE

6.2.1 Test Result

TX Frequenc Packet Level of Reference Limit .
Mode Type (l\(/1|HZ) Y Type ANT (dBm) (dBm) Verdict
2402 DH5 1 9.31 -10.69 Pass
2441 DH5 1 8.94 -11.06 Pass
GFSK SISO 2480 DH5 1 9.22 -10.78 Pass
12.19 -7.81 Pass
HOPP DH5 L 12.19 -7.81 Pass
2402 2DH5 1 9.53 -10.47 Pass
2441 2DH5 1 9.26 -10.74 Pass
Pi/4ADQPSK SISO 2480 2DH5 1 8.52 -11.48 Pass
11.99 -8.01 Pass
HOPP 2DH5 ! 11.99 -8.01 Pass
2402 3DH5 1 9.32 -10.68 Pass
2441 3DH5 1 9.24 -10.76 Pass
8DPSK SISO 2480 3DH5 1 8.38 -11.62 Pass
11.71 -8.29 Pass
HOPP 3DHS 1 11.71 -8.29 Pass
Notel: Refer to FCC Part 15.247 (d) and ANSI C63.10-2013, the channel contains the maximum PSD level was used to
establish the reference level.
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6.2.2 Test Graph
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