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Product Name: ZF Luna Pro

Model No.: ZF-430

Test Engineer: Jimmy Huang

Supervised by: Rory Huang
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1) Duty Cycle

Rigth：
Test Result

Modulation Packets Channel
On Time

(ms)
Period (ms)

Duty Cycle

(%)

Duty Cycle

(linear)

Duty Cycle

Factor (dB)
1/T

GFSK DH5

0 2.884 3.748 76.95 0.7695 1.1379 0.35

39 2.886 3.748 77.00 0.7700 1.1351 0.35

78 2.886 3.748 77.00 0.7700 1.1351 0.35

π/4DQPSK 2-DH5

0 2.892 3.748 77.16 0.7716 1.1261 0.35

39 2.892 3.748 77.16 0.7716 1.1261 0.35

78 2.892 3.748 77.16 0.7716 1.1261 0.35

8DPSK 3-DH5

0 2.894 3.748 77.21 0.7721 1.1233 0.35

39 2.892 3.748 77.16 0.7716 1.1261 0.35

78 2.894 3.748 77.21 0.7721 1.1233 0.35

Test Graphs

GFSK(DH5)_Channel 0
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GFSK(DH5)_Channel 39

GFSK(DH5)_Channel 78
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π/4DQPSK(2-DH5)_Channel 0

π/4DQPSK(2-DH5)_Channel 39
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π/4DQPSK(2-DH5)_Channel 78

8DPSK(3-DH5)_Channel 0
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8DPSK(3-DH5)_Channel 39

8DPSK(3-DH5)_Channel 78
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Left:
Test Result

Modulation Packets Channel
On Time

(ms)
Period (ms)

Duty Cycle

(%)

Duty Cycle

(linear)

Duty Cycle

Factor (dB)
1/T

GFSK DH5

0 2.886 3.748 77.00 0.7700 1.1351 0.35

39 2.886 3.748 77.00 0.7700 1.1351 0.35

78 2.886 3.748 77.00 0.7700 1.1351 0.35

π/4DQPSK 2-DH5

0 2.892 3.748 77.16 0.7716 1.1261 0.35

39 2.890 3.748 77.11 0.7711 1.1289 0.35

78 2.892 3.748 77.16 0.7716 1.1261 0.35

8DPSK 3-DH5

0 2.894 3.748 77.21 0.7721 1.1233 0.35

39 2.894 3.748 77.21 0.7721 1.1233 0.35

78 2.894 3.748 77.21 0.7721 1.1233 0.35

Test Graphs

GFSK(DH5)_Channel 0
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GFSK(DH5)_Channel 39

GFSK(DH5)_Channel 78
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π/4DQPSK(2-DH5)_Channel 0

π/4DQPSK(2-DH5)_Channel 39
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π/4DQPSK(2-DH5)_Channel 78

8DPSK(3-DH5)_Channel 0
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8DPSK(3-DH5)_Channel 39

8DPSK(3-DH5)_Channel 78
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2) Dwell Time

Right:
Test Result

Modulation Packet Channel
Pulse Width

(ms)

Number of

Pulses in 31.6

seconds

Dwell Time

(ms)
Limit (ms) Result

GFSK DH5
CH0

(2402MHz)

2.888 105 303.24

< 400

PASS

π/4DQPSK 2-DH5 2.896 112 324.35 PASS

8DPSK 3-DH5 2.896 113 327.25 PASS

Test Graphs

Pulse Width

GFSK_DH5

Number of Pulses in 31.6 seconds

GFSK_DH5

Pulse Width

π/4DQPSK_2-DH5

Number of Pulses in 31.6 seconds

π/4DQPSK_2-DH5
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Pulse Width

8DPSK_3-DH5

Number of Pulses in 31.6 seconds

8DPSK_3-DH5

Left:
Test Result

Modulation Packet Channel
Pulse Width

(ms)

Number of

Pulses in 31.6

seconds

Dwell Time

(ms)
Limit (ms) Result

GFSK DH5
CH0

(2402MHz)

2.888 106 306.13

< 400

PASS

π/4DQPSK 2-DH5 2.896 107 309.87 PASS

8DPSK 3-DH5 2.896 98 283.81 PASS

Test Graphs

Pulse Width

GFSK_DH5

Number of Pulses in 31.6 seconds

GFSK_DH5
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Pulse Width

π/4DQPSK_2-DH5

Number of Pulses in 31.6 seconds

π/4DQPSK_2-DH5

Pulse Width

8DPSK_3-DH5

Number of Pulses in 31.6 seconds

8DPSK_3-DH5
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3) Number Of Hopping Channel

Right:
Test Result

Modulation Packet
Number of Hopping

Channel
Limit Result

GFSK DH5 79 15 PASS

π/4DQPSK 2-DH5 79 15 PASS

8DPSK 3-DH5 79 15 PASS

Test Graphs

Low End Spectrum Channel Hopping Plot

GFSK

High End Spectrum Channel Hopping Plot

GFSK

Low End Spectrum Channel Hopping Plot

π/4DQPSK

High End Spectrum Channel Hopping Plot

π/4DQPSK
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Low End Spectrum Channel Hopping Plot

8DPSK

High End Spectrum Channel Hopping Plot

8DPSK

Left:
Test Result

Modulation Packet
Number of Hopping

Channel
Limit Result

GFSK DH5 79 15 PASS

π/4DQPSK 2-DH5 79 15 PASS

8DPSK 3-DH5 79 15 PASS

Test Graphs

Low End Spectrum Channel Hopping Plot

GFSK

High End Spectrum Channel Hopping Plot

GFSK
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Low End Spectrum Channel Hopping Plot

π/4DQPSK

High End Spectrum Channel Hopping Plot

π/4DQPSK

Low End Spectrum Channel Hopping Plot

8DPSK

High End Spectrum Channel Hopping Plot

8DPSK
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4) Conducted Peak Output Power

Right:
Test Result

Modulation Packet Type Channel

Peak Output

Power

(dBm)

Peak Output

Power

(mW)

Limit

(dBm)
Result

GFSK DH5

0 2.88 1.94

≤30

PASS

39 3.21 2.10 PASS

78 2.86 1.93 PASS

π/4DQPSK 2-DH5

0 2.95 1.97

≤20.97

PASS

39 4.09 2.57 PASS

78 3.67 2.33 PASS

8DPSK 3-DH5

0 3.27 2.12 PASS

39 3.56 2.27 PASS

78 2.97 1.98 PASS

Test Graphs

Peak Output Power

GFSK_Channel 0

Peak Output Power

GFSK_Channel 39

Peak Output Power Peak Output Power
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GFSK_Channel 78 π/4DQPSK_Channel 0

Peak Output Power

π/4DQPSK_Channel 39

Peak Output Power

π/4DQPSK_Channel 78

Peak Output Power

8DPSK_Channel 0

Peak Output Power

8DPSK_Channel 39

Peak Output Power

8DPSK_Channel 78
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Left:
Test Result

Modulation Packet Type Channel

Peak Output

Power

(dBm)

Peak Output

Power

(mW)

Limit

(dBm)
Result

GFSK DH5

0 2.95 1.97

≤30

PASS

39 2.99 1.99 PASS

78 2.34 1.71 PASS

π/4DQPSK 2-DH5

0 3.20 2.09

≤20.97

PASS

39 3.38 2.18 PASS

78 2.86 1.93 PASS

8DPSK 3-DH5

0 3.49 2.23 PASS

39 3.70 2.34 PASS

78 3.40 2.19 PASS

Test Graphs

Peak Output Power

GFSK_Channel 0

Peak Output Power

GFSK_Channel 39

Peak Output Power

GFSK_Channel 78

Peak Output Power

π/4DQPSK_Channel 0
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Peak Output Power

π/4DQPSK_Channel 39

Peak Output Power

π/4DQPSK_Channel 78

Peak Output Power

8DPSK_Channel 0

Peak Output Power

8DPSK_Channel 39

Peak Output Power

8DPSK_Channel 78



Report No.:CISRR240822147

- 22 -

5) 99% Bandwidth

Right:
Test Result

Modulation Channel Center Frequency (MHz) 99% BW (MHz)

GFSK

0 2402 0.90480

39 2441 0.90740

78 2480 0.93380

π/4DQPSK

0 2402 1.1994

39 2441 1.1962

78 2480 1.2008

8DPSK

0 2402 1.2298

39 2441 1.2392

78 2480 1.2248

Test Graphs

GFSK_DH5_Channel 0 π/4DQPSK_2-DH5_Channel 0

GFSK_DH5_Channel 39 π/4DQPSK_2-DH5_Channel 39
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GFSK_DH5_Channel 78 π/4DQPSK_2-DH5_Channel 78

8DPSK_3-DH5_Channel 0 8DPSK_3-DH5_Channel 39

8DPSK_3-DH5_Channel 78
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Left:
Test Result

Modulation Channel Center Frequency (MHz) 99% BW (MHz)

GFSK

0 2402 0.90180

39 2441 0.91900

78 2480 0.90700

π/4DQPSK

0 2402 1.2562

39 2441 1.2432

78 2480 1.2062

8DPSK

0 2402 1.2326

39 2441 1.2334

78 2480 1.2204

Test Graphs

GFSK_DH5_Channel 0 π/4DQPSK_2-DH5_Channel 0

GFSK_DH5_Channel 39 π/4DQPSK_2-DH5_Channel 39
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GFSK_DH5_Channel 78 π/4DQPSK_2-DH5_Channel 78

8DPSK_3-DH5_Channel 0 8DPSK_3-DH5_Channel 39

8DPSK_3-DH5_Channel 78



Report No.:CISRR240822147

- 26 -

6) 20dB Bandwidth

Right:
Test Result

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

GFSK

0 2402 MHz 1.010

39 2441 MHz 1.010

78 2480 MHz 1.030

π/4DQPSK

0 2402 MHz 1.310

39 2441 MHz 1.310

78 2480 MHz 1.320

8DPSK

0 2402 MHz 1.310

39 2441 MHz 1.300

78 2480 MHz 1.300

Test Graphs

GFSK_DH5_Channel 0 GFSK_DH5_Channel 39

GFSK_DH5_Channel 78 π/4DQPSK_2-DH5_Channel 0
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π/4DQPSK_2-DH5_Channel 39 π/4DQPSK_2-DH5_Channel 78

8DPSK_3-DH5_Channel 0 8DPSK_3-DH5_Channel 39

8DPSK_3-DH5_Channel 78
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Left:
Test Result

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

GFSK

0 2402 MHz 1.020

39 2441 MHz 1.030

78 2480 MHz 1.000

π/4DQPSK

0 2402 MHz 1.350

39 2441 MHz 1.320

78 2480 MHz 1.310

8DPSK

0 2402 MHz 1.310

39 2441 MHz 1.310

78 2480 MHz 1.290

Test Graphs

GFSK_DH5_Channel 0 GFSK_DH5_Channel 39

GFSK_DH5_Channel 78 π/4DQPSK_2-DH5_Channel 0
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π/4DQPSK_2-DH5_Channel 39 π/4DQPSK_2-DH5_Channel 78

8DPSK_3-DH5_Channel 0 8DPSK_3-DH5_Channel 39

8DPSK_3-DH5_Channel 78
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7) Carrier Frequencies Separation

Right：
Test Result

Modulation Packet
Left Center

frequency (MHz)

Right Center

frequency (MHz)

Hopping

Frequency

Separation (MHz)

Limit (MHz) Result

GFSK DH5 2439.8605 2441.0626 1.2021 1.030 PASS

π/4DQPSK 2-DH5 2440.0687 2440.9682 0.8994 0.873 PASS

8DPSK 3-DH5 2439.9904 2441.0545 1.0641 0.707 PASS

Test Graphs

GFSK π/4DQPSK

8DPSK
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Left:
Test Result

Modulation Packet
Left Center

frequency (MHz)

Right Center

frequency (MHz)

Hopping

Frequency

Separation (MHz)

Limit (MHz) Result

GFSK DH5 2440.0147 2441.1784 1.1637 1.030 PASS

π/4DQPSK 2-DH5 2440.021 2441.1818 1.1607 0.9 PASS

8DPSK 3-DH5 2440.1627 2441.0386 0.8760 0.873 PASS

Test Graphs

GFSK π/4DQPSK

8DPSK
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8) Conducted Out Of Band Emission

Right:
Test Result

Non-Hopping

Modulation Packet Channel

OOB Emission

Frequency

(MHz)

OOB Emission

Level

(dBm)

Limit

(dBm)

Over Limit

(dB)
Result

GFSK DH5

0
2400.00 -47.725 -17.81 -29.915 PASS

7205.96 -45.839 -17.81 -28.029 PASS

39 9763.72 -45.708 -16.86 -28.848 PASS

78
2483.50 -48.176 -17.3 -30.876 PASS

9920.20 -42.212 -17.3 -24.912 PASS

π/4DQPSK 2-DH5

0
2400.00 -44.204 -17.96 -26.244 PASS

9608.08 -45.025 -17.96 -27.065 PASS

39 9763.72 -44.526 -16.88 -27.646 PASS

78
2483.50 -49.229 -17.49 -31.739 PASS

9920.20 -42.418 -17.49 -24.928 PASS

8DPSK 3-DH5

0
2400.00 -38.600 -17.28 -21.320 PASS

7205.96 -37.370 -17.28 -20.090 PASS

39 7323.32 -39.173 -17.22 -21.953 PASS

78
2483.50 -51.431 -17.98 -33.451 PASS

9920.20 -37.453 -17.98 -19.473 PASS

Hopping

Modulation Packet Channel

OOB Emission

Frequency

(MHz)

OOB Emission

Level

(dBm)

Limit

(dBm)

Over Limit

(dB)
Result

GFSK DH5

Hopping

2397.38 -47.011 -18.03 -28.981 PASS

2400.00 -50.426 -18.03 -32.396 PASS

2483.50 -48.187 -17.89 -30.297 PASS

π/4DQPSK 2-DH5

2396.56 -46.778 -17.93 -28.848 PASS

2400.00 -49.148 -17.93 -31.218 PASS

2483.50 -48.143 -17.59 -30.553 PASS

8DPSK 3-DH5
2400.00 -39.484 -17.96 -21.524 PASS

2483.50 -49.330 -19.14 -30.190 PASS

Test Graphs
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Out Of Band Emission

GFSK_DH5_Channel 0

Out Of Band Emission

π/4DQPSK_2-DH5_Channel 0

30.0 MHz - 25000.0 MHz

GFSK_DH5_Channel 0

30.0 MHz - 25000.0 MHz

π/4DQPSK_2-DH5_Channel 0

Out Of Band Emission

GFSK_DH5_Channel 39

Out Of Band Emission

π/4DQPSK_2-DH5_Channel 39
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30.0 MHz - 25000.0 MHz

GFSK_DH5_Channel 39

30.0 MHz - 25000.0 MHz

π/4DQPSK_2-DH5_Channel 39

Out Of Band Emission

GFSK_DH5_Channel 78

Out Of Band Emission

π/4DQPSK_2-DH5_Channel 78

30.0 MHz - 25000.0 MHz

GFSK_DH5_Channel 78

30.0 MHz - 25000.0 MHz

π/4DQPSK_2-DH5_Channel 78
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Out Of Band Emission

8DPSK_3-DH5_Channel 0

30.0 MHz - 25000.0 MHz

8DPSK_3-DH5_Channel 0

Out Of Band Emission

8DPSK_3-DH5_Channel 39

30.0 MHz - 25000.0 MHz

8DPSK_3-DH5_Channel 39

Out Of Band Emission

8DPSK_3-DH5_Channel 78

30.0 MHz - 25000.0 MHz

8DPSK_3-DH5_Channel 78
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Out Of Band Emission(Left)

GFSK_DH5_Channel Hopping

Out Of Band Emission(Left)

π/4DQPSK_2-DH5_Channel Hopping

Out Of Band Emission(Right)

GFSK_DH5_Channel Hopping

Out Of Band Emission(Right)

π/4DQPSK_2-DH5_Channel Hopping

Out Of Band Emission(Left)

8DPSK_3-DH5_Channel Hopping

Out Of Band Emission(Right)

8DPSK_3-DH5_Channel Hopping
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Left:
Test Result

Non-Hopping

Modulation Packet Channel

OOB Emission

Frequency

(MHz)

OOB Emission

Level

(dBm)

Limit

(dBm)

Over Limit

(dB)
Result

GFSK DH5

0
2400.00 -45.442 -17.19 -28.252 PASS

7205.96 -33.801 -17.19 -16.611 PASS

39 7322.49 -39.835 -17.06 -22.775 PASS

78
2483.50 -50.661 -17.82 -32.841 PASS

9920.20 -37.676 -17.82 -19.856 PASS

π/4DQPSK 2-DH5

0
2400.00 -40.511 -17.31 -23.201 PASS

7205.96 -37.199 -17.31 -19.889 PASS

39 9763.72 -39.921 -17.21 -22.711 PASS

78
2483.50 -50.916 -17.84 -33.076 PASS

9920.20 -37.721 -17.84 -19.881 PASS

8DPSK 3-DH5

0
2400.00 -38.639 -17.38 -21.259 PASS

7205.96 -37.557 -17.38 -20.177 PASS

39 7322.49 -38.874 -17.17 -21.704 PASS

78
2483.50 -49.309 -17.52 -31.789 PASS

9920.20 -37.674 -17.52 -20.154 PASS

Hopping

Modulation Packet Channel

OOB Emission

Frequency

(MHz)

OOB Emission

Level

(dBm)

Limit

(dBm)

Over Limit

(dB)
Result

GFSK DH5

Hopping

2395.86 -48.314 -17.54 -30.774 PASS

2400.00 -49.190 -17.54 -31.650 PASS

2483.50 -50.119 -17.83 -32.289 PASS

π/4DQPSK 2-DH5
2400.00 -43.077 -17.77 -25.307 PASS

2483.50 -50.679 -18.4 -32.279 PASS

8DPSK 3-DH5
2400.00 -40.139 -17.72 -22.419 PASS

2483.50 -50.635 -18.88 -31.755 PASS

Test Graphs
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Out Of Band Emission

GFSK_DH5_Channel 0

Out Of Band Emission

π/4DQPSK_2-DH5_Channel 0

30.0 MHz - 25000.0 MHz

GFSK_DH5_Channel 0

30.0 MHz - 25000.0 MHz

π/4DQPSK_2-DH5_Channel 0

Out Of Band Emission

GFSK_DH5_Channel 39

Out Of Band Emission

π/4DQPSK_2-DH5_Channel 39
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30.0 MHz - 25000.0 MHz

GFSK_DH5_Channel 39

30.0 MHz - 25000.0 MHz

π/4DQPSK_2-DH5_Channel 39

Out Of Band Emission

GFSK_DH5_Channel 78

Out Of Band Emission

π/4DQPSK_2-DH5_Channel 78

30.0 MHz - 25000.0 MHz

GFSK_DH5_Channel 78

30.0 MHz - 25000.0 MHz

π/4DQPSK_2-DH5_Channel 78
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Out Of Band Emission

8DPSK_3-DH5_Channel 0

30.0 MHz - 25000.0 MHz

8DPSK_3-DH5_Channel 0

Out Of Band Emission

8DPSK_3-DH5_Channel 39

30.0 MHz - 25000.0 MHz

8DPSK_3-DH5_Channel 39

Out Of Band Emission

8DPSK_3-DH5_Channel 78

30.0 MHz - 25000.0 MHz

8DPSK_3-DH5_Channel 78
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Out Of Band Emission(Left)

GFSK_DH5_Channel Hopping

Out Of Band Emission(Left)

π/4DQPSK_2-DH5_Channel Hopping

Out Of Band Emission(Right)

GFSK_DH5_Channel Hopping

Out Of Band Emission(Right)

π/4DQPSK_2-DH5_Channel Hopping

Out Of Band Emission(Left)

8DPSK_3-DH5_Channel Hopping

Out Of Band Emission(Right)

8DPSK_3-DH5_Channel Hopping
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