FCC ID:2BKLS-HN962

RF Test Report

For

Project No.: ZKT-240822L10327E-1
Client: Xuzhou Huiniao Technology Consulting Services Co., Ltd
Manufacturer: Xuzhou Huiniao Technology Consulting Services Co., Ltd

Product Description: Smart display
Model : HN-962
Test Engineer: Jim Liu
Test Date: 2024-08-25
Test Summary

Item Result
Bandwidth Pass
Maximum Conducted Output Power Pass
Carrier Frequency Separation Pass
Number of Hopping Frequencies Pass
Time of Occupancy (Dwell Time) Pass
Unwanted Emissions In Non-restricted Frequency Bands Pass
Frequency Error Pass
Form731 Pass
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1. Bandwidth

1.1 Test Result

1.1.1 OBW
> Frequency Packet 99% Occupied Bandwidth (MHz) .
Mode Type (MHz) Type ANT Result Limit Verdict
2402 DH5 1 0.884 / Pass
GFSK SISO 2441 DH5 1 0.885 / Pass
2480 DH5 1 0.885 / Pass
2402 2DH5 1 1.171 / Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.170 / Pass
2480 2DH5 1 1.168 / Pass
2402 3DH5 1 1.162 / Pass
8DPSK SISO 2441 3DH5 1 1.163 / Pass
2480 3DH5 1 1.162 / Pass
1.1.2 20dB BW
™> Frequenc Packet 20dB Bandwidth (MHz) .
Mode Type (MHz) Y Type ANT Result Limit Verdict
2402 DH5 1 0.951 / Pass
GFSK SISO 2441 DH5 1 0.952 / Pass
2480 DH5 1 0.950 / Pass
2402 2DH5 1 1.284 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.285 / Pass
2480 2DH5 1 1.285 / Pass
2402 3DH5 1 1.271 / Pass
8DPSK SISO 2441 3DH5 1 1.275 / Pass
2480 3DH5 1 1.276 / Pass
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1.2 Test Graph

1.2.1 OBW
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1.2.2 20dB BW

GFSK_DH5_LCH_2402MHz_Ant1_NTNV

Frequency (MHz)

Ant: Ant1
CENT: 2402 MHz
Span: 3 MHz
RBW: 30 kHz
10 4 VBW: 91 kHz
Detector: Peak
2 TraceType: MAX Hold
SweepPoint: 1001
0 # SweepTime: 3.2 ms
Sweep: Continue
-20dB BW.0.951MHz
=10 1 Maker:
1. 2401.530 MHz
=19 m
2. 2401823 MHz
=20 0.42 dBm
E 3. 2402 481 MHz
-19.58 dBm
g
= -30
(1]
3
= 40 1 v/‘\/\
’\I
-60 4 1
_?D -
— Trace
-80 T v T T T T T
24005 24035
Frequency (MHz)
GFSK_DH5_MCH_2441MHz_Ant1_NTNV
10 Ant: Ant1
CENT: 2441 MHz
2 Span: 3 MHz
RBW: 30 kHz
0 f VBW.91kbz
\ ector: Pea
m TracaType: MAX Hold
SweepPoint: 1001
-10 SweepTime: 3.2 ms
Sweep: Continue
-20dB BW.0,952MHz
-20 Maker:
1. 2440.529 MHz
-20.78 dBm
2. 2440820 MHz
-30 A -0.78 dBm
E 3. 2441 481 MHz
% \r\ -20.78 dBm
= =401
T /N'\q
% 1
== AV
-60 t
=70 4 1
_80 -
— Trace
=90 T T T T T T
24395 24425

.!‘




GFSK_DH5_HCH_2480MHz_Ant1_NTNV

Frequency (MHz)

Ant: Ant1
CENT: 2480 MHz
2 Span: 3 MHz
RBW: 30 kHz
0 VBW. 91 kHz
Detector: Paak
TracaType: MAX Hold
SweepPoint: 1001
-10 SweepTime: 3.2 ms
Sweep: Confinue
-20dB BW.0,950MHz
=20 b\/\/{ Maker:
1. 2479.529 MHz
-21.08 dBm
2.2479.823 MHz
-30 A -1.08 dBm
E 3. 2480479 MHz
-21.08 dBm
e
= =401 :
(1]
3 /m\”w
— 50 \
- . W
_?0 -
_eu -
— Trace
=00 T T T T T T
24785 24815
Frequency (MHz)
Pi/ADQPSK_2DH5 LCH_2402MHz_Ant1_NTNV
10 nt1
CENT: 2402 MHz
Span: 3.6 MH.
RBW: 36 kHz
0 VBW: 110 kHz
Detector: Peak
TracaType: MAX Hold
SweepPoint: 1001
-10 SweepTime: 2.67 ms
Sweep: Confinue
:
-20dB BW:1.284MHz
-20 - rj Maker:
1. 2401.350 MHz
21.03 dBm
2. 2401986 MHz
=30 -1.03 dBm
E 3. 2402 643 MHz
-21.03 dBm
g
3 ] e \(V‘”f\q/\
(1] |
>
3 Vi
_50 4
-60 4 4
_?0 -
_eu -
— Trace
=90 T T T T T T
24002 24038

N




Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV

Frequency (MHz)

nt1
CENT: 2441 MHz
Span: 3.6 MH.
2 RBW: 36 kHz
0 VBW: 110 kHz
Detector: Peak
1 TracaTivas. MAX Hold
SweepPoint: 1001
-10 1 W SweepTime: 2.67 ms
/ Sweep: Continue
1 -20dB BW.1.285MH2
=20 1 i Maker:
1. 2440.358 MHz
-21.90 dBm
2. 2440982 MHz
-30 A -1.80 dBm
E 3. 2441 643 MHz
-21.90 dBm
S
=t (\_\/
(1]
>
3 Ay
_50 4
60 I W\J
_?u -
_su -
— Trace
-90 T T T T T
24392 24428
Frequency (MHz)
Pi/4ADQPSK_2DH5 HCH_2480MHz_Ant1_NTNV
10 Ant: Ant1
CENT: 2480 MHz
Span: 3.6 MHz
RBW: 36 kHz
0 VBW: 110 kHz
Detector: Peak
TracaType: MAX Hold
/]’LL SweepPoint: 1001
-10 SweepTime: 2.67 ms
Sweep: Confinue
1 -20dB BW:1.285MHz
—20 Maker:
1. 2479357 MHz
-22.39 dBm
2. 2479 986 MHz
-30 4 -2.38 dBm
E 3. 2480 642 MHz
-22.39 dBm
S
= ¥
1]
% (\\.»/
— 50
=60 +un
_?D -
_su -
— Trace
-90 T T T T T
2478.2 24818

N




8DPSK_3DH5_LCH_2402MHz_Ant1_NTNV

20 Ant: Ant1
CENT: 2402 MHz
Span: 3.6 MHz
RBW: 36 kHz
10 4 VBW: 110 kHz
Detector: Peak
TracaType: MAX Hold
SweepPoint: 1001
0 SweepTime: 2.67 ms
{'\\ Sweep: Confinue
|
(\J -20dB BW:1.2T1MHz
-10 Maker:
1. 2401.353 MHz
=19.24 dBm
2. 2401827 MHz
=20 - 0.76 dBm
E 2 3. 2402 624 MHz
-19.24 dBm
g
==al
(1]
3
— a0 1
Wj\/\%ﬂh\
-50 1 T \l\
- N
_?D -
— Trace
-80 T T T T T
24002 24038
Frequency (MHz)
8DPSK_3DH5 MCH_2441MHz_Ant1_NTNV
10 nt1
CENT: 2441 MHz
Span: 3.6 MH.
RBW: 36 kHz
0- VBW: 110 kHz
{ Detector: Peak
{ TracaType: MAX Hold
| SweepPoint: 1001
-10 g SweepTime: 2.67 ms
Sweep: Confinue
-20dB BW:1.275MHz
=20 Maker:
1. 2440.352 MHz
-20.10 dBm
2. 2440824 MHz
-30 A -0.10 dBm
E 3. 2441 627 MHz
-20.10 dBm
e
= =401
1]
3 \”
— 50 1
-60 L
_?0 -
_eu -
— Trace
-90 T T T T T
24392 24428

Frequency (MHz)

N




8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV

Level (dBm)

-10 4

—20

-30

-40

—50

60 47

-70

-80 |

-90

Ant: Ant1
CENT: 2480 MHz
Span: 3.6 MHz

Detector: Peak
TracaType: MAX Hold
SweepPoint: 1001
SweepTime: 2.67 ms
Sweep: Confinue
-20dB BW:1.276MHz
Maker:

. 2479351 MHz

2. 2479 824 MHz

-0.68 dBm
2480627 MHz
-20.68 dBm

-

w

—— Trace

24782

Frequency (MHz)

24818

N




2. Maximum Conducted Output Power

2.1 Test Result

2.1.1 Power
X Frequenc Packet Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) { Type ANT1 Limit Verdict
2402 DH5 1.43 <=30 Pass
GFSK SISO 2441 DH5 0.55 <=30 Pass
2480 DH5 -0.02 <=30 Pass
2402 2DH5 1.89 <=20.97 Pass
Pi/ADQPSK SISO 2441 2DH5 1.12 <=20.97 Pass
2480 2DH5 0.59 <=20.97 Pass
2402 3DH5 2.52 <=20.97 Pass
8DPSK SISO 2441 3DH5 1.70 <=20.97 Pass
2480 3DH5 1.19 <=20.97 Pass
Note1: Antenna Gain: Ant1: 2.78dBi;
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2.2 Test Graph

2.2.1 Power
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3. Carrier Frequency Separation

3.1 Test Result

3.1.1 Ant1
Ant1
Mode TX Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHz) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 1.002 0.952 >=0.952 Pass
Pi/4ADQPSK SISO HOPP 2DH5 1.003 1.285 >=0.857 Pass
8DPSK SISO HOPP 3DH5 1.003 1.276 >=0.851 Pass




3.2 Test Graph

3.2.1 Ant1
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4. Number of Hopping Frequencies
4.1 Test Result

4.1.1 HoppNum

X Frequenc Packet Num of Hopping Frequencies .

Mode Type M) Type ANT Limit Verdict
GFSK SISO HOPP DH5 79 >=15 Pass
Pi/4ADQPSK SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DH5 79 >=15 Pass
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4.2 Test Graph

4.2.1 HoppNum
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5. Time of Occupancy (Dwell Time)

5.1 Test Result

5.1.1 Ant1
Ant1
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 0.376 31.600 320 120.320 | <=400| Pass
GFSK |SISO| HOPP DH3 1.650 31.600 160 264.000 | <=400| Pass
DH5 2.898 31.600 107 310.086 | <=400 | Pass
2DH1 0.382 31.600 320 122.240 | <=400| Pass
Pi/ADQPSK| SISO | HOPP | 2DH3 1.662 31.600 160 265.920 | <=400| Pass
2DH5 2.912 31.600 106 308.672 | <=400| Pass
3DH1 0.380 31.600 320 121.600 | <=400| Pass
8DPSK |SISO| HOPP | 3DH3 1.660 31.600 160 265.600 | <=400| Pass
3DH5 2.912 31.600 107 311.584 | <=400| Pass
= ! .
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6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Test Result

6.1.1 Ref
TX Frequency Packet Level of Reference
Mode Type (MHz) Type T (dBm)
2402 DH5 1 1.24
2441 DH5 1 0.26
GFSK SISO 2480 DH5 1 -0.30
1.16
HOPP DH5 1 116
2402 2DH5 1 0.94
2441 2DH5 1 0.04
Pi/4ADQPSK SISO 2480 2DH5 1 -0.72
0.51
HOPP 2DH5 1 051
2402 3DH5 1 1.17
2441 3DH5 1 0.26
8DPSK SISO 2480 3DH5 1 -0.26
HOPP 3DH5 1 131
Note1: 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.

6.1.2 CSE
TX Frequency Packet Level of Reference Limit .
Mode Type (MHz) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 1.24 -18.76 Pass
2441 DH5 1 0.26 -19.74 Pass
GFSK SISO 2480 DH5 1 -0.30 -20.30 Pass
1.16 -18.84 Pass
HOPP DHS ! 1.16 -18.84 Pass
2402 2DH5 1 0.94 -19.06 Pass
2441 2DH5 1 0.04 -19.96 Pass
Pi/4ADQPSK SISO 2480 2DH5 1 -0.72 -20.72 Pass
0.51 -19.49 Pass
iva 2DHS ! 0.51 19.49 Pass
2402 3DH5 1 1.17 -18.83 Pass
2441 3DH5 1 0.26 -19.74 Pass
8DPSK SISO 2480 3DH5 1 -0.26 -20.26 Pass
1.21 -18.79 Pass
HoPP 3DH5 ! 1.21 -18.79 Pass
Note1: 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 Test Graph

6.2.1 Ref
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6.2.2 CSE
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7. Form731

7.1 Test Result

7.1.1 Form731

Lower Freq (MHz)

High Freq (MHZz)

MAX Power (W)

MAX Power (dBm)
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