RF Test Report

For

Project No.: ZKT-240822L10327E-3
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
Duty Cycle Pass
Bandwidth Pass
Maximum Conducted Output Power Pass
Maximum Power Spectral Density Pass
Unwanted Emissions In Non-restricted Frequency Bands Pass
Frequency Error Pass
Form731 Pass
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1. Duty Cycle
1.1 Test Result

1.1.1 Ant1
Ant1
Mode > Frequency T_on Period Duty Cycle Duty Cycle Max. DC
Type (MHz) (ms) (ms) (%) Correction Factor (dB) Variation (%)
2412 8.510 11.807 72.08 1.42 27.62
802.11b SISO 2437 8.484 9.127 92.95 0.32 6.43
2462 8.510 8.637 98.53 0.06 1.13
2412 1.409 1.578 89.29 0.49 7.75
802.11g SISO 2437 1.409 2.443 57.67 2.39 40.01
2462 1.417 1.578 89.80 0.47 7.75
802.11n 2412 1.324 1.486 89.10 0.50 8.25
(HT20) SISO 2437 1.325 1.728 76.68 1.15 20.12
2462 1.321 1.477 89.44 0.48 8.33
802.11n 2422 0.653 1.618 40.36 3.94 49.97
(HT40) SISO 2437 0.652 0.804 81.09 0.91 9.15
2452 0.653 0.921 70.90 1.49 22.89
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1.2 Test Graph
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2. Bandwidth

2.1 Test Result

2.1.1 OBW
X Frequenc 99% Occupied Bandwidth (MHz) .
Mode Type (l\c/‘IHz) y ANT Result Limit Verdict
2412 1 14.892 / Pass
802.11b SISO 2437 1 14.920 / Pass
2462 1 14.895 / Pass
2412 1 17.699 / Pass
802.11g SISO 2437 1 17.759 / Pass
2462 1 17.686 / Pass
2412 1 18.552 / Pass
?%3; SISO 2437 1 18.580 / Pass
2462 1 18.573 / Pass
2422 1 35.988 / Pass
?&2%1(1);‘ SISO 2437 1 36.011 / Pass
2452 1 36.016 / Pass
2.1.2 6dB BW
TX Frequenc 6dB Bandwidth (MHz) .
Mode Type (I\(lez) / ANT Result Limit Verdict
2412 1 10.097 >=0.5 Pass
802.11b SISO 2437 1 10.098 >=0.5 Pass
2462 1 10.087 >=0.5 Pass
2412 1 16.391 >=0.5 Pass
802.11g SISO 2437 1 16.387 >=0.5 Pass
2462 1 16.380 >=0.5 Pass
80211 2412 1 17.587 >=0.5 Pass
(HT20) SISO 2437 1 17.583 >=0.5 Pass
2462 1 17.561 >=0.5 Pass
2422 1 35.550 >=0.5 Pass
802.11n =
(HT40) SISO 2437 1 35.637 >=05 Pass
2452 1 35.551 >=0.5 Pass
= = [




2.2 Test Graph
2.2.1 0BW
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2.2.2 6dB BW
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3. Maximum Conducted Output Power

3.1 Test Result

3.1.1 Power
TX Frequency Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) ANTA Limit Verdict

2412 14.67 <=30 Pass

802.11b SISO 2437 14.49 <=30 Pass
2462 14.28 <=30 Pass

2412 13.79 <=30 Pass

802.11g SISO 2437 13.83 <=30 Pass
2462 13.52 <=30 Pass

2412 13.97 <=30 Pass

fiazf;g; SISO 2437 13.74 <=30 Pass
2462 13.36 <=30 Pass

2422 13.36 <=30 Pass

?&ﬂg;‘ SISO 2437 13.82 <=30 Pass
2452 13.74 <=30 Pass

Note1: Antenna Gain: Ant1: 2.78dBi;
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4. Maximum Power Spectral Density

4.1 Test Result

4.1.1 PSD
X Frequency Maximum PSD (dBm/3kHz) .
Mode Type (MHz) ANT1 Limit Verdict

2412 -9.66 <=8 Pass

802.11b SISO 2437 -11.41 <=8 Pass
2462 -10.34 <=8 Pass

2412 -19.32 <=8 Pass

802.11g SISO 2437 -19.10 <=8 Pass
2462 -19.60 <=8 Pass

2412 -19.61 <=8 Pass

fiazf;g; SISO 2437 -19.84 <=8 Pass
2462 -19.45 <=8 Pass

2422 -22.00 <=8 Pass

?&2%1(1);‘ SISO 2437 -21.84 <=8 Pass
2452 -22.31 <=8 Pass

Note1: Antenna Gain: Ant1: 2.78dBi;




4.2 Test Graph
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5. Unwanted Emissions In Non-restricted Frequency Bands

5.1 Test Result

5.1.1 Ref
TX Frequenc Level of Reference
Mode Type (l\(jIHz) Y ANE (dBm)
2412 1 2.96
802.11b SISO 2437 1 2.84
2462 1 2.59
2412 1 -5.21
802.11g SISO 2437 1 -5.21
2462 1 -5.64
2412 1 -5.01
8(0HZT';(1);‘ Se) 2437 1 -5.27
2462 1 -5.63
2422 1 -8.46
3%‘13? SISO 2437 1 8.26
2452 1 -8.50
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.

5.1.2 CSE

> Frequenc Level of Reference Limit .

Mode Type (l\c}IHz) Y ANT (dBrm) (dBm) Verdict
2412 1 2.96 -17.04 Pass
802.11b SISO 2437 1 2.84 -17.16 Pass
2462 1 2.59 -17.41 Pass
2412 1 -5.21 -25.21 Pass
802.11g SISO 2437 1 -5.21 -25.21 Pass
2462 1 -5.64 -25.64 Pass
802.11n 2412 1 -5.01 -25.01 Pass
(HT.20) SISO 2437 1 -5.27 -25.27 Pass
2462 1 -5.63 -25.63 Pass
802.11n 2422 1 -8.46 -28.46 Pass
(HT40) SISO 2437 1 -8.26 -28.26 Pass
2452 1 -8.50 -28.50 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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5.2 Test Graph

5.2.1 Ref
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5.2.2 CSE

802.11b_LCH_2412MHz_Ant1 (SISO)_NTNV

20 Ant Ann 5180)
Start
Stop: 2432 M
RBW: 100 kHz
10 1 VBW: 300 kiz
Detector
TraceT‘\sps MAJ(HcId
SweepPoint: 2441
04 w SweepTime: 11.71 ms
v Sweep: Continue
-10 1 Im W
‘. len:-l?.04 dBm
f Make
=201 1. 2399 950 MHz
£ | 42 15 dBm
fusl | 2. 2400.000 MHz
o -40.83 dBm
= -30 1 \
(1]
3
— a0 1 { rﬁ
=50 | |
P WMMW f
_?’0 -
— Trace
—— Limit
-80 T T T T T T T T
23100 24320
Frequency (MHz)
802.11b_LCH_2412MHz_Ant1 (SISO)_NTNV
20 Ant: Ant1 (SISO)
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
10 1 VBW: 300 kiz
TraceTO pe MAJ(HDIG
+ SweepPoint: 30001
04 SweepTime: 239 s
Sweep: Continue
_10 <
leknt—-l? 04 dBm
. =201 1.2411.306 MHz
B 1.97 dBm
fusl 2 24980 B56 MHz
o -38.87 dBm
= =gl
(1]
g {
— a0 1
-50
-60
_?’0 -
—— Trace
—— Limit
-80 T T T T T T T
300 25000.0

Frequency (MHz)

N




802.11b_MCH_2437MHz_Ant1 (SISO) NTNV

20 Ant: Ant1 (SISO)
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector
TraceTi\;ps MAJ(HDIG
L] SweepPoint: 30001
04 SweepTime: 239 s
Sweep: Continue
_10 <
Limit=-17_16 dBm
Maker:
— —20 4 1. 2435 443 MHz
B 2.06 dBm
fusl 224995 838 MHz
- -40.16 dBm
= =gl
(1]
? p
— a0 1
-50
-60
_?’0 -
—— Trace
—— Limit
-80 T T T T T T
300 25000.0
Frequency (MHz)
802.11b_HCH_2462MHz_Ant1 (SISO) NTNV
20 Ant Anti (SISO)
Start: 2442 MHz
Slo - 2500 MHz
RBW: 100 kHz
10 4 VBW. 300 kiz
Detector
TraceTl\Sps MAXHDIG
Sweepl rc-unl 5115%1
1 SweepTime ms
0 HJ‘LUMMI llr"% Sweelpa: Continue
|
~10 4 h_fJ |{ i |
Vo ||
,lJ / / wkn:-ﬂm dBm
ar.
— —20 1 f 1. 2495 900 MHz
E °54.90 dBm
fasl 2. 2483 500 MHz
o -56.42 dBm
= =a01
(1]
3
— 40
M My
|
-50 4 y || | g
60
_?0 -
— Trace
— Limit
-80 T T T T T T
24420 2500.0

Frequency (MHz)

N




802.11b_HCH_2462MHz_Ant1 (SISO) NTNV

-70

-80 |

-80

-40 - ! !
_50_
00 1ol l] !

2 Ant: Ant1 (S1SO)
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
10 VEW: 300 kHz
Detector
TraceT‘\f‘ps MAJ(HDId
SweepPoint: 30001
04 SweepTime: 239 s
Sweep: Continue
_10 <
Limit=-17 41 dBm
Maker:
— =20 1 1. 2461.246 MHz
E 1.65 dBm
fus] 2 24998 335 MHz
S ~39.30 dBm
= =a0 1
5 p
4
— a0 1
-50 4
60 4
_?’0 -
— Trace
—— Limit
-80 T T T T T T
30,0 25000.0
Frequency (MHz)
802.11g LCH_2412MHz_Ant1 (SISO) _NTNV
10 Ant Anti (SISO}
Start: 2310 MHz
Stop: 2432 M
RBW: 100 kHz
0 VBW. 300 kiz
Detector
TraceT‘\sps MAJ(HcId
SweepPoint: 2441
-10 SweepTime: 11.71 ms
Sweep: Continue
_20 B } ‘L
len:-25.21 dBm
Make
— —30 4 12359 900 MHz
B “42 86 dBm
fusl 2. 2400.000 MHz
S ~43.56 dBm
—
]
3
|

—— Trace
—— Limit

23100

Frequency (MHz)

24320

N




802.11g _LCH_2412MHz_Ant1 (SISO) _NTNV

Frequency (MHz)

10 Ant Ant! (S1S0)
Start: 30 MHz
Slo 25 GHz
RBW: 100 kHz
0+ VBW: 3{!0 kHZ
Detecior: Peak
TraceT‘\f‘ps MAX Hold
SweepPoint: 30001
-10 4 SweepTime: 239 s
Sweep: Continue
_20 4
Limit=-2521 dBm
Maker:
— —30 4 1. 2417.964 MHz
B “8.74 dBm
fusl 2. 25000.000 MHz
- -43.69 dBm
= =401 4
] 1
>
[
= 50 -
-60
_?’0 .
_80 -
— Trace
—— Limit
-90 T T T T T T T T
300 25000.0
Frequency (MHz)
802.11g_MCH_2437MHz_Ant1 (SISO) NTNV
10 Ant Ant! (S1S0)
Start: 30 MHz
Slo 25 GHz
RBW: 100 kHz
0 VBW: 300 ki iz
Detecior: Peak
TraceT‘\f‘ps MAX Hold
SweepPoint: 30001
-10 4 SweepTime: 239 s
Sweep: Continue
_20 4
L|m|t—-25 21 dBm
Make
— —30 4 1. 2432, 114 MHz
B °5.44 dBm
fusl 224943 401 MHz
- -43.44 dBm
= =401
(1]
>
[
= 50 -
—60
=70
_80 -
— Trace
—— Limit
-90 T T T T T T T T
300 25000.0

N




802.11g_HCH_2462MHz_Ant1 (SISO) NTNV

10 Ant: Antl (SISO)
Start: 2442 MHz
Stop: 2500 MHz
RBW: 100 kHz
0+ VBW: 300 kHz
Detector
TraceTl\sps MAXHDIG
SweepPoint: 1161
-10 SweepTime: 557 ms
r [n Sweep: Confinue
_20 4 J + L
f \ Limit=-25.64 dBm
Maker:
— =30 rﬁ 1| 1 2;1%3.:?0% MHz
aE) f *\d 2. 2483 500 MHz
S 59.77 dBm
= 40 1 \\
(1]
3
— 50 1 Y
A 1
60 - m%'ww
_?0 -
_80 -
— Trace
—— Limit
-90 T T T T T T T T
24420 2500.0
Frequency (MHz)
802.11g_HCH_2462MHz_Ant1 (SISO) NTNV
10 Ant: Ant1 (SISO)
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
0 VBW: 300 kHz
Detector
TraceTi\;ps MAJ(HDIG
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
_20 4
Limit=-25 64 dBm
Maker:
— =30 4 1. 2466 240 MHz
B “8.88 dBm
fusl 2. 24920096 MHz
S ~43.38 dBm
= =401 i
(1]
3
— 50
-60
_?0 .
_80 -
—— Trace
—— Limit
-90 T T T T T T T T

25000.0

Frequency (MHz)

N




802.11n(HT20)_LCH_2412MHz_Ant1 (SISO)_NTNV

Frequency (MHz)

10 Ant At (SISO)
Start
Stoy :2432 M
RBW: 100 kHz
0- VBW: 300 kHz
Detector
TraceT‘\sps MAJ(HcId
SweepPoint: 2441
-10 SweepTime: 11.71 ms
Sweep: Continue
-20 4 J‘ ‘
k‘ Limit=-25.01 dBm
Maker:
=30 1 1. 2399.950 MHz
B “42.91 dBm
fusl 2.2400.000 MHz
- y -43.30 dBm
= =401
[}
®
— 50 1
-60 4
_?0 -
_80 -
— Trace
—— Limit
-80 T T T T T T T T T
23100 24320
Frequency (MHz)
802.11n(HT20) LCH 2412MHz_Ant1 (SISO) NTNV
10 Ant Anti (SISO}
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
0 1 VBW: 3{)0 kHz
¢ Detector
TraceT‘\sps MAJ(HDIG
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
_20 4
Limit=-25.01 dBm
Maker:
. =30 A 1.2417.132 MHz
B *5.28 dBm
fusl 224945 898 MHz
- -43.41 dBm
= =401
[}
®
— 50 1
—60
_?0 -
_80 -
— Trace
—— Limit
-80 T T T T T T T T T
300 25000.0

N




802.11n(HT20) MCH_2437MHz_Ant1 (SISO) NTNV

10 Ant Anti (SISO}
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
0 VBW. 300 kiz
Detector
TraceT‘\sps MAJ(HDIG
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
_20 4
Limit=-2527 dBm
Maker:
- =30 1. 2430.449 MHz
B °5.36 dBm
fusl 224975862 MHz
- -43.12 dBm
= =401 r
(1]
3
— 50
-60
=70
_80 -
— Trace
—— Limit
-90 T T T T T T T T
300 25000.0
Frequency (MHz)
802.11n(HT20) HCH 2462MHz_Ant1 (SISO) NTNV
10 Ant Ant1 (SISO)
Start: 2442 MHz
Stop: 2500 MHz
RBW: 100 kHz
0 VBW. 300 kiz
Detector
TraceT‘\sps MAxncId
SweepPoint: 1161
-10 l"'" SweepTime: 5,57 ms
Sweep: Continue
| u
-20 4 J|
Limit=-2563 dBm
Maker:
— —30 4 pf 1. 2485 450 MHz
B “58.08 dBm
fusl \ 2. 2483 500 MHz
S “60.65 dBm
= =401
(1]
3
|

_50 .
M ‘

601 - ' st

_?0 -4

_80 .
— Trace
— Limit

=80 T T 1 1 1 1 1 T

24420 25000

Frequency (MHz)

N




802.11n(HT20) HCH_2462MHz_Ant1 (SISO)_NTNV

10 Ant Anti (SISO}
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
0 VBW. 300 kiz
Detector
TraceTl\sps MAJ(HDIG
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
_20 4
Limit=-2563 dBm
Maker:
— =30 1 1.2458.749 MHz
B “5.18 dBm
fusl 2. 24950 892 MHz
S “43.50 dBm
= =401 4
[} ‘
3
— 50
-60 4
=70
_80 -
—— Trace
—— Limit
-90 T T T T T T T T
300 25000.0
Frequency (MHz)
802.11n(HT40) LCH 2422MHz_Ant1 (SISO) NTNV
10 Ant: Ant1 (SISO)
Start: 2310 MHz
Stop: 2462 MHz
RBW: 100 kHz
0 VEW: 300 kHz
Detector
TraceTi\;ps MAJ(ncId
SweepPoint: 3041
-10 SweepTime: 14.59 ms
“m‘ m Sweep: Continue
_20 4
‘ len:-28.46 dBm
! Make
— —30 4 ] 1. 2389 500 MHz
E °56.45 dBm
fasl | 2. 2400.000 MHz
S | “56.10 dBm
= 1
g |
3
= |
|

-80 |

-80

—— Trace
—— Limit

23100

2462.0
Frequency (MHz)




802.11n(HT40)_LCH_2422MHz_Ant1 (SISO)_NTNV

Ant: Ant1 (SISO)
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
0 VBW: 300 kHz
Detecior: Peak
TracaType: MAX Hold
¢ SweepPoint: 30001
-10 4 SweepTime: 239
Sweep: Continue
_20 4
Limit=-28 46 dBm
Maker:
o~ =30 - 1.2437.108 MHz
£ 9.42 dBm
fasl 2. 24965.874 MHz
- -48.40 dBm
= —40 1
(1]
>
[+ 4
—! 50 -
-60
_?0 <
_80 -
— Trace
— Limit
-90 T T T T T T T T T
30,0 25000.0
Frequency (MHz)
802.11n(HT40) MCH_2437MHz_Ant1 (SISO) NTNV
10 Ant Anti (SISO}
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
0 VBW: 300 kHz
Detecior: Peak
1 TraceType: MAX Hold
4 SweepPoint: 30001
-10 4 SweepTime: 239
Sweep: Continue
_20 4
Limit=-28 26 dBm
Maker:
— =30 1. 2450.425 MHz
B “8.97 dim
@ 224994 174 MHz
- -50.47 dBm
= =401
(1]
>
[+ 4
— 50 1
-60 4
_?0 -
_80 -
—— Trace
—— Limit
-90 T T T T T T T T T
300 25000.0

Frequency (MHz)




802.11n(HT40) _HCH_2452MHz_Ant1 (SISO)_NTNV

P

Ant: Ant1 (SISO)
Start: 2412 MHz

Detector

TraceTl\sps MAJ(Hcld
SweepPoint: 1761
SweepTime: 845 ms
Sweep: Continue

Limit=-28.5 dBm
Maker:
1. 2484 750 MHz

Frequency (MHz)

— =30 4 |
E “56.61 dBm
fus] 2. 2483 500 MHz
S \ 57.79 dBm
o |
5 /
— 50 1
3‘1
Bk | i
_?’0 -
_80 -
— Trace
—— Limit
-80 T T T T T T T T T
24120 2500.0
Frequency (MHz)
802.11n(HT40) HCH 2452MHz_Ant1 (SISO) NTNV
10 Ant: Ant1 (S1SO)
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
04 VBW: 3{}0 kHz
Detector
1 TraceTl\Sps MAJ(HDIG
& SweepPoint: 30001
-10 i SweepTime: 239 s
Sweep: Continue
_20 4
Limit=-28.5 dBm
Maker:
— =30 A 1. 2445431 MHz
E “9.61 dim
fasl 2. 24950.060 MHz
S 4 -42.49 dBm
= Uy i {
(1]
3
— 50 1
-60
=70
_80 -
— Trace
— Limit
-80 T T T T T T T T T
30,0 25000.0

N




6. Form731

6.1 Test Result

6.1.1 Form731

Lower Freq (MHz)

High Freq (MHZz)

MAX Power (W)

MAX Power (dBm)

2412

2462

0.0293

14.67

2422

2452

0.0241

13.82

N
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