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Appendix B for 2.4G Test Data

Product Name: keyboard
Test Model: VM87-J

Environmental Conditions

Temperature: 22.2°C
Relative Humidity: 53.2%
ATM Pressure: 100.0 kPa
Test Engineer: Jay Luo
Supervised by: Paddi Chen
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B.1 Frequency Error
Test Result
TestCondition | TestMode | Antenna | Frequency[MHz] Result[ppm] Limitjppm] | Verdict
2402 1.24896 +50 PASS
Frequency
NTNV P Ant1 2441 0.81934 +50 PASS
rror
2480 0.80645 +50 PASS
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Test Graphs

NTNV _Ant1_2402

Agilent Spectrum Analyzer - Swept SA

il RL RF S0Q  AC SENSE!INT| SOURCE OFF ALIGNAUTO 07:44:08 PM Jul 29, W
#Avg Type: RMS mece[12aqs e
Center:req:2:402000000 %‘W Trig: Free Run AvglHold: 1001100
IFGain:Low #Atten: 30 dB oerfp PP PP
Ref Offset 1451 dB Mkr1 2.402 003 GHz R
{0 gBidv__Ref 30.00 dBm 16.065 dBm
CenterFreq
20 1 2.402000000 GHz
10.
] 1 StartFreq
0 { \ 2401500000 GHz|
o StopFreq
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200 T
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-40.0 \F Ml W m’\’LﬂN\I\V
_— WW"’M Freq Offset
0 Hz|
600
Center 2.4020000 GHz Span 1.000 MHz|
JfRes BW 10 kHz #VBW 10 kHz Sweep 12.07 ms (1001 pts)
|mss staTus

NTNV _Ant1_2441

Agilent Spectrum Analyzer - Swept SA

il RL RF S0Q  AC SENSE!INT| SOURCE OFF ALIGNAUTO 07:44:27 PM Jul 29, 200; m
Center Freq 2.441000000 GHz #Avg Type: RMS TAET2345 6
4 pW Trig: Free Run AvglHold: 1001100 ‘
IFGain:Low #Atten: 30 dB oerfP PPPPP
Ref Offset 14.48 dB Mkr1 2.441 002 GHZ AutoTune
{0dBidiv _Ref 30.00 dBm 17.872 dBm
og
1 CenterFreq|
= 2441000000 GHz|
10
) \ StartFreq
& 2. GHz|

v Stop Freq|
2.441500000 GHz
200 iy

20 4 CF Step
W V\Mm 100.000 kHz|
JAuto Man|
. e i i U\H“vh
_— Freq Offset
0 Hz|
H0.0
Center 2.4410000 GHz Span 1.000 MHz|
JfRes BW 10 kHz #VBW 10 kHz Sweep 12.07 ms (1001 pts)
IMSG Status

NTNV _Ant1_2480
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Agilent Spectrum Analyzer - Swept SA
i RL RF S0@ AC SENSE:INT| SOURCE OFF ALIGNAUTO T
Center Freq 2.480000000 GHz #Avg Type: RMS TAE[T2345 6 Frequency
PNO-Wids == Trig:FreeRun Avg|Hold: 1004100 T
IFGainlow  #Atten:30 dB wff PREPE
. Mkr1 2480 002 GHZ|| ~ AutoTune
19gBidn_Ref 50.00 dBm 16.253 dBm
CenterFreq|
20 1 2.480000000 GHz|
10,
} \ StartFreq|
§ I \ 2.479500000 GHz,
e } \ Stop Freq
2.480500000 GHz|
00 o Aﬂm
A0 CF Step
= "u\,\h 100.000 kHz|
MN ute Man
400 e i w
5, Freq Offset|
0 Hz|
0.0
ICenter 2.4800000 GHz Span 1.000 MHz|
f#Res BW 10 kHz #VBW 10 kHz Sweep 12.07 ms (1001 pts)
Imsg sTATUS
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B.2 Antenna Power & EIRP

Test Result

Antenna Power
Frequency Result Result Limit
TestCondition TestMode Antenna Verdict
[MHZz] [dBm] [mW] [mW]
2402 4.57 2.86 <10 PASS
NTNV 2.4G SRD Ant1 2441 4.1 2.58 <10 PASS
2480 4.80 3.02 <10 PASS
Tolerance
Test Test Frequency Power | RatedPower | Result | Limit
Antenna Verdict
Condition Mode [MHz] (mWw) (mw) (%) (%)
3 1 2402 2.86 3.0 -4.67 +20 PASS
NTNV S.RD Ant1 2441 2.58 3.0 -14.00 +20 PASS
2480 3.02 3.0 0.67 +20 PASS
EIRP
Antenna
Measured Power EIRP Limit
TestMode | Antenna | Frequency[MHz] gain Verdict
[dBm] . [dBm] | [dBm]
[dBi]
2402 4.57 2.59 7.16 <12.14 | PASS
2.4G SRD Ant1 2441 4.1 2.59 6.70 <12.14 | PASS
2480 4.80 2.59 7.39 <12.14 | PASS

Shenzhen LCS Compliance Testing Laboratory Ltd.
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B.3 Occupied Bandwidth

Report No.: LCSA07235025EB

Test Result
TestCondition | TestMode | Antenna | Frequency[MHZz] Result [MHZz] Limit [MHz] | Verdict
204G 2402 0.858 <26 PASS
NTNV S.RD Ant1 2441 0.855 <26 PASS
2480 0.866 <26 PASS
= = Shenzhen LCS Compliance Testing Laboratory Ltd.
I -l Add: Room 101, 201, Building A and Room 301, Building C, Juji Industrial Park, Yabianxueziwei, Shajing Street,
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Test Graphs

NTNV_2.4G SRD_Ant1_2402

Agilent Spectrum Analyzer - Occupied BW.

RL RF S00  AC

L SENSE!INT| SOURCE OFF ALIGNAUTO 07:36:49 PM Jul 29, 2025
Center Freq 2.402000000 GHz Center Freq: 2402000000 GHz Radio 5td: None Frequency
== Trig:FreeRun Avg[Hold: 1001100
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.401836 GHz]
Ref Offset 1451 dB
todgian Ref 30.00 dBm 3.4523 dBm
og
2 CenterFreq|
10 'y 2.402000000 GHz
. "
A
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Transmit Freq Error -2.264 kHz OBW Power 99.00 % O
x dB Bandwidth 382.8 kHz x dB -6.00 dB
s stus

NTNV_2.4G SRD_Ant1_2441

L F SENSE!INT| SOURCE OFF ALIGNAUTO 07:39:39 PM Jul 29, 2025
Center Freq 2.441000000 GHz Center Freq: 2441000000 GHz Radio 5td: None Frequency
== Trig:FreeRun Avg[Hold: 1001100
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.441028 GHZ
Ref Offset 14.48 dB
t0dgian Ref 30.00 dBm 5.8199 dBm
og
2 1 CenterFreq|
10. 2.441000000 GHz|
[ AT AUVEN
-10.0 mlﬂ \\'\
[ J/ \ﬂ\ "\‘\I\A
-30.0 )
5 A e,
Pl L
8 A Jraciad R
-60.0
Center 2.441 GHz Span 4 MHz p—
Res BW 30 kHz #VBW 30 kHz Sweep 54 ms| b
JAuto Man|
Occupied Bandwidth Total Power 14.7 dBm
854.85 kHz —
Transmit Freq Error 4.195 kHz OBW Power 99.00 % OHg
x dB Bandwidth 394.3 kHz x dB -6.00 dB
s status

NTNV 2.4G SRD_Ant1_2480
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Agilent Spectrum Analyzer - Occupied BW.
i RL RF S0 AC SENSE:INT| SQURCE OFF ALIGNAUTO 07:42:04 PM Jul 25, 2025 s |
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
= Trig:Free Run AvglHold: 1001100
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.47984 GHZ]
Ref Offset 14.48 dB
fodmian __Ref 30.00 dBm 5.2935 dBm
og
2 1 CenterFreq
o 4 2480000000 GHz|
i) .
AN
0.0 -
-20.0
T ~
La0.0 mﬂ'ﬂ li
iy P,
500 ¥ Fin
T I R Vohnmertn Lot
-60.0
ICenter 2.48 GHz Span 4 MHz| CFst
Res BW 30 kHz #VBW 30 kHz Sweep 5.4 ms b o »:-E
JAuto Man|
Occupied Bandwidth Total Power 13.3 dBm
866.26 kHz m——
Transmit Freq Error -140 Hz OBW Power 99.00 % OHz
x dB Bandwidth 388.5 kHz x dB -6.00 dB
s saTus
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B.4 Spread Bandwidth
Test Result
TestCondition | TestMode | Antenna | Frequency[MHz] Result [MHZz] Limit [MHz] | Verdict
2402 0.830 PASS
2.4G
NTNV Ant1 2441 0.827 PASS
SRD
2480 0.819 PASS
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Report No.: LCSA07235025EB

NTNV_2.4G SRD_Ant1_2402

Agilent Spectrum Analyzer - Occupied W

SENSE:INT| SCURCE OFF ALIGN AUTOD. 12:57:44 M Jul 29, 2025
7 enter Freq: 2.402000000 GHz Radio 5td: None BW
Free Run AvgHeld:>10110
HFGainLow ~ #Atten: 20 dB Radio Device: BTS Res BW
10000 kHz|
Auto Man|
110 dBidiv Ref 10.00 dBm
Log
[ Video BW|
it 30000 kHz|
i Aut M
- AMFMVA uto Man
s, aafl o,
wolkd ™
a0 : i A
500 pot Vi
ot T
600 ey o [
TV
700
{200
[Center 2402 GHz $pan 2 MHZ
Res BW 10 kHz #VBW 30 kHz Sweep 24.73 m| Filter Type
Gaussian
Occupied Bandwidth Total Power -0.13 dBm
829.72 kHz
Transmit Freq Error 3.300 kHz OBW Power 99.00 %
x dB Bandwidth 866.5 kHz xdB -20.00 dB
MSG STATUS|

NTNV_2.4G SRD_Ant1_2441

Agilent Spectrum Analyzer - Occupied W

i RL RF 50Q AT SENSE:INT| SCURCE OFF ALIGN AUTOD. 12:58:%5 &AM Ju\&li
Center Freq 2.441000000 GHz Center Freq; 2.441000000 GHz Radio 5td: None Frequency
7 Trig:Free Run AvgHeld:>10110
#FGain:Low #Atten: 20 dB Radio Device: BTS
110 dBidiv Ref 10.00 dBm
Lot
o CenterFreq|
0o / 2.441000000 GHZ
00 VAR AV
- S R,
- - Pl \\/’\V
500 [ 1 W\“m
500 aly
700
800
[Center 2441 GHz $pan 2 MHZ CF St
Res BW 10 kHz #VBW 30 kHz Sweep 24.73 ms Peitet
JAuto Man|
Occupied Bandwidth Total Power 2.71dBm
827.15 kHz Freq Offset
Transmit Freq Error 645 Hz OBW Power 99,00 % s/
x dB Bandwidth 839.5 kHz xdB -20.00 dB
MSG STATUS|

NTNV 2.4G SRD_Ant1_2480
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Agilent Spectrum Analyzer - Occupied BW.
N SENSE:INT| SCURCE OFF SLGNAUTD  [12s8E9aMadegeres [ _ |
Center Freq 2.480000000 GHz Center Freq; 2.480000000 GHz Radio Std: Nene Frequency
7 Trig:FreeRun AvglHold:>10/10
MFGainLow — HAtten: 20 dB Radio Device: BTS
110 dBJdiv Ref 10.00 dBm
Log
g CenterFreq|
oo ) 2.480000000 GHz|
NAYRN AN
300 ”\M V\,\j\"’ 4
[ ~ - W‘\J“f\ﬁ
500 T~ 7 M LW
500 S
700
800
[Center 2.48 GHz Spanh 2 MHz CF st
Res BW 10 kHz #VBW 30 kHz Sweep 24.73 mg 0 S
Auto Man|
Occupied Bandwidth Total Power 1.80 dBm
819.19 kHz Freq Offset
Transmit Freq Error 3.553kHz  OBW Power 99.00 % 0Hz
x dB Bandwidth 839.7 kHz xdB -20.00 dB
s STATUS|
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B.5 Spurious Emission of TX

Test Result

Report No.: LCSA07235025EB

Freq.Range Result | Limit Result Limit
TestCondition | TestMode | Antenna | Frequency[MHZz] Verdict
[MHZ] [dBm] | [dBm] | [uW] [(LW]
30~1000 -53.85 | <-26 | 0.00412 | <25 | PASS
1000~2387 -38.65 | <-26 | 0.13646 | <2.5 | PASS
2402 2387~2400 -39.52 | =16 | 0.11169 | <25 PASS
2483.5~2496.5 | -43.21 | <16 | 0.04775 | <25 PASS
2496.5~13000 | -45.30 | <-26 | 0.02951 | <2.5 | PASS
30~1000 -53.84 | =-26 | 0.00413 | <2.5 | PASS
1000~2387 -41.30 | =<-26 | 0.07413 | <25 | PASS
NTNV 246G Ant1 2441 2387~2400 -43.41 | =16 | 0.04560 | <25 PASS
SRD 2483.5~2496.5 | -43.29 | <16 | 0.04688 | <25 PASS
2496.5~13000 | -45.53 | <-26 | 0.02799 | <2.5 | PASS
30~1000 -53.75 | <-26 | 0.00422 | <25 | PASS
1000~2387 -4558 | <-26 | 0.02767 | <2.5 | PASS
2480 2387~2400 -43.46 | <-16 | 0.04508 | <25 PASS
2483.5~2496.5 | -43.33 | <-16 | 0.04645 | <25 PASS
2496.5~13000 | -45.53 | <-26 | 0.02799 | <25 | PASS
Test Graphs

NTNV_2.4G SRD_Ant1_2402_30~1000

Agilent Spectrum Analyzer - Swept SA

i RL RF S0 AC SENSE:INT| SQURCE OFF ALIGNAUTO 07:37:16PM 3u 28, 2025
Center Freq 515.000000 MHz | #Avg Type: RMS TAE[T 2345 6 Frequency
PNOFast == Trig:Free Run AvglHold: 1001100 T
IFGain:Low #Atten: 20 dB DET‘A AAAAA
Auto Tune
Ref Offset 14561 dB Mkr1 898.39 MHz
19 gy Ref 20.00 dBm -53.846 dBm
Center Fregq
100 515,000000 MHz
0.
StartFreq
400 30.000000 MHz|
-200
26 .00 dEm Stup Freq
1.000000000 GHz
300
400 CF Step
97.000000 MHz|
JAuto Man|
£00 j—
800 Freq Offset
0 Hz|
-70.0
Start 30.0 MHz Stop 1.0000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz* #Sweep 100.0 ms (4001 pts)
IMSG sTaTus

NTNV._2.4G SRD_Ant1_2402_1000~2387
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Agilent Spectrum Analyzer - Swept SA

RL RF S0 AC SENSE:INT| SQURCE OFF ALIGNAUTO 07:37.33PMIu29, 2025 [ _ |
Center Freq 1.693500000 GHz | #Avg Type: RMS TRACE[T Freguency
PNO-Fast == Trig:Free Run AvglHold: 1001100 T
IFGain:Low #Atten: 20 dB DET‘A AAAAA
Auto Tune|
Ref Offset 14561 dB Mkr1 1.723 7 GHz
19 gy Ref 20.00 dBm -38.647 dBm
Center Fregq
100 1 GHz|
0.
StartFreq
400 1.000000000 GHz
-200
26 .00 dEm Stup Freq
2.387000000 GHz|
300
¢
00 CF Step
138.700000 MHz|
JAuto Man|
50.0
800 Freq Offset
0 Hz|
-70.0
Start 1.0000 GHz Stop 2.3870 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 100.0 ms (4001 pts)
|MSG sTaTus

NTNV_2.4G SRD_Ant1_2402_2387~2400

Agilent Spectrum Analyzer - Swept SA

Report No.: LCSA07235025EB

il RL RF. S0 AC SENSE:INT| SQURCE OFF ALIGNAUTO W
#hvg Type: RMS TRACE[1 2345 6
[Center Freq 2.393500000 G:,‘,ﬁ: st ,J Trig: Free Run AvglHold: 1001100 T
IFGain:Low #Atten: 30 dB DET‘A AAAAA
B MKkr1 2.399 993 5 GHZ] Auto Turie
19 gy Ref 30.00 dBm -39.515 dBm
CenterFreq
200 2. GHz|
10,
StartFreq
8 2.387000000 GHz|
-10.0
-16.00 dEm| Stup Freq
2.400000000 GHz|
200
0.0 CF Step
1.300000 MHz|
{laute Man
-40.0
Ry
500 Freq Offset|
0 Hz|
0.0
Start 2.387000 GHz Stop 2.400000 GHz|
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 100.0 ms (2001 pts)
Jr=e sTaTus

NTNV_2.4G SRD_Ant1_2402_2483.5~2496.5
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Agilent Spectrum Analyzer - Swept SA
il RL RF S0 AC SENSE:INT| SQURCE OFF ALIGNAUTO 07:38:04 PM Ju 29, 2025
Center Freq 2.490000000 GHz ] #hvg Type: RMS Ln Frequency
PNO-Fast = Trig:Free Run Avg|Hold: 1004100 T
IFGainlow  #Atten:30 dB oA AARA R
S, MKr1 2.495 388 5 GHZ] AutoTune
19gBidn_Ref 50.00 dBm -43.207 dBm
CenterFreq|
00 2.490000000 GHz|
10.
StartFreg
e 2. GHz|
-10.0
-16.00 dEm| Stup Freq
2. GHZ|
=200
A0 CF Step
1.300000 MHz|
1 JAuto Man|
400 6 — ]
5, Freq Offset|
0 Hz|
£0.0
[Start 2.483500 GHz Stop 2.496500 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 100.0 ms (2001 pts)
= T

NTNV_2.4G SRD_Ant1_2402_2496.5~13000

Agilent Spectrum Analyzer - Swept SA

il RL RF. SENSE:INT| SQURCE OFF ALIGNAUTO W
#Avg Type: RMS W[ 23456
[Center Freq 7.748250000 G:,‘,ﬁ: —— ,J Trig: Free Run AvglHold: 1001100 T
IFGain:Low #Atten: 20 dB DET‘A AAAAA
Auto Tune|
Ref Offset 1451 dB Mkr1 5.790 9 GHz
19 gy Ref 20.00 dBm -45.301 dBm
CenterFreq
e i GHz
0.
StartFreq
-10.0 2. GHz|
-200
26,00 dEm| Stup Freq
13.000000000 GHz
=300
400 1 CF Step
1.050350000 GHz]
JAuto Man|
B e s
f00 Freq Offset|
0 Hz|
70.0
[Start 2.497 GHz Stop 13.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 100.0 ms (20001 pts]
Jr=s STatus

NTNV_2.4G SRD_Ant1_2441_30~1000
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Agilent Spectrum Analyzer - Swept SA
il RL RF S0 AC SENSE:INT| SQURCE OFF ALIGNAUTO 07:40:05 PM Jul 29, 2025 F
Center Freq 515.000000 MHz [ #hvg Type: RMS wacel] fequancy
PNOFast == Trig:Free Run AvglHold: 1001100 T
IFGainlow  #Atten: 20 dB o4 A A4 8
Auto Tune|
Ref Offset 14.48 dB Mkr1 864.20 MHz
fogBiay _Ref 20.00 dBm -53.835 dBm
CenterFreq|
108 515.000000 MHz
0.
StartFreg
i 30.000000 MHz
-200
26 .00 dEm Stup Freq
1.000000000 GHz
-30.0
00 CF Step
97.000000 MHz|
JAuto Man|
-50.0 a1l
i Freq Offset
0 Hz|
70.0
Start 30.0 MHz Stop 1.0000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz* #Sweep 100.0 ms (4001 pts)
|mss sTaTUS

NTNV_2.4G SRD_Ant1_2441 1000~2387

Agilent Spectrum Analyzer - Swept SA

il RL RF. SENSE:INT| SQURCE OFF ALIGNAUTO W
#Avg Type: RMS TAE[T2345 6
[Center Freq 1.693500000 G:,‘,ﬁ: st ,J Trig: Free Run AvglHold: 1001100 T
IFGain:Low #Atten: 20 dB DET‘A AAAAA
Auto Tune|
Ref Offset 14.48 dB Mkr1 1.940 7 GHz
19 gy Ref 20.00 dBm -41.304 dBm
Center Fregq
100 1 GHz|
0.
StartFreq
400 1.000000000 GHz
-200
26,00 dEm| Stup Freq
2.387000000 GHz|
300
! CF st
400 ep
138.700000 MHz|
| JAuto Man|
500
Il
f00 Freq Offset|
0 Hz|
-70.0
Start 1.0000 GHz Stop 2.3870 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 100.0 ms (4001 pts)
Jr=e sTaTus

NTNV_2.4G SRD_Ant1_2441_2387~2400
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B.6 Spurious Emission of RX

Test Result

» Freq.Range | Result | Limit Result | Limit .
TestCondition | TestMode | Antenna | Frequency[MHZz] Verdict
[MHZz] [dBm] | [dBm] [nW] [nW]

30~1000 -82.9 <-54 | 0.00513 | =4 PASS

2402
1000~12500 | -66.79 | <-47 | 0.20941 | <20 | PASS
24G 30~1000 -83.11 | =54 | 0.00489 | =<4 PASS
NTNV Ant1 2441
SRD 1000~12500 | -66.85 | <-47 | 0.20654 | <20 | PASS
30~1000 -83.4 <-54 | 0.00457 | <4 PASS
2480

1000~12500 | -66.18 | <-47 | 0.24099 | <20 | PASS

Test Graphs
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