Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2ASF4-K13MAX Report No.: TZ240205399-SRD

Appendix Test Data for SRD (Conducted Measurement)

Product Name: Wireless Mechanical Keyboard
Trade Mark: Keychron
Test Model: K13 Max
FCC ID: 2ASF4-K13MAX

Environmental Conditions

Temperature: 22.8°C
Relative Humidity: 56%
ATM Pressure: 100.0 kPa
Test Engineer: Anna Hu
Supervised by: Hugo Chen
NOTE N/A

Appendix A: DTS Bandwidth

Test Result
DTS BW - .
TestMode | Antenna | Frequency[MHz] MHzZ) FL[MHZ] FH[MHz] | LimitfMHZz] | Verdict
Z
SRD Ant1 2402 1.400 2401.304 | 2402.704 0.5 PASS
SRD Ant1 2440 1.256 2439.436 | 2440.692 0.5 PASS
SRD Ant1 2480 1.436 2479.324 | 2480.760 0.5 PASS

Page 1 of 19



Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2ASF4-K13MAX

Report No.: TZ240205399-SRD

enter Freq 2.402000000 GHz Frequency
THO: Wide > 11
IFGainLow
Auto Tune|
Ref Offset 8.9 dB
10 dBidiv__Ref 30.00 dBm
Log T
El ‘ Center Freq|
o oz
oo 1 / 4341
Lt il i L. 4 716 o
o ‘m“"‘»\_ StartFreq|
20 " - 2.400000000 GHz]
a0
et Y L]
400
00 Stop Freq)
2404000000 GHz|
a0
Center 2.402000 GHz Span 4.000 MHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 400.000 kHz|
A 2 ST I - |22 Man
2401304
402 080 GHz |
1.400 MHz| (41 Freq Offset|
0Hg
~3
= p—

SRD-Ant1-2402-PASS

Frequency
PHO: Wide —— o Run
IFGainlow  #ARen: 40 dB
Auto Tune|
Ref Offset 8,06 dB
10 aBidiv__Ref 30.00 dBm
Log T
el Center Freq|
0 7 - 2
ol .l 4 2381
e P o S e, 4 747 o
-10.0
StartFre
20 = 2.438000000 cuq
o . 2
3.0
- -~ N e
00 Stop Freq)
2442000000 GHz
00
Center 2.440000 GHz Span 4.000 MHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 400.000 kHz|
I Tt vl Man
1N 2,439 436 GH 7291 dBm|
2439888 GHz |
1,256 MHz| Freq Offset|
0]
>

wsa

STATUS.

SRD-Ant1-2440-PASS

Frequency

PPRERF

Auto Tune|
Ref Offset 9.06 4B AMKr3 1.436 MHa
10 dBidiv__Ref 30.00 dBm 0.197 d
Log
* | Center Freq|
o | 2
ool 1 0 4341
LV i aa s A Y 751 cing
e ,.Jr-*"”' Start Freq|
0 2478000000 GHz|
a0 4
400
50 Stop Freq)
2482000000 GHz|
a0
Center 2.480000 GHz Span 4.000 MHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 400.000 kHz|
lAuto Man
2479324 GHz 7,414 dBm|
| & Fanm Freq Offset
0Hz

wsa

STATUS.

SRD-Ant1-2480-PASS

Page 2 of 19



Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2ASF4-K13MAX

Report No.: TZ240205399-SRD

Appendix B: Occupied Channel Bandwidth

Test Result
OCB . .
TestMode | Antenna | Frequency[MHz] MHz] FL[MHZ] FH[MHZz] | LimitfMHz] | Verdict
z
SRD Ant1 2402 2.0593 2400.9920 | 2403.0513
SRD Ant1 2440 2.0477 2438.9928 | 2441.0405
SRD Ant1 2480 2.0606 2478.9904 | 2481.0510
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2ASF4-K13MAX Report No.: TZ240205399-SRD

Test Graphs
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2ASF4-K13MAX

Report No

Appendix C: Maximum peak conducted output power

Test Result Peak

.: TZ240205399-SRD

Conducted Peak Conducted .
TestMode Antenna Frequency[MHz] . Verdict
Powert[dBm] Limit[dBm]
SRD Ant1 2402 1.20 <30 PASS
SRD Ant1 2440 0.87 <30 PASS
SRD Ant1 2480 1.24 <30 PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs Peak

FCC ID: 2ASF4-K13MAX

Report No.: TZ240205399-SRD
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2ASF4-K13MAX Report No.: TZ240205399-SRD

Appendix D: Maximum peak power spectral density

Test Result

TestMode Antenna Frequency[MHz] Result[dBm/3kHz] Limit[dBm/3kHz] | Verdict

SRD Ant1 2402 -10.56 <8.00 PASS
SRD Ant1 2440 -11.85 <8.00 PASS
SRD Ant1 2480 -11.81 <8.00 PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

Analyzer - Swept SA

FCC ID: 2ASF4-K13MAX

Report No.: TZ240205399-SRD

enter Freq 2.402000000 GHz __ T Frequency
oo weip PP PP
Ref Offsete.9 dB WK1 2.401 903 18 GHg|| ~ AvloTune
1233“’" Ref 20.00 dBm -10.557 dBm
CenterFreq
100
000
1 StartFreq
00! 2400915000 GHz}
o0 Stop Freq)
2403085000 GHz|
00
a0 CF Step
217,000 kHz|
laute Man
=il
&0 Freq Offset|
0Hg
m
[Center 2.402000 GHz Span 2.170 MHz|
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 230.0 ms (30000 pts)

sa

STATUS.

Analyzer - Swept SA

SRD-Ant1-2402-PASS

Frequency

: @ Run
\FCaimion  #Afan30 48 or|PPPFPP
el Offset9.08 B MKr1 2.439 572 05 GHZ] Aurto Tune|
1l Ref 20.00 dBm -11.850 dBm|
CenterFreq
100 2
om
StartFreq
100 ! 243026600 GHz
o0 Stop Freq)
2440973400 GHz
00
a0 CF Step
184680 kHz]
lAute Man|
=il
), Freq Offset|
0]
m
ICenter 2.4400000 GHz Span 1.947 MHz|
#Res BW 3.0 kHz #VBW 10 kHz Sweep 206.0 ms (30000 pts)

=

STATUS.

SRD-Ant1-2440-PASS

Frequency
Auto Tune|
Ref Offset 9.08 dB Mkr1 2.479 545 44 GHz]
1l Ref 20.00 dBm -11.806 dBm|
Center Freq|
100 2
0m
StartFreq
-0 ! 2478887100 GHz
o0 Stop Freq)
2481112800 GHz]
£
n CF Step
222580 kHz|
lAuto Man
40
o Freq Offset|
0 Hl
0
[Center 2.480000 GHz Span 2.226 MHz|
j#Res BW 3.0 kHz #VBW 10 kHz Sweep 236.0 ms (30000 pts)
wsc sTaTUS
SRD-Ant1-2480-PASS

Page 8 of 19



Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2ASF4-K13MAX Report No.: TZ240205399-SRD

Appendix E: Band edge measurements

Test Result
TestMod | Antenn | ChNam | Frequency[MHz | RefLevel[dBm | Result{[dBm | Limit{[dBm | Verdic
e a e ] ] ] ] t
SRD Ant1 Low 2402 -1.38 -35.15 <-21.38 PASS
SRD Ant1 High 2480 -1.49 -50.21 <-21.49 PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2ASF4-K13MAX

Report No.: TZ240205399-SRD
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2ASF4-K13MAX Report No.: TZ240205399-SRD

Appendix F: Conducted Spurious Emission

Test Result
RefLeve
TestMod | Antenn | Frequency[MHz | FreqRange I Result[dBm | Limit[dBm | Verdic
e a MHz t
] [MHZ] [dBm] ] ]
0~Referenc
SRD Ant1 2402 -1.14 -1.14 PASS
e
SRD Ant1 2402 30~1000 -1.14 -62.85 <-21.14 PASS
SRD Ant1 2402 1000~26500 -1.14 -42.87 <-21.14 PASS
0~Referenc
SRD Ant1 2440 -2.83 -2.83 PASS
e
SRD Ant1 2440 30~1000 -2.83 -63.18 <-22.83 PASS
SRD Ant1 2440 1000~26500 -2.83 -44 97 <-22.83 PASS
0~Referenc
SRD Ant1 2480 -1.90 -1.90 PASS
e
SRD Ant1 2480 30~1000 -1.90 -63.45 <-21.9 PASS
SRD Ant1 2480 1000~26500 -1.90 -45.1 <-21.9 PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2ASF4-K13MAX

Report No.: TZ240205399-SRD

Agilent Spectrum Analyzer - Swept SA
< L . Frequency
Ehvg Type: R4S
enter Freq 2.402000000 G‘:ﬂ% Wide >~ Trig:Free Run A«:fHom:.IﬂHﬂ
IFGalnLow Fhmen: 30 dB
Auto Tune
etomeas ds WKr1 2.402 003 GHZ]
1ogBisty_Re 28.00 dBm -1.138 dBm|
Center Freq|
830
1 StartFreq
110 } LW 2400500000 GHz
L/ M
B (’ln’rﬂ b Wy e, . —
g
N‘J‘ ﬂr " 2.403500000 GHz|
211 V Ik‘ o
¥ CF Step
e
W ' L,l« 300,000 kHz|
J’ ] |feuse Man
i
JJ |
i1 Freq Offset|
0 Hz|
B
[Center 2.402000 GHz Span 3.000 MHz|
J2Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
SRD-Ant1-2402-0~Reference-PASS
AL EENE RREC_| —— R Frequency
Wi e ACE[123456
enter Freq 515.000000 MH,,Z"O‘ Fast = Trig:FraaRun AvglﬂHoT:: 1010 T -
IFGaln ow n: onf FPERF
Mkr1 819.16 MHz]| ~ AuteTune
ogmiety _Ref 10.00 dBm -62.846 dBm
Center Freq|
oo 516.000000 MHz|
10
StartFreq
200 . . s i 30.000000 MHz|
oo Stop Freq)
1.000000000 GHz|
00
o CF Step
97.000000 MHz|
f ey Man
1l 'y
| —
200 Freq Offset|
0 Hz|
o
Jstart 30.0 MHz Stop 1.0000 GHz
[*Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)
a s,
SRD-Ant1-2402-30~1000-PASS
i ke EI N T —
#Avg Type: RMS Wact[l23 456
enter Freq 13.750000000 ?"ﬂ?m _._l Trig: Fraa Run Av:fHoT::'wm fa ‘ -
IFGalnd ow n: onf FPERE
MKki24.804 60 GHz||  AuteTune
10 aBiiv__Ref 10.00 dBm ~42.874 dBm)|
Log I
Center Freq|
100 13.
0 P
e 2 StartFreq|
a0 1.000000000 GHz|
-50.0
510 o, Ay o “M
ST e Ml StopFreq
26.500000000 GHz|
a0 |
Start 1,00 GHz Stop 26.50 GHz| CFstep
#Res BW 100 KHz #VBW 300 kHz Sweep 2438 5 (30001 pts) | 2550000000 GHz
O e o AT - |2 Man
1N f 240166 GHz. -1.838 dBm
N f 480460 -42.874 dBi
Stz — Freq Offset|
0 Hz|
A
1 -
. 5
sa po—
SRD-Ant1-2402-1000~26500-PASS

Page 12 of 19



Shenzhen Tongzhou Testing Co.,Ltd

Spectrum Analyzer - Swept SA

FCC ID: 2ASF4-K13MAX

Report No.: TZ240205399-SRD
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2ASF4-K13MAX

Report No.: TZ240205399-SRD
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2ASF4-K13MAX

Appendix G: Duty Cycle

Report No.: TZ240205399-SRD

Test Result
ON Time Period Duty Cycle
TestMode Antenna Frequency[MHz]
[ms] [ms] [%]
SRD Ant1 2402 19.00 19.00 100
SRD Ant1 2440 19.00 19.00 100
SRD Ant1 2480 19.00 19.00 100
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2ASF4-K13MAX

Bavg Type: RMS

Report No.: TZ240205399-SRD
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Shenzhen Tongzhou Testing Co.,Ltd

Appendix H: Emissions in Restricted Bands

FCC ID: 2ASF4-K13MAX

Report No.: TZ240205399-SRD

Test Result
TestMode | Antenna | ChName Frequenc Detector Freq Result Limit Result Limit Verdict
y[MHz] [MHz] [dBm] [dBm] [dBuV/m] [dBuV/m]
SRD Ant1 Low 2402 Peak 2390.000 -42.41 | <-21.20 52.79 <74 PASS
SRD Ant1 Low 2402 Peak 2310.000 -45.35 | <-21.20 49.85 <74 PASS
SRD Ant1 Low 2402 Peak 2345.150 -40.69 | =-21.20 54.51 <74 PASS
SRD Ant1 Low 2402 AV 2390.000 -49.96 | <-41.20 45.24 <54 PASS
SRD Ant1 Low 2402 AV 2310.000 -50.2 | <-41.20 45.00 <54 PASS
SRD Ant1 Low 2402 AV 2373.080 -49.46 | <-41.20 45.74 <54 PASS
SRD Ant1 High 2480 Peak 2483.500 -44.27 | <-21.20 50.93 <74 PASS
SRD Ant1 High 2480 Peak 2500.000 -40.34 | =-21.20 54.86 <74 PASS
SRD Ant1 High 2480 Peak 2498.240 -40.56 | <-21.20 54.64 <74 PASS
SRD Ant1 High 2480 AV 2483.500 -48.82 | <-41.20 46.38 <54 PASS
SRD Ant1 High 2480 AV 2500.000 -49.46 | <-41.20 45.74 <54 PASS
SRD Ant1 High 2480 AV 2483.600 -48.67 | <-41.20 46.53 <54 PASS
Note:

1. The Antenna Gain is compensated in the graph.

2. The limit in dBm for average detector is conversion from 54dBuV/m, according to 15.209(a). The

limit in dBm for peak detector is 20dB above the limit of average detector in dBm.
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Test Graphs

FCC ID: 2ASF4-K13MAX

Report No.: TZ240205399-SRD
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