Shenzhen HUAK Testing Technology Co., Ltd. FCC ID: 2ASF4-K2 Report No.: HK1911122857-E

Appendix A

RF Test Data for BT(BDR/EDR) (Conducted Measurement)
Product Name: Bluetooth mechanical keyboard
Trade Mark: N/A

Test Model: keychron K2
FCC ID: 2ASF4-K2

Environmental Conditions

Temperature: 22.7° C
Relative Humidity: 50%
ATM Pressure: 100.0 kPa
Test Engineer: Gary Qian
Supervised by: Eden Hu

A.1 20 dB Bandwidth

Mode Channel. 20dB Bandwidth [MHZz] Limit(MHz) Verdict
GFSK LCH 1.026 Not Specified PASS
GFSK MCH 1.083 Not Specified PASS
GFSK HCH 1.021 Not Specified PASS
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K2 Report No.: HK1911122857-E
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K2 Report No.: HK1911122857-E

Agilent Spectrum Analyzer - Occupied BW

S0 AC CORREC

SEWSE:PULSE] MALIGNPSRTIAL 11:40:12 AMMNov 20, 2019
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K2

Report No.: HK1911122857-E

A.2 Dwell Time

Chann Burst Width Total Dwell - Verdic
Mode Packet : Limit [s]
el [s/hop/ch] Hops[hop*ch] Time[s] t
GFSK DH5 LCH 0.002889 106.7 0.308304 0.4 PASS
GFSK DH5 MCH 0.002890 106.7 0.308365 0.4 PASS
GFSK DH5 HCH 0.002889 106.7 0.308293 0.4 PASS
Test Graph
RL RF S0Q  AC JORREC MELIGN AUTOMORF |01:13:34 PMNow 20, 2019
[Center Freq 2.402000000 GHz | #Avg Type: RMS macel o on g | Freauency
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K2 Report No.: HK1911122857-E

Agilent Spectrum Analyzer - Swept SA
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[y satus

RL RF 50 & AC CORREC SEMSE:PLILSE] MALIGN AUTOfMORF  |01:14:14 PMNow 20, 2019 E
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K2 Report No.: HK1911122857-E

A.3 Carrier Frequency Separation

Carrier Frequency Separation Limit
Mode Channel. Verdict
[MHZz] [MHZz]
GFSK LCH 0.999 0.681 PASS
GFSK MCH 0.999 0.722 PASS
GFSK HCH 0.996 0.681 PASS
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K2 Report No.: HK1911122857-E

Test Graph

Graphs
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K2 Report No.: HK1911122857-E

A.4 Hopping Channel Number

Mode Channel. Number of Hopping Channel[N] Limit[N] Verdict
GFSK Hop 79 >=15 PASS
Test Graph
Graphs
Agilent Spectrum Analyzer - Swept SA
RL RF S0 6 AC CORREC SEMNSE:PULSE MALIGNPARTIAL 11:52:23 AM Moy 20, 2019
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0.00 —
’ StartFreq
oo 2.400000000 GHz
200 |+ |y
StopFreq
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K2 Report No.: HK1911122857-E

A.5 Conducted Peak Output Power

Maximum Peak Output Power Limit _
Mode Channel. Verdict
[dBm] [dBm]
GFSK LCH -3.762 21 PASS
GFSK MCH -3.799 21 PASS
GFSK HCH -4.282 21 PASS
Test Graph
RL RF S0 G AC CORREC SENSE:PULSE M ALIGNPARTISL 11:34:40 AMMNow 20, 2019
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Shenzhen HUAK Testing Technology Co.,

Ltd. FCC ID: 2ASF4-K2 Report No.: HK1911122857-E

Agilent Spectrum Analyzer - Swept SA
RL RF S0G  AC CORREC SENSE:PULSE ANALIGNPARTIAL 11:35:48 AMMNoy 20, 2019
[Center Freq 2.441000000 GHz | #Avg Type: Log-Pwr wace[ - 5i5p|  Frequency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 100/100 THRE | ettt
IFGain:Low #Atten: 30 dB DET|F MM MM N
Mkr1 2.440 855 GHZ Auto Tune
10 dBidiv ~ Ref 20.00 dBm -3.799 dBm
JLog
Center Freq
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RL RF S0G  AC CORREC SENSE:PULSE ANALIGNPARTIAL 11:40:06 AMMNoy 20, 2019
[Center Freq 2.480000000 GHz | #Avg Type: Log-Pwr mace[ -5i5g|  Frequency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 100/100 THRE | ettt
IFGain:Low #Atten: 30 dB DET|F MR K
Mkr1 2.480 075 GHZ Auto Tune
10dB/div Ref 20.00 dBm -4.282 dBm
JLog
Center Freq
0o 2.480000000 GHz,
0.00
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=200
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GFSK/HCH 2.485000000 GHz,
-300
00 CF Step
1.000000 MHz
Auto Man
-50.0 ChY
. Freq Offset
0 Hz
700
Center 2.480000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.067 ms (2001 pts)
IMSG UbSTATUS
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Shenzhen HUAK Testing Technology Co., Ltd. FCC ID: 2ASF4-K2 Report No.: HK1911122857-E

A.6 Band-edge for RF Conducted Emissions

Carrier
Carrier Frequency Bandedge Upper .
e Frequency(MHz) FrEaErE i) Power Peak(dBm) | limit(dBm) CEmeEon
[dBm]
1DH5 2402 2400 -4.216 -61.26 -24.216 Pass
1DH5 2480 2500 -4.722 -61.97 -24.722 Pass
1DH5-Hopping 2402 2399.61 -3.658 -50.932 -23.658 Pass
1DH5-Hopping 2480 2483.5 -3.883 -59.29 -23.883 Pass
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K2 Report No.: HK1911122857-E

Test Graph

Graphs

Agilent Spectrum Analyzer - Swept SA
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PNO: Fast —— 1rig: Free Run Avg|Held: 1001100 TYPEIM
| IFGain:Low #Atten: 30 dB DET|P MM MMM
Auto Tune
10 dBidiv. Ref 20.00 dBm
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200 2472 dbm} Start Freq
=ho 2.478500000 GHz
-40.0
-50.0
StopFreq
-B0.0
GFSK/HCH/No Hop s ‘ 2.500000000 GHz|
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K2 Report No.: HK1911122857-E

Agilent Spectrum Analyzer - Swept SA

RL RF SO&  AC CORREC SEMSE:PULSE] M ALIGH PARTIAL 11:55:10 AMMNow 20, 2019 E
[Center Freq 2.400000000 GHz #Avg Type: RMS TReCE[[T- 315 requency
PNO: Fast (5 IVig:Free Run Avg|Held:>100/100 TYPE M liihh
| IFGain:Low #Atten: 30 dB DET|P M MR
MKr3 2.399 61 GHZ Auto Tune
0 gBiciv__Ref 20.00 dBm -50.932 dBm
10.0 CenterFreq
nm 2.400000000 GHz
-10.0
200 T L StartFreq
=ho 2.370000000 GHz
-40.0
-50.0 <> ‘
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SB0.0 b A st petebafus 1 Rl w2 Ll
GFSK/LCH/Hop . 2.430000000 GHz
Start 2.37000 GHz Stop 2.43000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 5.867 ms (2001 pts) 6.000000 MHz
[MER[MODE[ TRCJeC] % ] v ] FNCTon | puto Man
1 N f 2.390 00 GHz 59.979 dBm
2 N f 240000 GHz 59.149 dBm
N f 239961 GHz 50932 dBm FreqOffset
4 N f 240292 GHz 3853 dBm 0 Hz
5
6
7
g
9
0
1 ~
< | =
MSG %STATUS
RL RF SO&  AC CORREC SEMSE:PULSE] M ALIGH PARTIAL 11:56:48 AMMNov 20, 2019 E
[Center Freq 2.483500000 GHz #Avg Type: RMS TReCE[[T- 315 requency
PNO: Fast (5 IVig:Free Run Avg|Held:>100/100 TYPE M liihh
| IFGain:Low #Atten: 30 dB DET|P M MR
Auto Tune
10 dBidiv. Ref 20.00 dBm
Log
10.0 CenterFreq
nm 2.483500000 GHz
-10.0
= RS . EEECL | StartFreq
=ho 2453500000 GHz
-40.0
-50.0
Stop Freq
SE0D ik s sk e,
GFSK/HCH/Hop . 2513500000 GHz
Start 2.45350 GHz Stop 2.51350 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 5.867 ms (2001 pts) 6.000000 MHz
puto Man
N f 248350 GHz 59292 dBm
N f 250000 GHz 59311 dBm
Freq Offset
N f 245492 GHz 3883 dBm 0 Hz

= OWo~NO A =

v

% STATUS
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Shenzhen HUAK Testing Technology Co., Ltd. FCC ID: 2ASF4-K2 Report No.: HK1911122857-E

A.7 RF Conducted Spurious Emissions
Test Graph

GFSK_LCH_Graphs

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC CORREC SENSE:PULSE N\ALIGH PARTIAL 11:34:49 AMMov 20, 2019

[Center Freq 2.402000000 GHz | #Rvg Type: RMS L T Frequency
PNO: Wide —»— Trig:Free Run Avg|Hold: 100100 THPE [V i -
IFGain:Low #Atten: 30 dB DET[F M MR
Mkr1 2.401 837 50 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm -4.614 dBm
JLog
Center Freq
oo 2.402000000 GHz
0.00 ' ]
StartFreq
100 2.401000000 GHz
-20.0
Pref -24.51 dBm Stop Freq
2.403000000 GHz
-30.0
-40.0 o CF Step
200.000 kHz
[Auto Man
500
00 Freq Offset|
' 0Hz
70.0
Center 2.402000 GHz Span 2.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)

% STATUS

RL RF S0q MDC CORREC AN ALIGH PARTIAL

[Center Freq 13.250004500 GHz ) #Avg Type: Log-Pwr
PNO: Fast —»— 1rig:Free Run Avg|Hold: 100/100

11:35:11 AMNov 20, 2019
TRACE[] -z 456 Frequency

TYPE [Vttt

DET|P MR E

IFGain:Low #Atten: 30 dB
Mkr1 26.078 7 GHz Auto Tune
10 gsia__Ref 20.00 dBm -39.206 dBm
100 Center Freq
0.00 13.250004500 GHz|
-10.0
200 -24 57 B StartFreq
-30.0
9.000 kHz
-40.0 ’ I —
i) Se— - - —_— R
Stop Freq
-60.0
Puw 26.500000000 GHz
-70.0
Start 9 kHz Stop 26.50 GHz CFStep
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 66.67 ms (20001 pts 2649999100 GHz,
I S S A BT N Auto Man
N f 26.0787 GHz -39.206 dBm
2
3 Freq Offset
4
P 0 Hz
1]
7
g
9
10 )
11 v
< | &
e Ifystatus 1 DC Coupled
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K2 Report No.: HK1911122857-E

GFSK_MCH_Graphs

Agilent Spectrum Analyzer - Swept SA

RL RF SO&  AC CORREC SEMSEPULSE M ALIGH PARTIAL 11:36:57 aMMov 20, 2019 F
[Center Freq 2.441000000 GHz | #Avg Type: RMS TeCE[ 3456 requency
PNO: Wide —»— Trig:Free Run Avg|Hold: 100100 THPE IV b
IFGain:Low #Atten: 30 dB DET[F M MR
Mkr1 2.441 000 75 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm -4.636 dBm
JLog
Center Freq
0.0 2441000000 GHz,
0.00
‘ StartFreq
00 2440000000 GHz|
200
Pref . Stop Freq
2.442000000 GHz|
300
00 b CF Step
200.000 kHz
[Auto Man
500
0n Freq Offset
' 0 Hz
700
Center 2.441000 GHz Span 2.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)
MSG %STATUS
RL RF 506G MOC CORREC SEMSEPULSE M ALIGH PARTIAL 11:37:20 AMMov 20, 2019 F
[Center Freq 13.250004500 GHz #Avg Type: Log-Pur TReCE[ 356 requency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 100/100 THPE|M et
IFGain:Low #Atten: 30 dB DETIP M
Mkr1 12.993 0 GHZ Auto Tune
10 gsia__Ref 20.00 dBm -44.268 dBm
100 Center Freq
000 13.250004500 GHz
400
200 -24 54 B StartFreq
=00 9,000 kHz
-40.0 ’l
-50.0 b - 5 o Ak
Stop Freq
500
Puw 26500000000 GHz,
700
Stop 26.50 GHz CF Step
#VBW 3.0 MHz Sweep 66.67 ms (20001 pts 2.649999100 GHz|
FNCT puto Man
12.993 0 GHz -44.268 dBm
Freq Offset
0 Hz

QY
2OWO~NG & WR

A

=
@ ||
w

% status| 1 DC Coupled
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K2 Report No.: HK1911122857-E

Agilent Spectrum Analyzer - Swept SA

GFSK_HCH_Graphs

RL RF SO&  AC CORREC SEMSEPULSE M ALIGH PARTIAL 11:40:14 AMMov 20, 2019 F
[Center Freq 2.480000000 GHz | #Avg Type: RMS TeCE[ 3456 requency
PNO: Wide —»— Trig:Free Run Avg|Hold: 100100 THPE IV b
IFGain:Low #Atten: 30 dB DET[F M MR
MKr1 2.480 000 00 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm -5.039 dBm
JLog
Center Freq
190 2.480000000 GHz
0.00
StartFreq
00 2.479000000 GHz
-20.0
Pref 25,04 dBim Stop Freq
2.481000000 GHz
-30.0
400 CF Step
200.000 kHz
[Auto Man
500
0n Freq Offset
0 Hz
70.0
Center 2.480000 GHz Span 2.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)
MSG %STATUS
RL RF 506G MOC CORREC SEMSEPULSE M ALIGH PARTIAL 11:40:37 AMMov 20, 2019 F
[Center Freq 13.250004500 GHz #Avg Type: Log-Pur TReCE[ 356 requency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 100/100 THPE|M et
IFGain:Low #Atten: 30 dB DETIP M
Mkr1 26.122 4 GHZ Auto Tune
1o gBIdiv Ref 20.00 dBm -38.894 dBm
100 Center Freq
0.00 13.250004500 GHz
0.0
A0 -25.04 dBim| Start Freq
300
9.000 kHz
-40.0 .—
50,0 b . ” Pl
Stop Freq
600
Puw o 26.500000000 GHz
Stop 26.50 GHz CF Step
#VBW 3.0 MHz Sweep 66.67 ms (20001 pts 2.649999100 GHz|
FNCTTD puto Man
261224 GHz -38.894 dBm
Freq Offset
0 Hz

QY
2OWO~NG & WR

A

=
@ ||
w

% status| 1 DC Coupled
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A.8 Restrict-band band-edge measurements

Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K2

Report No.:

HK1911122857-E

Carrier E Limit
Frequency(M Gain Ground Peak .
Type Frequency Hz) (dBi) Factor(dB) Value(dBm) [dBuV/m] [dBuV/m] Conclusion
(MHz)
1DH5 2402 2358.62 2.00 0.00 -48.934 48.266 74 Pass
1DH5 2480 2500 2.00 0.00 -50.372 46.828 74 Pass
Carrier E Limit
Frequency(M Gain Ground Average .
Type Frequency Hz) (dBi) Factor(dB) Value(dBm) [dBuV/m] [dBuV/m] COnclusion
(MOz)
1DH5 2402 2358.62 2.00 0.00 -59.952 37.248 54 Pass
1DH5 2480 2500 2.00 0.00 -58.367 38.833 54 Pass
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Shenzhen HUAK Testing Technology Co., Ltd. FCC ID: 2ASF4-K2 Report No.: HK1911122857-E

Restrict-band band-edge measurements 2402 PEAK_DH5

Agilent Spectrum Analyzer - Swept SA

RL RF S06  AC CORREC SENSE:PULSE /M ALTGN PARTIAL 11:35:28 aMMov 20, 2019 E
[Center Freq 2.356750000 GHz | #Avg Type: RMS TReCE 545 requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 100/100 TPE [IV] itk
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Restrict-band band-edge measurements 2480 PEAK DH5

Agilent Spectrum Analyzer - Swept SA
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