Shenzhen HUAK Testing Technology Co., Ltd. FCC ID: 2ASF4-K4 Report No.: HK1912203250-E

Appendix A

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

Test Model: keychron K4
FCC ID: 2ASF4-K4

Environmental Conditions

Temperature: 22.8° 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 1.084 Not Specified PASS
GFSK MCH 1.108 Not Specified PASS
GFSK HCH 1.020 Not Specified PASS
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K4 Report No.: HK1912203250-E

Test Graph
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K4 Report No.: HK1912203250-E

Agilent Spectrum Analyzer - Occupied BW
RL RF S0&  AC

CORREC
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Shenzhen HUAK Testing Technology Co., Ltd. FCC ID: 2ASF4-K4 Report No.: HK1912203250-E

A.2 Dwell Time

Chann Burst Width Total Dwell - _
Mode Packet : Limit [s] Verdict
el [s/hop/ch] Hops[hop*ch] Time[s]
GFSK DH5 LCH 0.002904 106.7 0.309871 0.4 PASS
GFSK DH5 MCH 0.002901 106.7 0.309498 0.4 PASS
GFSK DH5 HCH 0.002900 106.7 0.309393 0.4 PASS
Test Graph
Graphs
p yzer - Swept SA
RF 50 & AC MALIGN AUTOfMORF |06:12:21 PM Dec 24, 2019
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K4 Report No.: HK1912203250-E

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC CORREC

M ALIGN AUTOJNORF | 07:27:17 PMDec 24, 2019
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[y satus
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K4 Report No.: HK1912203250-E

A.3 Carrier Frequency Separation

Carrier Frequency Separation Limit
Mode Channel. Verdict
[MHZz] [MHZz]
GFSK LCH 0.991 0.72 PASS
GFSK MCH 0.999 0.74 PASS
GFSK HCH 0.994 0.68 PASS
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K4 Report No.: HK1912203250-E

Test Graph

Graphs
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K4 Report No.: HK1912203250-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 SO06  AC CORREC SEMNSE:PULSE ALIGH AUTO 07:04:37 PMDec 24, 2019
[Center Freq 2.441750000 GHz | . #Avg Type: RMS mace[ -5 5p|  Frequency
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Shenzhen HUAK Testing Technology Co., Ltd. FCC ID: 2ASF4-K4 Report No.: HK1912203250-E

A.5 Conducted Peak Output Power

Maximum Peak Output Power Limit _
Mode Channel. Verdict
[dBm] [dBm]
GFSK LCH -4.064 21 PASS
GFSK MCH -3.536 21 PASS
GFSK HCH -4.491 21 PASS
Test Graph
RL RF S0 G AC CORREC SENSE:PULSE ALIGH AUTO 06:12:19 PMDec 24, 2019
[Center Freq 2.402000000 GHz | #Avg Type: Log-Pwr wace[ - 5i5p|  Frequency
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IMSG %STATUS
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Shenzhen HUAK Testing Technology Co.,

Ltd. FCC ID: 2ASF4-K4 Report No.: HK1912203250-E

Agilent Spectrum Analyzer - Swept SA
RL RF S0G  AC CORREC SENSE:PULSE ALIGH AUTO 07:27:15 PMDec 24, 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 2.440 875 GHZ Auto Tune
10dBldiv Ref 20,00 dBm -3.536 dBm
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=200
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MSG %STATUS
RL RF S0G  AC CORREC SENSE:PULSE ALIGH AUTO 06:18:48 PMDec 24, 2012
[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 2.479 800 GHZ Auto Tune
10dB/div Ref 20.00 dBm -4.491 dBm
JLog
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0.00
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. Freq Offset
0 Hz
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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

Page 10 of 19



Shenzhen HUAK Testing Technology Co., Ltd. FCC ID: 2ASF4-K4 Report No.: HK1912203250-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 -4.513 -59.79 -24.513 Pass
1DH5 2480 2495.034 -4.307 -58.199 -24.307 Pass
1DH5-Hopping 2402 2399.79 -3.434 -48.695 -23.434 Pass
1DH5-Hopping 2480 2500 -3.605 -58.643 -23.605 Pass
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K4 Report No.: HK1912203250-E

Test Graph
Graphs
Agilent Spectrum Analyzer - Swept SA
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K4 Report No.: HK1912203250-E

Agilent Spectrum Analyzer - Swept SA
RL RF SO&  AC CORREC SEMSE:PULSE] ALIGN AUTO 07:23:15 PMDec 24, 2019 Frequenc
[Center Freq 2.400000000 GHz ] #Avg Type: RMS TReCE[[T- 315 quency
PNO: Fast (5 IVig:Free Run Avg|Held:>100/100 TYPE M liihh
| IFGain:Low #Atten: 30 dB DET|P M MR
Auto Tune,
Mkr3 2.399 79 GHz
0 gBiciv__Ref 20.00 dBm -48.695 dBm
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=200 i
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SB0.0 bty NTYTYH PSS IS U TTIRRTRNE (P L1, FREF USPIETE ATy
GFSK/LCH/Hop s 2.430000000 GHz|
Start 2.37000 GHz Stop 2.43000 GHz CF Step
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RL RF SO&  AC CORREC SEMSE:PULSE] ALIGN AUTO 07:25:38 PMDec 24, 2019 Frequenc
[Center Freq 2.483500000 GHz ] #Avg Type: RMS TReCE[[T- 315 quency
PNO: Fast (5 IVig:Free Run Avg|Held:>100/100 TYPE M liihh
| IFGain:Low #Atten: 30 dB DT MR
Auto Tune,
10 dBidiv. Ref 20.00 dBm
Log
10.0 CenterFreq
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= R R StartFreq
=ho 2453500000 GHz
-40.0
-50.0
StopFreq
-B0.0 O et g
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Start 2.45350 GHz Stop 2.51350 GHz CF Step
Res BW 100 kKHz #VBW 300 kHz Sweep 5.867 ms (2001 pts) 6.000000 MHz
puto Man
1 N f 2.483 50 GHz -59.483 dBm
2 N f 2,500 00 GHz 58643 dBm
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5
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9
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< | =
MSG %STATUS
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Shenzhen HUAK Testing Technology Co., Ltd. FCC ID: 2ASF4-K4 Report No.: HK1912203250-E

A.7 RF Conducted Spurious Emissions
Test Graph

GFSK_LCH_Graphs

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC CORREC SEMSEIPLLSE ALIGN AUTO 06:12:28 PMDec 24, 2018

[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 2.402 166 25 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm -4.921 dBm
JLog
Center Freq
oo 2.402000000 GHz
0.00 ]
. StartFreq
0.0 2.401000000 GHz
-20.0 N
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2.403000000 GHz
-30.0
0.0 CF Step
200.000 kHz
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500
00 Freq Offset|
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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 ALIGN AUTO

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

06:12:50 PM Dec 24, 2019
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TRE M ettt
DET|P MR E
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MKkr1 20.999 9 GHz Auto Tune
10 gBay Ref 20.00 dBm -45.100 dBm
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-10.0
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400 Q
50.0 —_— - _ e -
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-60.0
Puw 26.500000000 GHz
700
Start 9 kHz Stop 26.50 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 66.67 ms (20001 pts 2649999100 GHz,
[ [ moon o Auto Man
N f 20.999 9 GHz -45.100 dBm
2
3 Freq Offset
4
P 0Hz
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-K4 Report No.: HK1912203250-E

RL RF S0Q  AC CORREC

ALIGN AUTO 07:31:55 PMDec 24, 2018

GFSK_MCH_Graphs

Agilent Spectrum Analyzer - Swept SA

[Center Freq 2.441000000 GHz | #Aug Type: RMS I EEEET: Frequency
PNO: Wide —»— Trig:Free Run Avg|Hold: 100100 THPE IV b
IFGain:Low #Atten: 30 dB DET[F M MR
MKr1 2.441 167 50 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm -4.377 dBm
JLog
Center Freq
o0 2.441000000 GHz
0.00 ’
\ StartFreq
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200
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0.0
0.0 CF Step
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500
00 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)
IMSG %STATUS
RL RF 506G MOC CORREC SEMSEPULSE ALIGN AUTO 07:32:18 PMDec 24, 2019 F
[Center Freq 13.250004500 GHz #Aug Type: Log-Pwr TRACE[ S 3456 requency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 100/100 THPE|M et
IFGain:Low #Atten: 30 dB DET|F M MR
Mkr1 13.279 2 GHZ Auto Tune
1o gBIdiv Ref 20.00 dBm -45.331 dBm
oo Center Freq
000 13.250004500 GHz
0.0
o g StartFreq
=00 9.000 kHz
a0 ’
-50.0 — " iy Y
Stop Freq
-60.0
Puw . 26.500000000 GHz
Stop 26.50 GHz CF Step
#VBW 3.0 MHz Sweep 66.67 ms (20001 pts 2649999100 GHz,
FNCT puto Man
13.279 2 GHz 45331 dBm
Freq Offset
0 Hz
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=
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% status| 1 DC Coupled

Page 15 of 19




Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K4 Report No.: HK1912203250-E

Agilent Spectrum Analyzer - Swept SA
RL RF

GFSK_HCH_Graphs

SO&  AC CORREC SEMSEPULSE ALIGN AUTO 07:30:11 PMDec 24, 2019 F
[Center Freq 2.480000000 GHz | #Avg Type: RMS TReCE[ 345 6 requency
PNO: Wide —»— Trig:Free Run Avg|Hold: 100100 THPE IV b
IFGain:Low #Atten: 30 dB DET[F M MR
Mkr1 2.480 005 50 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm -4.735 dBm
JLog
Center Freq
0.0 2480000000 GHz|
0.00
StartFreq
00 2479000000 GHz|
200
Pref . Stop Freq
2.481000000 GHz
300
400 CF Step
200.000 kHz
[Auto Man
500
0n Freq Offset
0 Hz
700
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 ALIGN AUTO 07:30:34 PMDec 24, 2019 F
[Center Freq 13.250004500 GHz #Avg Type: Log-Pur TReCE[ 3456 requency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 100/100 THPE|M et
IFGain:Low #Atten: 30 dB DETIP M
Mkr1 20.511 0 GHZ Auto Tune
10 gsia__Ref 20.00 dBm -44.975 dBm
100 Center Freq
000 13.250004500 GHz
400
200 -24.74 B StartFreq
=00 9,000 kHz
-40.0 . ‘
_SDD - TR T o I el o PRy ST,
Stop Freq
500
Puw o 26500000000 GHz,
Stop 26.50 GHz CF Step
#VBW 3.0 MHz Sweep 66.67 ms (20001 pts 2.649999100 GHz|
FUNCTO Auto Man
205110 GHz -44.975 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-K4

Report No

.- HK1912203250-E

Carrier E Limit
Frequency Gain Ground Peak .
Type Frequency (MH2) (dBi) Factor(dB) Value(dBm) [dBuV/m] [dBuV/m] Conclusion
(MHz)
1DH5 2402 2390 2.00 0.00 -52.033 45.167 74 Pass
1DH5 2480 2496.453 2.00 0.00 -48.460 48.74 74 Pass
Carrier E Limit
Frequency Gain Ground Average .
Type Frequency (MHz) (dBi) Factor(dB) Value(dBm) [dBuV/m] [dBuV/mO Conclusion
(MHz)
1DH5 2402 2390 2.00 0.00 -60.405 36.795 54 Pass
1DH5 2480 2496.453 2.00 0.00 -58.272 38.928 54 Pass
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Shenzhen HUAK Testing Technology Co., Ltd. FCC ID: 2ASF4-K4 Report No.: HK1912203250-E

Restrict-band band-edge measurements 2402 PEAK_DH5

Agilent Spectrum Analyzer - Swept SA

RL RF S06  AC CORREC SENSE:PULSE ALIGNAUTO 05:13:06 PMCec 24, 2019 Frequenc
[Center Freq 2.356750000 GHz | #Avg Type: RMS TReCE 545 8 quency
PNO: Fast —»— Trig:Free Run Avg|Hold: 100/100 TPE [IV] itk
IFGainslow  MAtten: 30 dB pET|P MR
Auto Tune,
10 didiv ~ Ref 20.00 dBm
Log
0.0 Center Freq
nm 2.356750000 GHz
100
200
StartFreq
=no 2310000000 GHz
400
500 ]
ol Stop Freq
2.403500000 GHz
-70.0
Start 2.31000 GHz Stop 2.40350 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (2001 pts) 9.350000 MHz,
: ) S S FORCTonwio T Foncronve U Tl Man
N f 2.310 00 GHz -54.470 dBm
N f 2.390 00 GHz 52,033 dBm
Freq Offset
4
5 0 Hz
6
7
8
9
10
1 v
4 ¥
IMSG %STATUS

Restrict-band band-edge measurements 2402 _AV_DH5

RL RF 0@ AC CORREC SEMSEPULSE ALIGN AUTO 06:13:52 PMDec 24, 2019

[Center Freq 2.356750000 GHz #Avg Type: RMS mice[To 55| Frequency
PNO: Fast 50 Trig: Free Run Avg|Held>111 TPE | ittt
IFGain:Low #Atten: 30 dB pET|P NI
Auto Tune
10 dB/div.~ Ref 20.00 dBm
Log
0.0 Center Freq
oo 2.356750000 GHz
-10.0
=200
StartFreq
=00 2.310000000 GHz
-40.0
500 -
0n StopFreq
' 2.403500000 GHz
-70.0
Stop 2.40350 GHz CF Step
#VBW 10 Hz Sweep 7.291 s (2001 pts) 9.350000 MHz
T [ rwon [ oo (I futo Man
1 231000 GHz 60,687 dBm
2 N f 2,390 00 GHz -60.405 dBm
Freq Offset
4
5 0 Hz
6
7
8
9
10
1 3
< >
MSG [%STATUS
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID: 2ASF4-K4 Report No.: HK1912203250-E

Restrict-band band-edge measurements 2480 PEAK DH5

Agilent Spectrum Analyzer - Swept SA

RL RF 50 ¢ AC CIORREC SEMNSE:PLULSE] ALIGN AUTD 07:28:23 PMOec 24, 2019 E
[Center Freq 2.489250000 GHz | #Avg Type: RMS TReCE[ 545 8 requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 100/100 THPE | Il bttt
IFGain:Low BAtten: 30 dB DET|F MR
MKr3 2.496 453 GHz Auto Tune
10 g8iciy__Ref 20.00 dBm -48.460 dBm
0.0 Center Freq
000 2.489250000 GHz
-10.0
. StartFreq
- 2.478500000 GHz
-40.0
500 ’ o)
0 Stop Freq
2.500000000 GHz
700
Start 2.47850 GHz Stop 2.50000 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (2001 pts) 2.150000 MHz
I v puto Man
N f 2.483 500 GHz 50,865 dBm
N f 2500 000 GHz 52144 dBm
N f 2.496 453 GHz 48.460 dBm Freq Offset
0 Hz|

1
2
4
5
6
7
8
9
10
11

|~

=
7]
[n]

% STATUS

Restrict-band band-edge measurements_2480_AV_DH5

Agilent Spectrum Analyzer - Swept SA

RL RF S0&  AC CORREC SEMSEPULEE ALIGN AUTD 07:28:36 PMDec 24, 2019 F
[Center Freq 2.489250000 GHz | #Avg Type: RMS TRACE[T= 335 6 requency
PNO: Fast (g Trig: Free Run Avg|Held:> 111 TWPE| M ittt
IFGain:Low #Atten: 30 dB pET|P MM
Auto Tune,
10 dBidiv  Ref 20.00 dBm
Log
100 CenterFreq
0.0 2.489250000 GHz|
100
200
StartFreq
=00 2478500000 GHz
-40.0
-50.0
0 Stop Freq
' 2500000000 GHz
700
Start 2.47850 GHz Stop 2.50000 GHz CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 1.677 s (2001 pts) 2.150000 MHz|
MKR] MO of % [ v ] FUNCTION ] FUNCTIONWIDTH FUNCTION VALUE [ Auto Man
1 N f 2.483 500 GHz 58272 dBm
2 N f 2500000 GHz £59.376 dBm
Freq Offset
4
5 0 Hz
6
7
8
9
10 )
11 v
< | =
MSG [ sTaTus
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