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Appendix C

RF Test Data for 2.4GWIFI (Conducted Measurement)

Product Name: SmartphoneKey Reader
Trade Mark: SmartphoneKey
Test Model: SPK_AC_WIFI_V1.0

Environmental Conditions

Temperature: 24.2°C
Relative Humidity: 52.1%
ATM Pressure: 100.0 kPa
Test Engineer: Emiya Lin
Supervised by: Simba Huang
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1 Duty Cycle

1.1 Test Result

Mode Frequency (MHz) Antenna Duty Cycle (%) Correction 1/T (kHz)
Factor
b 2412 Ant1 99.6 0.02 0.12
b 2437 Ant1 99.6 0.02 0.12
b 2462 Ant1 99.59 0.02 0.12
g 2412 Ant1 86.92 0.61 4.55
g 2437 Ant1 86.91 0.61 4.76
g 2462 Ant1 86.7 0.62 4.76
n20 2412 Ant1 87.42 0.58 4.35
n20 2437 Ant1 87.52 0.58 4.35
n20 2462 Ant1 87.52 0.58 4.35
n40 2422 Ant1 87.96 0.56 4.17
n40 2437 Ant1 88 0.56 4
n40 2452 Ant1 87.97 0.56 4.17
ax20 2412 Ant1 86.94 0.61 4.35
ax20 2437 Ant1 86.97 0.61 4.35
ax20 2462 Ant1 86.99 0.61 4.55
ax40 2422 Ant1 86.97 0.61 4.35
ax40 2437 Ant1 86.65 0.62 4.35
ax40 2452 Ant1 87.05 0.6 4.55
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1.2 Test Graphs

Test Graphs
b 2412MHz Ant1
Spectrum |I:%:I|
Ref Level 20.00 dBm Offset 2.77 dB & RBW 28 MHz
e ALL 30 dB & SWT 100 ms & VBW 2B MHz
SGL
@ 1Pk Clrw
; M1[1] 13.50 dBm|
v T o SFIUULTIS|
10 dBrp M2[1] 13.55 dBfn
0.dem 4.97000 mys!
-10 d&fmn
-20 d&fm
-30 d&fm
-40 dem
-50 dém
-60 dém
-70 dBm
CF 2.412 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 .92 ms 13,50 dBm
M2 1 5.97 ms 13.55 dBm
M3 1 14,32 ms 13,51 dBm
L JL J
b 2437MHz Ant1
Spectrum | |I:%:I|
Ref Level 20.00 dBm Offset 2.80 dB & RBW 28 MHz
e ALL 30 dB & SWT 100 ms & VBW 2B MHz
SGL
@ 1Pk Clrw
- M1[1] 13.55 dBm)
Vi S = AU TS|
14 dbm m2[1] 13.54 dBm
44
0 Hem 2.44090 ms/
-1p dém
-2 dém
-3p dém
-40 dem
-50 dém
-60 dém
-70 dBm
CF 2.437 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre X-value | v-value | Function | Function Result |
M1 1 2,39 ms 13,55 dBm
M2 1 2.94 ms 13.53 dBm
M3 1 10,79 ms 13,54 dBm
L JL J
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Test Graphs
b 2462MHz Ant1
Spectrum | [§]
Ref Level 20.00 dém  Offset 2.81 dB @ RBW 28 MHz
o ALt 30de @ SWT 100 ms & VBW 28 MHz
SGL
@ 1Pk Clrw
' M1[1] 13.37 dBm|
T L=l L UFUPUTS|
14 dém m2[1] 13.49 dBm
0 kem 2.140p0 ms;
-10 dém
-20 dém
-30 dém
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz 10001 pts 10.0 ms/
(Marker ]
| Type | Ref | Tre X-value | v-value | Function | Function Result |
M1 | 1 2,00 ms 13,37 dém
M2 | AT 2.14ms | 13.42 dBm
M3 1 10,49 ms 13,35 dBém

L WS 4 '

g 2412MHz Ant1

Spectrum | ||:%:|

Ref Level 20.00 dBm Offset 2.77 dB & RBW 28 MHz

e ALL 30 dB & SWT 100 ms & VBW 2B MHz
SGL
@ 1Pk Clrw
3 M1i[1] 13.07 dBm
-40 d&m
-50 dém
-60 dém
-70 dBm
CF 2.412 GHz 10001 pts 10.0 ms/
_Marker ]
| Type | Ref | Tre X-value | v-value | Function | Function Result |
Mi | 1 190.0 ps 13.07 dém
mz| 1 230.0 ps | 11,86 dBm
M3 1 450.0 ps -13,59 dBm

L WS 4 '
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Test Graphs
g 2437MHz Ant1

Spectrum | ||:%:|

Ref Level 20.00 dBm Offset 2.80 dB & RBW 28 MHz

e ALL 30 dB & SWT 100 ms & VBW 2B MHz

SGL

@ 1Pk Clrw

® M1[1] 12.88 dBm
-40 d&m

-50 dém

-60 dém

-70 dBm

CF 2.437 GHz 10001 pts 10.0 ms/
gl\‘larker ]
| Type | Ref | Tre X-value | v-value | Function | Function Result |
w1 | 1 190.0 ps 12.88 dém

I mz| 1 240.0 ps | 11,96 dBm |
| M3 1 450.0 ps 12,87 dBm

-Tr i m
L WS 4 '
g 2462MHz Ant1

Spectrum | ||:%:|

Ref Level 20.00 dBm Offset 2.81 dB & RBW 28 MHz

e ALL 30 dB & SWT 100 ms & VBW 2B MHz

SGL

@ 1Pk Clrw

= M1[1] 12.58 dBm
-40 d&m

-50 dém

-60 dém

-70 dBm

CF 2.462 GHz 10001 pts 10.0 ms/
gl\‘larker )
| Type | Ref | Tre X-value | v-value | Function | Function Result |
w1 | 1 130.0 ps 12.58 dém

I mz| 1 180.0 ps | 11,43 dBm |
| M3 1 390.0 ps 12,39 dBm

-Tr i m
L WS 4 '
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Test Graphs
n20 2412MHz Ant1

Spectrum | ||:|§:El|

Ref Level 20.00 dBm Offset 2.77 dB & RBW 28 MHz

e ALL 30 dB & SWT 100 ms & VBW 2B MHz
SGL
@ 1Pk Clrw
5 M1[1] 12.58 dBm
-40 dem
-50 dém
-60 dém
-70 dBm
CF 2.412 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre X-value | v-value | Function | Function Result |
Mi | 1 170.0 ps | 12.58 dém j
mz| 1 210.0 ps | 11,65 dBm | | :
M3 1 440.0 ps 13,14 dBm |
L J L 4 -
n20 2437MHz Ant1

Spectrum | ||:|§:El|

Ref Level 20.00 dBm Offset 2.80 dB & RBW 28 MHz

e ALL 30 dB & SWT 100 ms & VBW 2B MHz
SGL
@ 1Pk Clrw
M1i[1] 12.66 dBm
-40 dem
-50 dém
-60 dém
-70 dBm
CF 2.437 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
Mi | 1 10.0 ps | 12.66 dém _
mz| 1 60.0 ps | 11,94 dBm | :
M3 1 200.0 ps 12,59 dBm |
L J L 4 -
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Test Graphs
n20 2462MHz Ant1

Spectrum | ||:|§:El|

Ref Level 20.00 dBm Offset 2.81 dB & RBW 28 MHz

e ALL 30 dB & SWT 100 ms & VBW 2B MHz
SGL
@ 1Pk Clrw
5 M1[1] 12.57 dBm
-40 dem
-50 dém
-60 dém
-70 dBm
CF 2.462 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre X-value | v-value | Function | Function Result |
Mi | 1 160.0 ps | 12,57 dem j
mz| 1 210.0 ps | 11,43 dBm | | :
M3 1 440.0 ps 12,52 dBm |
L J L 4 -
n40 2422MHz Ant1
Spectrum | ||:|§:El|
Ref Level 20.00 dBm Offset 2.78 dB & RBW 28 MHz
e ALL 30 dB & SWT 100 ms & VBW 2B MHz
SGL
@ 1Pk Clrw
M1[1] 10.85 dBm
-40 dem
-50 dém
-60 dém
-70 dBm
CF 2.422 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
Mi | 1 120.0 ps | 10.85 dém _
mz| 1 170.0 ps | 11,17 dBm | | :
M3 1 410.0 ps 10,78 dBém |
L J L 4 -
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Test Graphs

n40 2437MHz Ant1

Spectrum |

&)

Ref Level 20.00 dBm

Offset 2.80 dB & RBW 28 MHz

e ALL 30 dB & SWT 100 ms & VBW 2B MHz
SGL
@ 1Pk Clrw
M1[1] 10.87 dBm
]
-40 dem
-50 dém
-60 dém
-70 dBm
CF 2.437 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre X-value | v-value | Function | Function Result |
Mi | 1 130.0 ps | 10.87 dém '
mz| 1 170.0 ps | 11,37 dBm | .
M3 1 420.0 ps 10,42 dBm |
.Tr Y W
L J L 4 -
n40 2452MHz Ant1
Spectrum | ||:|§:El|
Ref Level 20.00 dBm Offset 2.80 dB & RBW 28 MHz
e ALL 30 dB & SWT 100 ms & VBW 2B MHz
SGL
@ 1Pk Clrw
M1[1] T17.35 dBm
-40 dem
-50 dém
-60 dém
-70 dBm
CF 2.452 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
Mi | 1 20.0 ps | ~17.35 dem j
mz| 1 60.0 ps | 11,29 dBm | :
M3 1 300.0 ps 10,79 dBm |
.Tr Y W
L J L 4 -
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A‘ I Dongguan Yaxu(AiT) Technology Limited

Test Graphs
ax20 2412MHz Ant1
Spectrum | ||:|§:El|
Ref Level 20.00 dBm Offset 2.77 dB & RBW 28 MHz
e ALL 30 dB & SWT 100 ms & VBW 2B MHz
SGL
@ 1Pk Clrw
M1[1] 11.27 dBm
-40 dem
-50 dém
-60 dém
-70 dBm
CF 2.412 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre X-value | v-value | Function | Function Result |
Mi | 1 120.0 ps | 11.27 dem '
mz| 1 170.0 ps | 9.70 dém | .
M3 1 400.0 ps 10,95 dBm |
_Tr Y W
L J L 4 -
ax20 2437MHz Ant1
Spectrum | ||:|§:El|
Ref Level 20.00 dBm Offset 2.80 dB & RBW 28 MHz
e ALL 30 dB & SWT 100 ms & VBW 2B MHz
SGL
@ 1Pk Clrw
M1[1] 11.47 dBm
-40 dem
-50 dém
-60 dém
-70 dBm
CF 2.437 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
Mi | 1 220.0 ps | 11.47 dBm j
mz| 1 260.0 ps | 10,07 dBm | :
M3 1 400.0 ps 11,28 dBm |
_Tr Y W
L J L 4 -
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Test Graphs
ax20 2462MHz Ant1

Spectrum | ||:|§:|?|

Ref Level 20.00 dBm Offset 2.81 dB & RBW 28 MHz

e ALL 30 dB & SWT 100 ms & VBW 2B MHz
SGL
@ 1Pk Clrw
M1[1] 11.20 dBm
-40 dem
-50 dém
-60 dém
-70 dBm
CF 2.462 GHz 10001 pts 10.0 ms/
Marker |
Type | Ref | Tre X-value | v-value | Function | Function Result ]I
Mi | 1 210.0 ps | 11.20 dém
mz| 1 260.0 ps | 10,14 dBm | .
M3 [ 1 480.0 ps 10,77 dém |
L J L 4 -
ax40 2422MHz Ant1

Spectrum | ||:|§:|?|

Ref Level 20.00 dBm Offset 2.78 dB & RBW 28 MHz

e ALL 30 dB & SWT 100 ms & VBW 2B MHz
SGL
@ 1Pk Clrw
M1[1] 9.08 dBm
-40 dem
-50 dém
-60 dém
-70 dBm
CF 2.422 GHz 10001 pts 10.0 ms/
Marker |
Type | Ref | Tre | X-value | v-value | Function | Function Result ]I
Mi | 1 005 | 9.98 dém
mz| 1 40.0 ps | 10,71 dBm | .
M3 1 270.0 ps 10,72 dBm |
L J L 4 -
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Test Graphs
ax40 2437MHz Ant1

Spectrum | ||:|§:|?|

Ref Level 20.00 dBm Offset 2.80 dB & RBW 28 MHz

e ALL 30 dB & SWT 100 ms & VBW 2B MHz
SGL
@ 1Pk Clrw
M1[1] 9.15 dBm
-40 dem
-50 dém
-60 dém
-70 dBm
CF 2.437 GHz 10001 pts 10.0 ms/
Marker |
Type | Ref | Tre X-value | v-value | Function | Function Result ]I
Mi | 1 005 | 9.15 dém
mz| 1 40.0 ps | 10.84 dBm | ;
M3 [ 1 270.0 ps 9,93 dém |
L J L 4 -
ax40 2452MHz Ant1

Spectrum | ||:|§:|?|

Ref Level 20.00 dBm Offset 2.80 dB & RBW 28 MHz

e ALL 30 dB & SWT 100 ms & VBW 2B MHz
SGL
@ 1Pk Clrw
& M1[1] 10.16 dBm|
-40 dem
-50 dém
-60 dém
-70 dBm
CF 2.452 GHz 10001 pts 10.0 ms/
Marker |
Type | Ref | Tre | X-value | v-value | Function | Function Result ]I
Mi | 1 170.0 ps | 10.16 dém
mz| 1 220.0 ps | 10,52 dBm | .
M3 [ 1 440.0 ps 2,93 dém |
L J L 4 -
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2 Maximum Conducted Output Power

2.1 Test Result

Mode | Frequency (MHz) | Antenna | Conducted Power (dBm) | Limit (dBm) | Verdict
b 2412 Ant1 14.73 30 Pass
b 2437 Ant1 14.66 30 Pass
b 2462 Ant1 14.52 30 Pass
g 2412 Ant1 14.33 30 Pass
g 2437 Ant1 14.69 30 Pass
g 2462 Ant1 14.64 30 Pass
n20 2412 Ant1 14.87 30 Pass
n20 2437 Ant1 14.79 30 Pass
n20 2462 Ant1 14.56 30 Pass
n40 2422 Ant1 14.61 30 Pass
n40 2437 Ant1 14.52 30 Pass
n40 2452 Ant1 14.37 30 Pass
ax20 2412 Ant1 14.63 30 Pass
ax20 2437 Ant1 14.61 30 Pass
ax20 2462 Ant1 14.41 30 Pass
ax40 2422 Ant1 14.31 30 Pass
ax40 2437 Ant1 14.25 30 Pass
ax40 2452 Ant1 14.12 30 Pass
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3 -6dB Bandwidth
3.1 Test Result
Mode Frequency (MHz) Antenna -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
b 2412 Ant1 10.179 0.5 Pass
b 2437 Ant1 10.176 0.5 Pass
b 2462 Ant1 10.179 0.5 Pass
g 2412 Ant1 15.207 0.5 Pass
g 2437 Ant1 15.861 0.5 Pass
g 2462 Ant1 15.345 0.5 Pass
n20 2412 Ant1 15.189 0.5 Pass
n20 2437 Ant1 15.783 0.5 Pass
n20 2462 Ant1 15.21 0.5 Pass
n40 2422 Ant1 36.03 0.5 Pass
n40 2437 Ant1 35.856 0.5 Pass
n40 2452 Ant1 35.898 0.5 Pass
ax20 2412 Ant1 18.099 0.5 Pass
ax20 2437 Ant1 17.268 0.5 Pass
ax20 2462 Ant1 18.204 0.5 Pass
ax40 2422 Ant1 37.026 0.5 Pass
ax40 2437 Ant1 34.392 0.5 Pass
ax40 2452 Ant1 37.008 0.5 Pass
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3.2 Test Graphs

Test Graphs

b 2412MHz Ant1

Spectrum |I:%:l|
Ref Level 20.00 dBm Offset 2.77 dB & RBW 200 kHz
jo AL 30de SWT 19 ys & VBW 1 MHz Mode asuto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] 1.44 dBm
2.41097110 GHz,
10 dém M1 m2[1] -4.44 dBm|
2.40688200 GH
0 dBm ?’J-D\NU Lf\.fu‘w‘\ /‘w"u"u"u i -
-10 dem PJJ.J\J VL"L’\W
-20 dém I‘JV \J\V\
-30 dém \
-40 dem
e / N L
'V%NWW NP ARV
-60 dem
-70 dBm
CF 2.412 GHz 10001 pts Span 30.0 MHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
11 1 2.4100711 GHz 1.44 dBm
Mz | 1 2.406882 GHz -4.44 dBm
M3 1 2.417061 GHz -4.54 dBm
L I J NERNED wo
b 2437MHz Ant1
Spectrum | |I:%:l|
Ref Level 20.00 dBm Offset 2.80 dB & RBW 200 kHz
jo AL 30de SWT 19 ys & VBW 1 MHz Mode asuto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] 1.43 dBm
2.43597110 GHz,
el M1 M2[1] -4.58 dBm
2.43188200 GHz,
0 dem ](.)\,JUU i waw'\'/'wh Aett ’\JU\./I:
-10 dém IJJ"J\J X/ Lr\“
-20 dém IJU \J\’\
-30 dém \
-40 dem
n i h |,
-60 dem
-70 dBm
CF 2.437 GHz 10001 pts Span 30.0 MHz
Marker
Type | Ref | Tre X-value | v-value | Function | Function Result |
11 1 2.4350711 GHz 1.43 dBm
Mz | 1 2.431882 GHz -4.58 dBm
M3 1 2.442058 GHz -4.53 dBm
L I J NERNED wo
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b 2462MHz Ant1

Spectrum | |I:%:l|

Ref Level 20.00 dBm Offset 2.91 dB & RBW 200 kHz

b ALt 30de SWT 19 s » VBW 1MHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] 1.24 dBm
2.46296890 GHz,
el w1 mz[1] -4.74 dBm
S e 2.45688500 GHz

f TJUUU NiTiwicie mAsi i i :
-10 dem \ A
-20 dBm
-30 dBm !Ju V\/\
~40 dBm / \\

-60 dém

-70 dBm

CF 2.462 GHz 10001 pts Span 30.0 MHz

Marker

Type | Ref | Tre X-value | v-value | Function | Function Result |
1| | 1 2.4629689 GHz 1.24 dBm
Mz | 1 2.456885 GHz -4.74 dBm
M3 1 2.467064 GHz -4, 7E dBm

- J W
L J L 4 u

g 2412MHz Ant1

Spe m | |I:%:l|

Ref Level 20.00 dBm Offset 2.77 dB & RBW 200 kHz

b ALt 30de SWT 19 s » VBW 1MHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] -0.21 dBm|
2.40947130 GHz,
10 dBm o m2[1] -6.07 dBm)
e 2.40437100 GH
0 dem 3 z

o /MMM M%M’h\
o
o My,

-50 dém

-60 dém

-70 dBm

CF 2.412 GHz 10001 pts Span 30.0 MHz

Marker

Type | Ref | Tre X-value | v-value | Function | Function Result |
1| | 1 2.4094713 GHz -0.21 dBm
Mz | 1 2.404371 GHz -6.07 dBm
M3 1 2.419578 GHz -6,11 dBm

- J W
L J L 4 u
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g 2437MHz Ant1

Spectrum | |I:%:l|

Ref Level 20.00 dBm Offset 2.80 dB & RBW 200 kHz

b ALt 30de SWT 19 s » VBW 1MHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] -0.36 dBm|
10 dem 2.43447130 GHz,

M2[1] -6.37 dBm
2.42905900 GHz,

0 dém

- /MMJ"“‘/‘\ A
| g A
P

fas e

-50 dém
-60 dém
-70 dBm
CF 2.437 GHz 10001 pts Span 30.0 MHz
Marker
Type | Ref | Tre X-value | v-value | Function | Function Result |
1| | 1 2.4344713 GHz -0.26 dBm
Mz | 1 2.429059 GHz -6,37 dBm
M3 1 2.444092 GHz -6,36 dBm

- J W
L J L 4 u

g 2462MHz Ant1

Spe m | |I:%:l|

Ref Level 20.00 dBm Offset 2.91 dB & RBW 200 kHz

b ALt 30de SWT 19 s » VBW 1MHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] -0.51 dBm|
2.46571960 GHz,
10 dBm m2[1] -6.49 dBm
g 2.45437400 GH
0 dBm T -

-10 dBm /MNMW MNM\_,J\W M\
o P =

v
-50 dém
-60 dém
-70 dBm
CF 2.462 GHz 10001 pts Span 30.0 MHz
Marker
Type | Ref | Tre X-value | v-value | Function | Function Result |
1| | 1 2.4657196 GHz -0.51 dBm
Mz | 1 2.454374 GHz -6.49 dBm
M3 1 2.469719 GHz -6.42 dém

- J W
L J L 4 u
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n20 2412MHz Ant1

Spectrum | |I:%:l|

Ref Level 20.00 dBm Offset 2.77 dB & RBW 200 kHz

b ALt 30de SWT 19 s » VBW 1MHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] -0.38 dBm
2.41447180 GHz,
10 dém ‘|n-'w[1] -6.37 dBm|
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4 Maximum Power Spectral Density Level

4.1 Test Result

Mode | Frequency (MHz) | Antenna Conducted PSD Limit Verdict
(dBm/3-100kHz) (dBm/3kHz)

b 2412 Ant1 -12.61 <8 Pass
b 2437 Ant1 -12.49 <8 Pass
b 2462 Ant1 -12.81 <8 Pass
g 2412 Ant1 -16.43 <8 Pass
g 2437 Ant1 -16.39 <8 Pass
g 2462 Ant1 -16.68 <8 Pass
n20 2412 Ant1 -15.59 <8 Pass
n20 2437 Ant1 -15.53 <8 Pass
n20 2462 Ant1 -15.35 <8 Pass
n40 2422 Ant1 -19.99 <8 Pass
n40 2437 Ant1 -20.33 <8 Pass
n40 2452 Ant1 -20.12 <8 Pass
ax20 2412 Ant1 -3.41 <8 Pass
ax20 2437 Ant1 -3.09 <8 Pass
ax20 2462 Ant1 -3.27 <8 Pass
ax40 2422 Ant1 -6.76 <8 Pass
ax40 2437 Ant1 -7.94 <8 Pass
ax40 2452 Ant1 -7.01 <8 Pass
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4.2 Test Graphs
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