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Appendix Test Data for SRD (Conducted Measurement)

Product Name: Fowhat 2.4GHz Receiver
Trade Mark: FOWHAT, GravaStar
Test Model: FW C1R
FCC ID: 2BRBZ-FWC1R

Environmental Conditions

Temperature: 23.5C
Relative Humidity: 58%
ATM Pressure: 100.0 kPa
Test Engineer: Allen Lai
Supervised by: Max Zhang
NOTE N/A
Appendix A: DTS Bandwidth
Test Result
Test Mode | Antenna egtency DTS BW ot o Himit Verdict
[MHz] [MHz] [MHz] [MHz] [MHz]
SRD Ant1 2403 1.504 2402.216 2403.720 0.5 PASS
SRD Ant1 2441 1.472 2440.248 2441.720 0.5 PASS
SRD Ant1 2480 1.556 2479.176 2480.732 0.5 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Agilent Spectrum Analyzer - Swept SA

Hhvg Type RNS

Center Freq 2.403000000 GHz
AvglHold: 500/500

PNO: Wide -+ 11ig: Free Run
IFGain:Lows HAtten: 40 dB

offsets AMkr3 1.504 MHz
Ref 300 dBm 0.044 dg

e 3
AT
ruj’-f‘Iuﬁ”,U

:

Center 2.403000 GHz Span 4.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

KR MODE| TRC 0L

" ¥ FUNCTION FUNCTION WIDTH FUNCTION'VALUE
2402 216 GHz -2662 dBm
2403652 GHz 3219 dBm
(4 1.504 MHz 0,044 dB.

<

|
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CenterFreq
2.403000000 GHz|

StartFreq
2401000000 GHz|

StopFreq
2.405000000 GHz

CF Step
400.000 kHz|
‘Auto Man

—
Freq Offset.
0Hz|

uss STATUS

SRD-Ant1-2403-PASS

PNC: Wide —»—- 11ig:Free Run
IFGain:Lows HAtten: 40 dB

Avg|Hold: 500/500

orsetons AMKr3 1.472 MHZ
Ref 30.00 dBm 0.107 dB

‘Center 2.441000 GHz Span 4.000 MHz
#Res BW 100 kHz #VBIN 300 kHz Sweep 1.000 ms (1001 pts)

WER MODE TRC SCL 13 Y FUNCTION FUNCTION WIDTH FUNCTIONVALE ~ ~
L] 2440248 GHz -1.934 dBs

=3

2441644 GHz B!
4 1472 MHz 0.107 df

5]

<

Frequency

CenterFreq
2.441000000 GHz

StartFreq
2439000000 GHz|

StopFreq
2443000000 GHz|
[

CF Step
400.000 kHz|
uto Man

Freq Offset.
0Hz|

uss STATUS

SRD-Ant1-2441-PASS
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RL [3 08 AC
Center Freq 2.480000000 GHz

Ref Offset 9.06 dB
Ref 30.00 dBm

#Res BW 100 kHz
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Hhug Type: RMS
Trig: Free Run HAvg[Hold: 500/500

#Atten: 40 dB

PNO: Wide =
IFGain:Low

AMkr3 1.556 MHz
0.425 dB

4.000 MHz

Sp
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

MER MODE TRC 501

FUNCTION  FUNCTION WIDTH FUNCTIONVALE &

<
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Frequency

CenterFreq
2480000000 GHz

StartFreq
2.478000000 GHz|

$StopFreq
2,482000000 GHz

CFStep
400.000 kHz|

|Auto Man

FreqOffset

OHz)

STATUS

SRD-Ant1-2480-PASS
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Appendix B: Occupied Channel Bandwidth
Test Result
Frequency OCB FL FH Limit
Test Mode Antenna Verdict
[MHZz] [MHz] [MHz] [MHz] [MHz]
SRD Ant1 2403 2.3033 2401.7788 2404.0821 -
SRD Ant1 2441 2.4128 2439.7072 2442.1200 -
SRD Ant1 2480 2.3678 2478.7386 2481.1064 -

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Center Freq 2.403000000 GHz

#IFGain:Low

Ref Offset8.8 dB
Ref 30.00 dBm

Center 2.403 GHz
#Res BW 43 kHz

Occupied Bandwidth
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ALIGHAUTO  [DLIS046PM 1421, 2005

— Trig:Free Run

Center Freg; 2403000000 GHz Frequency

AvglHold: 500/500

Radic Std: Nene
HAtten: 40 dB Radio Device: BTS

Mkr1 2.403644 GHz
1.5916 dBm

#VBW 130 kHz

Total Power 10.2 dBm

2.3033 MHz

Transmit Freq Error
x dB Bandwidth

-69.555 kHz
2.791 MHz

OBW Power
xdB

99.00 %
-26.00 dB

STATUS

" —w——T

JS RF =0 A

Center Freq 2.441000000 GHz
#IFGain:Low

Ref Offset 8.06 dB
Ref 30.00 dBm

Center 2.441GHz
#Res BW 43 kHz

Occupied Bandwidth

SRD-Ant1-2403

01:5313PM 1121, 2055

s Trig:Free Run

CenterFreq: 2441000000GHz  Radio Ste:None Frequency
Avg|Hold: 500/500

HAtten: 40 dB Radio Device: BTS

#VEBW 130 kHz

Total Power

2.4128 MHz

Transmit Freq Error
x dB Bandwidth

-86.439 kHz
2.841 MHz

OBW Power
xdB

99.00 %
-26.00dB

STATUS

SRD-Ant1-2441
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Agilent Spectrum Analyzer - Occupied BW.

RL 3 AL LE AL 0 |DUS523PM 1421, 2005
Center Freq 2480000000 GHz Center Freq: 2 480000000 GHz Radio Std: None Frequency
ey~ Trig:Free Run HAvg[Hold: 500/500
#IFGain: aw #Arten: 40 dB Radio Device: BTS

Ref Offset 8.06 dB
Ref 30.00 dBm

Center 2.48 GHz Span 4 MHz|
#Res BW 43 kHz #VBW 130 kHz Sweep 2.067 ms

Occupied Bandwidth Total Power 11.1dBm
2.3678 MHz

Transmit Freq Error -77.524 kHz OBW Power 99.00 %

x dB Bandwidth 2.919 MHz x dB -26.00 dB

usc STATUS

SRD-Ant1-2480
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Appendix C: Maximum peak conducted output power
Test Result Peak
Conducted Peak
Test Frequency Conducted Limit
Antenna Power Verdict
Mode [MHz] [dBm]
[dBm]

SRD Ant1 2403 3.66 <30 PASS

SRD Ant1 2441 4.28 <30 PASS

SRD Ant1 2480 4.46 <30 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Center Freq 2.403000000 GHz
BT

#VBW 6.0 MHz

Hhvg Type RNS : Frequency
AvglHold: 500/500

CenterFreq
2.403000000 GHz|

StartFreq
2.400000000 GHz|

StopFreq
2.406000000 GHz
|

CF Step
600.000 kHz
Man

Auto

Freq Offset.
OHz|

Span 6.000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

SRD-Ant1-2403-PASS

Agflent Spectrum Analyzer - Swept SA

Center Freq 2.441000000 GHz
B

Ref Offset 8.06 dB
Ref 30.00 dBm

quuﬂ'-"‘

Res BW 2.0 MHz #VBW 6.0 MHz

et ¥ 2438000000 GHz|
pible”

Hhvg Type RNS : Frequency
Avg|Hold: 500/500

Mkr1 2.440 637 00 GHz
4.281 dBm

CenterFreq
2.441000000 GHz

StartFreq

StopFreq
2.444000000 GHz|
I

CF Step
600,000 kHz
Auto Man

Freq Offset.
0Hz|

Span 6.000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

SRD-Ant1-2441-PASS
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RL [3 09 A
Center Freq 2.480000000 GHz

Ref Offset 8.06 dB
Ref 30.00 dBm

Center 2.480000 GHz
Res BW 2.0 MHz

PHO:Fast =~

IFGain:Low
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01:55:31 PM

Trig: Free Run
#Atten: 40 dB

#VBW 6.0 MHz

Hhug Type: RMS : Frequency
HAvg[Hold: 500/500

Mkr1 2.479 933 25 GHz
4.457 dBm

CenterFreq
2480000000 GHz

StartFreq
2477000000 GHz
I—
$StopFreq
2.483000000 GHz

R
CFStep

Span 6.000 MHz;
Sweep 1.067 ms (8001 pts)

STATUS

SRD-Ant1-2480-PASS
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Appendix D: Maximum peak power spectral density

Test Result
Frequency Result Limit
Test Mode Antenna Verdict
[MHZ] [dBm/3kHZz] [dBm/3kHz]
SRD Ant1 2403 -16.74 <8.00 PASS
SRD Ant1 2441 -16.64 <8.00 PASS
SRD Ant1 2480 -15.97 <8.00 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Agilent Spectrum Analyzer - Swept SA
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Center Freq 2.403000000 GHz ,
PHO: Wide -+ 11ig: Free Run
IFGain:Lows HAtten: 30 dB

#Avg Type:
AvglHold: 1007100

Ref Offset 8.9 dB
Ref 20.00 dBm

'

iy

#VBW 10 kHz Sweep 238.

Mkr1 2.403 055 46 GHz| U
-16.740 dBm

Frequency

CenterFreq
2.403000000 GHz|

i—

StartFreq
2401872000 GHz|

StopFreq
2404128000 GHz
|

CF Step
225600 kHz|
uto Man

[
Freq Offset.
OHz|

STATUS

Span 2.256 MHz
0 ms (30000 pts)

SRD-Ant1-2403-PASS

Agflent Spectrum Analyzer - Swept SA

Hhvg Type RNS
Avg|Hold: 100/100

Center Freq 2.441000000 GHz _
PNC: Vide —»— 11ig:Free Run
IFGain:Lows HAtten: 30 dB

Ref Offset 8.06 dB
Ref 20.00 dBm

i .’“‘J ! I*’1 e

#VBW 10 kHz Sweep 234.

Mkr1 2.441 638 76 GHz| U
-16.637 dBm

Frequency

CenterFreq
2.441000000 GHz

i—

StartFreq
2439896000 GHz|

StopFreq

CF Step
220800 kHz|

Freq Offset.
0Hz|

Span 2.208 MHz
0 ms (30000 pts)

STATUS

SRD-Ant1-2441-PASS
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RL ¥ |Se A T

Center Freq 2.480000000 GHz ) #Avg Type: RMS
PNO: Viide ~»- 17ig:Free Run Avg[Hold: 1007100
IFGain:Low #atten: 30 dB

. Mkr1 2.480 054 19 GHz
e e

CenterFreq
2480000000 GHz

—

StartFreq
2478833000 GHz|

WW”’V‘“'“‘WWW’%MWWNr L

CFStep
233.400 kHz|
uto Man

FreqOffset
OHz)

Span 2.334 MHz,
#VBIN 10 kHz Sweep 248.0 ms (30000 pts)

STATUS

SRD-Ant1-2480-PASS
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Appendix E: Band edge measurements

Test Result
Test Frequency Ref. Level Result Limit
Antenna Ch. Name Verdict
Mode [MHZz] [dBm] [dBm] [dBm]
SRD Ant1 Low 2403 3.27 -48.44 <-16.73 PASS
SRD Ant1 High 2480 4.08 -48.01 <-15.92 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Agilent Spectrum Analyzer - Swept SA
pus - - -
Center Freq 2.352500000 GHz #hvg Type: RMS

PHO: Fast —+— 1rig:Free Run AvglHold: 500/500
IFGain:Lows HAtten: 30 dB

kr5 2.377 595 GHz
Ref Offset 8.9 dB
R:f 25.30 dBm -48.440 dBm

rs

T R e = el S e

Stop 2.40500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts)

KR MODE| TRC 0L "

1 L] 2.403 110 GHz dBm | 000 00|
2 KK 2400000GHz|  488T8dBm| T [ ]
Bl (1] f] 230000GHz|  5053%dBm| [ [ ]

FUNCTION FUNCTION WIDTH FUNCTION'VALUE
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CenterFreq
2.352500000 GHz|

StartFreq
2.300000000 GHz|

StopFreq
2.405000000 GHz
J—

CFStep
10.500000 MHz|
‘Auto Man

Freq Offset.
OHz|

uss STATUS

Hhvg Type RNS
3 s Trig:Free Run Avg|Hold: 500/500
IFGain:Lows HAtten: 30 dB

S Mkrd 2511 20 GHZ
Ref 20.00 dBm -48.009 dBm

Stop 2.55000 GHz;

#Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts)

WER MODE TRC SCL 13 Y FUNCTION FUNCTION WIDTH FUNCTIONVALE ~ ~
1 Lf] 2.48064 GHz 4084 dBm
2 KK 48350 GHz|  49.945 dBm
N1 r] 50000 GHz | 51520 dBm
4 251120 GHz| __ 48.003dBm

S

<

Frequency

CenterFreq
2510000000 GHz

StartFreq
2470000000 GHz|

StopFreq
2550000000 GHz|

CF Step
8.000000 MHz|

uss STATUS

SRD-Ant1-2480-PASS
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Appendix F: Conducted Spurious Emission

Test Result
e il J— Frequency Freq. Range Ref. Level Result Limit Vel
[MHZ] [MHZ] [dBm] [dBm] [dBm]

SRD Ant1 2403 0~Reference 3.25 3.25 -— PASS
SRD Ant1 2403 30~1000 3.25 -42.32 <-16.75 PASS
SRD Ant1 2403 1000~26500 3.25 -25.28 <-16.75 PASS
SRD Ant1 2441 0~Reference 4.10 4.10 - PASS
SRD Ant1 2441 30~1000 4.10 -42.1 <-15.9 PASS
SRD Ant1 2441 1000~26500 4.10 -25.52 <-15.9 PASS
SRD Ant1 2480 0~Reference 4.25 4.25 -—- PASS
SRD Ant1 2480 30~1000 4.25 -42.48 <-15.75 PASS
SRD Ant1 2480 1000~26500 4.25 -25.18 <-15.75 PASS

Note: offset(dB) in Reference test plots = cable loss(dB) + attenuator factor(dB); For spurious emissions plots
from 30MHz to 26.5GHz, the cable loss and attenuator factors have been set in the 'Input Correction' of
the Spectrum Analyzer during the test.
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Agilent Spectrum Analyzer - Swept SA

Center Freq 2403000000 GHz ) #heg Trpec RIS
PHO: Wide -+ 11ig: Free Run AvglHold: 500/500

IFGain:Lows #Atten: 30 dB i
Mkr 2.403 636 GHzJ I
3.252 dBm

CenterFreq
2.403000000 GHz|

i—

StartFreq
2401500000 GHz|

StopFreq
2.404500000 GHz

I
i CF Step

300.000 kHz|
Auto Man

—
Freq Offset.
0Hz|

Frequency

Span 3.000 MHz
#VBW 300 kHz Sweep 1.000 ms {1001 pts)

STATUS

SRD-ANt1-2403-0~Reference-PASS

Agflent Spectrum Analyzer - Swept SA

Center Freq 515.000000 MHz ) e Tpec RIS
PNO: Fast ~—>- 1rig:FreeRun AvgHold: 1010

Frequency

IFGain:Lows #Atten: 40 dB P
Mkr 829.12 MHz| IR
Ref 21.10 dBm -42.324 dBm
CenterFreq
515.000000 MHz|

i—

StartFreq
30.000000 MHz

StopFreq
1.000000000 GHz|

CF Step
S7.000000 MHz,

Stop 1.0000 GHz
Res BW 100 kHz #VBI 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

SRD-Ant1-2403-30~1000-PASS
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Frequency

Cenrer Freq 13.750000000 GHz ) IhigType RIS
PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010

IFGain:Low #Atten: 40 dB

Mkr2 26.004 55 GHz
Ref 30.00 dBm -25.281 dBm

CenterFreq
13750000000 GHz,

|

StartFreq
1.000000000 GHz|

$StopFreq
26500000000 GHz|
R
$Stop 26.50 GHz CF Step

#Res BW 100 kHz #VBW 300 kHz [ PR RIS | 2550000000 GHz
WER MODE TRC SCL| " ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALE & m Wan
N1 F]  2493GH  t40dem | | I
FreqOffset
0Hz]

¢
usc STATUS

SRD-Ant1-2403-1000~26500-PASS

01,5347 PM

#Rvg Type: RMS Frequency
:Viide ~»- 179 Free Run HAvg[Hold: 500/500
IFGain:Low #Atten: 30 dB

- Mkr1 2.441 090 GHz
eyt 4.097 dBm

CenterFreq
2441000000 GHz|

i—

StartFreq
2439500000 GHz|

$StopFreq
2442500000 GHz

Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts)

STATUS

SRD-ANnt1-2441-0~Reference-PASS
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Agilent Spectrum Analyzer - Swept SA

Hhug Type: RMS el Frequency
PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 40 dB

RL 3 AC
Center Freq 515.000000 M

Mkr1 913.57 MKz
Ref 20.94 dBm -42.100 dBm|

CenterFreq
515.000000 MHz

StartFreq
30.000000 MHz

$StopFreq
1.000000000 GHz

CF Step
57.000000 MHz

II§
g

FreqOffset
OHz)

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

SRD-Ant1-2441-30~1000-PASS

01:53:25PM i

il RL 3 S0 AT
Center Freq 13.750000000 Frequency

#Rvg Type: RMS
PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010
IFGain:Low HAgten: 40 dB

Mkr2 26.395 45 GHz
Ref 30.00 dBm -25.520 dBm

CenterFreq

13.750000000 GHz
StartFreq
1.000000000 GHz
I—
$StopFreq
26500000000 GHz
I—
$Stop 26.50 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 2438 s (30001 pts)REEE TR
MER MODE| TRC SCL ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALIE & Auty L
(I N [1[F]  244075GHz[ 4138 dBm|
I N[1[f[  2639545GHz|  26520dBm)
FreqOffset
0Hz

%

usc STATUS

SRD-Ant1-2441-1000~26500-PASS
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AL 0 |DLSE41PM i
#Avg Type: RMS . Frequency
3 ey~ Trig:Free Run HAvg[Hold: 500/500
IFGain:Low #Atten: 30 dB

et Mkr1 2.480 084 GHz
Ref 26,06 dBm 4.245 dBm

CenterFreq
2480000000 GHz

—

StartFreq
2478500000 GHz|

$StopFreq
2481500000 GHz

CF Step
300,000 kHz
Auto Man

FreqOffset
OHz)

Span 3.000 MHz;
#VBW 300 kHz Sweep 1.000 ms {1001 pts)

STATUS

SRD-ANt1-2480-0~Reference-PASS

01:53:45PM 1

Frequency

#Avg Type: RMS
:Fast ~»- 1rig:FreeRun AvglHold: 1010
IFGain:Low HAgten: 40 dB

Mkr1 865.82 MHz
Ref 20.94 dBm -42.478 dBm

CenterFreq
515.000000 MHz|

StartFreq
30000000 MHz

$StopFreq
1.000000000 GHz

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

SRD-Ant1-2480-30~1000-PASS
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-giun' um Analyzer - Swept SA
il RL RE Qg AC ALIG ELTO
Center Freq 13.750000000 GHz #Avg Type: RMS

PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 40 dB

Frequency

Mkr2 26.461 75 GHz
Ref 30.00 dBm -25.180 dBm

CenterFreq
13750000000 GHz,

StartFreq
1.000000000 GHz|

$StopFreq
26500000000 GHz

$Stop 26.50 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz [ PR RIS | 2550000000 GHz

MER MODE TRC 501 B v FUNCTION  FUNCTION WIDTH FUNCTIONVALLE &[S LT

N[ f] 5 GHz 7 dBm

FreqOffset

OHz)

usc STATUS

SRD-Ant1-2480-1000~26500-PASS
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Test Result
Duty Cycle
Frequency ON Time Period Duty Cycle
Test Mode Antenna Factor
[MHZ] [ms] [ms] [%]
[dB]

SRD Ant1 2403 0.12 3.99 3.01 15.21
SRD Ant1 2441 0.13 3.99 3.26 14.87
SRD Ant1 2480 0.12 3.99 3.01 15.21

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Agilent Spectrum Analyzer - Swept SA

Hhvg Type RNS : Frequency

Center Freq 2.403000000 GHz ,
PHO: Fast —+— 1rig:Free Run
IFGain:Lows HAtten: 30 dB

Ref Offset8.9 dB
Ref 28.90 dBm

CenterFreq
2.403000000 GHz|

StartFreq
2403000000 GHz|

| TOTR RV TRTNCHY RO P TR WP e s e e TR (S

StopFreq
2.403000000 GHz
J—
ICenter 2.403000000 GHz Span 0 Hz CFStep

#VEW 8.0 MHz Sweep 7.000 ms (1001 pts) 8000000 MHz,
Auto Man

FUNCTION FUNCTION WIDTH FUNCTION'VALUE

Freq Offset.
OHz|

<

uss STATUS

NTNV-SRD-Ant1-2403

0 "L EETS 0 |D1S2SERM 1421, 2085 3
Center Freq 2.441000000 GHz ) ; requency
Fast - 1nig:FreeRun ¢

IFGain:Lows HAtten: 30 dB

Ref Offset9.06 dB
Ref 29.06 dBm

CenterFreq
2.441000000 GHz

I

StartFreq
2441000000 GHz|

S U PP T Y TN PR P TSR VN PO S R P

StopFreq
2441000000 GHz|

Center 2.441000000 GHz Span 0 Hz CF Step
#VEW 8.0 MHz Sweep 7.000 ms (1001 pts) 8000000 MHz,
Auto Man

MER MODE TRC 501 E FUNCTION  FUNCTION WIDTH FUNCTIONVALLE A

Freq Offset.
0Hz|

<

e
e
5]

uss STATUS

NTNV-SRD-Ant1-2441
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RL [3 08 AC
Center Freq 2.480000000 GHz

0 |DLSS07PM 1421, 2005
#Avg Type: RMS TRACE|

Frequency

PNO: Fast ~»- 17ig:FreeRun [
IFGaindow _ MAten:30 dB
Ref Offset 9.06 dB
Ref 20.06 dBm
CenterFreq
2480000000 GHz
|
StartFreq
T 2.480000000 GHz
t.mml [T Nan PR RS RSy R AR TR TN ST [
$StopFreq
2.480000000 GHz
I—
Center 2.430000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 8.0 MHz Sweep 7.000 ms (1001 pts) 8.000000 MHz,
MR MODE TRC SCL b FUNCTION FUNCTIONWIDTH FUNCTIONVALE & m L
| so00ws|  of8éBm [ [ ]
[tl) — 1200wslth)  274aB[ [ [ ]
[t 3580 ms B ] FreqOffset
- " " 1 ] i
A A
A A
- " " 1 ]
A A
10 A A
1 [ [ [ B
>

usc STATUS

NTNV-SRD-Ant1-2480




