" ARF2496K
Alfa Plus 2.4GHz RF Single Chip Transceiver

Semiconductor FCC/ETS| Radiation Test Report
General

This document describes the FCC/ETSI radiation test report of the ARF2496K. The test result inside this document
should be seen as the reference for your product design; the final radiation/emission result of the ARF2496K is
depended on the various parameters of the design of the final product; circuit design, PCB layout and component

replacement for example.

Test Environment

Followed Requirement: FCC part 15.247 and ETSI EN 300 328

Device Under Test: ARF2496K RF module

Medium of Radiation: PCB antenna on board

Test Condition: In TX mode, output power is 0dBm under direct mode
In RX mode, it operates under direct mode

Power Condition: DC 3V battery

Test Lab: SPORTON International Inc.

Frequency range: 30 MHz to 1 GHz , above 1 GHz
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Figure-1 Photo of ARF2496K Module Figure-2 Photo of Test Board
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FCC Test Information

Test Condition

Here lists the test conditions of the FCC test at TX/RX mode.
Followed Requirement: FCC part 15.247

Test Chamber: Semi Anechoic Chamber (966 )
Measurement Mode: RF antenna radiation test

Operation Mode of ARF2496K: direct mode

Operation Frequency: 2.402GHz, 2.444GHz, 2.483GHz
Output Power: 0 dBm

Test Iltem

Transmitter field strength at 3m : Measurement the transmitter radiated emission power

Transmitter radiated emissions test : Below 1 GHz , above 1 GHz

Receiver radiated emissions test : Below 1 GHz , above 1 GHz

Summary of the test results

Applied Standard : FCC part 15.247
Rule Section Description of Test Under Limit

15.247(d)

Transmitter of 30 MHz to 1 GHz

Complies

15.247(d)

Transmitter above 1 GHz

Complies

15.247(d)

Receiver of 30 MHz to 1 GHz

Complies

15.247(d) Receiver above 1 GHz

Complies
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Transmitter field strength at 3m

Level (dBuVim)
120

FCCICLASS B

60
/ \ FCC CLASS-B AV

L]

2387 2393. 2399. 2405. 2411, M7
Trace: (Discrete) Frequency (MHz)
Site :03CHOL-CB
Condition :FCC CLASS-B 3m 18GHORN ANT:20070301 HORIZONTAL 108cm 272deg
eut : ARF2496 K
power :0
Temp. :243°C
Relative Humidity :56%
memo i
Over Limit Readintenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos Pol/Phase
MHz dBuV/m dB dBu¥/m dBu¥ dB/m dB dB o deg
14 2401.964 97.12 43.12 54.00 66.70 238.05 2.36 0.00 RVERAGE 108 272 HORIZOWTAL
2@ 2401.964 97.30 23.30 74.00 66.88 238.05 2.36 0.00 PERK 108 272 HORIZOWTAL

Figure-3 Transmitter field strength at 3m — 2402 MHz (Horizontal)

Level (dBuvim)
20

1

/ FCC CLASS.B
60
/ \ FCC CLASS-B AV

. 2387 2393. 2390, 2405. 2411, 2417
Trace: (Discrete) Frequency (MHz)
Site :03CHIL-CB
Condition :FCC CLASS-B 3m 18GHORN ANT:20070301 VERTICAL 106cm Odeg
eut : ARF2496K
power :0
Temp. 1243°C
Relative Humidity 1569
memo £
Over Limit Readintenna Cable Preamp Jnt Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos Pol/Phase
MHz dBuV/m dB dBuV/m dBuV B /m dB B o dey
1e 2401.964 97.19 43.19 54.00 66.78 28.05 2.36 0.00 AVERAGE 106 0 VERTICAL
2a 2401.964 97.35 23.35 .00 66.93 23.05 2.36 0.00 PERK 106 0 VERTICAL

Figure-4 Transmitter field strength at 3m — 2402 MHz (\ertical)
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Level (dBuvim)
120

FCCICLASS-B

60
/ \ FCC CLASS B AV

1]

2470 2435, 2441, 2447, 2453, 2459

Trace: (Discrete) Frequency (MHz)

Site : 03CHOL-CB

Condition : FCC CLASS-B 3m 18GHORN ANT:20070301 HORIZONTAL 108cm 272deg
eut : ARF2496K
power 10
Temp. 1243°C
Relative Humidity 1 56%
memo £
Over Limit Readfintenna Cable Preamp Ant Tahle
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos Pol/Phase
MHz dBuV/m dB dBuV/m dBuwY dB/m dB dB cm deg
1 2443.940 96.49 42.49 54.00 65.92 28.18 2.40 0.00 RVERAGE 108 272 HORTZONTAL
2 2443.940 96.65 22.65 74.00 66.08 28.18 2.40 0.00 PERK 108 272 HORTZONTAL

Figure-5 Transmitter field strength at 3m — 2444 MHz (Horizontal)

Level (dBuYim})
20

FCCCLASS B

60
/ \ FCC CLASS B AV

1]

2429 2435. 2441, 2447, 2453, 2459
Trace: (Discrete) Frequency (MHz)
Site :03CHOL-CB
Condition : FCC CLASS-B 3m 18GHORN ANT:20070301 VERTICAL 105cm 28deg
eut : ARF24%K
power :0
Temp. :43'C
Relative Humidity 1 56%
memo :
Over Limit Readfintenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos Pol/Phase
Mz dBuV/m dB dBw¥/m dBW  dB/m dB dB n  deg
1 2443.940 97.67 43.67 54.00 67.09 28.18 2.40  0.00 AVERAGE 105 28 VERTICAL
2 2443.940 97.81 23.81 74.00 67.24 28.18 2.40 0.00 PERK 105 28 VERTICAL

Figure-6 Transmitter field strength at 3m — 2444 MHz (Vertical)
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Level (dBuVim)
20

FCCCLASS-B

60
/ \ FCC CLASS B AV

[I 2468 2474, 2480. 2486. 2402, 2498
Trace: (Discrete) Frequency (MHz)

Site : 03CHO1-CB
Condition : FCC CLASS-B 3m 18GHORN ANT:20070301 HORIZONTAL 105cm 272deg
eut : ARF2496 K
power :0
Temp. :243°C
Relative Humidity 1 56%
memo £
Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos Pol/Phase
MHz dBuV/m dB dBu¥/m  dBuV B /m B B cm dey
1 2482.940 94.35 40.35 54.00 63.68 28.26 2.41 0. 00 AVERAGE 105 272 HORIZONWTAL
2 2482.940 94.53 20.53 74.00 63.86 28.26 2.41 0.00 PERK 105 272 HORIZONWTAL

Figure-7 Transmitter field strength at 3m — 2483 MHz (Horizontal)

Level (dBuv/m)
120

FCCCLASS-B

60
/ FCCCLASS-B AV

f 2468 2474, 2480. 2486. 2492, 2408
Trace: {Discrete) Frequency (hikiz)
Site :03CH01-CB
Condition :FCC CLASS B 3m 18GHORN ANT:20070301 VERTICAL 103cm %deg
eut : ARF2496 K0
power :0
Temp. :243°C
Relative Humidity +56%
memo :
Over Limit Readhntenna Cable Preamp Int Table
Freg Level Limit Line Level Factor Loss Factor Remark Pos Pos Pol/Phase
MHz dBuVY/m dB dBuV¥/m  dBuV dB/m B aB m dey
1 2482.940 97.78 43.78 54.00 67.11 28.26 2.41 0.00 AVERAGE 103 9 VERTICAL
2 2483.000 97.95 23.95 74.00 67.28 28.26 2.41 0.00 PEAK 103 9 VERTICAL

Figure-8 Transmitter field strength at 3m — 2483 MHz (\ertical)
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FCC Test Result at TX Mode (Below 1GHz)

Level {BuY/m)
100
FCC CLASS-B
50
[ — |
2
!
o
30 224, 418. 612, 806. 1000
Trace: (Discrete) Frequency (MHz)
Site :03CHO1-CB
Condition  : FCC CLASS-B 3m BILOG ANT20070726 HORIZONTAL 100cm Odeg,
eut : ARF2496 K
power :0
Temip. 1243°C
Relative Humidity :56%
memo #
Over Limit Readintenna Cable Preamp Ant Table
Freq Lewel Limit Line Level Factor Loss Factor Remark Pos Pos Pol/Phase
MHz dBu¥/m dB dBuV/m  dBuV dBfm dB dB cm deg
1 98.670 27.79 -15.75 43.50 42.56 10.79 0.36 25.96 Peak 100 0 HORIZONTAL
2 315.180 31.83 -14.17 46.00 41.86 13.78 1.15 24.96 Peak 100 0 HORTZOHTAL

Figure-9 Transmitter Radiated Emission - 30 MHz ~ 1 GHz (Horizontal)

Level (dBuV/m)
o7

FCC CLASS B
b
49 j
3 g
2|4
u 30 224. 418. 612, 806. 1000
Trace: (Discrete) Frequency (MHz)
Site :03CHOL-CB
Condition  : FCC CLASS-B 3m BILOG ANT20070726 YERTICAL 200cm Ddeg
eut : ARF2496K
puwer :0
Temp. 1243'C
Relative Humidity 564
memo 3
Over Limit Readfintenna Cable Preamp fint  Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos  Pos Pol/Phase
MHz dBuV/m dB dBuV/m dBuV  dB/m dB a8 e deg
1 31.940 24.57 -15.43 40.00 39.74 17.69 0.32 33.19 Peak 200 0 VERTICAL
2 56.190 17.74 -22.26 40.00 42.91 1.47 0.45 33.09 Peak 200 0 VERTICAL
3 79.470 22.64 -17.36 40.00 48.24 7.12 0.32 33.04 Peak 200 0 VERTICAL
4 110.510 17.16 -26.34 43.50 37.74 11.80 0.61 32.99 Peak 200 0 VERTICAL
3 144.460 24.10 -19.40 43.50 44.40 12.12 0.53 32.96 Peak 200 0 VERTICAL

Figure-10 Transmitter Radiated Emission - 30 MHz ~ 1 GHz (Vertical)
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FCC Test Result at TX Mode (Above 1GHz)

Level (dBu/m)
120
FCCCLASS-B
60
4 FCC CLASS-B AV
2
Ll 1000 6100. 11200. 16300. 21400. 26500
Trace: (Discrete) Fraipenayibig
Site :03CHI1-CB
Condition :FCC CLASS-B 3m 18GHORN ANT:20070301 HORIZONTAL Ocm Odeg
eut : ARF2496K
power :0
Temp. 1 243°C
Relative Humidity :56%
sl
Over Limit Readintenna Cable Preamp Ant Tahle
Freq Lewel Limit Line Level Factor Loss Factor Remark Pos Pos Pol fPhase
MHz dBuV/m dB dBu¥/m dBuV¥ dB/m dB dB cm deg
1 4803.890 41.42 -12.58 54.00 39.95 33.36 3.36 35.25 WVERAGE 201 53 HORTZONTAL
2 4804.100 47.15 -26.85 74.00 45.68 33.36 3.36 35.25 PERK 201 53 HORTZONTAL
31 7205.848 49.29 -4.71 54.00 44.79 36.33 4.00 35.82 AVERAGE 159 329 HORIZONTAL
4 7205.880 54.15 -19.85 74.00 49.65 36.33 4.00 35.82 PERK 159 329 HORIZONTAL
Figure-11 TX harmonic of 2402 MHz (Horizontal)
Level ([dBu¥im)
120
FCC CLASS-B
60
FCCCLASS B AV
1
0 1000 6100. 11200. 16300. 21400. 26500
Trace: (Discrete) trepprenay it
Site :03CHO1-CB
Condition :FCC CLASS-B 3Jm 18GHORN ANT:20070301 VERTICAL Ocm Odeg
eut : ARFM06K
power 0
Temy. 1243°C
Relative Humidity 1 56%
B
Over Limit Readintenna Cable Preamp Ant  Table
Fregq Level Limit Line Level Factor Loss Factor Remark Pos Pos Pol/Phase
MHz dBuV¥/m dB dBu¥/m dBuY dB/m dB dB cm deg
1 4803.690 48.14 -25.86 74.00 46.67 33.36 3.36 35.25 PERK 100 345 VERTICAL
2 4803.910 41.16 -12.84 54.00 39.69 33.36 3.36  35.25 WVERMGE 100 345 VERTICAL
3 7205.748 53.26 -20.74 M4.00 48.76 36.33 4.00 35.82 PERK 118 86 VERTICAL
4 7205.832 47.70 -6.30 54.00 43.20 36.33 4.00 35.82 AVERAGE 178 $6 VERTICAL

Figure-12 TX harmonic of 2402 MHz (Vertical)
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Level (dBuV/m)
120
FCCCLASS B
60
FCC CLASS-B AV
1
< 1000 6100. 11200. 16300, 21400. 26500
Trace: (Discrete) trepprenayibnt)
Site :03CHOL-CB
Condition : FCC CLASS-B 3m 13GHORN ANT:20070301 HORIZONTAL Ocm Ddeg,
eut : ARF2496K
power :0
Temp. :243°C
Relative Humidity +56%
memo :
Over Limit Readfintenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos Pol/Phase
MHz dBuV/m dB dBuV/m dBuw¥ dB/m dB aB om dey
1 4887.828 48.20 -25.80 74.00 46.54 33.91 3.3% 35.29 PEAK 180 29% HORIZONTAL
2 4887.908 40.95 -13.05 54.00 39.30 33.51 3.3% 35.25 AVERAGE 180 29% HORIZONTAL
3 7331.828 47.20 -6.80 54.00 42.40 36.52 4.04 35.77 WERAGE 164 257 HORTZONTAL
4 7332.112 50.97 -23.03 14.00 46.17 36.52 4.04 35.77 PEFK 164 257 HORTZONTAL
Level (dBuVim)
20
FCCCLASS-B
60
4 FCCCLASS B AV
1
0 1000 6100, 11200. 16300. 21400. 26500
Trace: (Discrete) Frequency (Mkz)
Site : 03CHO1-CB
Condition : FCC CLASS-B 3m 18GHORN ANT:20070301 VERTICAL Ocm Odeg
eut : ARF2496K
power 0
Temy. :243°C
Relative Humidity :56%
memo 2
Over Limit Readimtenna Cable Preamp Ant  Table
Fregq Level Limit Line Level Factor Loss Factor Remark Pos Pos Pol/Phase
MHz dBuV/m dB dBuV/m  dBuwV dB/m dB dB om deg
1 4887.820 47.37 -26.63 .00 45.72 33.51 3.38 35.25 PERK 157 12 VERTICAL
2 4887.872 39.89 -14.11 54.00 38.24 33.51 3.38 395.25 AVERAGE 157 12 VERTICAL
3 7331.828 46.42 -7.58 954.00 41.62 36.52 4.04 39.77 AVERAGE 197 108 VERTICAL
4 7331.856 52.66 -21.34 74.00 47.86 36.52 4.04 35.77 PERK 197 108 VERTICAL

Figure-14 TX harmonic of 2444 MHz (Vertical)
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FCC CLASS-B

FCCCLASS-B AV

11200.

16300.

Frequency (MHz)

Condition : FCC CLASS-B 3m 18GHORN ANT:20070301 HORIZONTAL Ocm Odeg

Level (dBuv/m)
120
60
1
Ea
“1[I[I[I 6100.
Trace: (Discrete)
Site :03CHOL-CB
eut : ARF2496K
power :0
Temp. :243°C
Relative Humidity 156%
memo i
DOver
Freq Lewvel Limit
MHz dBuV/m dB
1 4965.912 41.15 -12.85
2 4966.130 48.16 -29.84
31 1448.832 48.23 -5.717
4 7449.100 54.20 -19.80

Readfintenna

Level

39.34
46.395
43.14
49.11

Factor

33.64
33.64
36.72
36.72

21400.

Cable Preamp
Loss Factor Remark

3.41
3.41
4.08
4.08

35.24 RAVERAGE
35.24 PERK
35.71 AVERAGE
35.71 PERK

Ant
Pos

197
197
149
149

26500

Table
Pos Pol/Phase

346 HORIZONTAL
346 HORIZONTAL
264 HORIZONTAL
264 HORTZONTAL

Figure-15 TX harmonic of 2483 MHz (Horizontal)

Level (dBuvim)
20

FCCCLASS B

FCCCLASS B AV

6100.

11200.

16300.

Frequency (MHz)

Condition  :FCC CLASS-B 3m 13GHORN ANT:20070301 VERTICAL Ocm Odeg

60
0 1000
Trace: (Discrete)

Site :03CHOL-CB
eut : ARF496K
power 0
Temy. 1243°C
Relative Humidity :56%
memo z

Over

Freq Lewel Limit

1 4965.838
2 4965.892
3 T448. 636
4 1448.832

48.50 -25.50
40.07 -13.93
53.93 -20.07
46.60 -7.40

Readintenna

Level

16.69
38.26
48.84
41.52

Factor

21400,

Cable Preamp
Loss Factor Remark

3.41
3.41
4.08
4.08

35.24 PERK
35.24 WVERMGE
35.71 PERK
35.71 AVERAGE

26500

Table
Pos Pol/Phase

2172 VERTICAL
272 VERTICAL
161 VERTICAL
161 VERTICAL

Figure-16 TX harmonic of 2483 MHz (\ertical)
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FCC Test Result at RX Mode (Below 1GHz)

Level {dBuVim)
100

45
CISPRCLASS-B

1 2 )
-10
30 224. 418. 612, 806. 1000
Trace: (Discrete) Frequency (Hz)
Site :03CH01-CB
Condition : CISFR CLASS-E 10m BILOG ANT20070726 HORIZONTAL 100cm Odeg
eut : ARF2406K
power :0
Temp. 1243°C
Relative Humidity :56%
memo :RX=1G
Over Limit Readintenna Cable Preamp Ant Table
Fregq Lewvel Limit Line Level Factor Loss Factor Remark Pos Pos Pol/Phase
MHz dBuV/m dB dBuV¥/m  dBu¥ dB/m dB dB om deg
1 138.110 12.7% -17.22 30.00 25.89 11.50 0.79 25.40 Peak 100 0 HORTIZOHTAL
2 253.100 14.27 -22.73 37.00 25.71 12.80 1.15 25.39 Peak 100 0 HORIZOHTAL
3 405.390 15.04 -21.96 37.00 22.88 16.15 1.59 25.59 Peak 100 0 HORTZOHTAL

Figure-17 Receiver Radiated Emission - 30 MHz ~ 1 GHz (Horizontal)

Level (dBuVim)
100

45
CISPRCLASS-B

- 612, 806. 1000

30 224, 418,
Frequency (MHz)

Trace: (Discrete)

Site : 03CHOL-CB
Condition : CISPR CLASS-B 10m BILOG ANT20070726 VERTICAL 200cm 0deg
eut : ARF2496K
pover 0
Temp. 143°C
Relative Humidity +54%
memo {BX<1G
Over Limit Readfintenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos Pol jPhase
MHz dBuV/m dB dBuV/m  dBuV dB/m dB dB cm deg
1a 40.670 20.58 -9.42 30.00 34.00 12.5%5 0.61 26.35% Peak 200 0 VERTICAL
2 82.380 16.73 -13.27 30.00 35.00 1.53 0.39 26.18 Peak 200 0 VERTICAL
3 95.870 15.99 -14.01 30.00 30.80 10.79 0.36 25.96 Peak 200 0 VERTICAL
4 859.350 24.00 -13.00 37.00 26.12 20.22 2.56 24.90 Peak 200 0 VERTICAL

Figure-18 Receiver Radiated Emission - 30 MHz ~ 1 GHz (Vertical)
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FCC Test Result at RX Mode (Above 1GHz)

Level (dBuVim)
130
FCCCLASS B
65
FCC CLASS-B AV
2
0 1000 6100. 11200. 16300. 21400. 26500
Trace: (Discrete) Frequency (MHz)
Site :03CHD1-CB
Condition  : FCC CLASS-B 3m 18GHORN ANT:20070301 HORIZONTAL Ocm Odeg,
eut : ARF2496 K
power :0
Temp. :243°C
Relative Humidity :56%
Memo :RX = 1G (@ 2739 MHz
Over Limit Readfintenna Cable Preamp Int  Table
Freq Level Limit Lime Level Factor Loss Factor Remark Pos  Pos Pol/Phase
MHz dBuV/m dB dBuV/m dBuY dB/m dB dB a  deg
1 2739.358 39.84 -14.16 54.00 43.12 29.05 2.715 35.09 AVERAGE 100 240 HORIZONTAL
2 2739.618 44.85 -29.15 74.00 48.14 29.05 2.715 35.09 PERK 100 240 HORTZONTAL

Figure-19 RX_LO of 2739 MHz (Horizontal)

Level (dBuVim)
130
FCC/CLASS-B
65
FCCCLASS-B AV
g 1000 6100. 11200. 16300. 21400. 26500
Trace: (Discrete) Frequency (MHz)
Site :03CHD1-CB
Condition :FCC CLASS-B 3m 18GHORN ANT:20070301 VERTICAL Ocm Odeg,
eut + ARF2406K
power :
Temp. :243°C
Relative Humidity :56%
memo :RX = 1G @ 2739 MHz
Over Limit Readfintenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos Pol/Phase
MHz dBuV/m d8 dBuV/m dBwW dB/m aB dB cm deyg
1 2739.376 50.57 -23.43 14.00 53.8% 29.0% 2.7% 35.09 PERK 100 32 VERTICAL
2@ 2139.388 49.371 -4.63 54.00 52.66 29.05 2.75  35.09 AVERAGE 100 32 VERTICAL

Figure-20 RX_LO of 2739 MHz (Vertical)
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Level {dBu¥//m)
130
FCCCLASS-B
65
FCCCLASS-B AV
b
0 1000 6100. 11200. 16300. 21400. 26500
Trace: (Discrete) trergmnny i)
Site : 03CHO1-CB
Condition : FCC CLASS-B 3m 13GHORN ANT:20070301 HORIZONTAL Ocm Ddeg
eut : ARF2406K
power 0
Temp. :243°C
Relative Humidity 15604
memo :RX > 1G @ 2787 MHz
Over Limit Readintenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos  Pos Pol/Phase
MHz dBuV/m dB dBuV/m dBw  dB/m dB dB m  dey
1 2787.360 41.41 -32.59 74.00 44.48 29.21 2.82 35.10 FERK 109 119 HORIZOWTAL
2 2787.370 40.92 -13.08 54.00 43.99 29.21 2.82 35.10 AVERAGE 109 119 HORIZOWTAL
Figure-21 RX_LO of 2787 MHz (Horizontal)
Level (dBulv/m)
130
FCCCLASS-B
65
FCCCLASS-B AV
g 1000 6100. 11200. 16300. 21400. 26500
Trace: (Discrete) Frequency (MHz}
Site : 03CHO1-CB
Condition : FCC CLASS-B 3m 13GHORN ANT:20070301 VERTICAL Dem Ddeg
eut : ARF2406K
power 0
Temy. :243°C
Relative Humidity 15604
memo :RX > 1G @ 2787 MHz
Over Limit Readintenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos  Pos Pol/Phase
Mz dBuV/m dB dBuW/m dBW  dB/m B a8 o dey
1 2787.386 47.87 -6.13 54.00 50.95 29.21 2.82 35.10 IVERAGE 114 148 VERTICAL
2 2787.386 50.28 -23.72 74.00 53.35 29.21 2.82 35.10 PERK 114 148 VERTICAL

Figure-22 RX_LO of 2787 MHz (Vertical)
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Level (dBuv//m)
130
FCC/CLASS-B
65
FCC CLASS.-B AV
0 1000 6100. 11200. 16300. 21400. 26500
Trace: (Discrete) Frequency (MHz)
Site :03CHO0L-CB
Condition : FCC CLASS-B 3m 18GHORN ANT:20070301 HORIZONTAL Ocm Odeg
eut + ARF2496K
power 0
Temp. :243°C
Relative Humidity : 56%
MEmo :RX = 1G 1@ 2832 MHz
Over Limit Readfintenna Cable Preamp fnt Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos Pol/Phase
Mz dBuV/m dB dBuwV/m  dBu¥  dB/m daB B e deg
1 2§31.872 42.18 -31.82 74.00 45.03 29.37 2.90 35.12 PERK 100 76 HORIZOHTAL
2 2531.948 38.95 -15.05 54.00 41.81 29.37 2.90 35.12 RVERAGE 100 76 HORTZOHTAL

Figure-23 RX_LO of 2832 MHz (Horizontal)

Level (dBuv/m)
130
FCC CLASS-B
65
FCC CLASS-B AV
]
g 1000 6100. 11200. 16300. 21400. 26500
Trace: (Discrete) Frequency (hitiz)
Site :03CHOL-CB
Condition :FCC CLASS-B 3Im 18GHORN ANT:20070301 VERTIC AL Ocm Odeg
eut : ARF2496K
power :0
Temp. :243°C
Relative Humidity :56%
Teno :RX= 1G @ 2832 MHz
Over Limit Readfintenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos Pol/Phase
MHz dBuV/m dB dBuV/m dBu¥ dB/m dB aB om deyg
1 2531.824 46.58 -27.42 .00 49.43 29.37 2.90 35.12 PEIK 100 98 VERTICAL
2 2631.952 45.49 -§.51 54.00 48.35 29.37 2.90 35.12 AVERAGE 100 9§ VERTICAL

Figure-24 RX_LO of 2832 MHz (Vertical)

AlfaPlus Semico ctor Inc.
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ARF2496K

Alfa Plus 2.4GHz RF Single Chip Transceiver

Semiconductor FCC/ETSI Radiation Test Report

Version 2.0 Application Note

ETSI Test Information

Test Condition

Here lists the test conditions of the ETSI test at TX/RX mode.
Followed Requirement: ETSI EN 300 328 VV1.6.1

Test Chamber: Fully Anechoic Chamber

Measurement Mode: RF antenna radiation test

Operation Mode of ARF2496K: direct mode

Operation Frequency: 2.402GHz, 2.444GHz, 2.483GHz
Output Power: 0 dBm

Test Iltem
Transmitter radiated emissions test : Below 1 GHz , above 1 GHz

Receiver radiated emissions test : Below 1 GHz , above 1 GHz

Summary of the test results

Applied Standard : ETSI EN 300 328 VV1.6.1
Rule Section Description of Test Under Limit

EN 300 328 Transmitter of 30 MHz to 1 GHz Complies

EN 300 328 Transmitter above 1 GHz Complies

EN 300 328 Receiver of 30 MHz to 1 GHz Complies

EN 300 328 Receiver above 1 GHz Complies

AlfaPlus Semiconductor Inc.

The above information is the exclusive intellectual property of AlfaPlus Semiconductor and shall not be disclosed, distributed or reproduced
without permission from AlfaPlus Semiconductor.
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AlfaPlus

Semiconductor

ARF2496K
2.4GHz RF Single Chip Transceiver
FCC/ETSI Radiation Test Report

Version 2.0 Application Note

ETSI Test Result at TX Mode (Below 1GHz)

Site
Condition
eut

power
memo

N IR

o Level (dBm/mj}

EN300328-TX

-50

-100

30 224, 418, 612, 806. 1000
. Frequency (MHz
Trace: (Discrete) A ¥ ()
: 05CHO1-CB
: EN300328-TX 3. LF-EIRP2008-01-26 HORIZONTAL
: ARFOOS
TX < 1¢
Limit Over Read
Freq Lewel Line Limit Level Factor Remark Pol/Phase
Mz dBmém  dBmim dB  dBm dB
30.000 -69_05 -36.00 -33.05 -80.35 1130 Peak HORT Z0NTAL
£7.230 -72.41 -36.00 -36.41 -72.51  0.11 Paak HORT 20NTAL
260_860 -71.90 -36.00 -35.90 -77.71  5.81 Peak HORI 20NTAL
373380 -71.36 -36.00 -35.36 -78.86  1.50 Peak HORT 20NTAL
653710 -66.03 -36.00 -30.03 -79.21 13.17 Paak HORT 20NTAL
929190 -63.04 -36.00 -27.04 -78.44 15.41 Peak HORI 20NTAL

Figure-25 Transmitter Radiated Emission - 30 MHz ~ 1 GHz (Horizontal)

Site
Condition
eut

power
memo

LS S

o Level {(dBm/m}
EN300328-TX
-50
48 5
2 3
-100
30 224, 418. 612. 806. 1000
. Frequency {MHz]
Trace: (Discrete) A ¥l d
: 05CH01-CB
: EN300328-TX 3m LF-FIRP2008-01-26 VERTICAL
: ARFO08
X < 1G
Limit Over Read
Freq Level Line Limit Level Factor Remark Pol/Phase
MHz  dBmfm  dBmfm dg dBm. dB
30.000 -69.81 -36.00 -33.81 -79.85 10.04 Peak VERTICAL
87.230 -68.14 -36.00 -32.14 -69.70  1.56 Peak VERTICAL
497.540 -68.45 -36.00 -32.45 -78.21  9.76 Peak VERTICAL
757500 -65.17 -36.00 -29_ 17 -19.38 14.21 Peak VERTICAL
824430 -64.21 -36.00 -28.21 -78.3% 14.18 Peak VERTICAL
955.380 -63.54 -36.00 -27.54 -79.07 15.53 Peak VERTICAL

Figure-26 Transmitter Radiated Emission - 30 MHz ~ 1 GHz (Vertical)

AlfaPlus Semiconductor Inc.
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ARF2496K

Alfa Plus 2.4GHz RF Single Chip Transceiver

Semiconductor

FCC/ETSI Radiation Test Report

Version 2.0 Application Note

ETSI Test Result at TX Mode (Above 1GHz)

Site
Condition
eut

power
memoe

Site
Condition
eut

power
Temo

i Level {dBm/m}

EN300328-TX

-50 T
1 1
-100
1000 3350, 5700, 8050, 10400, 12750
Trace: {Discrete) Frenuency (Miz)
1 05CHO1-CB
: EN300328-TX 3m HF-EIRP1-18 G2007110¢ HORIZONTAL

: ARF0O08

TX_ 2402 MHz = 1G
Limit Over Read

Freg Lewvel Line Limit Level Factor Remark Pol/Phase
MHz dBm/m dBmim dB dBm daB
4803.900 -55.31 -30.00 -25.31 -65.42 10.11 PEAK HORI ZONTAL
T205.848 -52.89 -30.00 -22.8%9 -67.30 14.41 PERK HOBRI ZONTAL

Figure-27 TX harmonic of 2402 MHz (Horizontal)

i Level (dBmim)

EN300328-TX

-50

A0 1000 3350, 5700. 8050. 10400. 12750

Frequency (MHz)

Trace: (Discrete)

: 0ECHO1-CB
+ EN300328-TX 3m HF-EIRP1-18G20071109 VERTICAL
: ARFOO%

TX_2402 MHz = 1G
Limit Over Read
Freg Level Line Limit Level Factor Remark PolfPhase

MHz dBmim dBmim dB dEm dB

4803_885 -56.07 -30.00 -26_07 -66.51 10.44 PEAK VYERTICAL
7205.846 -53.64 -30.00 -23_64 -68.65 15.00 PERK VYERTICAL

Figure-28 TX harmonic of 2402 MHz (Vertical)

AlfaPlus Semiconductor Inc.
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Version 2.0 Application Note

i Level (dBmm)

EN300328-TX

50 t z

A0 1000 3350, 5700. 8050, 10400. 12750

Trace: {Discrete) Frequency (MHz)

Site :05CHO1-CB
Condition  : EN300328-TX 3m HF-EIRP1-18G20071109 HORIZONTAL
eut s 03

power s
meme s TX_ 2444 MHz - 1C
Limit Over Read
Freq Level Lime Limit Lewvel Factor Remark Pol fPhase
MHz dBm/m  dBm/m da8 dBm dB
1 4887.876¢ -56_00 -30.00 -26.00 -66.35 10.35 PERK HORI ZONTAL
2 7331852 -51.70 -30.00 -21.70 -66.32 14.62 PERK HORIZONTAL

Figure-29 TX harmonic of 2444 MHz (Horizontal)

& Level (dBmim)

EN300328-TX

Himm

-50 2

100 1000 3350. 5700. 8050. 10400. 12750

Trace: {Discrete) Fequency (MHz)

Site : 05CHO1-CB
Condition  : EN300328-TX 3m HF-EIRP1-18 20071102 VERTIC AL
eut 1 08

power 1
memo £ TX_ 2444 MHz = 1C
Limit Over Read
Ereq Level Line Limit Level Factor Remark PolfPhase
MHz dBm/m dBm/m de dBm dB
1 4887.903 -54.3% -30.00 -24_3% -65.03 10.641 PERK VERTICAL
2 T331.842 -53.49 -30.00 -23.49% -68.56 15.07 PERK VYERTICAL

Figure-30 TX harmonic of 2444 MHz (Vertical)

AlfaPlus Semiconductor Inc.
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Site
Condition
eut

power
memo

Site
Condition
eut

power

i Level (dBm/m)

EN3003528-TX

1

50 | 2
|
-100
1000 3350. 5700. 8050. 10400, 12750
Trace: (Discrete) Frequency (Mhz)
: 05CHO1-CB
: EN300318-TX 3m HF-EIRP1-13 10071109 HORIZONTAL

= ARFO08

TX_2483 MIL: = 1G
Limit Over Read

Freq Lewvel Line Limit Level Factor Remark Pol/Phase
MHz dBm/m  dBm/m de dBm daB
4965_890 -56_11 -30. 00 -26 11 -66_63 10.52 PEAK HORT ZONTAL
1448 847 -51.76 -30.00 -21.76 -66.60 14.384 PEAK HORIZONTAL

Figure-31 TX harmonic of 2483 MHz (Horizontal)

Level (dBmim)

0

EN300328-TX

1

-50 7 2

100 000 3350, 5700, 8050, 10400, 12750
Trace: (Discrete) Frequency (MHz)

:05CHO1-CB

: EN300328-TX 3m HF-FIRP1-18G20071102 VERTICAL

: ARFO08

TX 2483 Miz = 1C
Limit Over Read

Ereq Level Line Limit Level Factor Remark Pol/Phase
MHz dBm/m dEmfm 4B dBm dg
4965889 -53.73 -30.00 -23.73 -64.52 10.7% PEAK YERTICAL
7448_84% -52.12 -30.00 -22.12 -67.25 15.13 PERK YERTICAL

Figure-32 TX harmonic of 2483 MHz (\ertical)

AlfaPlus Semiconductor Inc.

The above information is the exclusive intellectual property of AlfaPlus Semiconductor and shall not be disclosed, distributed or reproduced
without permission from AlfaPlus Semiconductor.

-18 -

www.DataSheetdU.com
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ARF2496K
2.4GHz RF Single Chip Transceiver
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Version 2.0 Application Note

ETSI Test Result at RX Mode (Below 1GHz)

Site
Condition
eut

power
memo

oW N e

o Level (dBm/m)

-50

EN300328-RX

5}

-100
30 224, 418. 612 806. 1000
" Frequency {MHz
Trace: (Discrete} . ¥ !
: 05CHO1-CB
: EN300328-EX 3m LF-FIRP2008-01-26 HORIZONTAL
: ARFO08
RX =1G
Limit Over Read
Freq Lewvel Line Limit Lewel Factor Remark PolfPhase
MHz dEm/m  dBm/m dB  dBm 48
30.000 -67.56 -57.00 -10.56 -78.86 1130 Peak HORTZONTAL
87.230 -72.90 -57.00 -15.90 -73.00  0.11 Peak HORTZONTAL
396.660 -70.58 -57.00 -13.58 -78.65  8.07 Peak HORIZONTAL
582_900 -66.62 -57.00 -9.62 -78.45 1183 Deak HORTZONTAL
657.590 -65.99 -57.00 -8.99 -79.08 1308 Peak HORTZONTAL
963.140 -63.02 -57.00 -6.02 -78.52 15.50 Peak HORIZONTAL

Figure-33 Receiver Radiated Emission - 30 MHz ~ 1 GHz (Horizontal)

Site
Condition
eut

power
memo

N IR

i Lewvel {(dBm/m)

-50
EN300328-RX
5 B
2
3
-100
30 224, 418. 612, 806. 1000
’ Frequency (MHz
Trace: (Discrete) . v /
: 05CHOL-CB
: EN300328-RX 3m LF-EIRP2008-01-26 VERTICAL
: ARFO0§
RX =1C
Limit Over Read
Freq Level Lime Limit Level Factor Remark Pol/Phase
MMz dBmim  dEmim dB  dBm dB
30.000 -69.20 -57.00 -12.20 -79.24 10.04 Peak VERTICAL
£7.230 -67.90 -57.00 -10.90 -69.46  1.56 Paak VERTICAL
261830 -73.41 -57.00 -16.41 -78.68  5.27 Peak VERTICAL
559_620 -67.65 -57.00 -10_65 -79.08 11.42 Peak VERTICAL
770110 -64.74 -57.00 -7.74 -78.88 14.14 Peak VERTICAL
944710 -63.51 -57.00 -6.51 -78.90 15.39 Paak VERTICAL

Figure-34 Receiver Radiated Emission - 30 MHz ~ 1 GHz (Vertical)

AlfaPlus Semiconductor Inc.
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ETSI Test Result at RX Mode (Above 1GHz)

i Level (dBm/m)

EN300328-RX

-50 i
-100
1000 3350, 5700, 8050, 10400, 12750
Trace: {Discrete) Frequency (MHz)
Site 1 05CHO1-CB
Condition  : EN300328-RX 3m HF-EIRP1-18G20071102 HORIZONTAL
eut : ARFOO%
power :
memo F: RX 2738 = 1G
Limit Over Read
Freq Level Line Limit Lewel Factor Remark Pol/Phaze
MHz dEm/m  dBmim a8 dBm aE
11 2739.386 -52.29 -47.00 -5.29 -58.94 6.65 HORIZONTAL

Figure-35 RX_LO of 2739 MHz (Horizontal)

0 Level {(dBmim)
EN300328-RX
-50 i
-100
1000 3350, 5700, 8050, 10400, 12750
Trace: (Discrete) Frequency (Whz)
Site : D5CHO1-CB
Condition  : EN3003218-EX 3m HF-FIRP1-18 CI00T1109 VERTICAL
eut + ARFOO8
power :
memoe £ RX 2739:1CG
Limit Over Read
Freq Level Lime Limit Level Factor Remark Pol/Phase
Mz dBm/m  dEmfm aB dBm dB
1 2739.370 -53.82 -47.00 -6.82 -60.54 6.72 VERTICAL

Figure-36 RX_LO of 2739 MHz (Vertical)

AlfaPlus Semiconductor Inc.
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o Level (dBm:im)

EN300328-RX

-50 1

-100 1000 3350. 5700. 8050. 10400. 12750

Frequency (MHz}

Trace: (Discrete)
Site :05CHOL-CB
Condition  : EN300328-RX 3m HF-EIRP1-18GI0071109 HORIZONTAL
z 08

eut

power T
meme : RX 17#7=1G
Limit Over Read
Freq Level Line Limit Level Factor Remark TolfPhase
Mitz dBmfm  dBmfm dB dBm 4
11 2747.383 -52.06 -47.00 -5.06 -58.69  6.63 HORIZONTAL
Figure-37 RX_LO of 2787 MHz (Horizontal)
i Level (dBmmj}
EN300328-RX
-50 1
-100
1000 3350. 5700. 8050. 10400. 12750
Trace: (Discrete) Frequency (MHz)
Site : 05CHO1-CB
Condition  : EN300328-EX 3m HF-FIRP1-18 20071109 VERTICAL
eut : ARFO0$
power :
memo F BX I787>1G
Limit Over Read
Freq Level Line Limit Level Factor Remark Pol/Phase
MHz dEmfm  dEm/m az dEn dE
11 2787.391 -52.47 -47.00 -5.47 -59.13  6.67 VERTICAL

Figure-38 RX_LO of 2787 MHz (Vertical)
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o Level {dBm/m}

EN300328-RX

50 1
-100
1000 3350, 5700, 8050, 10400, 12750
Trace: (Discrete) Frequency (MHz)
Site : 05CHO1-CB
Condition  : EN300318-EX 3m HF-EIRP1- 1820071108 HORIZONTAL
eut : ARFOOS
power :
memo E: RX 2831- 1G
Limit Over Read
Freq Level Line Limit Lewvel Factor Remark Pol/Phase
MHz dBmfm dBmfm dB dBm dB
11 2831.939 -51.48% -47.00 -14.48 -58.08  €.60 HORIZONTAL

Figure-39 RX_LO of 2832 MHz (Horizontal)

Level (dBmim)

EN300328-RX

-50
-100
1000 3350, 5700. 8050. 10400. 12750
Trace: {Discrete} Frequency (Miz)
Site :05CHOL-CB
Condition  : EN300328-RX Im HF-EIRP1-18G2007110% VERTICAL
eut 1 ARFOO0%
power :
meno £ EX 2831:-1C
Limit Over Read
Freq Level Line Limit Lewvel Factor Remark Pol/Phase
MHz dBmfm  dBm/m 4B dBm dE
11 2831.947 -50.65 -47.00 -3_65 -57.27 6.62 VERTICAL

Figure-40 RX_LO of 2832 MHz (Vertical)
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PHOTOGRAPHS OF TEST SET-UP

Figure-42 ETSI measurement environment

AlfaPlus Semiconductor Inc.
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Revision Information

\ersion Modify Information Updated Date

V1.0 |Initial Drift 11/Dec/06’
Add FCC test result at transmit mode for

V1.1 18/Jan/06’
30MHz~1GHz
Add FCC test result by RX mode and ETSI test

V1.2 19/Jan/07’
result by TX mode.
Replace ARF008_D2 version FCC & ETSI test

V1.3 | 16/Feb/07’
result

Replace ARF008_E version FCC & ETSI test
V2.0 _ 7/May/08
result with 100% duty cycle

AlfaPlus Semiconductor Inc.
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