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TEST REPORT CERTIFICATION

Applicant :  FUTABA Corporation
Manufacturer :  FUTABA Corporation
EUT Description :Radio Control
FCCID - AZPFHSS3-24G
(A) Model No. : FHSS3-2.4G
(B) Serial No. : N/A
(C) Brand ¢ Futaba

(D) Power Supply : DC 6V Powered by Radio Control
(E) Test Voltage : DC 6V (Via Powered by Radio Control)

Measurement Procedure Used:

FCC RULES AND REGULATIONS PART 15 SUBPART C, Oct. 2009
AND ANSI C63.4/2003

(FCC CFR 47 Part 15C, 815.207 and §15.209 and §15.247)

The device described above was tested by AUDIX Technology Corporation to determine the
maximum emission levels emanating from the device. The maximum emission levels were
compared to the FCC Part 15 subpart B & C limits.

The measurement results are contained in this test report and AUDIX Technology
Corporation is assumed full responsibility for the accuracy and completeness of these
measurements. Also, this report shows that the EUT to be technically compliant with the FCC
official limits.

This report applies to above tested sample only.  This report shall not be reproduced in part
without written approval of AUDIX Technology Corporation.

Date of Test:  Feb. 17 ~ Mar. 14, 2011 Date of Report : Mar. 14, 2011
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(Tina Huang/Administrator)
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1. GENERAL INFORMATION

1.1. Description of Device (EUT)

Description : Radio Control (RF Module)
Model Number : FHSS3-2.4G

Serial Number : N/A

FCCID : AZPFHSS3-24G

Applicant : FUTABA Corporation

1080 Yabutsuka Chosei-son Chosei-gun
Chiba, 299-4395 Japan.
Manufacturer : FUTABA Corporation

1080 Yabutsuka Chosei-son Chosei-gun
Chiba, 299-4395 Japan.

Radio Technology ! FHSS Modulation
Frequency Band : 2404.000MHz ~ 2447.500MHz
Tested Frequency : 2404.000MHz (Channel 01)

2425.00MHz (Channel 15)
2447.500MHz (Channel 30)

Frequency Channel : 30 channels

Antenna (Pencil Antenna) Antenna Gain: 2.0dBi
Date of Receipt of Sample Feb. 10, 2011

Date of Test : Feb. 17 ~ Mar. 14, 2011

Remark: The EUT is tested within T6J-2.4G Radio Control.

AUDIX Technology Corporation Report No. EM-F10000214



1.2. Description of Test Facility

Name of Firm

Test Location & Facility
(AC)
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AUDIX Technology Corporation

EMC Department
No. 53-11, Tin-Fu Tsun, Lin-Kou Hsiang,
Taipei Hsien, Taiwan

Semi-Anechoic Chamber
No. 53-11, Tin-Fu Tsun, Lin-Kou Hsiang,
Taipei Hsien, Taiwan.

May 14, 2009 Renewal on
Federal Communication Commission
Registration Number: 90993

NVLAP Lab. Code 200077-0
TAF Accreditation No 1724
1.3. Measurement Uncertainty
Test Item Frequency Range Uncertainty (dB)
30MHz~300MHz +2.91dB
Radiation Test 300MHz~1000MHz +2.94dB
(Distance: 3m)
Above 1GHz +5.02dB

Remark : Uncertainty = kug(y)

Test Item Uncertainty
20dB Bandwidth + 0.2kHz
Carrier Frequency Separation + 0.2kHz
Time Of Occupancy + 0.03sec
Maximum peak Output power + 0.52dBm
Emission Limitations +0.13dB
Band Edges +0.13dB
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2. CONDUCTED EMISSION MEASUREMET

[ The EUT only employs battery power for operation, no conductive emission
limits are required according to FCC Part 15 Section §15.207)

AUDIX Technology Corporation Report No. EM-F10000214



FCC ID. AZPFHSS3-24G Page 8 of 60

3. RADIATED EMISSION MEASUREMENT

3.1. Test Equipment

The following test equipment was used during the radiated emission measurement:
3.1.1. For Frequency Range 30MHz~1000MHz (at Semi-Anechoic Chamber)

Item Type Manufacturer | Model No. | Serial No. | Last Cal. Next Cal.
1. |Spectrum Analyzer| Agilent E4446A |US44300366|{Aug. 04, 10’ |Aug. 03, 11’
2. |Test Receiver R&S ESCS30 100265 | Sep. 01, 10’ [Aug. 31, 11°
3. |Pre-Amplifier HP 8447D |2944A06305| Feb. 10, 11’ | Feb. 09, 12’
4. |Biconical Antenna CHASE VBAG106A 1264 Mar. 13, 10’ | Mar. 12, 11’
5. |Log Periodic schwarzbeck | VAP 0810 | Mar. 13, 107 | Mar. 12, 117

Antenna 08-A
3.1.2. For Frequency Above 1GHz (at Semi-Anechoic Chamber)

Item Type Manufacturer | Model No. | Serial No. | Last Cal. Next Cal.
1. |Spectrum Analyzer|  Agilent E4446A |US44300366|Aug. 04, 10’ | Aug. 03, 11°
2. |Pre-Amplifier HP 8449B |3008A00529| Dec. 10, 10’ | Dec. 09, 11’

2.4GHz Notch EWT-14-0 , ,
3. Filter EWT 070-R1 G2 Dec. 04, 10’ | Dec. 03, 11
4 3.5G High Pass HP 84300-800 005 Jan. 05, 11’ | Jan. 04, 12’
" |Filter 38
5. |Horn Antenna EMCO 3115 9112-3775 | May 10, 10’ | May 09, 11
6. [Horn Antenna EMCO 3116 2653 Oct. 04, 10’ | Oct. 03, 11°
3.2. Test Setup

3.2.1. Block Diagram of connection between EUT and simulators

RADIO CONTROL
(EUT)

AUDIX Technology Corporation Report No. EM-F10000214
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3.2.2. Semi-Anechoic Chamber (3m) Setup Diagram for 30-1000MHz

ANTENNA TOWER

— ANTENNA ELEVATION VARIES FROM 1m TO 4m

3m EUT

0.8m
TURN TABLE

GROUND PLANE

— TEST EQUIPMENT

3.2.3. Semi-Anechoic Chamber (3m) Setup Diagram for above 1GHz

ANTENNA TOWER

[Iil ANTENNA ELEVATION VARIES FROM 1Im TO 4m

3am EUT

0.8 m

TURN TABLE

GROUND PLANE

— TEST EQUIPMENT
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3.4.

3.5.
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Radiated Emission Limits (§15.209)
FREQUENCY DISTANCE FIELD STRENGTHS LIMITS
MHz Meters uV/m dBuV/m
30~88 3 100 40.0
88 ~ 216 3 150 43.5
216 ~ 960 3 200 46.0
Above 960 3 500 54.0
Above 1000 3 74.0 dBuV/m (Peak)
54.0 dBuV/m (Average)

Remark : (1) Emission level (dBuV/m) = 20 log Emission level (uV/m)

(2) The tighter limit applies at the edge between two frequency bands.

(3) Distance refers to the distance in meters between the measuring
instrument antenna and the closed point of any part of the device or
system.

(4) The limits in this table are based on CFR 47 Part 15.205(a)(b) and Part
15.209 (a).

(5) The over 1GHz limit, FCC limit is used based on CFR 47 Part 15.35 (b)
and Part 15.205(b) & Part 15.209(e) and Part 15.207(c).

Operating Condition of EUT

3.4.1. Setup the EUT (Radio Control) as shown on 3.2.
3.4.2. To turn on the power of all equipment.
3.4.3. The EUT was set the PC system using test program “Futaba Term”.

3.4.4. Transmit Mode: The EUT was set to continuously transmit signals at
2404.000MHz ~ 2425.000MHz and 2447.500MHz during testing.

3.4.5. Receive Mode: The EUT was set to continuously receive signals at
2425.000MHz during testing.

Test Procedure

The EUT and its simulators were placed on a turn table which was 0.8 meter above the
ground. The turn table rotated 360 degrees to determine the position of the
maximum emission level. EUT was set 3 meters away from the receiving antenna
which was mounted on an antenna tower. The antenna could be moved up and down
between 1 to 4 meters to find out the maximum emission level. Broadband antenna
such as calibrated biconical and log-periodical antenna or horn antenna were used as a
receiving antenna.  Both horizontal and vertical polarization of the antenna were set
on measurement. In order to find the maximum emission, all of the interface cables
were manipulated according to FCC ANSI C63.4-2003 regulation.

The bandwidth of the R&S Test Receiver ESCS30 was set at 120kHz. (For 30MHz to
1000MH?z)

AUDIX Technology Corporation Report No. EM-F10000214
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The resolution bandwidth and video bandwidth of test spectrum analyzer is 1MHz for
peak detection (PK) at frequency above 1GHz.

The resolution bandwidth of test spectrum analyzer is 1IMHz and the video bandwidth
is 10Hz for average detection (AV) at frequency above 1GHz.

The frequency range from 30MHz to 25GHz (Up to 10™ harmonics from fundamental
frequency) was checked.

Above 1GHz was measured with peak and average detector. For frequency from
7.5GHz to 25GHz, we checked it in 1 meter distance and with a shorter cable 2 meter
instead of original’s. There is no signal exist.

Radiated Emission Measurement Results

PASSED.
(All emissions not reported below are too low against the prescribed limits.)

EUT : Radio Control M/N : FHSS3-2.4G
Test Date : Mar. 08,2011  Temperature : 22°C ~ Humidity : 50%

For Frequency Range 30MHz~1000MHz:
The EUT emitted the fundamental frequency with data code at the stand, side and
lying conditions.

The EUT select worst position “stand” and with following test modes was performed
during this section testing and all the test results are listed in section 3.6.1.

. Reference Test Data
Mode| Channel | Frequency | Test Mode | Position - -
Horizontal | Vertical
1 01 |2404.000MHz Stand #1 #2
2 15 |2425.000MHz| Transmit | Stand #2 #1
3. 30 |2447.500MHz Stand #1 #2
4. 15 |2425.000MHz| Receive | Stand #2 #1
* Above all final readings were measured with Quasi-Peak detector.

AUDIX Technology Corporation Report No. EM-F10000214
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For Frequency above 1GHz:

The EUT select worst position “stand” and with following test modes was performed
during this section testing and all the test results are listed in section 3.6.2.

Mode| Chnnel Frequency | Test Mode |Position| Test Frequency Range
1. 1000-2680MHz*
2 2680-4000MHz
3 01 2404.000MHz| Transmit | Stand 4000-5500MHz*
4, 5500-7500MHz*
5. 7500-18000MHz
6 1000-2680MHz*
7 2680-4000MHz
8. 15 2425.000MHz| Transmit | Stand 4000-5500MHz*
9. 5500-7500MHz*

10. 7500-18000MHz
11. 1000-2680MHz*
12. 2680-4000MHz
13. 30 2447.500MHz| Transmit | Stand 4000-5500MHz*
14. 5500-7500MHz*
15. 7500-18000MHz
16. 1000-2680MHz
17. 15 2425.000MHz| Receive Stand 2680-5500MHz
18. 5500-18000MHz

Remark 1 : The emissions level were too low against the official limit and not report.
Remark 2 : ”*” means there is spurious emission falling the frequency band and be measures.

For Restricted Bands:

The EUT was tested in restricted bands and all the test results are listed in section
3.6.3. (The restricted bands defined in part 15.205(a))

Reference Test Data
Mode | Channel | Frequency Test Mode - -
Horizontal Vertical
) 01 2404.000MHz | Transmit #1, #4 #2, #3
2. 30 2447 500MHz | Transmit #5, #8 #6, #7

AUDIX Technology Corporation Report No. EM-F10000214



3.6.1. Frequency Range 30-1000MHz

AUDIX 2
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AUDEL TECHHOLOGY Corp. EMC Laboratory
Mao53-11, Tin-fa Teuty, Lin-kow Heiang, Taiped
County, Tamran ROUC, Fost Code 24443
Tel+856-2-26092133 Fax+856-2-26099303
Email:tteme@tteme. com tar

Data: 1 File: E'CAMA102110'TX2404EM {12}
Level (dBuvim}
80
FCC PART-15C
-4iB
-Il]—l F
" 4 5 (B 9
1 2
3 WMMMMM
0 30 224, 418, 612, 806, 1000
Frequency (MHz)
Site no. A/C Chamber Data no. 1
Di=. / Ant. 3m VBAGLlODGA/UHALES108A Ant. pol. HORIZONTAL
Limit FCC PART-13C
Env. / Ins. Ed444pa Z2+C S50% Engineer Jarwel Wang
EUT FH3a3-Z.43
Power Rating Do BY
Test Mode THZ404
Ant. Cable Emission
Freq. Factor Loss Reading Level Limits Margin Remark
(MHz) (dB/m) (dB) (dBuv) (dBpv/m) (dBpV/m) (dB)
1 222.060 21.%90 3.30 a.00 31,20 4. 00 14.80
z 325.850 15.15 4,20 11.80 31.15 45,00 14.85
3 aoB.zZ10 19.14 &a.80 4,19 a0.13 45,00 15.87
4 ae3.410 Z22.5% A.3Z2 a.03 34.86 4. 00 11.14
5 715.790  2Z.74 6.545 4.71 34.01 45,00 11.99
& 740.040 ZZ.38 6. 64 4,48 33.70 4¢.00 12.30
7 Te7.200 Z23.8a A.80 A.44 a7.10 45,00 8,320
a 793,380 23,938 .30 4.77 35,60 45,00 10.35
9 871.%60 £5.5% T.E20 2.83 35.55 4. 00 10.45
Bemarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
Z. The emizzion lewvels that are Z0dE helow the official

limit are not reported.
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@) AUDE TECHHOLOGY Corp. EMC Laboratory
A | l D I X Mo53-11, Tin-fuu Teut, Lin-kou Heiang, Taiped
County, Tamran ROUC, Fost Code 24443

Tel+856-2-26092133 Fax+856-2-26099303
Email:tteme@tteme. com tar

Data: 2 File: EXCIMT102110°TX2404EMI {12}
Level (dBuvin}
a0
FCC PART-15C
B
2 E
440 1 F] UE
— 3 N 7
030 224, 418. 612, 306, 1000
Frequency (MHz)
8ite no. A/C Chawmber Data no. : 2
Dis. / ant. 3m VBASLOGA/ UHALES108A Ant. pol. : VERTICAL
Limit FCC PART-15C
Env. / Ins. Edd48a Z2+C /50% Engineer : Jarwel Wang
EUT FHE33-2.43
FPower Rating D /v
Test Mode TEZ404
Ant., Cahle Emission
Freq Factor Loss FReading Level Limits Margin Remark
(MHz) (dE/m) (dE) [dBpv) (dEpV/m) (dEpV¥/m) (dE)
1 481.050 18.74 6.10 10.03 34.87 45.00 11.13
z a08.z10 19.14 6.80 1Z.a8 38.8Z2 45.00 7.38
3 534.400 19,57 7.00 5,22 31,79 45,00 14.21
4 63T7.22Z0  Z0.9Z 5. 20 B.46 35.57 44.00 10.43
5 663.410 22,52 6. 32 9.0% 37,592 45.00 g2.08
& g89.600 Z3.Z5 &. 50 3.51 33.2a 45,00 12.74
7 715.7%0 0 ZZ.74 5.55 Z.33 31.63 44.00 14.37

Bemarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
2. The emission levels that are 20dE below the official
limit are not reported.
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@ AUDE TECHHOLOGY Corp. EMC Laboratory
A | l D I X Mo53-11, Tin-fuu Teut, Lin-kou Heiang, Taiped
County, Tamran ROUC, Fost Code 24443

Tel+856-2-26092133 Fax+856-2-26099303
Email:tteme@tteme. com tar

Data: 2 ~ File: EXCIMA102110'TX2425.EMI {12}
20 Level (dBuvim}

FCC PART-15C
-BdB-

030 224, 418, 612, 806, 1000
Frequency (MHz)
gite no. : &S0 Chawber Data no. : 2
Dis. / &nt. : 3m VEAE106A/UHALE9108A Ant. pol. : HORIZONTAL
Limit : FCOC PART-15C
Env. / Ins. : E444ga Z2+C /50% Engineer : Jarwel Wang
EUT : FHE3Z-Z.43
Power Rating : DC &V
Test Mode : THZ4ES
Ant. Cakle Emission
Freq. Factor Loss Reading Level Limits Margin Remark

(MHz) (dB/m) (dB) (dBuv) (dBpv/m) (dBpV/m) (dB)

1 1s7.740 20,97 Z.70 4.16 Z7.84 43.50 15.66
z ZZZ.060 21.90 3.30 G.17 31.37 4¢.00 14.63
3 237.5850 24,44 3.30 Z.66 30.58 4,00 13.41
4 3Z5.850 15.15 4,20 11.77% 31.1%Z2 4¢.00 14.88
5 208,210 19.14 &.80 3.55 259.49 4¢5.00 16.51
= g37.220  Z0. 322 6. 20 4. 34 3Z.07 45.00 13.23
K 663.410 2ZZ.5Z2 .32 A.56 35.39 4¢.00 10.61
= 689,600 23,23 &.40 4.05 33.80 4,00 1z.z0
2 Te7.200 Z3.86 G.80 5.51 36.17 46.00 2.83
10 T93.3%0 23.93 .20 4.81 35.49 4¢.00 10.51

Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
2. The emission levels that are 20dE below the official
limit are not reported.
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@ AUDE TECHHOLOGY Corp. EMC Laboratory
A | l D I X Mo53-11, Tin-fuu Teut, Lin-kou Heiang, Taiped
County, Tamran ROUC, Fost Code 24443

Tel+856-2-26092133 Fax+856-2-26099303
Email:tteme@tteme. com tar

Data: 1 ~ File: EXCIMA102110'TX2425.EMI {12}
20 Level (dBuvim}

FCC PART-15C
-BdB-

40___J________J K] 7
! —VJ ] WM

030 224, 418, 612, 806, 1000
Frequency (MHz)

gite no. : &S0 Chawber Data no. 1
Dis. / &nt. : 3m VEAE106A/UHALE9108A Ant. pol. : VERTICAL
Limit : FCOC PART-15C
Env. / Ins. : E444ga Z2+C /50% Engineer : Jarwel Wang
EUT : FHE3Z-Z.43
Power Rating : DC &V
Test Mode : THZ4ES

Ant. Cakle Emission

Freq. Factor Loss Reading Level Limits Margin Remark

(MHz) (dB/m) (dB) (dBuv) (dBpv/m) (dBpV/m) (dB)

1 3gs.%00 17.47 4.80 4.18 Ze.45 4¢.00 15.55
z 431.050 18.74 &.10 9.73 34.57 4¢.00 11.43
3 a0e.z10 19.14 5.80 13.13 35.07 4,00 6. 93
4 584.840 Z0.97 .40 4,42 31.79 4¢.00 14.Z21
5 £11.030 21.41 &.30 4.4%2 3zZ.13 4¢5.00 13.87
= g37.220  Z0. 322 6. 20 B.483 33.5%9 45.00 10.41
K 663.410 2ZZ.5Z2 .32 945 38.29 4¢.00 T7.71
= 689,600 23,23 &.40 3.77 33.52 4,00 1Z.48
2 T15.7%0 ZE.74 6,33 3.25 33.25 46.00 12.75

Bemarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
Z. The emission levels that are Z0dE helow the official
limit are not reported.
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AUDEL TECHHOLOGY Corp. EMC Laboratory
Mo53-11, Tin-fa Teuty, Lin-kow Heiang, Taiped
County, Tamran ROUC, Fost Code 24443
Tel+856-2-26092133 Fax+856-2-26099303
Email:tteme@tteme. com tar

Data: 1

File: ECIM1102 110 TX2447.5.EMI (12}

Level (dBuvim}
a0

FCC PART-15C
-bdB-

b

30

gite no.
Dis. / &nt.
Limit
Enwv. / Ins.
EUT

FPower Rating

Test Mode

224,

2/ Chamber
Jm
FZ2Z PART-15C

Ed444pa ZZ+C /50%

FH3EZ-2.43

DZ av
TXZ447 .5
Ant. Cahle

Factor Loss

(dE/m) (dE)

=0, 87 Z.70
zZ1.91 3.20
15.15 4,20
z0. 8z &.20
zZz.52 5,32
Z3.86 &.80
z23.598 5. 30
z5.52 T.20

418.
Frequency (MHz)

Reading
(dBuV)

VBAGLOGA/ UHALEP2108A

612, 1206, 1000
Data no. 1
Ant. pol. HORIZONTAL
Engineer Jarwel Wang

Emission
Level Limits Margin Remark
(dEpV/m) (dEpV/m) (dE)
28.73 43,30 14.77
30.70 45.00 15.30
3Z2.16 45.00 13.84
31.53 45.00 14.47
35.09 45.00 10.91
36.30 45.00 9.70
35.%0 45.00 10.10
34.64 45.00 11.36

RPemarks=s: 1.

Emission Level= Antenna Factor + Cakle Loss +

Reading.

Z. The emission lewvels that are Z0dB helow the official
limit are not reported.
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AUDE TECHHOLOGY Corp. EMC Laboratory
Mo53-11, Tin-fuu Teut, Lin-kou Heiang, Taiped
County, Tamran ROUC, Fost Code 24443
Tel+886-2-20092133 Fax+356-2-26099303

Email:tteme@tteme. com tar

Data: 2

File: E'CIM1102 110 TX2447.5.EMI (12}

Level (dBuvim}
a0

FCC PART-15C

B

1 HWW

030 224, 418, 612, 806, 1000
Frequency (MHz)
gite no. /0 Chamber Data no. : 2
Dis. / ant. 3m VBASLlOGA/UHALES108A Ant. pol. VERTICAL
Limit FZC PART-15C
Env. / Ins. Ed444pa Z2+C S50% Engineer Jarwel Wang
EUT FHE33-Z.43
Power Rating D AV
Test Mode TXZ447.5
Ant. Cakle Emission
Freq Factor Loss Reading Level Limits Margin Remark
(MHz) (dB/m) (dB) (dBuv) (dBpv/m) (dBpV/m) (dB)
1 222.060 21.%90 3.30 447 29.67 4. 00 16.33
z 431.050 18.74 a.10 Q.97 34.81 45,00 11.19
3 aoB.zZ10 19.14 a.80 12,34 38.88 45,00 7.1%
4 534.400 2 19.57 7.0 5.51 3z.08 4. 00 13. 92
5 a37.2E0 20, 9E 6.20 2.16 35.E7 45,00 10.73
& g63.410 ZZ.52 5.32 2.71 38.54 4¢.00 7.44
7 AE9.600 Z23.25 A.50 4. a7 34 .42 45,00 11.58
a 715.780  2Z2.74 G.504 3.4k 3z.82 45,00 13.18

Pemarks: 1.

Emission Lewvel= Antenna Factor + Cable Loss + Reading.

Z. The emission levels that are Z0dE helow the official
limit are not reported.
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AUDE TECHHOLOGY Corp. EMC Laboratory
Mo53-11, Tin-fuu Teut, Lin-kou Heiang, Taiped
County, Tamran ROUC, Fost Code 24443
Tel+886-2-20092133 Fax+356-2-26099303
Email:tteme@tteme. com tar

Data: 2

File: E'C1M1102110°RX2425.EMI (8}

Level (dBuvim}
a0

40—|—‘

FCC PART-15C
-BdB-

50 7 53

030 224, 418, 612, 806, 1000
Frequency (MHz)
gite no. /0 Chamber Data no. Z
Dis. / ant. 3m VEAE106A/UHALE9108A Ant. pol. HORIZONTAL
Limit FZC PART-15C
Env. / Ins. Ed444pa Z2+C S50% Engineer Jarwel Wang
EUT FHE33-Z.43
Power Rating D AV
Test Mode REZ425
Ant. Cakle Emission
Freq Factor Loss Reading Level Limits Margin Remark
(MHz) (dB/m) (dB) (dBuv) (dBpv/m) (dBpV/m) (dB)
1 217.210 £21.%90 3,20 7.9 3z2.89 4. 00 13.11
z 294,810 Z26.43 3.95 1.11 31.53 45,00 14.47
3 431.030 18.74 a.10 4,34 29,18 45,00 1l6.82
4 ae3.410 Z22.5% A.3Z2 .91 32,74 4. 00 13.86
5 740.040 Z2Z.38 6. 64 S.64 34 .66 45,00 11.34
& T87.200 Z3.8Bé &.80 4, 42 35.28 4¢.00 0.7z
7 T93.3°%0 £3.98 A. 20 3,17 34.05 45,00 11.95
a QzZ2.400 Z24.5% 7,40 3.17 35.08 45,00 10,91

Pemarks: 1.

Emission Level= Antenna Factor + Cakle Loss +

Reading.

Z. The emission levels that are Z0dE helow the official
limit are not reported.

AUDIX Tec
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@ AUDE TECHHOLOGY Corp. EMC Laboratory
A | l D I X Mo53-11, Tin-fuu Teut, Lin-kou Heiang, Taiped
County, Tamran ROUC, Fost Code 24443

Tel+856-2-26092133 Fax+856-2-26099303
Email:tteme@tteme. com tar

Data: 1 ~ File: EXCIM1102110'RX2425.EMI (&)
20 Level (dBuvim}

FCC PART-15C
-BdB-

40f :
) 2 3u M

0 30 224, 418, 612, 806, 1000
Frequency (MHz)
gite no. : &S0 Chawber Data no. 1
Dis. / &nt. : 3m VEAE106A/UHALE9108A Ant. pol. : VERTICAL
Limit : FCOC PART-15C
Env. / Ins. : E444ga Z2+C /50% Engineer : Jarwel Wang
EUT : FHE3Z-Z.43
Power Rating : DC &V
Test Mode : REEZ4ES
Ant. Cakle Emission
Freq. Factor Loss Reading Level Limits Margin Remark

(MHz) (dB/m) (dB) (dBuv) (dBpv/m) (dBpV/m) (dB)

1 ZZ3.030 21.54 3.30 1.61 Ze.85 4¢.00 15.15
z 403.450 17.54 4,530 5.52 Z7.96 4¢.00 13.04
3 435.830 17.73 3.30 3.83 29.08 4,00 1.5z
4 421.050 18.74 f.10 14.43 39,27 4¢.00 .73
5 208,210 19.14 .80 11.31 37,25 4¢5.00 2.75
= 234.400 19,57 7.0 5.13 31.70 45.00 14.30
K 584.840 20,97 .40 4.31 31.68 4¢.00 14.3%Z2
= 637.220 20,592 &5.20 4.10 31.z21 4,00 14.79
2 ge3.410 ZEZ.52 6,32 4.88 33.71 46.00 12.29

Bemarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
Z. The emission levels that are Z0dE helow the official
limit are not reported.
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3.6.2. Above 1GHz Frequency Range Measurement Results

Date of Test : Mar. 08, 2011 Temperature : 22°C
EUT : Radio Control Humidity : 50%
Test Mode : Transmitting Mode, Frequency: 2404MHz, Position: Stand
Emission Antenna  Cable Meter Emission Limits Margin
Frequency Factor Loss Reading Level
Horizontal Horizontal
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m)  (dBuV/m) (dB)
22492, 320 E7.76 .17 18.81 SE.34 T4, 00 21.08
2330.560 28,03 6.26 20,54 55,23 74,00 18.77
2aR0.760  Z8.45 .38  13.40 48,43 T4, 00 £2a.47
4g305.500 32,92 2.14 10,78 S5Z2.84 74,00 21.16
TZ08.000  35.80  11.Z2E 13,13 60,15 74,00 13.85

Remarks: 1. Emission level=Antenna Factor + Cable Loss + Reading.
2. The emission levels that are 20dB below the official limit are not reported.
3. All final readings of measurement were with Peak values.

Emission Frequency Peak Value  PDCF  Average Value Limit Margin
Horizontal
(MHz) (dB/m) (dB) (dBuV/m) (dBuVv/m) (dB)

2249.920 52.94 -30.35 22.59 54.00 31.41
2330.560 55.23 -30.35 24.88 54.00 29.12
2565.760 48.43 -30.35 18.08 54.00 35.92
4805.500 52.84 -30.35 22.49 54.00 31.51
7208.000 60.15 -30.35 29.80 54.00 24.20

Remarks: 1. PDCF=20log(dwell time/100ms)=20log(3.038ms/100ms)=-30.35
2. Average value=Peak value+PDCF
3. All final readings of measurement were with Average values.

AUDIX Technology Corporation Report No. EM-F10000214
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Date of Test : Mar. 08, 2011 Temperature : 22°C
EUT : Radio Control Humidity : 50%
Test Mode : Transmitting Mode, Frequency: 2404MHz, Position: Stand
Emission Antenna  Cable Meter Emission Limits Margin
Frequency Factor Loss Reading Level
Vertical Vertical
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m)  (dBuV/m) (dB)
23320.560 ZE8.03 6E.26 16.5Z a20.81 74,00 23.19
4805.500 32.92 9.14 13.820 55.86 74.00 15.14
TZz08.000  3A5.80 0 11.EZ 14,19 63,21 74,00 10,73

Remarks: 1. Emission level=Antenna Factor + Cable Loss + Reading.
2. The emission levels that are 20dB below the official limit are not reported.
3. All final readings of measurement were with Peak values.

Emission Frequency Peak Value ~ PDCF  Average Value Limit Margin
Vertical
(MHz) (dB/m) (dB) (dBuV/m)  (dBpV/m) (dB)
2330.560 50.81 -30.35 20.46 54.00 33.54
4805.500 55.86 -30.35 25.51 54.00 28.49
7208.000 63.21 -30.35 32.86 54.00 21.14

Remarks: 1. PDCF=20log(dwell time/100ms)=20log(3.038ms/100ms)=-30.35

2. Average value=Peak value+PDCF
3. All final readings of measurement were with Average values.
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Date of Test : Mar. 08, 2011 Temperature : 22°C
EUT : Radio Control Humidity : 50%
Test Mode : Transmitting Mode, Frequency: 2425MHz, Position: Stand
Emission Antenna  Cable Meter Emission Limits Margin
Frequency Factor Loss Reading Level
Horizontal Horizontal
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m)  (dBuV/m) (dB)
2308.7E0 z8.01 £.23 1g.23 51.18 74,00 2Z .82
2355.760 Z8.06 £.252 EO0.06 a4.,413 74,00 12,59
2372.560 Z8.08 6.31  17.40 21,739 74,00 2Z.21
2532.160 28.33 £.52 19.5%3 54.43 74.00 19.57
2543320 28,375 £.54 18.°%8 a3, 521 74,00 20.0%9
484,000 2 ZE2.9%9 2.15 10.53%2 S52.74 74.00 Z21.2%
7274.000 35.96 11.32 13.59 60.87 74.00 13.13

Remarks: 1. Emission level=Antenna Factor + Cable Loss + Reading.
2. The emission levels that are 20dB below the official limit are not reported.
3. All final readings of measurement were with Peak values.

Emission Frequency Peak Value  PDCF  Average Value Limit Margin
Horizontal
(MHz) (dB/m) (dB) (dBuV/m) (dBuVv/m) (dB)
2308.720 51.18 -30.35 20.83 54.00 33.17
2355.760 54.41 -30.35 24.06 54.00 29.94
2372.560 51.79 -30.35 21.44 54.00 32.56
2532.160 54.43 -30.35 24.08 54.00 29.92
2543.920 53.91 -30.35 23.56 54.00 30.44
4846.000 52.74 -30.35 22.39 54.00 31.61
7274.000 60.87 -30.35 30.52 54.00 23.48

Remarks: 1. PDCF=20log(dwell time/100ms)=20log(3.038ms/100ms)=-30.35
2. Average value=Peak value+PDCF
3. All final readings of measurement were with Average values.
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Date of Test : Mar. 08, 2011 Temperature : 22°C
EUT : Radio Control Humidity : 50%
Test Mode : Transmitting Mode, Frequency: 2425MHz, Position: Stand
Emission Antenna  Cable Meter Emission Limits Margin
Frequency Factor Loss Reading Level
Vertical Vertical
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m)  (dBuV/m) (dB)
350,720 z8.04 £.259 16,34 a0, 67 74,00 23.33
2355.120 z8.0% £.30 1lg.45 a0, 823 74,00 23.17
£540.560 8,39 £.53 11.62 4,504 74,00 27.46
434%.000 32.99 2.15 12.92 55.07 74.00 15.93

T274.000  35.%6 11,32 15,33 62, 6l 74,00 11.3%9

Remarks: 1. Emission level=Antenna Factor + Cable Loss + Reading.
2. The emission levels that are 20dB below the official limit are not reported.
3. All final readings of measurement were with Peak values.

Emission Frequency Peak Value  PDCF  Average Value Limit Margin
Vertical
(MHz) (dB/m) (dB) (dBuV/m)  (dBpV/m) (dB)
2350.720 50.67 -30.35 20.32 54.00 33.68
2359.120 50.83 -30.35 20.48 54.00 33.52
2540.560 46.54 -30.35 16.19 54.00 37.81
4846.000 55.07 -30.35 24.72 54.00 29.28
7274.000 62.61 -30.35 32.26 54.00 21.74

Remarks: 1. PDCF=20log(dwell time/100ms)=20log(3.038ms/100ms)=-30.35
2. Average value=Peak value+PDCF
3. All final readings of measurement were with Average values.
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Date of Test : Mar. 08, 2011 Temperature : 22°C
EUT : Radio Control Humidity : 50%
Test Mode : Transmitting Mode, Frequency: 2447.5MHz, Position: Stand
Emission Antenna  Cable Meter Emission Limits Margin
Frequency Factor Loss Reading Level
Horizontal Horizontal
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m)  (dBuV/m) (dB)
2221.%E0 27,859 6.2 1s.78 al.00 74,00 Z23.00
2338.%:a0  Z8.04 £.28  15.47 49,893 74,00 24.01
2527 .10 =28.33 £.50 Zz.Z4 a7, 08 74,00 16,54
2552 .30 £8.32°%9 6.56 19.3% 54,27 74,00 13.73
4391.000 33.09 9.1 11.38 53.64 74.00 20.36

7338.000 36,13 11.44 14,273 6l.86 74,00 1z.14

Remarks: 1. Emission level=Antenna Factor + Cable Loss + Reading.
2. The emission levels that are 20dB below the official limit are not reported.
3. All final readings of measurement were with Peak values.

Emission Frequency Peak Value  PDCF  Average Value Limit Margin
Horizontal
(MHz) (dB/m) (dB) (dBuVv/m) (dBuV/m) (dB)
2291.920 51.00 -30.35 20.65 54.00 33.35
2338.960 49.99 -30.35 19.64 54.00 34.36
2527.120 57.06 -30.35 26.71 54.00 27.29
2552.320 54.27 -30.35 23.92 54.00 30.08
4891.000 53.61 -30.35 23.29 54.00 30.71
7338.000 61.86 -30.35 3151 54.00 22.49

Remarks: 1. PDCF=20log(dwell time/100ms)=20log(3.038ms/100ms)=-30.35
2. Average value=Peak value+PDCF
3. All final readings of measurement were with Average values.
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Date of Test : Mar. 08, 2011 Temperature : 22°C
EUT : Radio Control Humidity : 50%
Test Mode : Transmitting Mode, Frequency: 2447.5MHz, Position: Stand
Emission Antenna  Cable Meter Emission Limits Margin
Frequency Factor Loss Reading Level
Vertical Vertical
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m)  (dBuV/m) (dB)
2350.720 28.04 £.29 12.85 47.18 74.00 26.82
2367.520 ZB.06 6.31  13.1%Z% 47,450 74,00 26,50
2535.520 Z28.33 .53 14.30 43,15 74,00 24,84
2548, 30 28,375 .54 11.77 46,71 74,00 27,259
4591.000 33.0%2 9.16 11.03 53.29 74.00 20.71
7338.000 36.13 11.44 11.98 59.53 74.00 14.47

Remarks: 1. Emission level=Antenna Factor + Cable Loss + Reading.
2. The emission levels that are 20dB below the official limit are not reported.
3. All final readings of measurement were with Peak values.

Emission Frequency Peak Value  PDCF  Average Value Limit Margin
Vertical
(MHz) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
2350.720 47.18 -30.35 16.83 54.00 37.17
2367.520 47.50 -30.35 17.15 54.00 36.85
2535.520 49.16 -30.35 18.81 54.00 35.19
2548.960 46.71 -30.35 16.36 54.00 37.64
4891.000 53.29 -30.35 22.94 54.00 31.06
7338.000 59.53 -30.35 29.18 54.00 24.82

Remarks: 1. PDCF=20log(dwell time/100ms)=20log(3.038ms/100ms)=-30.35
2. Average value=Peak value+PDCF
3. All final readings of measurement were with Average values.
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3.6.3. Restricted Bands Measurement Results

Date of Test : Mar. 08, 2011 Temperature : 22°C
EUT : Radio Control Humidity : 50%
Test Mode : Transmit, Channel: 01, Frequency: 2404.000MHz
Emission Antenna  Cable Meter Emission Limits Margin
Frequency Factor Loss Reading Level
Horizontal  Horizontal
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m)  (dBuV/m) (dB)
Peak*  2389.640 28.10 6.37 37.70 72.17 74.00 1.83

Remark : 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading.
2. Low frequency section (spurious in the restricted band
2310-2390MHz).
3. “*’ The field strength of emission appearing within Part 15.205(a)
shall not exceed the limits shown in section 15.209.

Emission Frequency Peak Value PDCF  Average Value Limit Margin
Horizontal
(MHz) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
Average* 2389.640 72.14 -30.35 41.79 54.00 12.21

Remarks: 1. PDCF=20log(dwell time/100ms)=20log(3.038ms/100ms)=-30.35
2. Average value=Peak value+PDCF
3. Low frequency section (spurious in the restricted band 2310-2390MHz).
4. **’ The field strength of emission appearing within Part 15.205(a) shall not
exceed the limits shown in section 15.209.

o AUDIX TECHNOLOGY Cazp. EMC Laberatosy
,4 U D IX No.55-11, Tin-f Tsun, Lin-kow Hsiang, Taipel
Conniy, TawenROC.  Fost Code 24443

Tel+386-2.26002133 Fax-+326-2-26000303
Emailtteme@iteme.com.tw

Data: 3 File: EX:C1M1102110'%ut of hand.EMI (4)
15 Level {(dBuVin}

“MWWMWWWWWWWW

2310 2332, 2354, 2376, 2398, 2420
Frequency {MHz}

Site no. i A/C Chamber Dats no. : 3

Dis. / Ant. : 3m  3115(3775) Ant. pol. : HORIZONTAL
Limit : FCOC PART-15C (1G-FR)
Env. / Ins. : E4446A 22+C /50% Engineer : Jarwei Wang
EUT : FHE33-Z.4%
Power Rating : DC 6V
Test Mode : TX2404
Ant. Cable Emission
Freg. Factor Loss Reading Level Limits Margin Remark
(MHz) (dB/m) (dB) (dBpV) (dBpv/m) (dBp¥im) (dB)
1 2383.640 29.10 6.3% 37.70 7Z.14 74.00 1.86 Pesk
Z 2390.080 29.10 6.3% 35.14 £9.58 74.00 4.42 Peak

3 2403.720 z8.11 6.36 TV.239 111.76 74.00 -37.76 Peak

or + Cable Loss + Reading.
re 20dB below the official
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Date of Test : Mar. 08, 2011 Temperature : 22°C
EUT : Radio Control Humidity : 50%
Test Mode : Transmit, Channel: 01, Frequency: 2404.000MHz
Emission Antenna  Cable Meter Emission Limits Margin
Frequency Factor Loss Reading Level
Vertical Vertical
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m)  (dBuV/m) (dB)
Peak*  2389.420 28.10 6.34 34.27 68.71 74.00 5.29

Remark : 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading.
2. Low frequency section (spurious in the restricted band
2310-2390MHz).
3. “*’ The field strength of emission appearing within Part 15.205(a)
shall not exceed the limits shown in section 15.209.

Emission Frequency Peak Value PDCF  Average Value Limit Margin
Vertical
(MHz) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
Average* 2389.420 68.71 -30.35 38.36 54.00 15.64

Remarks: 1. PDCF=20log(dwell time/100ms)=20log(3.038ms/100ms)=-30.35
2. Average value=Peak value+PDCF
3. Low frequency section (spurious in the restricted band 2310-2390MHz).
4. **’ The field strength of emission appearing within Part 15.205(a) shall not
exceed the limits shown in section 15.209.

® AUDIX TECHNOLOGY Corp. EMC Laboratory
A U D IX o 5311, Tin-fu Tsun, Lin-kou Hsiang, Taipei
County, Tewan ROC.  Post Code:24443

Tel+826-2-26092133 Fax-+826-2-26009303
Email tteme@tteme com tw

File: EXC1M1102110'0ut of band EMI {4}

Data: 4
Level (dBuvim)
115 3

rr.q}lr\gw 16.PK)
{0

Z0 2332, 2354, 2376. 2308, 2420
Frequency (MHz)
gite no. 1 A/ Chamber Data no. @ 4
Dis. / Amt. @ 3m 3115(3775) Ant. pol. : VERTICAL
Timit : FOC PART-15C (1G-EK)
Env. / Ins. : E4446A 22*C /50% Engineer : Jarwei Wang
EUT : FHE33-Z.4G
Power Rating : DC 6V
Test Mode : TXZ404
Ant. Cahle Emission
Freq. Factor Loss Reading  Level Limits Margin Remark
(MHz} (dE/m) (dB) (dBpv) (dBpV/m) (dEp¥/m) (dE)
1 2389.420 28.10  6.34 34.27 68.71 74.00 5.29 Peak
2 2390.080 28.10  6.34 31.81 66.25 74.00 7.75 Peak
3 2403.940 28.11  6.36 74.18  108.65 74.00 -34.65 FPeak

Remarks: 1. Emiss
Z. The =
limit ars not reported.

actor + Cable Loss + Reading.
re Z0dB below the official
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Date of Test : Mar. 08, 2011 Temperature : 22°C
EUT : Radio Control Humidity : 50%
Test Mode : Transmit, Channel: 30, Frequency: 2447.500MHz
Emission Antenna  Cable Meter Emission Limits Margin
Frequency Factor Loss Reading Level
Horizontal Horizontal
(MHz) (dB/m) (dB) (@BpVv)  (dBuV/m)  (dBpV/m) (dB)
Peak*  2483.560 28.18 6.45 29.64 64.27 74.00 9.73

Remark : 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading.
2. Low frequency section (spurious in the restricted band
2483.5-2500MHz).
3. “*” The field strength of emission appearing within Part 15.205(a)
shall not exceed the limits shown in section 15.209.

Emission Frequency Peak Value PDCF  Average Value Limit Margin
Horizontal
(MHz) @dB/m)  (dB) (dBuVv/m) (dBuv/m)  (dB)
Average* 2483.560 64.27 -30.35 33.92 54.00 20.08

Remarks: 1. PDCF=20log(dwell time/100ms)=20log(3.038ms/100ms)=-30.35
2. Average value=Peak value+PDCF
3. Low frequency section (spurious in the restricted band 2483.5-2500MHz).
4. **’ The field strength of emission appearing within Part 15.205(a) shall not
exceed the limits shown in section 15.2009.

o AUDIE TECHNOLOGY Corp. EMC Laboratory
A U D IX Wo.33-11, Tin-fi Tsun, Lin-kou Hsiang, Tsipei
County, TaiwanROC. Post Code 24443

Tel+236-2-26092133 Fax+886-3-26099303
Email:tteme@iteme com.tw

Data: 2
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File: EXC1M1102110%ut of band.EMI (4}

FCC PART-15C {1G-PK}
-8B

2110 2458, 2476, 2194, 2512. 2530
Frequency (MHz)
gite na. 1 A/C Chamber Data no. : Z
Dis. / Ant. @ 3w 3115(3775) Ant. pol. : HORIZONTAL
Limit : FCC PART-15C (1G-PK)
Env. / Ins. : E4446a 22*C /50% Engineer : Jarwei Wang
EUT : FHESI-Z.4G
Fower Rating : DC 6V
Test Maode 1 TXZ447.5
Ant. Cahle Emission
Freq. Factor Loess Reading  Level Limits Margin Remark
(MHz) (dB/m) (dBE) (dBpV) (dBpW/m) (dBp¥/m) (dB)
1 2447.110 28.15 A.41 75.04 109. 462 74.00 -35.62 Peak
2 24B83.560 Z8.18 h.45  Z9.64 64,27 74.00 3.73 Peak

3  24B3.650 Z8.18 h.45 29,42 64.05 74.00 3.95 Peak

Remarks: 1. Emission Level= Antenna Factor + Cahle Loss + Reading.
Z. The emission levels that are 20dE below the official
limit ars not reported.
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Date of Test : Mar. 08, 2011 Temperature : 22°C
EUT : Radio Control Humidity : 50%
Test Mode : Transmit, Channel: 30, Frequency: 2447.500MHz
Emission Antenna  Cable Meter Emission Limits Margin
Frequency Factor Loss Reading Level
Vertical Vertical
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m)  (dBuV/m) (dB)
Peak*  2486.710 28.18 6.45 22.41 57.04 74.00 16.96

Remark : 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading.
2. Low frequency section (spurious in the restricted band
2483.5-2500MHz).
3. “*’ The field strength of emission appearing within Part 15.205(a)
shall not exceed the limits shown in section 15.209.

Emission Frequency Peak Value PDCF  Average Value Limit Margin
Vertical
(MHz) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
Average* 2486.710 57.05 -30.35 26.70 54.00 27.30

Remarks: 1. PDCF=20log(dwell time/100ms)=20log(3.038ms/100ms)=-30.35
2. Average value=Peak value-PDCF
3. Low frequency section (spurious in the restricted band 2483.5-2500MHz).
4. **’ The field strength of emission appearing within Part 15.205(a) shall not
exceed the limits shown in section 15.209.

(o] AUDIE TECHNOLOGY Corp. EMC Laboratory
A U D IX No.53-11, Tin-f Tsun, Lin-kow Hsiang, Taipei
County, Taiwan ROC, Post Code 24443
Tel+886-2-36002133  Fax-+826-2-26000303
Email com by
Data: 1 File: EXC IM1102110'0ut of band EMI (4)
Level (dBuVin}
115
1
FCC PART-15C (1G-PK)
Mr i T -6iB
7
58 2.3
0 2440 2458, 2476. 2494, 2512, 2530

Frequency (MHz)
#ite no. i A/C Chamber Data no. HE N

Dis. / Ant. : 3m  3115(3775) Ant. pol. : VERTICAL
Limit : FCC PART-15C (1G-PE)
Env. / Ins. : B4446h Z0*C/40% Engineer : Jarwel
EUT : Parani-ESD1000
Power Rating : DC 5V
Test Mode 1 TEZ40Z (GFSR)
Ant. Cable Emission
Freg. Factor Loss Reading  TLevel Limits Margin Remark
(MHz ) (dB/m) (dB)  (dBpv) (dBpV/m)  (dBpVim) (dB)
1 2447.380 28.15 a.41 70.74 105.30 74.00 =-31.30 Peak
Z 24B3.560 28.18 6.45 Z20.42 55.058 74.00 18.95 Peak
3 Z4BA.710 Z8.18 6.45 ZZ.41 57.05 74.00 16.95 Peak

Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
2. The emission levels that are 20dB below the official
limit are not reported.

AUDIX Technology Corporation Report No. EM-F10000214



FCC ID. AZPFHSS3-24G Page 31 of 60

4. 20dB BANDWIDTH MEASUREMENT

4.1. Test Equipment
The following test equipment was used during the 20dB bandwidth measurement:
Item Type Manufacturer | Model No. Serial No. Last Cal. Next Cal.
1. [Spectrum Analyzer Agilent E4446A | US44300366 |Aug. 04, 10’|Aug. 03, 117

4.2.

4.3.

4.4,

4.5.

Block Diagram of Test Setup

RADIO CONTROL (EUT)

SPECTRUM ANALYZER

Specification Limits (815.247(a)(1))

Alternatively, frequency hopping systems operating in the 2400-2483.5MHz band
may have hopping channel carrier frequencies that are separated by 25kHz or
two-thirds of the 20dB bandwidth of the hopping channel, whichever is greater.

Operating Condition of EUT

4.4.1. Set up the EUT and simulator as shown on 4.2,
4.4.2. To turn on the power of all equipment.
4.4.3. EUT (Radio Control) was on transmitting frequency function during the testing.

Test Procedure (DA 00-705)

The transmitter output was connected to the spectrum analyzer. The bandwidth of
the fundamental frequency was measure by spectrum analyzer with 3kHz RBW and
3kHz VBW. The 20dB bandwidth is defined as the total spectrum the power of
which is higher than peak power minus 20dB.

RBW=1% of the 20dB bandwidth

VBW=RBW
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4.6. Test Results
PASSED. All the test results are attached in next pages.

Test Date : Feb. 17,2011 Temperature :24°C ~ Humidity : 54%

No.| Channel | Test Frequency | 20dB Bandwidth (20dB Bilr?: dwidth)
1. 01 2404.000MHz 280kHz 186.67kHz
2. 15 2425.000MHz 285kHz 190.00kHz
3. 30 2447.500MHz 285kHz 190.00kHz

The maximum two-thirds of the 20dB bandwidth shall be at maximum 190.00kHz.

4.6.1. Channel 01, Frequency: 2404.000MHz
Feb 17, 2811

Ref 26 dBm Atten 38 dB 1.18 dB
Peak

Log

18

dB/

Dffst

1

dB 1R %
DI P
-11.2

dBm

LaAy

Ml S2
33 FC
AR
£0f
56k
Swp

Center 2,404 606 GHz Span 3 MHz
#Res BH 3 kHz #/BH 3 kHz Sweep 481.9 ms (6BL pts)
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4.6.2. Channel 15, Frequency: 2425.000MHz
48 Feb 17, 2011

a Mkrl 285 kHz

Ref 28 dBm Atten 38 dB -1.82 B
Peak

-
-

Center 2.425 BAE GHz Span 3 MHz
#Res BH 3 kHz #\BH 3 kHz Sweep 481.9 ms (GBL pts)

4.6.3. Channel 30, Frequency: 2447.500MHz
# Agilent 16:13:54 Feb 17, 2011

a Mkrl 285 kHz

Ref 28 dBm Atten 36 dE -0.81 4B
Peak

§3 FClgured ™ R [T
AA

£01

50k

Swp

Center 2.447 588 GHz Span 3 MHz

#Res BH 3 kHz #BH 3 kHz Sweep 4819 ms (6BL pts)
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5. CARRIER FREQUENCY SEPARATION MEASUREMENT

5.1.

Test Equipment

The following test equipment was used during the carrier frequency separation
measurement:

Item

Type Manufacturer | Model No. |  Serial No. Last Cal. | Next Cal.

Spectrum Analyzer Agilent E4446A | US44300366 |Aug. 04, 10°|Aug. 03, 11°

5.2.

5.3.

5.4.

5.5.

5.6.

Block Diagram of Test Setup

The same as section.4.2.

Specification Limits (815.247(a)(1))

Alternatively, frequency hopping systems operating in the 2400-2483.5MHz band may
have hopping channel carrier frequencies that are separated by 25kHz or two-thirds of
the 20dB bandwidth of the hopping channel, whichever is greater.

Operating Condition of EUT
Same as carrier frequency separation measurement which was listed in section 4.4.

Test Procedure (DA 00-705)

The transmitter output was connected to the spectrum analyzer. The channel
separation was measure by spectrum analyzer with 39kHz RBW and 39kHz VBW.
The video bandwidth not to be smaller than resolution bandwidth, the peak was mark
on adjacent bandwidth, the between of peak is carrier frequency separation.
RBW=1% Span

VBW=RBW

Test Results
PASSED. All the test results are attached in next pages.

Test Date : Feb. 17,2011 Temperature :24°C ~ Humidity : 54%

The minimum adjacent channel carrier frequency separation: 1.500MHz -

[Above values have met the requirement as specified in section 4.3: frequency
hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth
of the hopping channel, whichever is greater.]
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5.6.1. Channel 01, Test Frequency: 2404.000MHz
8 Feh 17, 2011

a Mkrl 1.58@ MHz
Ref 20 dBm Atten 38 dB 9.45 dB

Egak fR f“’ ﬁn
e )1\ /
i SN TN
mlF L TIN A e

rll‘rﬂ m
LafA anhnmﬂﬁh.n’\w\wﬂl‘n"\[
JVV'WL W BN

M1 &2
53 FC
AR
£t
58k
Swp

Center 2.404 BAE GHz Span 4 MHz
#Res B 39 kHz #\BH 39 kHz Sweep 3.2 ms (BB pts)

5.6.2. Channel 15, Test Frequency: 2425.000MHz

a Mkrl 1.56@ MHz

Ref 28 dBm Atten 36 dE .89 dB
Peak o

Lag [t e, Il

16

Y n |

Offst E\ d
RN AR RN
LA TV P L AL TP G

LaPy

Ml S2
33 FC
AA
£
50k
Swp

Center 2.425 BB6 GHz Span 4 MHz
#Res BH 39 kHz #WEBH 39 kHz Sweep 3.2 ms (6B1 pts)
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a Mkrl 1.509 MHz
Ret 28 dEm Atten 30 dB -0.18 dB

Feak

L T Y L LAY TP

o AR WY

LaPy

Ml S2
53 FC
AA
£0f
50k
Swp

Center 2.425 BB6 GHz Span 4 MHz
#Res BH 39 kHz #WEBH 39 kHz Sweep 3.2 ms (6B1 pts)

5.6.3. Channel 30, Test Frequency: 2447.500MHz

a Mkrl 1.509 MHz
Ret 28 dEm Atten 38 dB -0.89 dB

Peal
Log i

1@ X

A

s \ JERY
W “‘m Mo W Lmunh n

LaPy A0,

SR
ML S2 wm

33 FC

£0f
56k
Swp

Center 2,447 506 GHz Span 4 MHz
#Res BH 39 kHz #/BH 39 kHz Sweep 3.2 ms (GA1 pts)
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6. TIME OF OCCUPANCY MEASUREMENT

6.1. Test EQuipment
The following test equipment was used during the time of occupancy measurement:
Item Type Manufacturer | Model No. Serial No. Last Cal. Next Cal.
1. [Spectrum Analyzer Agilent E4446A | US44300366 |Aug. 04, 10’|Aug. 03, 117
6.2. Block Diagram of Test Setup
The same as section.4.2.
6.3. Specification Limits (815.247(a)(1)(iii))
Frequency hopping systems in the 2400-2483.5MHz shall use at least 15
non-overlapping channels. The average time of occupancy on any channel shall not be
greater than 0.4 seconds within a period of 0.4 seconds multiplied by number of
hopping channels employed.
6.4. Operating Condition of EUT
Same as carrier frequency separation measurement which was listed in section 4.4.
6.5. Test Procedure (DA 00-705)
The transmitter output was connected to the spectrum analyzer. The bandwidth of
the fundamental frequency was measure by spectrum analyzer with LIMHz RBW and
1MHz VBW. VBW>RBW ; Span=zero span.
Centered on a hopping channel sweep=as necessary to capture the entire dwell time
per hopping channel ; Detector function=peak ; Trace=Max hold
6.6. Test Results

PASSED. All the test results are attached in next pages.

Test Date : Feb. 17,2011 Temperature :24°C  Humidity : 54%

Duty cycle: 30 channels*0.4 seconds = 12 seconds

Test Frequency: 2404.000MHz

For per second of 5 channels appearance, the longest time of occupancy for each of 12
seconds is:

5 channels*12 seconds* 3.038ms = 182.28ms (<400ms)
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6.6.1. Channel 01, Test Frequency: 2404.000MHz
28 Feb 17, 2811

a Mkrl  3.838 ms

Ref 26 dBm Atten 38 dB .59 dB
#Peak ik

Q
ko

LaAy

Wl 52
53 MC
AR

i Ay " e

Center 2.425 BBA GHz Span B Hz
Res BH 1 MHz #JEH 1 MHz Sweep 476 ms (GB1 pts)

s Agilent 16:30:09 Feb 17, 2611

Ref 28 dBm Atten 368 dB
#Peaak
Log
16
dB/
Offst
1

dB

LaAy i

Wl &2
53 FS
AA
£0f
f>58k

Center 2.425 BBA GHz Span B Hz
Res B 1608 kHz #EH 188 kHz Sweep 1 5 (681 pts)

AUDIX Technology Corporation Report No. EM-F10000214



FCC ID. AZPFHSS3-24G Page 39 of 60

7. NUMBER OF HOPPING CHANNELS MEASUREMENT

7.1.

Test Equipment

The following test equipment was used during the number of hopping channels
measurement:

Item

Type Manufacturer | Model No. |  Serial No. Last Cal. | Next Cal.

Spectrum Analyzer Agilent E4446A | US44300366 |Aug. 04, 10°|Aug. 03, 11°

1.2.

7.3.

7.4,

7.5.

7.6.

Block Diagram of Test Setup

The same as section.4.2.

Specification Limits (815.247(a)(1)(iii))

Frequency hopping systems which use fewer than 20 hopping frequencies may employ
intelligent hopping techniques to avoid interference to other transmissions. Frequency
hopping systems may avoid or suppress transmissions on a particular hopping
frequency provided that a minimum of 15 non-overlapping channels.

Operating Condition of EUT
Same as carrier frequency separation measurement which was listed in section 4.4.

Test Procedure (DA 00-705)

The transmitter output was connected to the spectrum analyzer. The bandwidth of
the fundamental frequency was measure by spectrum analyzer with 100kHz RBW and
100kHz VBW. Sweep=Auto ; Detector function=peak ; Trace=Max hold

Test Results
PASSED. All the test results are attached in next page.

Test Date : Feb. 17,2011 Temperature :24°C ~ Humidity : 54%

The number hopping channel is 30.
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a8 Feb 17, 2811

Ref 28 dBm Atten 38 dB
Peak

———

VIR
Lafy mj | HJ

Ml 52 L[N

$3 FC ' ‘%MW
AR A

£ LR S
FTun
Swp

Start 2.400 B8 GHz Stop 2.483 58 GHz
#Res B 108 kHz #\EBW 100 kHz Sweep 1888 ms (GBL pts)
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8. MAXIMUM PEAK OUTPUT POWER MEASUREMENT

8.1.

Test Equipment

The following test equipment was used during the maximum peak output power
measurement:

Item

Type Manufacturer | Model No. |  Serial No. Last Cal. | Next Cal.

Spectrum Analyzer Agilent E4446A | US44300366 |Aug. 04, 10°|Aug. 03, 11°

8.2.

8.3.

8.4.

8.5.

8.6.

Block Diagram of Test Setup

The same as section.4.2.

Specification Limits (815.247(b)-(1))

The Limits of maximum Peak Output Power for frequency hopping systems in
2400-2483.5MHz is: 0.125Watt. (21dBm)

Operating Condition of EUT

Same as carrier frequency separation measurement which was listed in 4.4 except the
test set up replaced by section 8.2.

Test Procedure (DA 00-705)

The transmitter output was connected to the spectrum analyzer. The bandwidth of
the fundamental frequency was measure by spectrum analyzer with LIMHz RBW and
13MHz VBW. Sweep=Auto ; Detector function=peak ; Trace=Max hold

Test Results
PASSED. All the test results are listed below.

Test Date : Feb. 17,2011 Temperature :24°C  Humidity : 54%

No.| Channel | Test Frequency | Peak Output Power Limit
1. 01 2404.000MHz 15.83dBm 21dBm
2. 15 2425.000MHz 14.63dBm 21dBm
3. 30 2447 .500MHz 13.88dBm 21dBm
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8.6.1. Channel 01, Frequency: 2404.000MHz
# Agilent 16:88:28 Feb 17, 2811

Mrl 2.483 942 GHz
Ref 26 dBm Atten 36 dB 15.83 dBm

Peak
Log M*"‘"ﬁﬁ_?_"w

1@ v
dB/ M
Offst A ;

LaAy

Ml 52
33 FC
AR
£0f)
FTun
Swp

Center 2.404 BBA GHz Span 5 MHz
#RBes BH 1 MHz #JEH 3 MHz Sweep 1 ms (681 pts)

8.6.2. Channel 15, Frequency: 2425.000MHz

Mkrl 2.424 933 GHz
Ref 20 dBm Atten 38 dB 14.63 dBm

Peak 1

16 MW"W M

LaPy

Ml S2
33 FC
AA
£
FTun
Swp

Center 2.425 BB6 GHz Span 5 MHz
#Res BH 1 MHz #/BW 3 MH=z Sweep 1 ms (681 prsdy
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8.6.3. Channel 30, Frequency: 2447.500MHz
% Agilent 16:12:58 Feb 17, 2811

Mkrl 2.447 275 GHz

Ref 28 dBm Rtten 38 dB 13.88 dBm
Peak 1

18 ﬁwmw NWHW

dB/

?f fst “T. 'W mvhlll+w

dB ™ Wi,

LafA

Ml 52
53 FC
AA
£t
FTun
Swp

Center 2.447 580 GHz Span 5 MHz
#Res BH 1 MHz #\BW 3 MHz Sweep 1 ms (6B1 pts)
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9. EMISSION LIMITATIONS MEASUREMENT

9.1.

Test Equipment

The following test equipment was used during the emission limitations measurement:

Item

Type Manufacturer | Model No. Serial No. Last Cal. Next Cal.

Spectrum Analyzer Agilent N9010A-526| MY48031076 |Oct. 05, 10’ | Oct. 04, 11°

9.2.

9.3.

9.4.

9.5.

9.6.

Block Diagram of Test Setup
The same as section.4.2.

Specification Limits (815.247(c))

In any 100kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement.  Attenuation below the general
limits specified in Section 15.209(a) is not required. In addition, radiated emissions
which fall in restricted bands, as defined in Section 15.205(a), must also comply with
the radiated emission limits specified in Section 15.209(a) (See Section 15.205(c)).(s%
This test result attaching to §3.6.3)

Operating Condition of EUT

Same as carrier frequency separation measurement which was listed in section 4.4.

Test Procedure (DA 00-705)

The transmitter output was connected to the spectrum analyzer. Set both RBW and
VBW of spectrum analyzer to 100kHz with frequency range from 30MHz to 25GHz.

Test Results
PASSED. All the test results are attached in next pages.

Test Date : Mar. 14, 2011 Temperature :24°C ~ Humidity : 49%
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9.6.1. Channel 01, Frequency: 2404.000MHz
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AP 0 A | INTREF| | AUGHAUTS | o 404312 AM Mas 14, 2011
| 2] Type: Log-Pwr TRACE o
arker 1 19.325000000000 GHz T J;Hm:th rm,““ i
IF Gain:Low Atten: 20 4B per|P ApHHH
Mkr1 19.325 GHz
Ref Offset 1 dB
19 dBidiv Ref 21.00 dBm -50.511 dBm
1o
1m
| £ 57 ailery
400 '
1940
=0
¥
1
-0 : s |
A b s tn g e el WMMA:L L
51 1 :
g
Start 15.000 GHz Stop 20.000 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 462 ms (1001 pts)
!‘uar; EFATLS

[ 50 G C T AP METHALTS i
i [ : ! Bva Type: LogPar TRACE
arker 1 24.400000000000 GHz =) — Trig:FreeRum J;Hﬂt;ﬂ;h Tm';? q
WGainlow — Atten: 30 4B cerlP A HNH
Mkr1 24.400 GHz
Ref Offaet 1 4B
jo ;::IBl'dIv Ref 21.00 dBm -46.926 dBm
"o
1
|| £ .57 iliery
200 1
120
=0
10
1
eia PR T . PGP o WMW
30 '
gan
Start 20,000 GHz Stop 25.000 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 462 ms (1001 pts)
!‘u!.r.' XTATUS

AUDIX Technology Corporation Report No. EM-F10000214



FCC ID. AZPFHSS3-24G Page 48 of 60

9.6.2. Channel 15, Frequency: 2425.000MHz
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1
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Start 1.000 GHz Stop 5.000 GHz|
#Res BW 100 kHz VBW 100 kHz Sweep 369 ms (1001 pts)
!‘u!.r.' EFATLS
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[N ET INT R | | AsNwTo | e A4 AM M 14, 2011
I Awg Type: LogPwr TRACE 5
idec BW 100 kHz ) Y FresPum ﬁ.:;Hutdtdﬁmn T'(P£|:12 3458
FGainlow — Atten: 30 4B perlP ApHNH
Mkr1 7.275 GHz
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— Trig: Free Run AvglHald: 198100 TYPE(W
PN Fast o) a 4l mir' ApHHH

IF Gain:Low Atten: 30 dB
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i 0 M [ N7 Rar| | AUGHAUTE | o A0:45:26 AM M 1+, 2001

| Ay Type: Log-Pwr TRACE(L 7 34 5

arker 1 18.615000000000 GHz R i ot Tmir"fﬁ -
DET B
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| INT RiF| MEHAITS | o ALASAT AM M i
| Avg Type: Log-Par TRACE[Y 2 i
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IF Gain:Low Atten: 30 dB

arker 1 24.345000000000 GHz
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9.6.3. Channel 30, Frequency: 2447.500MHz

T RET

arker 1 663.410000000 MHz

ALIGHALTO

Avg Type: Log-Par

T R o i i TherlP A AN
MEkr1 663.41 MHz
Ref Offset 1 dB
1o gBIdIv Ref 21.00 dBm -49.323 dBm)
"o
1
T 47 iy
200 —
120
-1
£ =1
1
-0 1 =
51 M HWMPJ JHL LWMM»
&0 i
Start 30.0 MHz Stop 1.0000 GHz|
#Res BW 100 kHz #VBW 100 kHz Sweep 117 ms (1001 pts)
!‘uar.' XTATUS

INT AP

arker 1 2.472000000000 GHz

PHIE Fast o Trig: Fraa Run

ALEGHAUTS

Avg Type: Log-Par
Avg|Held: 311100

TYPE[M
per|P ApHMNH

IF Gain:Low Atten: 30 4B
Mkr1 2.472 GHz
Ref Offzet 1 dB
1o gBIdIv Ref 21.00 dBm -47.326 dBm
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1
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190
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1
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530 1 ] I .
™ .LWWWWNLJ e T S R T
&0
Start 1.000 GHz Stop 5.000 GHz|
#Res BW 100 kHz #VBW 100 kHz Sweep 482 ms (1001 pts)
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ALIGHALTO

ADiAE4D AM M 14, 200

INT AP

arker 1 7.345000000000 GHz
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i 0 M [ N7 Rar| | AUGHAUTE | o 404729 AM Mas 14, 2001
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10.BAND EDGES MEASUREMENT

10.1.Test Equipment
The following test equipment was used during the band edges measurement:

Item Type Manufacturer | Model No. Serial No. Last Cal. Next Cal.
1. [Spectrum Analyzer Agilent E4446A | US44300366 |Aug. 04, 10’|Aug. 03, 117

10.2.Block Diagram of Test Setup
The same as section.4.2.

10.3.Specification Limits (815.247(c))

In any 100kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement.  Attenuation below the general
limits specified in Section 15.209(a) is not required. In addition, radiated emissions
which fall in restricted bands, as defined in Section 15.205(a), must also comply with
the radiated emission limits specified in Section 15.209(a) (See Section 15.205(c)). (3%

This test result attaching to §3.6.3)

10.4.0perating Condition of EUT
Same as carrier frequency separation measurement which was listed in section 4.4.

10.5.Test Procedure (DA 00-705)

The transmitter output was connected to the spectrum analyzer. Set both RBW and
VBW of spectrum analyzer to 100kHz with suitable frequency span including 100kHz
bandwidth from band edge.

10.6.Test Results
PASSED. The testing data was attached in the next pages.

Test Date : Feb. 17,2011 Temperature :24°C  Humidity : 54%
1. Below Band edge : The highest emission level is -34.28dBm on 2.39992GHz -
2. Upper Band edge: The highest emission level is -59.30dBm on 2.48360GHz -
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Below Band edge
# Agilent 16:04:08 Feb 17, 2011

Mkrl 2.399 92 GHz

Ref 28 dBm Atten 38 dB -34.28 dBm
Peak

Log J||
&/ i
J
l

Offst
1

|

§ /|

o F

LaRv L M
1 52 a

AA 1 /’{/ \ 1

—

£t LW\,

FTun WWJJW \JMJ —
Swp

Center 2,400 BB GHz Span 58 MHz
#Res B 108 kHz #\EBW 100 kHz Sweep 684 ms (601 pts)

Upper Band edge
s Agilent 16:15:17 Feb 17, 2011

Mkrl 2.483 60 GHz

Ref 26 dBm Atten 30 JB -59.30 dBm
Feak

£(f: \%ﬂM k )
FTun - ,m.ﬁ,mwmjlh N IR W

el g ogtd o b

Center 2,480 BA GHz Span 86 MHz
#Res BH 108 kHz #/BW 188 kHz Sweep 968 ms (BB1 pts)
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11.DEVIATION TO TEST SPECIFICATIONS

[NONE]
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12.PHOTOGRAPHS

12.1.Photos of Radiated Measurement at Semi-Anechoic Chamber
12.1.1.Frequency Range 30MHz~1GHz, Stand

12.1.2.Frequency Range 30MHz~1GHz, Side

._-—z_
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12.1.3.Frequency Range 30MHz~1GHz, Lie

12.1.4.Frequency Range Above 1GHz, Stand

AUDIX Technology Corporation Report No. EM-F10000214



FCC ID. AZPFHSS3-24G Page 59 of 60

12.1.5.Frequency Range Above 1GHz, Side

12.1.6.Frequency Range Above 1GHz, Lie
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12.2.Photo of RF Conducted Measurement
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