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TEST REPORT CERTIFICATION

Applicant : FUTABA Corporation
Manufacturer . FUTABA Corporation
EUT Description Radio Control
FCCID : AZPFHSS2-24G
(A) Model No. . FHSS2-24G
(B) Serial No. : N/A
(C) Brand . Futaba
(D) Power Supply : DCo6V
(E) Test Voltage : DC 6V (Via Batteries)

Measurement Procedure Used:

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

(FCC CFR 47 Part 15C, §15.207 and §15.209 and 815.247)
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 : Oct. 07 ~ 20, 2010 Date of Report : Oct. 21, 2010

=
Producer : AHHL“ }\,‘\

{ Annie Yuw Assistant Administrator)

ra B = ’____- ot
Reviewer : /s ‘,f, e =7 | r_f 270 € /
(Henning ¢hang/Supery ;&furl

Signatory : / .

(Ben ;(‘hcl1g.-"."'.-:i'e1n1'|gv':r]I' g A
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1. GENERAL INFORMATION

1.1. Description of Device (EUT)

Description Radio Control (Transmitter Unit)
Model Number FHSS2-24G

Serial Number N/A

FCCID AZPFHSS2-24G

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 FSK Modulation
Frequency Band 2404.000MHz ~ 2447.500MHz
Tested Frequency 2404.000MHz (Channel 01)

2426.500MHz (Channel 16)
2447.500MHz (Channel 30)

Frequency Channel 30 channels

Antenna (Pencil Antenna) Antenna Gain: 2.14dBi
Date of Receipt of Sample Sep. 10, 2010

Date of Test Oct. 07 ~ 20, 2010

Remark: The EUT is tested with T4PL-2.4G Radio Control.

AUDIX Technology Corporation Report No. EM-F991031



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

AUDIX Technology Corporation Report No. EM-F991031
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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-F991031
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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 HP 8564EC | 3946A00249 | Oct. 27, 09’ | Oct. 26, 10’
2. |Test Receiver R&S ESCS30 100265 | Sep. 01, 10’ [Aug. 31, 11°
3. |Pre-Amplifier HP 8447D |2944A06305| Feb. 03, 10’ | Feb. 02, 11°
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 HP 8564EC | 3946A00249 | Oct. 27,09’ | Oct. 26, 10’
2. |Pre-Amplifier HP 8449B |3008A00529| Dec. 15, 09’ | Dec. 14, 10’
3. |Horn Antenna EMCO 3115 9112-3775 | May 10, 10’ | May 09, 11
4. |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-F991031
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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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3.5.

FCC ID. AZPFHSS2-24G Page 10 of 56

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  2426.500MHz 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-F991031
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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.

Radiated Emission Measurement Results

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

EUT Radio Control M/N FHSS2-24G
Test Date Oct. 07,2010 Temperature 27 Humidity 49%

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 #9 #10
2 16 |2426.500MHz| Transmit | Stand #10 #9
3. 30 |2447.500MHz Stand #9 #10
4, 16 2426.500MHz| Receive Stand #8 #7
* Above all final readings were measured with Quasi-Peak detector.

AUDIX Technology Corporation Report No. EM-F991031
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For Frequency above 1GHz:

The EUT 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*
> _ 2680-4400MHz
3 01 2404.000MHz| Transmit | Stand 4400-5500MHz
m 5500-18000MHz
3 1000-2680MHz*
6. . 2680-4400MHz
= 16 |2426.500MHz| Transmit | Stand 4400-5500MHz
8. 5500-18000MHz
9. 1000-2680MHz*

10, ) 2680-4400MHz
11 30 |2447.500MHz| Transmit | Stand 4400-5500MHz
1 5500-18000MHz
13. 1000-2680MHz
14. 16  |2426.500MHz| Receive | Stand 2680-5500MHz
15. 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-F991031
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3.6.1. Frequency Range 30-1000MHz

i AUDEL TECHHOLOGY Corp. EMC Laboratory
A | l D I X Ho.53-11, Tin-fu Tsun, Lin-kou Hsiang, Taiped
County, Tawan ROC, Fost Code24443

Tel+886-2-26092133 Fax+886-2-26099303
Emal:tteme@iteme. com. ta

Data: 9 ~ Flle: DXCIM1009154 TX2404.EMI (12)
Level (dBuv/imj}
80
FCC PART-15C
4B
40 I 1 S
4 a
MWWN -
030 224, 418. 612 806. 1000
Frequency (MHz)
gite no. : ASC Chamber Data no. g B
Dis. / &nt. : 3m VBA6106A/UHALES1084 Ant. pol. : HORIZONTAL
Limit : FoC PART-15C
Env. / In=s. : 8564EC Z77C/59%
EUT ! FH33Z-Z4G
Fower Rating : DO &V
Test Mode : TEZ404
Ant. Cable Emiszion
Freq. Factor Loss FReading Level Limits Margin Remark

(MHz) (dE/m) (dE) ({dEpV) (dEpV/m) (dBEpV/m) (dE)

1 118.270 18.54 2.30 15.46% 3e.50 43.50 &.60
z 248,250 Z3.6868 3.30 7.05 34.:2 4,00 11.78
& T15.790 Z22.74 5,55 3.26 32.56 4¢.00 13.44
4 Te8.170  23.87 &.80 5.05 35.72 4¢6.00 10.z8
S 725.330 ZZ4.03 6. 20 G.84 37.76 45.00 g.24
= 21%9.580 Z3.668 7.00 f.22 36.88 4¢.00 912
K 245,770 25.33 7.10 4.58 37.43 45,00 g.57
=i 871.%60 Z5.52 7.20 3.20 35,32 46.00 10.08

Bemarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
Z. The emission levels that are Z0dE bhelow the official
limit are not reported.

AUDIX Technology Corporation Report No. EM-F991031
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AUDE TECHHOLOGY Corp. EMC Laboratory
Mo53-11, Tin-fu Teut, Lin-kou Heiang, Taiped
County, Tamran ROWC, Fost Code 24443
Tel+886-2-260092133 Fax+356-2-26099303

Email:tteme@tteme. com tar

Data: 10

Level (dBuvimj)
a0

File: 0C1M 1009154 TX2404.EMI (12)

40—|—‘

FCC PART-15C
-GdB-

2 3 4 TSRS Ly
"350 221, 418. 612. 806. 1000
Frequency (MHz)
gite no. /0 Chamber Data no. : 10
Dis. / Ant. 3m VEAE106A/UHALEI108A Ant. pol. VERTICAL
Limit FCC PART-15C
Env. / Ins. B564EC Z7°C/59%
EUT FHEAZ-Z43
Power Rating D AV
Test Mode TXZ404
Ant. Cakle Emlission
Freq Factor Loss Reading Level Limits Margin Remark
(MHzZ) (dB/m) (dB) (dBuv) (dBpv/m) (dBpV/m) (dB)
1 118.270 18.%94 Z2.30 10.8% 32.06 43,50 11.44
Z 560.520 20.03 a.70 3.26 29,99 45,00 1ls.01
] ag6e,.780 z21.01 a.30 3.3l a0.81 45,00 15.13
4 a63.410 Z22.5% B.32 1.645 a0.48 4,00 15.52
5 863.230 Z6.0°9 TLED o.z20 332.489 45,00 12.51
) 964,110 Za.20 7. 60 0.0z 24,42 34,00 19.58

Pemarks: 1.

Emission Level= Antenna Factor + Cakle Loss +

Reading.

Z. The emizsion lewvels that are Z0dE helow the official
limit are not reported.

AUDIX Technology Corporation Report No. EM-F991031
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@ AUDE TECHHOLOGY Corp. EMC Laboratory
A | l D I X Mo53-11, Tin-fu Teut, Lin-kou Heiang, Taiped
County, Tamran ROWC, Fost Code 24443

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

Data: 10 ~ File: DACIM1009154TX2425.EMI (12)
20 Level (dBuvimj)

FCC PART-15C
-GdB-

af—I 1

:

030 224, 418. 612, 806. 1000
Frequency (MHz)
gite no. : &S0 Chawmber Data no. : 10
Dis. / Ant. : 3m VEAE106A/UHALEI108A Ant. pol. : HORIZONTAL
Limit : FCOC PART-15C
Env. / Ins. : BSE4EC 2702 /59%
EUT : FHE3:Z-Z24G
Power Rating : DC &V
Test Mode : TEZ4E6
Ant. Cakle Emlission
Freq. Factor Loss Reading Level Limits Margin Remark

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

1 118.270 18.54 £2.30 17.&0 38.84 43.50 4.66
z Z48.250 Z3.66 3.350 7.83 35.00 4¢6.00 11i.00
&) 378.230 17.1°9 4. 80 T.16 28,585 4,00 17.05
4 663.410 22,52 5. 32 3.20 3z.03 4¢.00 13.97
= Te8.170  23.87 &.80 3.43 34.10 4¢5.00 11.50
= 725.330 ZZ4.03 6. 20 G.15 37.07 45.00 g.923
K 21%9.580 Z3.668 7.00 5.59 36,65 4¢.00 2.35
=i 245,770 25.33 7.10 4.29 36.74 45,00 F.26
2 Zee.050 Z6.B87 7.0 o.7ao 35.2°%9 34.00 18.71

Bemarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
Z. The emission levels that are Z0dE bhelow the official
limit are not reported.
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AUDE TECHHOLOGY Corp. EMC Laboratory
Mo53-11, Tin-fu Teut, Lin-kou Heiang, Taiped
County, Tamran ROWC, Fost Code 24443
Tel+886-2-260092133 Fax+356-2-26099303
Email:tteme@tteme. com tar

Data: 9

File: 0:C1M1009154' TX2425.EMI (12)

Level (dBuvimj)
a0

FCC PART-15C
-GdB-

30

gite no.
Dis. / Ant.
Limit
Env.
EUT
Power Rating

Test Mode

/ Ins.

224,

/0 Chamber
Jm
FCC PART-15C

B564EC Z7°C /59%

FHag:E-243
Do ey

TXZ2426

Ant. Cahle
Factor Loss
(dB/m) (dB)
18. 24 2.30
17.26 5,20
12,37 7.an
£21.01 A.30
20,92 6.20
=23.87 a. 20
26.52 7.0

Reading

418.

(dBpv)

VEAE1DGA/UHALP9108A

612, 806. 1000
Frequency (MHz)

Data no. g &

Ant. pol. VERTICAL
Emlission
Level Limits Margin Remark
(dEpV/m) (dBEpV/m) (dE)
31.73 43.50 11.77
26.01 45.00 19.99
29.85 44,00 16.15
31.0%9 45.00 14.91
29.70 45,00 16.30
32.3Z 44,00 13.68
34.55 54.00 19.45

Remarks=s: 1.

Emission Level= Antenna Factor + Cakle Loss +

Reading.

Z. The emission lewvels that are Z0dE helow the official

limit are not reported.
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AUDE TECHHOLOGY Corp. EMC Laboratory
Mo53-11, Tin-fu Teut, Lin-kou Heiang, Taiped
County, Tamran ROWC, Fost Code 24443
Tel+886-2-260092133 Fax+356-2-26099303

Email:tteme@tteme. com tar

Data: 9

File: 0:C 11009154\ TX2447.5.EMI (12}

Level (dBuvimj)
a0

FCC PART-15C
B
40—' 1 B 7
Al I 5 g4
] . "

e,

kst

"350 221, 418. 612. 806. 1000
Frequency (MHz)
gite no. /0 Chamber Data no. : 9
Dis. / Ant. 3m VEAE106A/UHALEI108A Ant. pol. HORIZONTAL
Limit FCC PART-15C
Env. / Ins. B564EC Z7°C/59%
EUT FHAaaZ-24G
Power Rating D AV
Test Mode TXZ447
Ant. Cakle Emlission
Freq Factor Loss Reading Level Limits Margin Remark
(MHzZ) (dB/m) (dB) (dBuv) (dBpv/m) (dBpV/m) (dB)
1 118.270 18.%94 2.30 1a.70 aT. 584 43,50 5.56
Z 248.250 Z23.6a6 2.50 7,94 35.11 45,00 10.89
] 378,230 17.1° 4, a0 G.04 28.63 45,00 17.37
4 715.7%0 Z22.74 B.55 3.59%9 3z2.89 4,00 13.11
5 768.170 £3.87 &.80 4._70 35.37 45,00 10.63
) 723,330 Z4.03 a. 20 a. 06 Ja. 98 4g,00 9.0z
7 819.580 Z23.64 7.00 A.40 aT.06 45,00 a2.94
g 245,770 £5.345 710 4.03 36.48 45,00 2.5Z
9 271.%60 Z5.532 T.20 2.31 26,023 45,00 9. 97

Bemarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
Z. The emission levels that are Z0dE bhelow the official
limit are not reported.
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AUDE TECHHOLOGY Corp. EMC Laboratory
Mo53-11, Tin-fu Teut, Lin-kou Heiang, Taiped
County, Tamran ROWC, Fost Code 24443
Tel+886-2-260092133 Fax+356-2-26099303

Email:tteme@tteme. com tar

Data: 10

File: 0:C 11009154\ TX2447.5.EMI (12}

Level (dBuvimj)
a0

FCC PART-15C |
b8
40—' ;
I f
! 2 345 H“pM”LMuUMJWmU
0 30 224, 418. 612, 806, 1000
Frequency (MHz)
gite no. /0 Chamber Data no. : 10
Di=. / Ant. 3m VEAE106A/UHALEI108A Ant. pol. VERTICAL
Limit FCC PART-15C
Env. / Ins. B564EC Z7°C/59% -
EUT FH33z-243
Power Rating DC av
Test Mode TXZ2447
Ant. Cakle Emlission
Freq Factor Loss Reading Level Limits Margin Remark
(MHzZ) (dB/m) (dB) (dBuv) (dBpv/m) (dBpV/m) (dB)
1 118.270 18.%94 Z2.30 10.&1 31.85 43,50 11.&5
z 248 .250 23.66 3.50 Z2.25 29.42 4g, 00 1le.58
3 a34.400 19,37 7.00 3.06 29,63 4a, 00 1la.37
4 S5a0.590 =20.03 6.70 Z. &l 29.33 4a. 00 1la. 67
5 SEe.780  21.01 6.30 3.61 30.91 4g, 00 15.09
) 723,330 Z4.03 a. 20 1.&3 JZ2.53 4g,00 13.45
7 974.780 Z&.52 7.70 o.o1 34.23 54.00 19.77

Remarks=s: 1.

Emission Level= Antenna Factor + Cakle Loss +

Reading.

Z. The emission lewvels that are Z0dE helow the official
limit are not reported.
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AUDE TECHHOLOGY Corp. EMC Laboratory
Mo53-11, Tin-fu Teut, Lin-kou Heiang, Taiped
County, Tamran ROWC, Fost Code 24443
Tel+886-2-260092133 Fax+356-2-26099303

Email:tteme@tteme. com tar

Data: 8

File: D:C1M1009154' RX2425.EMI (8)

Level (dBuvimj)
a0

FCC PART-15C
b8
o
40 | 3 5 f—3 g
L ]
2 ) bbb ddneitn,
"350 221, 418. 612. 806. 1000
Frequency (MHz)
gite no. /0 Chamber Data no. : B
Dis. / Ant. 3m VEAE106A/UHALEI108A Ant. pol. HORIZONTAL
Limit FCC PART-15C
Env. / Ins. B564EC Z7°C/59%
EUT FHEAZ-Z43
Power Rating D AV
Test Mode RIZ4Z26
Ant. Cakle Emlission
Freq Factor Loss Reading Level Limits Margin Remark
(MHzZ) (dB/m) (dB) (dBuv) (dBpv/m) (dBpV/m) (dB)
1 118.270 18.%94 2.30 1a.03 ATLET 43,50 G.23
Z 222.060 Z21.20 3.30 G.44 31.64 45,00 14.36
] 248,250 Z3.64 3.a0 2.18 35.35 45,00 10.65
4 A78.230 17.1°9 4. a0 G.2% 28.01 4,00 17.99
5 768.170 £3.87 &.80 4._70 35.37 45,00 10.63
) 723,330 Z4.03 a. 20 G.06 a7.48 4g,00 2.3z
7 819.580 Z23.64 7.00 A.36A AT 02 45,00 82.98
g 245,770 £5.345 710 S.46 38.01 45,00 7.93
9 298,150 Z4.98 T.30 2.21 35,49 45,00 10.51

Bemarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
Z. The emission levels that are Z0dE bhelow the official
limit are not reported.
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AUDE TECHHOLOGY Corp. EMC Laboratory
Mo53-11, Tin-fu Teut, Lin-kou Heiang, Taiped
County, Tamran ROWC, Fost Code 24443
Tel+886-2-260092133 Fax+356-2-26099303
Email:tteme@tteme. com tar

Data: 7

File: D:C1M1009154' RX2425.EMI (8)

Level (dBuvimj)
a0

FCC PART-15C
b8
40———J
] 2 . B i
M 3 4 WW
"350 221, 418. 612. 806. 1000
Frequency (MHz)
gite no. /0 Chamber Data no. : 7
Dis. / Ant. 3m VEAE106A/UHALEI108A Ant. pol. VERTICAL
Limit FCC PART-15C
Env. / Ins. B564EC Z7°C/59%
EUT FHEAZ-Z43
Power Rating Do AV
Test Mode RXZ4Za
Ant. Cakle Emlission
Freq Factor Loss Reading Level Limits Margin Remark
(MHzZ) (dB/m) (dB) (dBuv) (dBpv/m) (dBpV/m) (dB)
1 118.270 18.%94 2.30 12.51 33.75 43,50 2.75
Z 238.550 Z22.94 3.40 G.28 3. 62 45,00 13.38
] 431.030 18.74 a.10 3.3k 28.36 45,00 17.64
4 534.400 19.57 7.0 2,94 29.51 4,00 16.49
5 S86.780 21.01 6.30 3.63 0. 93 45,00 15.07
) 258,380 Z5.98 T.20 0.43 a3.681 4g,00 12.39
7 961.200 Z2a.50 T.a0 0.55 34.65 54.00 12.35

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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3.6.2. Above 1GHz Frequency Range Measurement Results
Date of Test Oct. 07, 2010 Temperature 27

EUT Radio Control Humidity 59

Transmitting Mode,
Test Mode Frequency: 2404MHz
Position: Stand

Emission Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Horizontal Horizontal Limits Margin
MHz dB/m dBuV dBuV/m dBuV/m dB
£330.560 Z8.03 6.26 18.80 Sz.89 74,00 £21.11

BEemark=: 1. Emis=ion Level= IEntenna Factor + Cable Loss + Reading.
2. The emission levels that are 20dE below the official
limit are not reported.

3. All final readings of measurement were with Peak values.

Emission Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Horizontal Horizontal Limits Margin
MHz dB/m dBuV dBuV/m dBuVv/m dB
£23230.580 28.03 6.Z26 153.10 43,35 S24.00 4.61

Remark=z: 1. Emi=zsion Level= Entenna Factor + Cable Los= + Reading.
2. The emis=ion levels that are 20dE below the official
limit are not reported.

3. All final readings of measurement were with Average values.
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Date of Test Oct. 07, 2010 Temperature 27

EUT Radio Control Humidity 59

Transmitting Mode,
Test Mode Frequency: 2404MHz
Position: Stand

Emission Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Vertical Vertical Limits Margin
_____ MHz____dB/m_dBuV __ _dBuV/m ____dBuV/im_ ___dB ________
23320.5&0  Z28.03 6.26 15.85 a0.14 74,00 23.86

BEemark=: 1. Emis=ion Level= IEntenna Factor + Cable Loss + Reading.
2. The emission levels that are 20dE below the official

limit are not reported.

3. All final readings of measurement were with Peak values.

Emission Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Vertical Vertical Limits Margin
MHz dB/m dBuV dBuV/m dBuV/m dB
2330.560 Z28.03 B.26 1Z.14 46,473 54.00 T.5%

Remarks: 1. Emi=zsion Level= Antenna Factor + Cable Loz= + Reading.
2. The emission levels that are 20dB below the official

limit are not reported.

3. All final readings of measurement were with Average values.

AUDIX Technology Corporation Report No. EM-F991031
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Date of Test Oct. 07, 2010 Temperature 27

EUT Radio Control Humidity 59

Transmitting Mode,
Test Mode Frequency: 2426 MHz
Position: Stand

Emission Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Horizontal Horizontal Limits Margin
MHz dB/m dBuV dBuV/m dBuV/m dB
2342.320 28.04 6.28 14,00 S0.,4z 74,00 23,458

- Emission Level= Antenna Factor + Cable Loss + Reading.
2. The emis=ion levels that are 20dE below the official
limit are not reported.

3. All final readings of measurement were with Peak values.

Emission Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Horizontal Horizontal Limits Margin
____MHz ___dB/m__dBuV___dBuVim_____ dBpVim ___ dB__________
2342 .30 Z8.04 6.28 1E.Z0 45,33 a4, 00 7,47

. Emission Level= Antenna Factor + Cable Loss + Reading.
2. The emis=sion levels that are 20dE below the official
limit are not reported.

3. All final readings of measurement were with Average values.
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Date of Test Oct. 07, 2010 Temperature 27

EUT Radio Control Humidity 59

Transmitting Mode,
Test Mode Frequency: 2426 MHz
Position: Stand

Emission Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Vertical Vertical Limits Margin
MHz dB/m dBuV dBuV/m dBuV/m dB
£338.%c0 Z8.04 6.28 1z2.Z24 46,564 74,00 27.44

Remark=z: 1. Emi=zsion Level= Entenna Factor + Cable Los= + Reading.
2. The emis=ion levels that are 20dE below the official
limit are not reported.

3. All final readings of measurement were with Peak values.

Emission Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Vertical Vertical Limits Margin
MHz dB/m dBuVvV dBuV/m dBuVv/m dB
2338.%60 Z8.04 6.28 2.02 42.35 54.00 11.65

Remarks: 1. Emi=zsion Level= Antenna Factor + Cable Loz= + Reading.
2. The emis=ion levels that are 20dB below the official
limit are not reported.

3. All final readings of measurement were with Average values.
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Date of Test Oct. 07, 2010 Temperature 27

EUT Radio Control Humidity 59

Transmitting Mode,
Test Mode Frequency: 2447MHz
Position: Stand

Emission Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Horizontal Horizontal Limits Margin
MHz dB/m dBuV dBuV/m dBuV/m dB

2296.960 E£7.9%9 6.23  15.17 49,40 74.00 24, a0

2372.5060 E8.08 0,31 14.61 49,00 74,00 25,00

BEemark=: 1. Emis=ion Level= IEntenna Factor + Cable Loss + Reading.
2. The emission levels that are 20dE below the official
limit are not reported.

3. All final readings of measurement were with Peak values.

Emission Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Horizontal Horizontal Limits Margin
___MHz __dB/m__dBuV ___dBuVim____ dBuvim_____ B __
226,960 Z7.99 6.232 11.53 45.76 a4.00 g2.24
237Z2.5360 EB.0Z 6.31 2.94 44, 33 a24.00 .67

BEemark=: 1. Emis=ion Level= IEntenna Factor + Cable Loss + Reading.
2. The emission levels that are 20dE below the official
limit are not reported.

3. All final readings of measurement were with Average values.

AUDIX Technology Corporation Report No. EM-F991031



FCC ID. AZPFHSS2-24G Page 26 of 56

Date of Test Oct. 07, 2010 Temperature 27

EUT Radio Control Humidity 59

Transmitting Mode,
Test Mode Frequency: 2447MHz
Position: Stand

Emission Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Vertical Vertical Limits Margin
_____ MHz____dBim _dBuV __ dBuV/im ____dBuV/im____dB ________
2296, 960 £7.99 .23 11.86 44.09 74.00 27.91
2372.560 E£8.08 &.31 10.87 45.26 74,00 28.74

Remark=z: 1. Emi=zsion Level= Entenna Factor + Cable Los= + Reading.
2. The emis=ion levels that are 20dE below the official
limit are not reported.

3. All final readings of measurement were with Peak values.

Emission Antenna Cable Meter Reading Emission Level

Frequency Factor Loss Vertical Vertical Limits Margin
MHz dB/m dBuVvV dBuV/m dBuVv/m dB

2294.960 27.993 6.23 g8.72 42,94 54.00 11.04

237E.560 Z8.08 .31 7.8%9 42 .28 a4.00 11.7E

Remarks: 1. Emi=zsion Level= Antenna Factor + Cable Loz= + Reading.
2. The emis=ion levels that are 20dB below the official
limit are not reported.

3. All final readings of measurement were with Average values.
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3.6.3. Restricted Bands Measurement Results

Date of Test

EUT

Test Mode

Oct. 07, 2010 Temperature 27

Radio Control Humidity 59

Transmit, Channel: 01, Frequency: 2404.000MHz

Emission Antenna Cable Meter Reading Emission Level

Frequency
MHz

Peak * 2326.170

Average * 2325.840

Remark

Factor  Loss Horizontal Horizontal Limits Margin
dB/m dB dBuVv dBuV/m  dBuV/m dB

28.03 6.26 25.85 60.14 74.00 13.86

28.03 6.26 10.12 44.41 54.00 9.59

1. Emission Level = Antenna Factor + Cable Loss + Meter Reading.

2. Low frequency section (spurious in the restricted band
2310-2420MHz).

3. “*’ The field strength of emission appearing within Part 15.205(a)
shall not exceed the limits shown in section 15.209.

(o) AUDIX TECHNOLOGY Corp. EMC Laboratory © AUDIX TECHNOLOGY Cotp. EMC Laboratory
A U D IX No.53-11, Tin-fis Tsun, Lin-kou Hsiang, Taipei No.53-11, Tin-fis Tsun, Lin-kou Hsiang, Taipel
County, Tabwan ROC.  Post Code:244d3 ROC.  PostCodedddd3

Tel+226-2.26092133  Faor+886-2-26099303

County, Taiwan
Tel+336-2.26092133 Fax-+836-2-26000303

Emailtteme@tteme. com.tur

Emailttemoi@tteme. com.tw

Data: 1 File: DiC1M1009154'0ut of band.EMI (8) . i r
e Dt o e I D 101t s ot encL M)
115 115
FCC Pl \ 5C (16-PK)
6B
1
£ 5 58 FCPPART-135,{16-AV)
-6
i
2310 2332, X 2376, 2398, 2420 =N 2332. 2354, 2376. 2308, 2420
Frequency (MHz) Frequency (MHz)
Site no. i A/C Chamher Data no. : 1 gite no. : A/C Chamher Data no. : 4
Dis. / Ant. : 3m 3115(3779) Ant. pol. : HORIZONTAL Dis. / Ant. : 3m 3115 (3775) Ant. pol. : HORIZONTAL
Timit 1 FCC PART-15C (16-PK) TLimit + FCC BPART-15C (1G-AV,
Env. / Ins. : BS&4EC 27T /59% OJarwei Wang Env. / Ins. : B564EC 2770/59% DJarwei Wang
EUT ) + FHE82-Z4G EUT : FHE#Z-Z4G
Power Rating : DC 6V Power Rating : DC 6V
Test Mode i TX2404 Test Mode ¢ TEZ404
Ant. cable Emission Ant. cable Emission
Freq. Factor Loss Reading  Lewvel Limits Margin Remark Freq. Factor Loss Reading  Lewel TLimits Margin Remark
(MHz) (dE/m) (dB}  (dBp¥) (dBpV/m) (dBuV/m) (dB) (MHzZ) (dB/m) (dB} (dBpV) (dBp¥/m) (dEpV/m) (dB)
1 2326.170 2B8.03  6.26 25.85 60.14 74.00  13.86 Peak 1 2325.820 28.03  6.26 10.12 44,41 54.00 9.59 average
2 2350.080 28.10  6.34 13.80 48.24 74.00  25.76 Peak Z 2390.080 28.10 6.3%4 5.92 40.36 54.00 13.64 Average
3 Z408.270 28.11  &.36 78.44  112.92 74.00 -38.92 Peak 3 2403.720 28.11 6.36 78.37 112.84 54.00 -58.84 Average

Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
Z. The emission levels that are Z0dB helow the official

limit are not reported.

Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
Z. The emission levels that are 20dB below the official
limit are not reported.
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Date of Test Oct. 07, 2010 Temperature 27

EUT Radio Control Humidity 59

Test Mode Transmit, Channel: 01, Frequency: 2404.000MHz

Emission Antenna Cable Meter Reading Emission Level
Frequency Factor Loss Vertical Vertical Limits Margin
MHz dB/m dB dBpV dBuV/m  dBupV/m dB

Peak * 2326.170 28.03 6.26 20.74 55.03 74.00 18.97

Average * 2325.840 28.03 6.26 8.90 43.19 54.00 10.81
Remark 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading.
2. Low frequency section (spurious in the restricted band
2310-2420MHz).
3. “*’ The field strength of emission appearing within Part 15.205(a)
shall not exceed the limits shown in section 15.209.

(2] AUDIE TECHNOLOGY Corp. EMC Laboratoty (0] AUDIE TECHNOLOGY Corp. EMC Laboratory
A U D IX Ho.5311, Tinfu Tsun, Liselon Hsiang, Taipei A U D IX Ho 5311, Tinwfu Tsun, Linfou Hsiang, Taipei
County, Taiwan ROC. Fost Code:24443 County, Taiwan ROC PostCode 24443

Tel+886-2-26092133 Fax+886-2-26099303 Tel+886-2-26092133 Fax+886-2-26099303
Emailtteme@tteme.com tw Email ttemc@tteme comiw

Data: 2 File: D:\C1M1009154'0rt of band.EMI (8} Data: 3 File: D\ 1M1009 154 '0ut of band EMI (8)
115 Level (@BuVin) 115 Lovel (dBuvin)

FCC Plr 150 (16-PK)
1T B
58 1 58 FCC DART-15E (1G-AV}
6B
0
V5510 2332, 2354, 2376, 2398, 2420 2310 2332, 2354. 2376. 2398, 2420
Frequency (MHz) Frequency (MHz)
gite no. : A/¢ Chamber Data no. : 2 gite no. : A/C Chamber Data nmo. : 3
Dis. / Ant. : 3m  3115(3775) Ant. pol. : VERTICAL Dis. / Ant. : 3m  3115(3775) Ant. pol. : VERTICAL
Limit : FCC PART-15C (1&-PR) Limit : FCC PART-15C (l&-AV)
Env. / Ins. : 8564EC 27°C/59% OJarwei Wang Env. / Ins. : B564EC 27°C/59% OJarwed Wang
EUT : FHES7-740G EUT : FHSSZ-24G
Power Rating : DC &V Power Rating : DC 6V
Test Mode : TXZA04 Test Mode 1 TXZ404
Ant. Cable Emission Ant. Cable Emission
Freg. Factor Loss Reading  Level Limits Margin Remark Freg. Factor Loss Reading Level Limits Margin Remark
(MHz) (dB/m) (dB) (dBuv) (dBpV/m) (dBp¥/m) (dE) (MHz) (dB/m) (dB) (dBuv) (dBpV/m) (dBp¥/m) (dB)
1 2326.170 28.03 6.26 20.7% 55.03 74.00 18.97 Peak 1 2325.840 28.03 6.26  8.90 43.19 54.00 10.81 Average
2 2390.080 28.10 6.34 10.00 44,44 74.00 29.56 Peak 2 2350.080 28.10 6.34  2.02 36.46 54.00  17.54  average
3 z404.270 28.11 6.36 73.55  108.03 74.00 -34.03 Peak 3 2403.940 28.11 6.36 71.16 105.63 54.00 -51.63 Average
Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading. Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
2. The emission levels that are Z0dB helow the official 2. The emission levels that are 20dB below the official
limit are not reported. limit are not reported.
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Date of Test Oct. 07, 2010 Temperature 27

EUT Radio Control Humidity 59

Test Mode Transmit, Channel: 30, Frequency: 2447.500MHz

Emission Antenna Cable Meter Reading Emission Level
Frequency Factor Loss Horizontal Horizontal Limits Margin
MHz dB/m  dB dBupVv dBuV/m  dBupV/m dB

Peak * 2483.600 28.18 6.45 8.88 43.51 74.00 30.49

Average * 2486.400 28.18 6.45 3.30 37.93 54.00 16.07

Remark 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading.
2. High frequency section (spurious in the restricted band
2430-2530MHz).
3. “*’ The field strength of emission appearing within Part 15.205(a)
shall not exceed the limits shown in section 15.209.

© AT TECHNOLOGY Corp. EMC Laboratory o ATIDI TECHNOLOGY Corp. EMC Lahoratory
A U D IX Ho.5% L1, Tin-fu Tsun, Lin-kou Hsieng, Taipei A U D IX o.53-11, Tin-fu Tsus, Liskou Hsisng, Taipei
County, Tawan ROC.  Past Clode 34443 Cousty, Taiwan ROC. Post Ciode 14443

Tel: +88&-2-26092133 Far+386.2-26000303 Tel'+88&-2-26092133 Faor-+B86-2- 26099303

Etnail: omtwr Eenail om i
Data: 5 File: D:C1M1009154'out of band.EMI (8) Data: 8 File: D:1C1M1009154'out of band.EMI ()
Level (dBuVim) Level (dBuVim}p
115 115
FCC PART-15E (1G-PK)
£ 6B
58 58 FCC PART-15€ (1G-AV)
3 =
A \/L/\J 3
2
b 2450, 2470. 2490. 2510, 2530 0570 2450. 70. 2490, 2510, 2530
Frequency {MHz} Frequency (MHz}
gite no. : A/C Chamber Data no. ¢ 5 gite no. : A/C Chamber Data no. : 8
Dis. / Ant. : 3m 3L15(3775) Ant. pol. : HORIZONTAL Dis. / Ant. : 3m 3113(3775) ant. pol. : HORIZONTAL
Limit i FCC PART-15C (1G-FR) Limit + FCC PART-15C (1G-AV)
Env. / Ins. : 8564BC 27°C/59% OJarwei Wang Env. / Ins. : 8564BC 27°C/59% OJarwei Wang
EUT : FH832-246G EUT : FHS8Z-24G
Power Rating : D¢ 6V Power Rating : D¢ 6V
Test Mode : TXZ247.5 Test Mode : TXZ447.5
Ant. Cable Emission Ant. Cable Emission
Freg. Factor Loss Reading Level Limits Margin Remark Freg. Factor Loss Reading Level Limits Margin Remark
(MHz) (dB/m) (dE) (dEpV) (dEpV/m) (dBpW/m) (dE) (MHz) (dEfm) (dE)  (dEpv) (dEpV/m) (dEpv/m) (dB)
1 2447.400 28.15 6.41 78.07 11Z.63 74.00 -38.63 Peak 1 2447.400 28.15 6.41 78.19 112.75 54.00 -58.75 Average
2 Z483.600 28.18 6.45 8.88 43.52 T4.00 30.48 Peak 2 Z483.600 28.18 .45 -0.82 33.81 54.00 20.12 Average
3 2525.900 28.33 6.50 14.67 439.50 74.00  24.50 Peak 3 2486.400 28.18  6.45  3.30 37.94 54.00 16.06 Average
Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading. Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
Z. The emission levels that are Z0dE below the official Z. The emission levels that are 20dE below the cfficial
limit are not reported. limit are not reported.
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Date of Test Oct. 07, 2010 Temperature 27

EUT Radio Control Humidity 59

Test Mode Transmit, Channel: 30, Frequency: 2447.500MHz

Emission Antenna Cable Meter Reading Emission Level
Frequency Factor Loss Vertical Vertical Limits Margin
MHz dB/m dB dBpV dBuV/m  dBupV/m dB

Peak * 2483.600 28.18 6.45 9.42 44.05 74.00 29.95

Average * 2486.400 28.18 6.45 7.70 42.33 54.00 11.67
Remark 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading.
2. High frequency section (spurious in the restricted band
2430-2830MHz).
3. “*’ The field strength of emission appearing within Part 15.205(a)
shall not exceed the limits shown in section 15.209.

@ AUDI TECHNOLOGY Corp. EMC Laboratory o] AUDIE TECHNCLOGY Cotp. EMC Laboratory
A U D IX Ho.53-11, Tin-fu Tsun, Lin-kou Hsiang, Teipei A U D IX No.53-11, Tin-fu Tsun, Lin-kow Hsiang, Taipei
County, TeiwenROC.  PostCode 24443 County, TaiwanROC.  PostCode:24443

gEr ; By el +886-2-26092133 Fax-+886-2-26099303
Tel+886-2-26002133 Fax-+886-2-2600030% Emailtteme@tteme.com tw
Email ttemc@tteme. com tw

File: D:C 1M1009158'0ut of band.EMI (8) D.vt.\:L'.'wel @Buvin) File: D:AC1M1009 154 out of band.EMI (2)
T

Data: 6
Level (dBuVim)
15

FCC PART-15C {16-PK)

i Y -6dB

58 58 FCC PART-15C {1G-AV)
3 i 08

2
E3 N R W

0
03150 2150, 2470, 2490, 2510, 2530 2430 2450. 2470F-I cquency {Mmf”f'- 2510. 2530
Frequency (MHz)
site no. : 2/C Chamber Data ne. : & GEED m, : &/C Chamber Data no. 7
Dis. / Ant. : 3m  3115(3775) Ant. pol. : VERTICAL BHoe § Lemze @ En - EHIEGERED Ant. pol. : VERTICAL
Limit : FCC PART-15C (1G-EK) it 0 e RIS (e )
Env. / Ins. : B564EC 27°C/59% OTarwei Wang Env. / Ins. : 8564EC 27°C/59%8 OJarwei Wang
EUT : FHS82-24G EUT ) : FHESZ-246G
Power Rating : DC 6V Power Rating : DC 6W
Test Mode : TEZ447.5 Test Mode r THZ447.5
Ant.  Cable Emission Ant. Cable ‘ Buission ]
Freq. Factor Loss Reading — TLevel Timits Margin Remark R Factor Loss Reading  Level Limits Margin Remark

(MHay  (d/m) (dB) (dBpU) (dPwUjm) (dPpUrm) (4B (MHz)  (dB/m) (dB) (dBp¥)  (dBpV/m) (dBp¥/m) (dEB)

1 2447.400 2B.15 6.41 75.16  109.72 74,00 -35.72 Peak ; 53;;'233 éi'ig 2'2% 7?52 12?229 :3'33 ’ig'ii LEIEER
z z483.600 28.1B  6.45  9.42 44.05 74.00 29.95 Peak : . : . : . . Average
S iostnn 28.33 e sh 1s.2m im 7400 5o poak 3 2486.400 28.18  6.45  7.70 42.34 54.00 11.66 Average

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

Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
2. The emission levels that are 20dB helow the official
limit are not reported.
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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 2.7kHz RBW and
2.7kHz 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 : Oct. 08, 2010 Temperature :23
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Humidity : 51%

No.| Channel | Test Frequency | 20dB Bandwidth (20dB Bilr?: dwidth)
1. 01 2404.000MHz 280kHz 186.67kHz
2. 16 2426.500MHz 280kHz 186.67kHz
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

% Agilent 12:58:37 Oct 8, 2616

a Mkrl 288 kHz
Ref 20 dBm -0.26 dB

#Peak

#Atten 30 JdB

1]
-6.1
dBm
LgFw

V1 s2
33 FC

£
f>50k
Swp

Center 2.404 848 GHz
#Res BHW 12 kHz

Span 3 MHz

#WBH 12 kHz Sweep 25.12 ms (601 pts)
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4.6.2. Channel 16, Frequency: 2426.500MHz
5 Agilent 13:82:34 Oct 8, 26108

a Mkrl 258 kHz

Ref 28 oBm #Atten 30 JB -0.26 dB
#Peak
Log
14 fod
B
|

—
=

o
5
=
é?___‘
=l
=
=

ol
dBin X RN "R ’nr“w}\m
Laftv ﬂ"»r"ﬂmﬁ"! t Mm“
V1 SEWW

33 FC

£
=50k
Swp

Center 2,426 4495 GHz Span 3 MH=z
#Res BH 12 kHz #WBH 12 kHz Sweep 25.12 ms (GB1 pts)

4.6.3. Channel 30, Frequency: 2447.500MHz
5 Agilent 15:24:45 Oct 8, 2010

Ref 268 dBm #Atten 30 dB -B.89 dB
#Peak
Log
1@
dB/

Ol

-5.1 JJ'Il'\M
& i T,

LafAw W”’WW WTHWMH
V1 82 m

53 FC

fia

[y
A
=
—
5

—

P
4

}éﬂ?

£01:
f>50k
Swo

Center 2.447 535 GHz Span 3 MHz
#Res BM 12 kHz #YBH 12 kHz Sweep 20,12 ms (601 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 : Oct. 08, 2010 Temperature :23 Humidity : 51%

The minimum adjacent channel carrier frequency separation: 1.508MHz

[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
# Agilent 14:46:14 Oct 8, 2618

a Mkrl 1.588 MHz

Ref 28 oBm #Atten 30 JB -1.27 dB
#Peak 1R s

Log 2

Lo i 4

Y il [

MMN “\h 1 W MWM nlop ﬂJ
o gl A T
v 52 _“Tﬁ_,»'ﬂ ,JJWJ\WWU

s3 FCITT ¥

f;%k Marker a

sep 11.508000 MHz

- -1.27 dB
Center 2.404 00O GHz Span 5.293 MHz
#Res BH 30 kHz #\WBH 30 kHz Sweep 712 ms (BB pts)

5.6.2. Channel 16, Test Frequency: 2426.500MHz
4 Agilent 14:44:35 0ct §, 2010

Ref 28 dBm #Atten 38 dB -8.41 4B
#Peak 1E N

Log *
0 fi 2 ]

o/ \ i |

“‘\m. A, \ﬂr,ﬁ . nj"lﬂ : M\Jﬂ N:Wn! )
. r f Pl ywmv '\JWK

V1 sz
53 FC

£01:
f>50k
Swo

Center 2.426 BBB GHz Span 5.293 MHz
#Res BH 30 kHz #\BH 30 kHz Sweep 712 ms (601 pts)
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3 Agilent 14:45:09 Oct 8, 2016

a Mkrl -1.588 MHz

Ref 268 dBm #Atten 30 dB @27 dB
#Peak N iR
Lag *
16 ﬂ.Tn I’O[ le
ny M \

- ] ik
“‘\m . 1, \ﬂﬁ . nf’lﬂ N wfﬁ mn! )
. | w [ETRR ﬂpw“v '\JWK

V1 sz
53 FC

£
50k
Swo

Center 2.426 BOB GHz Span 5.293 MHz
#Res BH 30 kHz #\BH 30 kHz Sweep 712 ms (601 pts)

5.6.3. Channel 30, Test Frequency: 2447.500MHz

i Agilent 15:07:37 Oct 8, 2010

Ref 28 dBm #Atten 34 dB —.@.?5 dB

#Peak iR 1
Log RVH ﬂ,n\

<
Bl

z

£

LgAw

V1 s2
33 FC

\'",—'\"‘\'

£01:
50k
Swo

Center 2.447 006 GHz Span 3 MHz
#Res BH 30 kHz #UBH 38 kHz Sweep 404 ms (6B 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.

6.3.

6.4.

6.5.

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

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.

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

Test Date : Oct. 08, 2010 Temperature :23 Humidity : 51%

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* 5.967ms = 358.02ms (<400ms)
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6.6.1. Channel 01, Test Frequency: 2404.000MHz

% Agilent 16:53:00 Oct 8, 2010

a Mkrl 5967 ms

Ref 15 dBm Atten 38 dB X @62 dB
#Peak

1|R

B/ ) o]

ol
-1
dBm

#PRvg

V1 s2

@ s 20 ms
Res BW 1 MHz #\JBH 1 MHz Sweep 28 ms (BB1 ots)

Uutput PDWEF Amplitude Threshold —@.18 Bm
(Above Threchold Lvi)

Current Data
Output PHr Max Pt Min Pt
Full Burst Hidth: ——- -———= -———= -———=

= Agilent 16:54:28 Oct 8,

Ref 28 oBm Atten 38 dB
#Peak

LaRw | | w

vl s2 b { | h. J

$3 FC ' |

AR
£0F):
F>50k

}hh I
!

IH

- _—
-
=

Center 2,404 BaQ GHz Span @ Hz
Res BW 188 kHz #YBH 168 kHz Sweep 1 5 (681 pts)
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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 : Oct. 08, 2010 Temperature :23 Humidity : 51%

The number hopping channel is 30.
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i Agilent 14:47:37 Oct 8, 2016

Ref 28 oBm #Atten 30 JB
#Peak
Log

14 ! |
dB/

LaAw

V1 52 .l‘.]r) Ma .

33 FC '

oo e

Swp

Start 2.386 30 GHz Stop 2.466 82 GHz
#Res BH 106 kHz #\WBH 30 kHz Sweep 22.24 ms (GB1 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.
1. |Power Meter Anritsu ML2487A | 6K00005406 | Feb. 11, 10" | Feb. 10, 11’
2. |Power Sensor Anritsu MA2491A 030873 Feb. 11, 10’ | Feb. 10, 11°

8.2. Block Diagram of Test Setup
RADIO CONTROL (EUT) POWER SENSOR
POWER METER
8.3. 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)
8.4. 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.
8.5. Test Procedure (DA 00-705)
The transmitter output was connected to the power sensor and record the reading of
power meter.
8.6. Test Results

PASSED. All the test results are listed below.

Test Date : Oct. 07, 2010 Temperature :27 Humidity : 66%

No. | Channel | Test Frequency | Peak Output Power Limit
1. 01 2404.000MHz 15.25dBm 21dBm
2. 16 2426.500MHz 14.92dBm 21dBm
3. 30 2447.500MHz 14.72dBm 21dBm
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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 E4446A | US44300366 |Aug. 04, 10’|Aug. 03, 117

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)).(
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 : Oct. 07, 2010 Temperature :27 Humidity : 66%

1. 2404.000MHz: During 30MHz~25GHz bandwidth. In the 650MHz, the -55.04dBm
is max value that is lower than 20dB of primary channel.

2. 2426.500MHz: During 30MHz~25GHz bandwidth. In the 650MHz, the -55.16dBm
is max value that is lower than 20dB of primary channel.

3. 2447.500MHz: During 30MHz~25GHz bandwidth. In the 150MHz, the -52.56dBm
is max value that is lower than 20dB of primary channel.

Note: The peak above the limit line is the carrier frequency.
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9.6.1. Channel 01, Frequency: 2404.000MHz

i Agilent 20:53:46 Oct 7, 2016

Mkrl 658 MHz

Ref 28 oBm #Atten 30 JB -55.84 dBm
#Peak

£0f): | &
FTun T b L b T A S MM

Start 30 MHz Stop 25.00 GHz
#Res BH 106 kHz #JEH 106 kHz Sweep 3811 s (B@1 pts)

9.6.2. Channel 16, Frequency: 2426.500MHz

# Agilent 20:54:27 Oct 7, 2010

Mkrl 658 MHz

Ref 268 dBm #Atten 30 dB -EB5.16 dBm
#Peak

£fy | 2
FTun T PP g, MWWWW

STTSI T P IR B W e v

Start 30 MHz Stop 25.080 GHz
#Res B 188 kHz sVBH 108 kHz Sweep 3.011 5 (681 pts)
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9.6.3. Channel 30, Frequency: 2447.500MHz

# Agilent 20:55:37 Oct 7, 2010

Mkrl 158 MHz

Ref 200 dBm #Atten 30 JdB -52.56 dBm
#Peak

1]
-4.9
dBm
LgAw

VL sz
53 FC

£ s
FTun A m o I Mkmwwwmw

Swp P send ]

Start 30 MHz Stop 25.00 GHz
#Res BH 188 kHz #VBH 188 kHz Sweep 3.811 5 (681 pts)
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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.

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)). (

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.
Hopping Off
Test Date : Oct. 08, 2010 Temperature :23 Humidity : 51%
1. Below Band edge : The highest emission level is -35.98dBm on 2.400001GHz
2. Upper Band edge: The highest emission level is -59.38dBm on 2.48359GHz

Hopping On
Test Date : Oct. 20, 2010 Temperature :24 Humidity : 50%

3. Below Band edge: The highest emission level is -44.40dBm on 2.38988GHz
4. Upper Band edge: The highest emission level is -50.79dBm on 2.48364GHz
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Hopping Off
10.6.1. Below Band edge

% Agilent 12:54:42 Oct 8, 2610

Mkre 2.400 B8l GHz

Ref 26 dEm #Atten 30 dB -35.98 dEm
#Peak
Log ’gﬂ
10 / \\1
dB/ e
{ﬂpfkﬂﬂv [} e \
. . o OV
T T i
-6.1
dBm
LgFw
V1 52
Start 2,398 50 GHz Stop 2,484 931 GHz
#Res BH 186 kHz #VEH 108 kHz Sweep 1 ms (BB1 pts)
Marker Trace Typa ¥ Axic Amplitude
1 1y Freg 2.483 977 GHz 14.44 dBm
2 1y Freg 2.4688 BA1 GHz -35.98 dBEm

10.6.2. Upper Band edge

Nct 8, 2616

Mkre 2.483 59 GHz

Ref 28 <Bm #Htten 30 dB -59.38 dBm
#Peak ¢
Log i
1@ Il
dB/ f 1‘-1
o
1] hﬂwjdj
-6.4 m“k i
dB !
Lgf;n'u' MWJMWMW»—W'I B e, ;,.é_._
Ml 52
Start 2.441 15 GHz Stop 2.484 68 GHz
#Res BH 108 kHz #\BH 106 kHz sweep 5,28 ms (6B pts)
Marker Trace Type ® Axig Amplitude
1 1y Freq 2.447 46 GHz 13.91 dBm
2 1y Freq 2.483 549 GHz -59.38 dBm
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Hopping On
10.6.3. Below Band edge

% Agilent 17:16:33 Oct 26

Mkrl 2.389 88 GHz
Ref 21.8 dBEm #Atten 30 dB -44. 4@ dBm
#Peal
Log
18
dB/
Offst
1.8
dB |
0l
-3.0
dBm }
)

LgFw

vl s2 W |

53 FC 1
1o | | m

£(f: L Wit
FTun .!,!phW W\’WW“IMW

Swp v

—_—

Start 2.318 B8 GHz Stop 2.416 B3 GHz
#Res B 188 kHz sVBH 108 kHz Sweep 12.8 ms (61 pts)

10.6.4. Upper Band edge

% Agilent 17:18:53 Oct 28, 2618

Mkrl 2.483 64 GHz
Ref 21.8 dBm #Atten 30 JB 50,79 dBm
#Peak
Log YRR
14
dB/
Dffst
1.3
dB

o, PV
o “ﬂ
U1 52 bl

S3 FC iy '
£ | ,”HTN My W W .w.. 1
FTun. V ] WWWWM

Swp

Start 2.439 02 GHz Stop 2.508 B8 GHz
#Res BH 106 kHz #JEH 106 kHz Sweep 736 ms (GO 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

I am INE

12.1.2.Frequency Range 30MHz~1GHz, Side
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12.1.3.Frequency Range 30MHz~1GHz, Lie
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12.1.4.Frequency Range Above 1GHz, Stand
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12.1.5.Frequency Range Above 1GHz, Side
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12.1.6.Frequency Range Above 1GHz, Lie
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12.2.Photo of 20dB Bandwidth Measurement
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12.4.Photo of Time of Occupancy Measurement
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12.6.Photo of Maximum Peak Output Power Measurement
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12.8.Photo of Band Edges Measurement
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