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TEST SUMMARY

7.1.1 SPURIOUS RADIATED EMISSIONS
Result: ok
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1. General Remarks

1.1 Complementary Materials

All attachments are integral parts of this test report. This applies especially to the following
appendix:

Appendix 1: Test Results

1.2 Trace ability

Ali measurement equipment calibrations are traceable to NIST or whete calibration is performed
outside the United States, to equivalent nationally recognized standards organizations

1.3 Calibration

Equipment requiring calibration is calibrated periodically by the manufacturer or according to
manufacturer’s specifications. Additionally all equipment is verified for proper performance on a
regular basis using in house standards or comparisons

1.4 Measurement Uncertainty

The estimated combined standard uncertainty for radiated emissions measurements is + 3dB.

1.5 Location of original data

The original copies of all test data taken duting actual testing were attached at Appendix 1 of this
report and delivered to the applicant. A copy has been retained in the TUV Rheinland
(Shenzhen) file for certification follow-up purposes.




TUV Rheinland A
Product Safety GmbH TUV TUV Rheintand Group
Am Grauen Stein D - 51105 KéIn

Priifbericht - Nr.: 17001641 003 Seite 5 von 12
Test Report No. Page 5of 12

2. Test Sites

2.1 Test Facilities

Shenzhen Academy of Metrology and Quality Inspection
Bldg of Academy of Metrology and Quality Inspection
Longzhu Road, Nanshan District

Shenzhen, P.R. China

Shenzhen Academy of Metrology and Quality Inspection is listed under FCC test firms and can

be found on FCC website.

2.2 List of Test and Measurement Instruments

Table 1: List of Test and Measurement Equipment

Kind of Equipment Manufacturer Type S/N Calibrated
until

Spurious Emission

EMI test receiver Rhode & Schwarz | ESI26 SB3336 2005-02-01

Bilog Antenna Chase CBL6112B | SB3440 2005-02-01

Anechoic Chamber Albatross 3m Site N/A 2004-06-07
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3. General Product Information

3.1 Product Function and Intended Use

The equipment under test (EUT) is a RC toy, operating at 27 1450MHz and 40 685MIHz. The
associated transmitter controls the forward, backward, left, right and some special movements.

FCCID

X0001-528 Amazing Robot RZKX0001-528

3.2 Circuit Description
1) Q1 and the associated circuit act as a Rb-receiver.

2) IC1 and the associated circuit act as an RF demodulator and AF amplifier.
3) Q2-Q10 and the associated circuit act as a power amplifier for DC motors.

3.3 Ratings and System Details

Receiver
Frequency range : | 27.1450MHz and 40.685MHz
Number of channels : | 1 for each frequency band
Type of antenna : | Permanently attached receiving antenna.
Power supply : | Battery operated
Protection Class I
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3.4 The basic operation modes are:

- Power: On and off
- Motor movement: left, 1ight, forward, backward, tuin body, move arms, turn hands.

For further information 1efer to User Manual

3.5 Submitted Documents

The submitted documents are listed as follow:
- Circuit diagram

- Rating label
- User manual

3.6 Related Submittal(s) Grants

This is a single application for certification of the receiver; the transmitter for this receiver is
authorized by the Certification procedure
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4. Test Set-up and Operation Mode

4.1 Principle of Configuration Selection

Emission: lhe equipment under test (EUT) was configured to measure its highest possible
radiation level. The test modes were adapted accordingly in reference to the instructions for use.

4.2 Test Operation and Test Software

Test operation should refer to Section 5 and 7.

- There was no special software to exercise the device.

4.3 Special Accessories and Auxiliary Equipment

The product has been tested together with the following additional accessories:

-nonc

4.4 Countermeasures to achieve EMC Compliance

Ihe test samples, which have been tested, contain the noise suppression parts as described in the
Circuit Diagram or the Technical Construction File. No additional measures were employed to
achieve compliance

Diagram 1 Measurement Equipment Configuration for Radiation Test

Ant-Tower

‘Buppors Unjls

Ground Plane

Test Récéivar-
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5. Test Methodology

5.1 Radiated Emission

The 1adiated emission measurements were performed according to the procedures in ANSI
€63 4-2001.

The equipment under test (EUT) was placed at the middle of a 80cm height turntable, and the
turntable is 3 meters far from the measuring antenna. During the testing, the EUT was operated
standalone and arranged for maximum emissions. The EUT was tested in three orthogonal
planes.

The investigation is performed with the EUT rotated 360 , the antenna height scanned between
Im and 4m, and the antenna rotated to repeat the measurements for both the horizontal and
vertical antenna polarizations. Repeat the measurement steps until the maximum emissions were
obtained.

The frequency range scanned is from the lowest radio frequency signal generated in the device
which greater than 9 KHz to the tenth harmonic of the higest fundamental frequency or 40GHz,
whichever is lower.

All radiated tests were performed at an antenna to EUT with 3 meters distance, unless stated
otherwise in section 7.1.1 of this test report.

6. Field Strength Calculation

The field strength at 3m was established by adding the meter reading of the spectrum analyzer to
the factors associated with antenna correction factor, cable loss, preamplifiers and filter
attenuation.

The equation is expressed as follow:
FS=R+AF+CF +FA-PA

Where FS = Field Strength in dBuV/m at 3 meters.
R =Reading of Spectrum Analyzer in dBuV.
AF = Antenna Factor in dB.
CF = Cable Attentuation Factor in dB.
FA =TFilter Attenutaion Factor in dB.
PA = Preamplifier Factor in dB.

FA and PA are only be used for the measuring frequency above 1 GHz.
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7. Test Results

7.1 Spurious Radiated Emissions

RESULT: ok

T'est Specification : FCC Part 15 section 15.109

Test Method : ANSIC63.4-2001

Measutement Location :  Semi Anechoic Chamber

Measurement Distance : 3m

Detector Function : Quasi Peak

Measurement BW : 100KHz

Supply Voltage : DC by internal battery

Measuring Frequency Range 30-1000MHz

Polarization: Horizontal

Frequency | Reading | Anienna | Attentuation Field Limit Delta to Limit

Factor of cable strength at 3m
at 3m

(MHz) | (dBuV/m) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) (dB)
150.00 43.30 43.5 (.2
188.46 31.70 43.5 12.8
940.74 26.60 46.0 19.4

According to section 15.31 (0), no measurement result needs to be recorded when the amplitude

of the measured signal is 20 dB below the limit.

Reading on page 3 is done with transmitter operated and shows harmonics of the transmitter and

noise created by the motors in the receiver .

For test tesults 1efer to Appendix 1, page 1-4
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Polarization: Vertical

Frequency | Reading | Antenna | Attentuation Field Limit Delta to Limit
Factor of cable strength at 3m
at 3m
(MHz) | (dBuV/m) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) (dB)
42.54 39.70 40.0 0.3
150.24 35.90 43.5 7.6
188.10 39.90 43.5 3.6

According to section 15 31 (o), no measurement result needs to be recorded when the amplitude
of the measured signal is 20 dB below the limit.

Reading on page 3 is done with transmitter operated and shows harmonics of the transmitter and
noise created by the motors in the receiver.
For test results refer to Appendix 1, page 1-4

Limit Subclause 15.109

The field strength of radiated emissions fiom unintentional radiators at a distance of 3 metess :

Frequency Field strength Field strength Measurement distance
(MHz) (micro volts/meter) | (dBuV/m) (meters)
30-88 100 20*log(100) = 40.0 3
88-216 150 20*log(150) =43.5 3
216-960 200 20*log(200) = 46.0 3
Above 960 3500 20*1og(500) = 54.0 3
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8. Photograph of the Test Set-Up

Photograph 1: Set-up for radiated emission, standby

Photograph 2: Set-up for radiated emission, operated

9. List of Tables and Diagrams

Table 1:  List of Test and Measurement Equipment "
Diagram 1: Measurement Equipment Configuration for Radiation Test

10. List of Photographs

Photograph 1: Set-up for radiated emission, StANADY ... ..o commmmmm s sssssssssn. o
Photograph 2: Set-up for radiated emission, operated . e
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Radiated Zmission Test
EUT: AMRZING ROBOT RECEIVER
Manufacturer: )
Cperating Condition: SIANDBY (27+40MHz)
Test Site: 3m CHAMBER
Operator: Jimmy
Test Specification: Polarisation:H (STAND)
Conment:
Stazrt of Iest: 2/13/04 / 11:33:06PM
SCAN TABIE; 'test Field(30M-16)"
Short Description: Field Strength{30M-1G)
Start Stop Step Detector Meas. Ik Iransducer
Frequency Freguency Width Time Bandw.

30.0 MHz 1 0 GHz €0.0 kHz CuasiPeak 500.0 ms 120 kHz HI562new

Lavel [dBy/m)

- | ' ]

70

L]

s 1

Y
» h
/ \I\ A b e
A L

F R S— f J v , R i i
= A "Wy, P kit
Y 3 L
10 =
? e E 7om 100M 200M 200M 500M 700M 1G
Frequency [Hz]
x MES TUYO12411 fin OF
MES TUVO212411_gro PK
LM FCC ClassB F QP/AV - FCC ClassB, field strength
MEZASUREMENT RESULT: "TU'V0213411_fin [= 20
2/13/04 11:40PM
Fxrequency Ievel Iransd Timit Margin Height Azimuth Polarisation
MHz dBuv/m dB - dBuv/m dB cm deg
150. 000000 43.30 ic.8 43 .5 0.2 150.0 217.00 HORIZONWIAL

188.460000 31.70 10.7 43.5 1z.8 00 6 304 .00 HORIZONIAI
240.740000 26.60 25 2 46.0 19.4 100 0 105.00 HORIZOWIAL

2/14/04 12:22AM 10V0213411
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Radiated Emission Test
EUL: AMAZING ROBOT RECEIVER
Manufacturer:

Operating Condition: SIANDBY{27+40MHz)

Iest Site: 3m CHAMBER

Operator: Jimmy

Test Specification: Polarisation:V(SIAND)
Comment :

Start of lest: 2/13/704 / 11:41:26FM

SCAN TABLE: "test Field(30M-1G)"

Short Description: Field Strength!(30M-1G)

Start Stop Step Detector Meas IF Iransducer
frequency Fregquency Width Time Bandw .
30.0 MHz 1.0 GHz 60 0 kHz QuasiPeak 500.C ms 120 kHz HI562new
Level [dBpWim]
&0 T T : ] T T
i i : ] i \
| A :
60 : i . H !
50 i i
- ', 1 i ] :
i : ! '
40 =] 5 ! v 13 ; {
30 //\/\ /-\[V\ j \M\\[ \‘\/\ by, L e g
i v ; r AR
R N Lt
20 ; ; .
10 i ! : :
o ! oo
: o ! b 1 . R
b som 501 7o0m 100M 200M 300M s00M 7008 1G
Fregueney Hz]
x MES TUV0213412_fin QP
MES TUV0213412_pre PK
LiM FCC ClassB F QP/AV  FGG ClassB. field strength
MEASUREMENT RESULT: "IUV0213412 fin QP
2/13/04 11:48FM
Fregquency Level Iransd ILimit Margin Height Azimuth Polarisation
MHz dBpV/m ~dB  dBpv/m fi:] cn deg
42 .540000 39.70 14 .2 40.0 03 100.0 239.00 VERIICAT
150.240000 35.90 10.9 43.5 7.6 100.¢ 109 .00 VERIICAT
183.100000 3% 90 10 7 43.5 3.6 100.0Q 299 00 VERIICAI
2/14/04 12:228M TUV0213412
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Radiated Emission Test

EUI: AMAZING ROBOT RECEIVER Rx
Manufacturer:

Operating Condition: CPERAIED 27.145 MHz + 40.685 MHz
Test Site: 3m CHAMBER

Operatozr: Jimmy

Test Specification: Polarisation:H

Comment:

Start of Isast: 2/13/04 / 11:09:24PM

SCAN TABIE: "test Field({30M-1G)"

Short Descripticn: Field Strength (30M-1G)
Start 3top Step Detector Meas. IF Izansducer
Frequency Frequency Width Time Bandw.

30 Q0 MH=z 1 0 GHz 60.0 kHz QuasiPeak 500.0 ms 120 kHz HIS6Znew

Level {dBpYim]

a0

70

!
|
‘ ? |
° ! . |
: ; 1
i ! . .
]

50 i : : —
/ \ ! 1 L 3 ¥ T T p T,
a0 ! m—— i L [
: : i | h I
T e N T Nty
® ! / ¥ v T g *,” i |'||‘ : MJ‘} Lo
I H A 1 %
20 /\L : N 1 M
; ; ; I % : : T
i i I ! v
10 : } ; : -
Pt ! L i i i
" sm 50M 70M 100/ 200M 2000 500M 700M 16
Frequoncy [Hz]
x MES TUVO213410_fin QP
MES TUVOZ13410_pre PK
——— LI FCC ClassB F QPIAV  FGC ClassB, field strength
MEASUREMENT RESULI: "TU?@ZIBélQ_fin oF "
2/13/04 11:25PM
Frequency Level Iransd limit Margin Height Azimuth Polarisation
MHZz dBuv /m dBE  dBuv/m 4B o1 deg
40 680000 61.40 15.0 1.0 9.6 150.0 93 .00 HORIZONIAL
151 320000 38 10 10.9 43.5 4.8 150.0Q 198 .00 HORIZONIAT
180.020000 42 .80 0.7 43.5 0.9 134.0 84 .00 HORIZOWIAL
203.400000 42.90 10.8 43.5 07 100 0 99.00 HORIZONIAL
217 140000 45. 90 11 .2 46.0 01 i00.0 90.00 HORIZCOMIAL
244 080000 41 S0 12.3 46 0 4.5 100.0 107.00 HORIZONIAL
284 760000 45.40 13.5 46.0 G.6 100.0 97 00 HORIZONIAL
359600000 18.30 20.2 46.0 21.1 150 .0 234,00 EORIZONIAL
709.440000 26.00 26.6 46.0 20 0 150 0 283.00 HORIZONWTAL
729480000 25.30 25.8 46 0 20.7 100.0 285.00 HORIZONIAL

2/14/04 12:225M  IUVD213410
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EUI: AMAZING ROBOT RECEIVER Rx
Manufacturer:
Operating Condition: OPERAIED 27 .145 MHz + 40 685 MHz
Test Site: 3m CHAMBER
Operator: Jimmy
Test Specification: Polarisation:Vv
Comment :
Start of Test: 2/13/04 / 11:09:24PM
SCAN TABIE: ‘test Field(30M-1G}"
Sheort Description: Field Strength (30M-1G}
Start Stop Step Detector Meas. IF Iransdocar
Frequency Freguency Width Time Bandw .
30.0 MH=z 1 0 GHz 60.0 klz QuasiPeak 300 0 ms 120 kHz HIS562new
Level [d8\im]
80 - ) -
l T ] !
| H | I | |
7o T : 7 o
| [ | : [
i 1 | i
50 /v'\L ‘r -
I ! i 1
o f—d 1 | T
} :\ i ' | : 1
a0 ‘ | T , i | ;
" / L A r/\\}'l/ Y \\JL # Il:.&!} 1 iy JJMJ,,M
; . \wra v i ) Q\ Wl I
e .‘ PR T s
20 T p h B + | X T : v
! ! : L ! ! ; i
0 : T T : i
A i L b ; L :
20M 50M 70M 100M 2c0M 200M 500N 70014 16
Fraquency [Hz] ’
x MES TUVD213410_fin QP
MES TUVO213410_pre PK.
= LIM FCG ClassB FQPMAY FCC ClassB field strength
MEASUREMENT RESULT: "I’UVD2IE410_£':EII opn
2/13/04 11:25BM
Frequency Level Iransd Limit Margin Height &aAzimuth Polarisation
MHz dBpV/m dB  dBu¥/m dB cm deg
40 680000 61.40 15:0 1.0 9 6 150.0 93° 00 VERTICAL
151 320000 38.70¢ 10.9 43 5 4.8 150.0 198.00 VERIICAL
150.020000 42 .10 10.7 43 .5 i.4 134.0 84 00 VERIICAI
244.080000 41.50 12.3 46.0 4.5 100.0 107 00 VERTICAL
284. 760000 46.40 13.5 46.0 Q.1 100 O @7 00 VERIICAL
398 600000 18, 30 20.2 46 .0 27.1 150.0 234 .00 VERIICAI
709.440000 26 00 26.6 45.0 20.0 150.0 283.00 VERIICAI
729.480000 25.30 25.8 46.0 20.7 igo .o 295.00 VERIICAL .
2/14/04 12:22AM  TUV0213410




