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1

DOCUNMENTATI ON

1.1 TEST REGULATI ON

FCC Rul es and Regul ati ons Part 15 Subpart Aand C(June 23, 1989) Intentional Radi ators

Test procedure :
AC power |ine conduct ed em ssi on, radi ated eni ssion, frequency stability and occupi ed
bandwi dth tests were perfornmed according to the procedures in ANSI C63. 4-1992.

1.2 CGENERAL | NFORMATI ON
1.2.1 Test facility :

1) Test Facility | ocated at EMC Engi neering Dept. Testing Div. : No.2 and 3 Anechoic
Chambers( 3 neters Site )
FCC filing No. : 31040/ SIT 1300F2

2) EMC Engi neering Dept. Testing Div. is recognized under the National Voluntary
Laboratory accreditation Programfor satisfactory conpliance establishedintitle
15, Part 285 Code of Federal Regulations.

NVLAP Lab Code : 200189-0 (Effective through :* June 30, 2000)

1.2.2 Description of the Equi prent Under Test (EUT)

1) Type of Equi prent : Radio Controlled Toy

2) Product Type . Pre-Production

3) Category : Low Power Communi cation Device
Transm tter

4) EUT Authorization : Certification

5) FCCID . CVTTD3531

6) Trade Nane : NI KKO

7) Model No. . TD3531

8) Operating Frequency Range © 26.995 MHz — 27.255 MHz

9) Highest Frequency Used in the EUT . 27.145 MHz

10) Serial No. . None

11) Date of Manufacture -

12) Power Rating : DC 9.0V(Battery)

13) EUT Groundi ng . None

1.2.3 Definitions for synbols used in this test report

X - indicates that the listed condition, standard or equi prent is applicable for
this report.

- indicates that the listed condition, standard or equi pnent is not applicable
for this report.

JQA QUALITY ASSURANCE ORGANIZATION
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1.3 TEST CONDI TI ON

1.3.1 The neasurenent of the AC Power Line Conducted Em ssion
- was perfornmed in the following test site.
_X_ - was not applicable.

Test | ocation :

Saf ety Testing Center EMC Engi neering Dept. Testing Div.
21-25, Kinuta 1-chome, Setagaya-ku, Tokyo 157-8573, Japan

___ - Shielded Enclosure
___ - Anechoic Chanmber No. 2 (portable Type)

Used test instrunments :

Type Model No. Manufacturer Serial No. Last Cal. I nterval
___ - Field Strength Meter ESH 2 Rohde & Schwarz 880370/ 016 May 1999 1 Year
___ - Field Strength Meter ESH 3 Rohde & Schwar z 881460/ 016 May 1999 1 Year
___ - Field Strength Meter ESH 3 Rohde & Schwarz 881460/ 030 Nov 1999 1 Year
- LISN KNW 407 Kyoritsu Electrical 8-833-6 Apr. 1999 1 Year
___ - LISN KNW 407 Kyoritsu Electrical 8-855-2 Apr. 1999 1 Year
_ - LISN KNW 407 Kyoritsu El ectrical 8-757-1 Apr. 1999 1 Year
___ - RF Cable 3D-2W Fuj i kura 155-21-005E0 Apr. 1999 1 Year
___ - RF Cable 3D 2w Fuj i kura 155-21-006E0 Apr. 1999 1 Year

JQA QUALITY ASSURANCE ORGANIZATION
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1.3.2 The neasurenent of the Radiated Eni ssion(30 MHz — 1000 MHz)
X - was perforned in the following test site.
- was not applicable.

Test | ocation :

Saf ety Testing Center EMC Engi neering Dept. Testing Div.
21- 25, Kinuta 1-chone, Setagaya-ku, Tokyo 157-8573, Japan

___ - Anechoic Chanber No. 3 (3 neters)

X - Anechoic Chanber No. 2 (3 neters)

Validation of Site Attenuation :
1) Last Confirnmed Date :March, 1999
2) Interval ;1 year

Used test instrunments :

Type Model No. Manuf acturer Serial No. Last Cal. I nterval

___ - Field Strength Meter ESV Rohde & Schwarz 872148/ 039 May 1999 1 Year
___ - Field Strength Meter ESVP Rohde & Schwar z 879783/ 030 May 1999 1 Year
X - Field Strength Meter ESVP Rohde & Schwar z 881487/ 004 May 1999 1 Year
___ - Field Strength Meter ESVP Rohde & Schwar z 881487/ 005 May 1999 1 Year
___ - Antenna KBA-511A Kyoritsu Electrical 0-201-13 Nov. 1999 1 Year
_X_ - Antenna KBA-511A Kyoritsu Electrical 0-170-1 Nov. 1999 1 Year
___ - Antenna KBA- 611 Kyoritsu Electrical 0-210-5 Nov. 1999 1 Year
_X_ - Antenna KBA- 611 Kyoritsu Electrical 0-147-14 Nov. 1999 1 Year
X _ - RF Cable 5D 2W Fuj i kura 155-21-001E0 Feb. 1999 1 Year
___ - RF Cable 5D 2W Fuj i kura 155-21-002E0 Feb. 1999 1 Year

JQA QUALITY ASSURANCE ORGANIZATION
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1.3.3 The neasurenent of the Radi ated Eni ssion(Above 1000 MHz)
___ - was perforned in the followi ng test site.
_X_ - was not applicable.

Test | ocation :

Saf ety Testing Center EMC Engi neering Dept. Testing Div.
21- 25, Kinuta 1-chone, Setagaya-ku, Tokyo 157-8573, Japan

- No. 2 site (3 neters)
___ - No. 3 site (3 neters)

Validation of Site Attenuation :

1) Last Confirnmed Date :March, 1999
2) Interval :1 year

Used test instrunments :

Type Model No. Manuf act urer Serial No. Last Cal. I nterval
___ - Spectrum Anal yzer 8566B Hew ett Packard 2140A01091 Apr. 1999 1 Year
___ - Spectrum Anal yzer 8566B Hew ett Packard 2747A05855 May 1999 1 Year
__ - Log-Periodic Antenna HL 025 Rohde & Schwar z 340182/ 015 Nov. 1999 1 Year
___ - RF Cable S 04272B Suhner 155-21-011E0 May 1999 1 Year
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1.3.4 The neasurenent of the Frequency Stability

___ - was perforned.

_X_ - was not applicable.

Used test instruments

Type
- Frequency Counter
- Oven
- DC Power Supply

Mbdel No. Manufacturer

53131A Hew ett Packard
- Chni shi Co. Ltd.
6628A Hew ett Packard

1.3.5 The neasurenent of the Qccupi ed Bandw dth

_X_ - was perforned.

- was not applicable.

Used test instruments

Type
X_ - Spectrum Anal yzer
- Spectrum Anal yzer
- Function Generator
- FM Li near Detector
- Level Meter

Model No. Manuf acturer

8566B Hew ett Packard
8566B Hew ett Packard
3325A Hew ett Packard
MB61A Anritsu Corp.

M.422C Anritsu Corp.

Serial No.
3546A11807

3224A00284

Serial No.
2140A01091
2747A05855
2512A21776
M/ 7486
MB7571
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1.4 EUT MODI FI CATI ON

X -No nodi fications were conducted by JQAto achi eve conpliance to C ass Bl evels.
___ -To achieve conpliance to Class Blevels, the foll owi ng changes were nmade by JQA
during the conpliance test.

— |IThenodi ficationswill beinplenentedinall productionnodel sof thisequipnent. [

Appli cant : Dat e

Typed Nane : Posi tion

JQA QUALITY ASSURANCE ORGANIZATION
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1.5 TEST RESULTS

AC Power Line Conducted Em ssion ___ - Applicable _X_ - NOT Applicable
The requirenents are _ - PASSED ___ - NOT PASSED
Remar ks :

Radi at ed Eni ssion [ 8§15. 227] _X - Applicable __ - NOT Applicable
The requirenents are _X_ - PASSED ___ - NOT PASSED
Remar ks:

Frequency Stability ___ - Applicable _X_ - NOT Applicable
The requirenments are ___ - PASSED __ - NOT PASSED
Remar ks:

Cccupi ed Bandwi dt h [815.215(c)] _X_ - Applicable __ - NOT Applicable
The requirenents are _X_ - PASSED ___ - NOT PASSED
Remar ks:

JQA QUALITY ASSURANCE ORGANIZATION
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1.6 SUWARY
General Remarks
The EUT was tested according to the requirenents of FCC Rul es and Regul ati ons Part
15 Subpart A and C (June 23, 1989) under the test configuration, as shown in cl ause
1.7 to 1.09.
The conclusion for the test itens of which are required by the applied regulation
is indicated under the final judgnent.
Fi nal Judgnent
The “as received” sanple;

x - fulfill the test requirenents of the regulation nentioned on clause 1.1

- fulfill the test requirenents of the regulation nmentioned on clause 1.1
but with certain qualifications.

- doesn't fulfill the test regulation nmentioned on clause 1.1

Begin of testing: January 20, 2000

End of testing : January 24, 2000

- JAPAN QUALI TY ASSURANCE ORGANI ZATI ON - Signatories
Masaaki Takahashi Shi geru Csawa
Manager Assi st ant Manager
JQA EMC Engi neeri ng Dept. JQA EMC Engi neeri ng Dept.
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1.7 TEST CONFI GURATI ON / OPERATI ON OF EUT
1.7.1 Test Configuration

The equi prent under test (EUT) consists of
Item Manuf act ur er Model No. FCC ID Serial No
Radi o Controlled Toy NI KKO TEC TD3531 CVTTD3531 None

| NTERNATI ONAL LTD.

1.7.2 CQOperating condition

Power supply Voltage : 9.0 VDC(Battery)
The tests have been carried out under the transmtting condition

JQA QUALITY ASSURANCE ORGANIZATION
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1.8 PRELI M NARY TEST AND TEST- SETUP ( DRAW NGS)
1.8.1 AC Power Line Conducted Em ssion ( 450 kHz — 30 MHz)

Accordi ngtodescriptionof ANSI C63. 4-1992 sec. 13.1.3.1, the ACpower |ineprelimnary
conduct ed eni ssions nmeasurenents were carried out.

The prelimnary conducted neasurenments were perforned using the spectrum anal yzer
to observe the emission characteristics of the EUT.

The EUT configuration, cabl e configuration and node of operation were deternined for
produci ng the maxi num| evel of enissions. These configurations were used for final
AC power |ine conducted em ssions neasurenents.

Shi el ded Encl osure

- Side View -
Verti cal
G ound
Pl ane
0.4 E]
|
|
|
|
|
|
|
| Measuri ng
| Recei ver
EUT
Tabl e
LI SN

Power Line
Filter

to AC Power
Li ne

Hori zontal G ound Pl ane
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1.8.2 Radiated Em ssion ( 30 MHz — 1000 MHz)

According to description of ANSI C63.4-1992 sec.13.1.4.1, the prelinminary radi at ed
em ssi ons neasurenent were carried out. The prelimnary radi ated nmeasurenents were
performed at the measurenent distance that specified for conpliance to determinethe
em ssion characteristics of the EUT.

The EUT configuration, cabl e configuration and node of operati on were deternined for
produci ng t he maxi muml evel of em ssions. These configurati ons were used for the final
radi ated eni ssi ons measurenents.

Anechoi ¢ Chanber

- Side View - B
4 m_‘r
Hal f - wave
Di pol e Ant enna
.
|
|
EUT |
i 1 mY¥ | Field Strength
| I Met er
Turn | :
Tabl e : 0.8 m |
| I
— /)
I |
|
: I Ground Pl ane
|
’ g
I‘ 3 m rl

JQA QUALITY ASSURANCE ORGANIZATION



'EA JQA Application No. : 400- 90678 FCC I D : CVTTD3531
Model No. : TD3531 | ssue Date :February 2, 2000

St andard :CFR 47 FCC Rul es Part 15 Page 14 of 24

1.8.3 Radiated Em ssion (Above 1 GHz)

According to description of ANSI C63.4-1992 sec.13.1.4.1, the prelinminary radi at ed
em ssi ons neasurenents were carried out. The prelininary radi at ed neasurenents were
performed at the measurenent distance that specified for conpliance to determinethe
em ssion characteristics of the EUT.

The EUT configuration, cabl e configuration and node of operation were deternined for
produci ng t he maxi muml evel of em ssions. These configurati ons were used for the final
radi ated eni ssi ons measurenents.

Anechoi ¢ Chanber

G ound Pl ane

- Side View - B
4 mx-
Log- periodic
| ‘ Ant enna
|
[ ‘ ‘ ‘
I
I
EUT :
1 mY¥- | Spectrum
| Anal yzer
Turn :
Tabl e 0.8 m |
I L
I
——— A
I
I
I
|
|

A
w
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1.8.4 Frequency Stability :

Accordi ng to description of ANSI C63.4-1992 sec.13.1.5 and sec. 13. 1. 6, the frequency
stability nmeasurenents were carried out. By using frequency counter with suitable
RF amplifier, the carrier frequency of the transmtter under test was neasured with
atenperaturevariationof —20°Ct o +50°Cat t he normal supplyvoltage, andif required,
with a variation in the primary voltage from85 %to 115 %t he rated supply voltage
at the tenperature of +20°C.

These measurenments were carri ed out after all owsufficient tinme (approximtely 1 hour)
for the tenperature of the chanmber to stabilize

Oven

Verti cal
Ant enna
EUT
[ Frequency )
[ Counter |Wth
Sui tabl e
Amplifier

Power
Suppl y

If required
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1.8.5 Cccupied Bandwi dt h :

According to description of ANSI C63.4-1992 sec.13.1.7, the occupied bandw dth
measurenents were carried out. By using a spectrumanal yzer with a vertical antenna
for picking up the signal, the neasurenents of the enission were nade under the
transmtting nodes of the EUT.

The resol ution bandw dth of spectrum anal yzer was set to the value specified in

sec.13.1.7.
Verti cal S
Ant.enna pect rum
Anal yzer
EUT [
A
Test Tabl e

0.8 m
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1.9 TEST ARRANGEMENT ( PHOTOGRAPHS)

PHOTOGRAPHS OF EUT CONFI GURATI ON FOR RADI ATED EM SSI ONS MEASURENMENT
Phot ogr aph present configuration with maxi nrum eni ssion

JQA QUALITY ASSURANCE ORGANIZATION
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TEST DATA
2.2 Radi ated Em ssions Measurenent
Dat e : January 20, 2000
Tenp. : 20 °C Hum . : 47 %
Oper ating Frequency 1 27.145 Mz
Di stance of Measurenment : 3.0 neters
Ant enna Met er Readi ng Field Strength at 3 m
Frequency Factor Hori z. Vert. Limts Hori z. Vert.

(MHz) (dB/'m (dBuv) (dBuv) (dBuvim  (dBuv/ m (dBuv/ m
Fundanent al

27.145 -2.0 49. 4 60. 2 80.0 47. 4 58.2  (Average)
27.145 -2.0 54. 6 65.1 100.0 52.6 63.1 (Peak)
Har noni cs & ot her Frequency conponents
54. 290 4.3 15.4 13.5 40.0 19.7 17.8
81. 435 8.1 8.3 11.1 40.0 16. 4 19.2
108.580 10.7 3.9 2.0 43.5 14. 6 12.7
135.725 12.8 0.1 < 0.0 43.5 12.9 < 12.8
162.870 14.5 1.0 < 0.0 43.5 15.5 < 14.5
190.015 15.9 2.0 </0.0 43.5 17.9 < 15.9
217.160 17.2 6.8 2.9 46. 0 24.0 20.1
244,305 18.3 3.8 2.3 46.0 22.1 20.6
271.450 19.4 </0.0 < 0.0 46.0 < 19.4 < 19.4
298.595 20.3 < 0.0 < 0.0 46.0 < 20.3 < 20.3
325.740 21.1 < 0.0 < 0.0 46.0 < 21.1 < 21.1
352.885 21.9 < 0.0 < 0.0 46.0 < 21.9 < 21.9
380.030 22.6 < 0.0 < 0.0 46.0 < 22.6 < 22.6
407.175 23.3 < 0.0 < 0.0 46.0 < 23.3 < 23.3
434.320 24.0 < 0.0 < 0.0 46.0 < 24.0 < 24.0
461.465 24.6 < 0.0 < 0.0 46.0 < 24.6 < 24.6
488.610 25.1 < 0.0 < 0.0 46.0 < 25.1 < 25.1
515.755 25.7 < 0.0 < 0.0 46.0 < 25.7 < 25.7
542.900 26.2 < 0.0 < 0.0 46.0 < 26.2 < 26.2
570.045 26.7 < 0.0 < 0.0 46.0 < 26.7 < 26.7
597.190 27.2 < 0.0 < 0.0 46.0 < 27.2 < 27.2
624.335 27.7 < 0.0 < 0.0 46.0 < 27.7 < 27.7
651.480 28.2 < 0.0 < 0.0 46.0 < 28.2 < 28.2
678.625 28.6 < 0.0 < 0.0 46.0 < 28.6 < 28.6
705.770 29.1 < 0.0 < 0.0 46.0 < 29.1 < 29.1
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Ant enna Met er Readi ng Field Strength at 3 m
Frequency Factor Hori z. Vert . Linmts Hori z. Vert.

(ME)  (dB/m  (dBwY)  (dBWvY)  (dBWV/m  (dBuV/m)  (dBuv/m

732.915 29.6 < 0.0 < 0.0 46.0 < 29.6 < 29.6
760. 060 30.0 < 0.0 < 0.0 46.0 < 30.0 < 30.0
787.205 30.4 < 0.0 < 0.0 46.0 < 30.4 < 30.4
814.350 30.9 <0.0 <0.0 46.0 < 30.9 < 30.9
841.495 31.3 < 0.0 <0.0 46.0 < 31.3 < 31.3
868. 640 31.7 < 0.0 < 0.0 46.0 < 31.7 < 31.7
895.785 32.1 < 0.0 < 0.0 46.0 < 32.1 < 32.1
922.930 32.5 < 0.0 <0.0 46.0 < 32.5 < 32.5
950. 075 32.9 < 0.0 < 0.0 46.0 < 32.9 < 32.9
977.220 33.3 < 0.0 < 0.0 54.0 < 33.3 < 33.3

Note: 1. The spectrum was checked from 30 MHz to 1000 MHz.
Al em ssions not |isted were found to be nore than 20 dB bel ow
the limts.

N

The synbol of “<” nmeans “or. 1ess”.

3. The cable | oss was included in the antenna factor.

4. Sanple calculation :
at 27.145 Mz
Af + M = -2.0 + 60.2 = 58.2 dBuV/ m
Wher e,
Af = Antenna Factor including the cable |oss.
M = Meter Reading

5. Measuring Instrument Setting:

Fundanent al
Detector function : Average/ Peak
| F Bandwi dt h : 120 kHz

Har noni cs & ot her Frequency conponents
Detector function : Cl SPR quasi - peak
| F Bandwi dt h : 120 kHz

Tested by : /‘ﬁ%ﬂﬁﬂﬂ_ Q-éﬂ-ﬂ*d.#

Shi geru Csawa
Testi ng Engi neer
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Transmitter Fundamental and Spurious Emissions

Model No. . TD3531 :
Operating Frequency : 27.145 MHz
Test Condition

120 I |
¥ vertical
f Horizontal

110

100

90

[dBuV/m]

80

70

B0} Fundamental Limit 80 dBuV/m

0 Spurious Linits [15.209]

] S

Field Strength 1n

30

20 o ¥

>

10

0 , \
25 50 70 100 300 500 700 1000 3000 5000700010000

Freguency in [MHz]
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2.4 Cccupi ed Bandwi dt h Measur enent

Dat e : January 24, 2000
Tenp. : 23 °C Hum . : 31 %
Measurenents Results : Refer to the attached graphs.

Tested by : /'5%% f}é’aw

o
Shi geru Csawa
Testi ng Engi neer
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Emission Limitation
FCC ID : CVTTD3531
Model : TD3531
Mode of EUT : FOPwan

REF 71.8dBuv CENTER 27.144MHz  SPAN 50kHz

RES BW  1.0kHz VBW  1.0kHz SWP 1.0sec
0 L) L) 1 1 1

(dB)

Relative Level
to Reference

_100 1 i 3 L 1 1 L 1 1
-2 -20 -15 -10 -h 0 B 10 b 20 25
Deviation from Center Frequency (kHz}
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Emission Limitatiaon

FCC ID : CVTTD3531
Model : TD3531

Mode of EUT : Reverse

BEF 71.9dBuv CENTER 27.144MHz SPAN 50kHz
RES BW  1.0kHz VBW  1.0kHz SWP 1.0sec
0 1 ] ¥ L] 1 T | T ]
_10 5
_20 L
_o
gE
3 @ ~-30F
o
=8 -4
=2 8
1))
T 50}
rC o
)
_50 L
_70 L
_80 L
_90 |
_100 1 L 1 ] - [ L 1 L 1
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Emission Limitation
FCC ID : CVTTD3531
Model : TD3531
Mode of EUT : Reverse

REF 72.1dBuv CENTER 27.144MHz  SPAN 500kHz

RES BW  1.0kHz VBW  1.0kHz SWP 2.0sec
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