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17 January 2006

Robert Bosch Tool Corp

Attn:  Mr. Adrian Perry

1800 W. Central Rd

Mt. Prospect, IL 60646

UL Reference: File MC1439, Project 06NK 02135

Subject: EMC Test and Measurement Report for
Model 2610941264 REMOTE CONTROL TRANSMITTER

Dear Mr. Perry:

We have provided with this letter your EMC Test Report for the above referenced model. The
product was determined to comply with the requirements noted in the report.

Please review the attached report and direct any questions or comments to me.

We appreciate your interest in UL’s EMC Services, and encourage you to contact usin the
future should you need EMC test services. This closes Project 06NK02135.

Best regards, Reviewed by:
Bart Mucha (Ext 41216) Jack Steiner
Project Engineer Section Manager
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FCC ID: TXT41264

EMC — TEST REPORT

Issue Date: 17 January 2006

O EMISSIONS

IMMUNITY

Test Report FileNo. : MC1439
Project No. . 06NK 02135
Model / Type ;2610941264
Kind of Product . REMOTE CONTROL TRANSMITTER
Applicant . Robert Bosch Tool Corp
License Holder . Robert Bosch Tool Corp
Address ;1800 W. Central Rd

. Mt. Prospect, |IL 60646
Manufacturer . Same as Applicant
Test Result . COMPLIANT

Thisreport without appendices consists of 10 pages. Appendix A contains test photos, and
Appendix B containsoriginal test data. The data contained in thisreport reflectsonly theitems
tested in the configurations and mode of operationsdescribed. An attempt has been madeto
arrangethe EUT, with the equipment provided, into a test configuration which maximizesthe
observed emissions of the EUT while smulating, as close as practical, atypical end-useinstallation.
Underwriters Laboratories Inc. authorizes the above company to reproduce
this report provided it is reproduced in its entirety.

UnderwritersLaboratoriesinc. 333 Pfingsten Rd. Northbrook, IL 60062
Fax: (847) 272-8864

File: MC1439 Project: 06NK02135 Page 1 of 10
UL International EMC Services www.ul.com/hitech/emc (800) USE UL EMC



FCC ID: TXT41264

REPORT DIRECTORY

SECTION TITLE

GENERAL

1.0 General Product Description

1.1 Model Differences

1.2 Environmental Conditionsin Test Lab

1.3 Cdlibration Details of Equipment Used for Measurement

14 EUT (Equipment Under Test) Configuration

15 EUT Operating Mode

1.6 Device Modifications

EMISSIONS

20 Emissions Test Regulations
Fundamental Frequency Radiated Electric Field Emissions
Spurious Radiated Electric Field Emissions
Occupied Bandwidth Measurement

IMMUNITY

3.0 Immunity Test Regulations

CONCLUSION

4.0 Genera Remarks

41 Summary

APPENDICIES

A Test Setups (Photos, Diagrams and Drawings)

B Test Data

File: MC1439 Project: 06NK 02135 Page 2 of 10

UL International EMC Services www.ul.com/hitech/emc (800) USE UL EMC



FCC ID: TXT41264

1.0

11

12

13

GENERAL PRODUCT DESCRIPTION
The Equipment Under Test (EUT) was a 27.12MHz transmitter used for remote controlling of a
toy car.
1.0.1 Equipment Mobility:
Portable
1.0.2 Test Voltage and Frequency:

Voltage (V) Frequency (Hz)
e\V DC

MODEL DIFFERENCES
Any other model(s) represented by the modelstested in thisinvestigation will be documented
by the manufacturer.

ENVIRONMENTAL CONDITIONSIN TEST LAB

Temperature: 20-25°C
Relative Humidity: 30-60% RH
Atmospheric Pressure: 860-1060 mbar

CALIBRATION OF EQUIPMENT USED FOR MEASUREMENT
All test equipment and test accessories are calibrated on aregular basis. The maximum time
between calibrationsisoneyear or what isrecommended by the manufacturer, whichever is

less.

All test equipment calibrations aretraceable to the National I nstitute of Standards and
Technology (NIST), therefore, all test datarecorded in thisreport istraceableto NIST.
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1.4 EUT CONFIGURATION(Ss)

See Appendix A for individual set-up configuration(s). In addition to the EUT, thefollowing
peripheral devicesand/or cableswere connected during the measurement:

Device Manufactur er M odel FCCID
EUT Bosch 2610941264 TXT41264
Cable | Manufacturer | Length Type Shield Shield
Type Termination
None

15 EUT OPERATING MODE(s)

The equipment under test was operated during the measurements under the following
conditions:

Continuously Transmitting

1.6 DEVICE MODIFICATIONS
Thefollowing modifications wer e necessary for compliance:

No modifications were required.
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20 EMISSIONSTEST REGULATIONS

Emissions testing was performed according to the following regulations:

47 CFR Part 15 Subpart C: 2005 + ANSI C63.4 - 2000
47 CFR Part 15.227
47 CFR Part 15.35
47 CFR Part 15.209
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FUNDAMENTAL FREQUENCY RADIATED ELECTRIC FIELD EMISSIONS

Test Location
10 Meter Semi-Anechoic Chamber

Test Instruments

Instrument Serial Number | EMC Number | Last Cal Next Cal

HP Spectrum Analyzer - EMC4085 06JAN2006 A 06JAN2007
HP QP Adapter - EMC4016 06JAN2006 A 06JAN2007
EMCO 1089 Loop Antenna 6502/1 EMC4026 09JAN2006 | 09JAN2007

Frequency Range of Measurement
20MHz —30MHz

M easurement Distance
3 meters

Test Results

The requirements are:
MET

Remarks
- Bandwidths used for measurements. RBW=9kHz VBW=10kHz

All pre-scans and final measurements were conducted by scanning the unit 360° around.

Pre-scans with the loop antenna were conducted in both Horizontal and Vertica

Polarization.

The pre-scans were conducted with the transmitter placed in three axis and for fina

measurement the worst case axis were measured.

See Appendix B for complete test results.
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SPURIOUS RADIATED ELECTRIC FIELD EMISSIONS

Test Location

10 Meter Semi-Anechoic Chamber

Test Instruments

Instrument Serial Number | EMC Number | Last Cal Next Cal

HP Spectrum Analyzer - EMC4085 06JAN2006 A 06JAN2007
HP QP Adapter - EMC4016 06JAN2006 A 06JAN2007
Chase BiCon AntennaVBAG6106B | 1246 EMC4078 22JUL 2005 | 22JUL 2006
Chase Log-P Antenna UPA6109 1060 EMC4258 23FEB2005 | 23FEB2006
Miteqg AM-3A-000110-N Preamp | - EMC4151 06JAN2006 A 06JAN2007

Frequency Range of Measurement

30MHz — 1000MHz

M easurement Distance
10 meters

Test Results
The requirements are:
MET

Remarks

Bandwidths used for measurements: RBW=120kHz VBW=1MHz

All pre-scans and final measurements were conducted by scanning the unit 360° around.
Pre-scans were conducted in both Horizontal and Vertical Polarization.
The pre-scans were conducted with the transmitter placed in three axis and for fina

measurement the worst case axis were chosen.

See Appendix B for complete test results.
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OCCUPIED BANDWIDTH MEASUREMENT

Test Location
Open Lab Area

Test Instruments

Instrument Serial Number | EMC Number | Last Cd Next Cd

HP Spectrum Analyzer - EMC4085 06JAN2006 | 06JAN2007

HP QP Adapter - EMC4016 06JAN2006 | 06JAN2007

Near Field Probe - - N/A N/A

Frequency Range of Measurement
27.1MHz

M easurement Distance
1cm

Test Results

The requirements are:
MET

Remarks

See Appendix B for complete test results.

File: MC1439 Project: 06NK02135 Page 8 of 10
UL International EMC Services www.ul.com/hitech/emc (800) USE UL EMC



FCC ID: TXT41264

30 IMMUNITY TEST REGULATIONS

Immunity testing was not performed, nor required.
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40 GENERAL REMARKS

Sample Receipt Date : 22 December 2005
Test Dates
Start 13 January 2006
End 13 January 2006

4.1 SUMMARY
The requirements according to the technical regulations are:

MET

Underwriters Laboratories Inc.
333 Pfingsten Road
Northbrook, IL 60062 USA

Test Engineer: Reviewed by:

Bart Mucha (Ext 41216) Jack Steiner

Project Engineer Section Manager

International EMC Services International EMC Services
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APPENDIX A

PHOTOS
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Radiated Emissions
Transmitter Location
X-AXxis

Traresmer ko ':l.-un

Radiated Emissions
Y-AXis

Radiated Emissions
Z-AXis
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APPENDIX B

TEST DATA

EMISSIONS

Fundamental Frequency Radiated Electric Field Emissions
Spurious Radiated Electric Field Emissions
Occupied Bandwidth Measurement
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UNDERWRITERSLABORATORIESINC.
Fundamental Frequency Radiated Electric Field Emissions

M anufacturer
Equipment Under Test
Requirement

Detection M ode
Bandwidth

M easur ement Distance
Antenna Type

X-Axis Pre-scan and data

. Robert Bosch Tool Corp
. 2610941264 REMOTE CONTROL TRANSMITTER
. 47 CFR Part 15.227

. Peak

. 9kHz

. 3Meter

: 20MHz — 30MHz, Loop

Date Tested: 13 JAN 2006

‘15UL EMC Te=t Sy=tem 13 Jan ZBBG HB4:21:19
FRodiaoted Emissions
|as Shi |l YBosch RC Toy Radio
FCC Fart 1%.227 Furndomentol Fk WP i s
SUDC Battery T
=1 RED: Par GRMN: Per
85
FCCZ FPort 1%.227 Fundomental Aw
=
- 75 §
’?n {mi]
>
£ 65
2
g |
= 55
|
45 I
35 ‘//\ i
Bl L T T e TR e e e
20 3R
Frequency [MH=]
Test Met er Gai n/ Loss Transducer Level Limt:1 2 3 4 5
No. Frequency Reading Fact or Factor [dB(uVolts)]
[ MHz] [dB(uV)] [dB] [dB]
1 27.12833 62.6 pk .6 9.3 72.5 80 100 69.5
Azi nut h: 105 Hei ght : 100 Hor z Mar gi n [ dB] -7.5 -27.5 3
2 27.12708 66.5 pk .6 9.3 76. 4 80 100 69.5
Azi nut h: 145 Hei ght : 100 Hor z Mar gi n [ dB] -3.6 -23.6 6.9
3 29.28294 24.2 pk .6 9.2 34 o 0o 69.5
Azi mut h: 82 Hei ght : 100 Hor z Mar gi n [ dB] 34— 34 -35.5
LIMT 1. FCC Part 15.227 Fundanental Av
LIMT 2: FCC Part 15.227 Fundanental Pk
LIMT 3: FCC Part 15.209
pk - Peak detector
qp - Quasi-Peak detector
av - Average detector
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Y -Axis Pre-scan and Data

s UL EMC Te=t System 13 Jan ZHBEG H4 29 48
Rodioted Emissions
1as Shkil /Bosckh RC Toy Radio
FCC Fart 1%2.227 Furndaoamentoal Pk N —As<io
SUDC Battery T
=1 RELD : FPaor GRMN: Per
85
FCZ Fart 15%5. 227'_Fur—|dc1mer‘|to1 (=
o 7S z
2 3
2 &5
3
%
=55 \
45 i
. |
/ 3
{m]}
R e B T 0 P T e R e T g e WM—\N« W,M'\WW
2R 3R
Fregquemncy [MH=]
Test Met er Gai n/ Loss Transducer Level Limt:1 2 3 4 5
No. Frequency Reading Fact or Factor [dB(uVolts)]
[ MHz] [dB(uV)] [dB] [dB]
1 27.12708 58.4 pk .6 9.3 68. 3 80 100 69.5 - -
Azi nut h: 64 Hei ght : 100 Hor z Mar gi n [ dB] -11.7 -31.7 -1.2 - -
2 27.12708 61.5 pk .6 9.3 71. 4 80 100 69.5 - -
Azi nut h: 64 Hei ght : 100 Hor z Mar gi n [ dB] -8.6 -28.6 1.9 - -
3 29.31292 21.2 pk .6 9.2 31 o 0o 69.5 - -
Azi mut h: 30 Hei ght : 100 Hor z Mar gi n [ dB] 33— 31 -38.5 - -
LIMT 1. FCC Part 15.227 Fundanental Av
LIMT 2: FCC Part 15.227 Fundanental Pk
LIMT 3: FCC Part 15.209
pk - Peak detector
qp - Quasi-Peak detector
av - Average detector
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Z-AXxis Pre-scan and Data

s UL EMC Te=t System 13 Jan ZHBEG H4 36 36
Rodioted Emissions
1as Shkil /Bosckh RC Toy Radio
FZCCZ Fart 15.227 Furndomentoal Pk Z—A<is
SUDC Battery T
=1 RELD : FPaor GRMN: Per
85
FCZ Fart 15%5. 227'_Fur—|dc1mer‘|to1 (=
- 75
8 1
o &5 =
3
@
o 55
45
35
T T R P e I e
28 38
Fregquemncy [MH=]
Test Met er Gai n/ Loss Transducer Level Limt:1 2 3 4 5
No. Frequency Reading Fact or Factor [dB(uVolts)]
[ MHz] [dB(uv)] [ dB] [ dB]
27.12708 57.3 pk .6 9.3 67.2 80 100 69.5 - -
Azi nut h: 224 Hei ght : 100 Hor z Mar gi n [ dB] -12.8 -32.8 -2.3 - -
27.12708 62.6 pk .6 9.3 72.5 80 100 69.5 - -
Azi nut h: 223 Hei ght : 100 Hor z Mar gi n [ dB] -7.5 -27.5 3 - -
29. 2055 21 pk .6 9.2 30.8 0— o0 69.5 - -
Azi mut h: 171 Hei ght : 100 Hor z Mar gi n [ dB] 30-8— 308 -38.7 - -
26. 92973 20. 4 pk .6 9.3 30.3 o— 0 69.5 - -
Azi nut h: 237 Hei ght : 100 Hor z Mar gi n [ dB] 33— 303 -39.2 - -
27. 27447 24.2 pk .6 9.3 34.1 80 100 69.5 - -
Azi nut h: 223 Hei ght : 100 Hor z Mar gi n [ dB] -45.9 -65.9 -35.4 - -
LIMT 1. FCC Part 15.227 Fundanental Av
LIMT 2: FCC Part 15.227 Fundanental Pk
LIMT 3: FCC Part 15.209
pk - Peak detector
qp - Quasi-Peak detector
av - Average detector
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FCC ID: TXT41264

Final M easurements

The worst case emissions recorded on the pre-scan were when the unit was positioned in X-Axis.

Test Met er Gai n/Loss Transducer Level Limt:1 2 3 4 5 6

Frequency Reading Fact or Factor [dB(uVolts)]
[ MHz] [dB(uV)] [ dB] [ dB]

Hori zontal Polarization (Parallel)
27.1306 63.24 gp .6 9.3 73.14 80 100 69.5 - - -
Azi muth: 189 Height: 100 Horz Margin [dB]: -6.86 -26.86 3.64 - - -
27.1306 63. 58 pk .6 9.3 73.48 80 100 69.5 - - -
Azi muth: 189 Height: 100 Horz Margin [dB]: -6.52 -26.52 3.98 - - -
Vertical Polarization (Perpendicular)
27.1306 64.94 qgp .6 9.3 74.84 80 100 69.5 - - -
Azi muth: 229 Height: 100 Vert Margin [dB]: -5.16 -25.16 5.34 - - -
27.1306 65. 27 pk .6 9.3 75.17 80 100 69.5 - - -
Azi muth: 229 Height: 100 Vert Margin [dB]: -4.83 -24.83 5.67 - - -
LIM FCC Part 15.227 Fundamental Av

T 1:
LIMT 2: FCC Part 15.227 Fundanental Pk
T 3: FCC Part 15.209

pk - Peak detector
qp - Quasi-Peak detector
av - Average detector
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UNDERWRITERS LABORATORIESINC.
Spurious Radiated Electric Field Emissions
Date Tested: 13 JAN 2006

Manufacturer . Robert Bosch Tool Corp

Equipment Under Test . 2610941264 REMOTE CONTROL TRANSMITTER
Requirement : 47 CFR Part 15.209

Detection Mode : Quasi-peak (gp)

Bandwidth . 120 kHz

M easur ement Distance . 10 meter

Antenna Type : 30-300 MHz, Biconical

300 - 1000 MHz, Log-Periodic

X-Axis Pre-scan and Data

106 UL EMC Te=t System 13 Jan ZHBEG H5 31 38
Rodioted Emissions
o Shkil /Bosckh RC Toy Radio
X—Fi<is
SUDC Battery
=1= RELD: Hori=zontol GRMN: Uertico
7
- 6B
"5
>z
o 58
3
% L]
S 4g|CFR 4F Foqt 15 Cloe=|B|168m |’
36 |
o] 3 'wH'-'
Ll s abuudio, S
Moo = " .-ul-A'M-'.-J..Ir.'l' U JI,.«.L--H ) .
Pl L T = s vl L g i
T el A-"l_"‘:..lfl"(" LT e r‘g“'.'"
> il
18 Ly
38 188 1888
Fregquemncy [MH=]
Test Met er Gai n/ Loss Transducer Level Limt:1 2 3 4 5 6
No. Frequency Reading Fact or Factor [dB(uVolts)]
[ MHz] [dB(uv)] [ dB] [ dB]
1 30.0674 38.9 pk -30.8 18 26.1 29.6
Azi mut h: 150 Hei ght : 100 Vert Mar gi n [ dB] -3.5
2 54,2818 41.9 pk -30.6 8.5 19.8 29.6
Azi nut h: 324 Hei ght : 199 Vert Mar gi n [ dB] -9.8
LIMT 1: CFR 47 Part 15 dass B 10m
pk - Peak detector
qp - Quasi-Peak detector
av - Average detector
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Y -Axis Pre-scan and Data

106 UL EMC Te=t System 13 Jan ZHBEG H5 39 51
Rodioted Emissions
o Shkil /Bosckh RC Toy Radio
¥ Fin i =
SUDC Battery
=1= RELD: Hori=zontol GRMN: Uertico
78
— 6B
"5
=
2 =58
3
% L]
S 4g|CFR 4F Foqt 15 Cloe=|B|168m |’
38 |
i Ll
20 Phoy, b Ll e ac it
T g, I it e I i
s Wl '~f' i - A sl
- Bt sl
3R 1B ===
Fregquemncy [MH=]
Test Met er Gai n/ Loss Transducer Level Limt:1 2 3 4 5 6
No. Frequency Reading Fact or Factor [dB(uVolts)]
[ MHz] [dB(uV)] [dB] [dB]
1 30.2023 34.8 pk -30.8 18 22 29.6 - - - - -
Azi nut h: 113 Hei ght : 200 Vert Mar gi n [ dB] -7.6 - - - - -

LIMT 1. CFR 47 Part 15 dass B 10m

pk - Peak detector
qp - Quasi-Peak detector
av - Average detector
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Z-AXxis Pre-scan and Data

106 UL EMC Te=t System 13 Jan ZHBEG HE: 1454
Rodioted Emissions
o Shkil /Bosckh RC Toy Radio
Z—Fim i
SUDC Battery
=1= RELD: Hori=zontol GRMN: Uertico
78
— 6B
"5
=
2 =58
3
% L]
S 4g|CFR 4F Foqt 15 Cloe=|B|168m |’
38 |
i k| i
i ST
20 Pl e e
- -..‘;.-'u.\‘*.‘: " T o
o "u‘,‘,,-l_-,l o L -
18 '--.;E,;‘,J,!'..!,-.._h e
3R 1B ===
Fregquemncy [MH=]
Test Met er Gai n/ Loss Transducer Level Limt:1 2 3 4 5 6
No. Frequency Reading Fact or Factor [dB(uVolts)]
[ MHz] [dB(uV)] [dB] [dB]
1 31.6862 35.5 pk -30.7 17. 4 22.2 29.6 - - - - -
Azi nut h: 97 Hei ght : 100 Hor z Mar gi n [ dB] -7.4 - - - - -

LIMT 1. CFR 47 Part 15 dass B 10m

pk - Peak detector
qp - Quasi-Peak detector
av - Average detector
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Final M easurements

The only emission recorded was when the product was in X-Axis and the receive antenna was set to
vertical polarization.

Ski | /Bosch RC Toy Radio

X- AXi s

9VDC Battery

RED: Horizontal GRN: Vertical

Test Met er Gai n/Loss Transducer Level Limt:1 2 3 4 5 6

Frequency Reading Fact or Factor [dB(uVolts)]

[ MHz] [dB(uV)] [ dB] [ dB]
54. 2433 40.6 qp -30.6 8.5 18.5 29.6
Azi nuth: 214 Height: 100 Vert Margin [dB]: -11.1
54. 2433 43.51 pk -30.6 8.5 21.41 29.6
Azi nuth: 214 Height: 100 Vert Margin [dB]: -8.19
30. 0017 32.93 qgp -30.8 18 20.13 29.6
Azi muth: 251 Height: 101 Vert Margin [dB]: -9.47
30. 0017 41.75 pk -30.8 18 28.95 29.6
Azi muth: 251 Height: 101 Vert Margin [dB]: -.65

LIMT 1. CFR 47 Part 15 dass B 10m

pk - Peak detector
qp - Quasi-Peak detector
av - Average detector
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UNDERWRITERSLABORATORIESINC.
Occupied Bandwidth M easurements
Date Tested: 13 JAN 2006

Manufacturer : Robert Bosch Tool Corp
Equipment Under Test . 2610941264 REMOTE CONTROL TRANSMITTER
Requirement : 47 CFR Part 15.ISPR Class B
Detection Mode . Peak
Bandwidth : 9kHz
M easur ement Distance : lem
Antenna Type : Near Field Loop
Occupied Bandwidth Plot
REF % dBul AT T 5] dE

=

82

_ 70

a 0
sz L sl M;,qﬂz;b:fi—«w B31 MH=
az e Reeony
32
2
12
2 SToRE 2y 2172 M= EERIEER et e e SRR e e e
REBEL 9 kH= LBL 1EBE8E k=H= SLIF .HZ2 sec
Center Frequency: 27.1217MHz
Left Band Edge: 27.1062MHz
Right Band Edge: 27.1372MHz
Total Bandwidth: 31kHz
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