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1 DOCUMENTATI 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 em ssion, frequency stability and occupi ed

bandwi dth tests were perfornmed according to

1.2 CGENERAL | NFORMATI ON

1.2.1 Test facility :
1) Test Facility located at JQA SAFETY &
TSURU EMC BRANCH:

the procedures in ANSI C63.4-1992.

EMC CENTER EMC ENG NEERI NG DEPT.

Qpen Site No. 1, No.2, An Anechoic Chanber (3 mand 10 m on comon pl ane) and

a Shi el ded Room
FCC Regi stration Nunber:

2) JQA SAFETY & EMC CENTER EMC ENG NEERI NG

under the National Voluntary Labora
conpliance established in title
NVLAP Lab Code : 200192-0 (Effe

1.2.2 Description of the Equi pnen
1)

2)
3)

Type of Equi pnent
Product Type
Cat egory

4)
5)
6)
7)

EUT Aut hori zat
FCC ID

Trade Nane
Model No.

8) Operating Frequency Range

9) Highest Frequency Used in the EUT
10) Serial No.

11) Date of Manufacture

12) Power Rating

13) EUT G oundi ng

1.2.3 Definitions for synbols used in this test

x

i ndicates that the |isted condition,
this report.

i ndicates that the |isted condition,
for this report.

JAPAN QUALITY ASSURANCE

90728 (Date of

isting : April
PT. TSURU EMC BRANCH i s recogni zed
editation Programfor satisfactory
5 Code of Federal Regul ations.
June 30, 2003)

2, 2002)

| mobi |i zer ECU
Pr ot ot ype
Low Power
Transmtter
Certification
BGBX1T1431 MB12201
| MB122- 01

125 kHz

125 kHz

1

12.0 VvDC

None

Conmuni cati on Devi ce

report

standard or equipnent is applicable for

standard or equi prment i s not applicable

ORGANIZATION
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1.3 TEST CONDI Tl ON

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

Test |ocation :

Safety Testing Center EMC Engi neering Dept. Tsuru EMC Branch
2096 (Chhata, Tanbozawa, Tsuru-shi Yamanashi-ken 402-0045, JAPAN

- Shi el ded Room A
- Shi el ded Room B
- Anechoi ¢ Chanber
- Open Site No.1
- Open Site No.2

Used test instrunents :

Type Mbdel No. Serial No. Last Cal . I nterval

- Test Receiver ESI 7 100059 Cct. 2002 1 Year
- Test Receiver 881460/ 016 May. 2002 1 Year
- LISN(for Peripheral) ical 8-833-5 May. 2002 1 Year
- LISN(for EUT) ical 8-680-14 May. 2002 1 Year
- LISN ical 8-831-1 May. 2002 1 Year
- LISN cal 8-831-2 May. 2002 1 Year
- LISN oritsu Electrical 8-831-3 May. 2002 1 Year
- LISN yoritsu El ectrical 8-831-4 May. 2002 1 Year
- LISN Rohde & Schwar z 879341/ 007 May. 2002 1 Year
- RF Cable 3D 2w Fuj i kura No. 1 May. 2002 1 Year
- RF Cable 3D 2w Fuj i kura No. 2 May. 2002 1 Year
- RF Cable 3D 2w Fuj i kura No. 3 May. 2002 1 Year
- 500hm Ter ni nati on - TDC 15406501E1 Feb. 2002 1 Year

- 500hm Term nation - - 15406502E1 Feb. 2002 1 Year

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.3.2 The neasurenent of the Radi ated Em ssion(9 kHz — 30 MHz)
X - was performed in the follow ng test site.
- was not applicable.

Test | ocation :

Safety Testing Center EMC Engi neering Dept. Tsuru EMC Branch
2096 Chhata, Tsuru-shi, Yamanashi-ken 402- 0045, JAPAN

- Open Site No. 1 (3, 10 or 30 neters)
- Open Site No. 2 (3, 10 or 30 neters)
X - Anechoic Chanber(3 or 10 neters)

Val idation of Site Attenuation :
1) Last Confirned Date : NA
2) Interval . NA

Used test instrunents :

Serial No. Last Cal . I nterval
100059 Cct. 2002 1 Year
881460/ 016 May. 2002 1 Year
872994/ 043 May. 2002 1 Year
8905- 2347 May. 2002 1 Year
155-21- 002E0 May. 2002 1 Year

Type Mbdel

X - Test Receiver ESI 7

- Test Receiver

- Loop Antenna

- Loop Antenna
X - RF Cable

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.3.3 The neasurenent of the Radiated Em ssion(30 MHz — 1000 MHz)

X - was performed in the follow ng test site.

- was not applicable.

Test | ocation :

Safety Testing Center
2096 Chhata, Tsuru-shi,

- Open Site No.

1 (3, 10 or

EMC Engi neeri ng Dept.
Yamanashi - ken 402- 0045, JAPAN

30 neters)

- Open Site No. 2 (3, 10 or 30 neters)
X - Anechoic Chanber(3 or 10 neters)

Val idation of Site Attenuation :

1) Last Confirned Date : My, 2002
2) Interval ;1 year
Used test instrunents :
Type Mbdel No. Manuf
X - Test Receiver ESI 7
- Test Receiver ESVS10
- Test Receiver
- Biconical Antenna
- Biconical Antenna
X - Biconical Antenna hwar zbeck
- Log-Periodic Antenna chwar zbeck
- Log-Periodic Antenna Schwar zbeck
X - Log-Periodic Antenna Schwar zbeck
- Dipole Antenna KBA- 511A Kyoritsu El ectrical
- Dipole Antenna KBA- 511A Kyoritsu El ectrical
- Dipole Antenna KBA- 611  Kyoritsu Electrical
- Dipole Antenna KBA- 611 Kyoritsu El ectrical
- RF Cable 20D/ 5D- 2W Fuj i kur a
- RF Cable 20D/ 5D- 2W Fuj i kur a
X - RF Cable 20D/ 5D- 2W Fuj i kur a

Serial No
100059
843744/ 018
84231/ 004
11905065- 2
11905065- 3
(4397001
91071212
9107915
(43599003
0-195-5

0- 230-6
0-196-8
0-228-13
No. 1

No. 2

No. 3

JAPAN QUALITY ASSURANCE ORGANIZATION

Tsuru EMC Branch

Last Cal. I nterval
Cct. 2002 1 Year
May. 2002 1 Year
May. 2002 1 Year
May. 2002 1 Year
May. 2002 1 Year
May. 2002 1 Year
May. 2002 1 Year
May. 2002 1 Year
May. 2002 1 Year
May. 2002 1 Year
May. 2002 1 Year
May. 2002 1 Year
May. 2002 1 Year
May. 2002 1 Year
May. 2002 1 Year
May. 2002 1 Year
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1.3.4 The neasurenent of the Radi ated Em ssion(Above 1000 MHz)
- was perforned in the following test site.
X - was not applicable.

Test | ocation :

Safety Testing Center EMC Engi neering Dept. Tsuru EMC Branch
2096 Chhata, Tsuru-shi, Yamanashi-ken 402- 0045, JAPAN

- Open Site No. 1 (3, 10 or 30 neters)
- Open Site No. 2 (3, 10 or 30 neters)
- Anechoi ¢ Chanber (3 or 10 neters)

Val idation of Site Attenuation :

1) Last Confirned Date : NA
2) Interval . NA

Used test instrunents :

Type Model No. Serial No. Last Cal. Interval

- Spectrum Anal yzer 8563E 3438A00756 May. 2002 1 Year
- Spectrum Anal yzer R4131C 717201249 May. 2002 1 Year
- Log-Periodic Antenna 97062301 May. 2002 1 Year
- RF Amplifier i 0288 May. 2002 1 Year
- RF Amplifier J- 6682- 834 At ki ns- Johnson 0052 May. 2002 1 Year
- RF Amplifier 870- 506 Wat ki ns- Johnson 0018 May. 2002 1 Year
- RF Cable(7m SUCCF ] Suhner 52146/ 4 May. 2002 1 Year
- RF Cable(3m SUCO Suhner 52053/ 4 May. 2002 1 Year
- RF Cable(2m SUCCFLEX 104 Suhner 39934/ 4 May. 2002 1 Year

- RF Cabl e(1m SUCCFLEX 104 Suhner 35687/ 4 May. 2002 1 Year

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.3.5 The neasurenent of the Frequency Stability
- was perforned.
X _- was not applicable.

Used test instrunments :

Type Mbdel No. Manuf acturer Serial No. Last Cal . I nterval
- Frequency Counter 53131A Hewl ett Packard 3546A11807 May 2002 1 Year
- Oven - Chni shi Co. Ltd. - Aug. 2002 1 Year
- DC Power Supply 6628A Hew ett Packard 3224A00284 July 2002 1 Year

1.3.6 The neasurenent of the QOccupi ed Bandw dth
- was perforned.
X - was not applicable.

Used test instrunents :

Type Mbdel i al No. Last Cal . I nterval

- Spectrum Anal yzer 8560E 3240A00189 Sep. 2002 1 Year
- Spectrum Anal yzer 8563E 3221A00201 May. 2002 1 Year
- Spectrum Anal yzer 8566B 2140A01091 Apr. 2002 1 Year
- Spectrum Anal yzer 2747A05855 May. 2002 1 Year
- Function Cenerator 2512A21776 May. 2002 1 Year
- FMLinear Detector M/7486 Sep. 2002 1 Year

- Level Meter MB7571 June 2002 1 Year

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.4 EUT MODI FI CATI ON / Devi ation from Standard
1.4.1 EUT MODI FI CATI ON
X - No nodifications were conducted by JQA to achi eve conpliance to Class B | evel s.

: - To achieve conpliance to Cass B levels, the follow ng changes were nade by JQA
during the conpliance test.

The nodi fications will be inplenented in all production nodel s of this equi pnent.

Applicant : Dat e

Typed Nane : osition

1.4.2 Deviation from Standar d:
X - No deviations fromthe
- The follow ng deviations

ibed in clause 1.1.
pom t he standard described in clause 1.1:

[ b

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.5 TEST RESULTS

AC Power Line Conducted Em ssion - Applicable  x - NOT Applicable
The requirements are - PASSED - NOT PASSED
Remar ks :

Radi at ed Em ssion [ 815.209(a)(b)] X - Applicable - NOT Applicable
The requirenents are _X_ - PASSED - NOT PASSED
Remar ks:

Frequency Stability - Applicable X - NOT Applicable
The requirenents are - SSED - NOT PASSED

Remar ks: \
Qccupi ed Bandwi dt h - Applicable  x - NOT Applicable
The requirenents are - PASSED - NOT PASSED

Remar ks:

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.6 SUMVARY
General Renarks
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 1.10.

The conclusion for the test itens of which are required by the applied regul ation
is indicated under the final judgnent.

Fi nal Judgnent

The “as received” sanple

x - fulfill the test requirements of the regulation nentioned on clause 1.1.

- fulfill the test requirenent
but with certain qualifica

- doesn’'t fulfill the test gul.ati'on nentioned on clause 1.1.

Begin of testing:

End of testing

- JAPAN QUALI TY ASSURANCE ORGANI ZATI ON - Si gnat ori es:
Approved by: | ssued by:
Takaharu Hada Yui chi  Fukunot o
Di rector Manager
Tsuru EMC Branch Tsuru EMC Branch
JQA EMC Engi neeri ng Dept. JQA EMC Engi neeri ng Dept.

JAPAN QUALITY ASSURANCE ORGANIZATION
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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
nbol [ Item Manuf act ur er Model No. FCC I D Serial No.
A | mobi i zer ECU Mt subi shi Electric 1 MB122-01 BEBX1T143IMB | 1
Cor p. 12201

The nmeasurenent was carried out with the follow ng support equi pnment connected :
None.

Type of Cable :

Synbol | eseri ption I denti fi cati on Shielded | Ferrite G’”gi"tef;egype Lengt h
(Manuf acturer etc.) YES/ NO Qre VES | ND (m
1 DC Power Cabl e(for EUT) - L No NO NO 2.0
)

1.7.2 Qperating condition

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.8 EUT ARRANGEMENT ( DRAW NGS)

A
| nmobi | i zer
( EUT)

VDC
Battery)

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

Accordingtodescriptionof ANSI C63. 4-1992sec. 13.1.3.1, the ACpower lineprelimnary
conducted em ssi ons neasurements were carried out.

The prelimnary conducted nmeasurenents were perforned using the spectrum anal yzer
to observe the em ssion characteristics of the EUT.

The EUT configuration, cabl e configuration and node of operation were determ ned for
produci ng the maxi mum| evel of em ssions. These configurations were used for final
AC power |ine conducted emni ssions nmeasurenents.

Shi el ded Encl osure

- Side View -
Vertical
Ground
Pl ane
0.4 m
I
I
I
I
|
|
|
| Test
| Recei ver
EUT
LI SN Tabl e
0.8 m
Power Line ]
Filter Hori zontal G ound Pl ane
To AC Power

Li ne

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.9.2 Radiated Em ssion ( 9 kHz — 30 Miz)

According to description of ANSI C63. 4-1992 sec.13.1.4.1, the prelimnary radi ated
em ssi ons nmeasurenment were carried out. The prelimnary radi ated neasurenents were
performed at t he neasurenent di stance that specified for conpliance to determ ne the
em ssion characteristics of the EUT.

The EUT configuration, cabl e configuration and node of operation were determ ned for
produci ng t he maxi muml evel of em ssi ons. These confi gurati ons were used for the final
radi at ed em ssi ons measurenents.

- Side View -
o0p Ant enna
EUT Test

I Recei ver
Turn |
Tabl e :
I
|
|

Ground Pl ane

A
\ 4

3 m 10mor 30 m

JAPAN QUALITY ASSURANCE ORGANIZATION



'QA JQA Application No.:441-20841 FOC 1D - BGBX1T1431 MB12201
Model No. ;1 MB122-01 | ssue Date :January 24, 2003

St andard :CFR 47 FCC Rules Part 15 Page 16 of 25

1.9.3 Radiated Em ssion ( 30 Mz — 1000 MHz)

According to description of ANSI C63. 4-1992 sec.13.1.4.1, the prelimnary radi ated
em ssi ons neasurenent were carried out. The prelimnary radi ated neasurenents were
perforned at the measurenent di stance that specified for conpliance to deterni ne the
em ssion characteristics of the EUT.

The EUT configuration, cable configurati on and node of operation were determn ned for
pr oduci ng t he maxi numl evel of em ssions. These confi gurations were used for the final
radi at ed em ssi ons measurenments.

Anechoi ¢ Chanber

Side View -
Bi coni cal Antenna
(30 to 300 MHz)
l
s m }
1 to 4 m |
l
: | Log-periodi c Antenna
: | (300 to 1000 Mz)
l
v : Test Recei ver
EUT |
|
T l |
Turn | '
0.8 I |
l Table | I
| | -
| |
I |
l |
| | G ound Pl ane
l |
l |
l |
l |
| )
U
[
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1.9.4 Radiated Em ssion (Above 1 GHz)

Anechoi ¢ Chanber

According to description of ANSI C63. 4-1992 sec.13.1.4.1, the prelimnary radi ated
em ssions neasurenments were carried out. The prelimnary radi at ed neasurenents were
perfornmed at the measurenent di stance that specified for conpliance to determi ne the
em ssion characteristics of the EUT.

The EUT configuration, cable configurati on and node of operation were deternined for
pr oduci ng t he maxi numl evel of em ssions. These confi gurations were used for the final
radi at ed em ssi ons measurenments.

Si de View -
Log- peri odi c
Ant enna
(>1 GHz)
Spectrum
EUT Anal yzer
T |
0.8 Turn }
Tabl e |
l } §
|

G ound Pl ane
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1.9.5 Frequency Stability :

Accordi ng to description of ANSI C63. 4-1992 sec. 13.1.5 and sec. 13. 1. 6, the frequency
stability neasurenments were carried out. By using frequency counter with suitable
RF anplifier, the carrier frequency of the transmitter under test was neasured with
atenperaturevariationof —20°Cto +50°Cat the normal supply voltage, andif required,
with a variationin the primary voltage from85 %to 115 %the rated supply voltage
at the tenperature of +20°C.

These nmeasurenents were carried out after all owsufficient time (approximtely 1 hour)
for the tenperature of the chanber to stabili ze.

\

EUT
Frequency
Count er Wth
Sui t abl e
Anplifier
Power
Suppl y

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.9.6 Cccupied Bandwi dth :

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

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

sec.13.1.7.
Vertircal Spectrum
An a Anal yzer
EUT ]
e —
Test Table

JAPAN QUALITY ASSURANCE ORGANIZATION
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1.10 TEST ARRANGEMENT ( PHOTOGRAPHS)

PHOTOGRAPHS OF EUT CONFI GURATI ON FOR RADI ATED EM SSI ONS MEASUREMENT
Phot ograph present configuration w th naxi mum eni ssion
- Front View —

JAPAN QUALITY ASSURANCE ORGANIZATION
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TEST DATA

2.1 AC Power Line Conducted Em ssion Measurenent( 0.45 MHz — 30 MHz )

Note : This test was not applicable.

2.2 Radi ated Em ssions Measurenent( 9 kHz — 30 MHz )

Dat e : January 16, 2003
Tenp. : 23 °C  Hum.: 23 %
Operating Frequency : 125.0 kHz
Di stance of Measurement : 30 neters
Frequency Met er Readi ng Fi elld\ Strength
(MHz) (dBuv/ m (dBuv/ m

Fundanent a
0.125 < 30.0 .0
Har noni ¢ Frequency
0. 250 < 33.2
0. 375 < 31.4
0. 500 < 30.1
0. 625 < 29.0
0. 750 < 28.1
0.875 < 27.3
1. 000 < 27.0
1.125 < 27.0
1. 250 < 27.0

Not e : The fundanental field strength was found undetectabl e weak of the
field strength neter

T
A HNEd et o
Tested by : j

Kazuhi sa Fukagawa
Testing Engi neer

JAPAN QUALITY ASSURANCE ORGANIZATION
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The di stance of nmeasurenents was reduced to 10 neters.

Date : January 16, 2003
Tenp. : 23 °C  Hum.: 23 %
Operating Frequency : 125.0 kHz
Di stance of Measurenment : 10 neters

Frequency Met er Readi ng Field Strength

(MHz) (dBuv/ m (dBuV/ m
Fundanent al
0.125 39.2 39. 2( Aver age)
0.125 45.1 45. 1( Peak)
Har noni ¢ Frequency
0. 250 < 33.2 < 33. 2( Aver age)
0. 250 < 39.4 39. 4( Peak)
0. 375 < 31.4 31. 4( Aver age)
0. 375 < 36.6 36. 6( Peak)
0.500 < .1 30.1
0. 625 < .0 .0
0. 750 < .1 1
0. 875 < .3 .3
1. 000 < 0 .0
1.125 < 27.0
1. 250 27.0
Note: 1. Meter ra ue iel dstrength, becauset heval uei ncl udes ant enna
factor

2. The synhol of “or |ess”.
3. Measuring Instrument Setting:

Freque 110 kHz to 490 kHz

Det ecto . Average/ Peak, |F Band wi dth : 10 kHz
Frequency Range : 536.8 kHz to 1345 kHz

Det ect or Functi on . CI SPR Quasi -peak Peak, IF Band width : 9 kHz

For fundanental , the measuredfiel dstrengthwas extrapol atedto distance 300 net ers,
using the fornula that field strength varies as the i nverse di stance square(40 dB
per decade of distance).

Cal cul ation :
Average: 39.2 dBuV/ m— 20l 0g1((300/10)2?)= 39.2 — 59.1 = -19.9 dBuV/ mat 300 neters
Limts for fundanental (815.209(a)) = 20l 0g;0(2400/125) = 25.7 dBuV/ m
Peak: 45.1 dBuV/ m— 20l 0g10((300/10)2) = 45.1 — 59.1 = -14.0 dBuV/ mat 300 neters
Limts for fundanmental (815.209(a)) = 20l 0gi0(2400/125)+20 = 45.7 dBuv/ m
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2.3. Radi ated Em ssions Measurenments (30 MHz - 1000 MHz)

Date : January 16, 2003
Tenp. : 23°C Hum .: 23%

Frequency Antenna Meter Readi ng Limts Emssion Level Mar gi n Comment
Fact or (dBuv) (dBuV/ m (dB)

(MHz) (dB/'m Hori z. Ver. (dBuVv/ m Hori z. Ver . Hori z. Ver .
30.0 19.3 <-2.0 <-2.0 40.0 < 17.3 < 17.3 > 22.7 > 22.7
40.0 16.6 <-2.0 <-2.0 40.0 < 14.6 <14.6 > 25.4 > 25.4
64.2 9.2 <-2.0 1.3 40.0 < 7.2 10.5 > 32.8 29.5
72.0 8.2 <-2.0 0.2 40.0 < 6.2 8.4 > 33.8 31.6
100.0 12.0 <-2.0 .0 43.5 < 10.0 < ,10.0 > 33.5 > 33.5
120.0 14.3 <-2.0 .0 43.5 < 12.3 < .3 >31.2 > 31.2
140. 0 16.1 <-2.0 .0 43.5 < 14.1 < .1 >29.4 > 29.4
160.0 17.1 <-2.0 .0 43.5 < < .1 > 28.4 > 28.4
180. 0 18.0 <-2.0 .0 43.5 < 0 >27.5 > 27.5
200.0 18.3 <-2.0 .0 43.5 < > 27.2 > 27.2
240.0 19.4 <-2.0 .0 > 28.6 > 28.6
250. 6 19.7 -0.2 .3 26.5 26. 6
300.0 21.7 <-2.0 .0 > 26.3 > 26.3
400. 0 20.3 <-2.0 .0 > 27.7 > 27.7
500. 0 22.7 <-2.0 .0 > 25.3 > 25.3
700.0 26.2 <-2.0 24. >21.8 > 21.8
1000. 0 29.9 <-2.0 27. >26.1 > 26.1

Notes: 1) Test Location : Anechoic Chanber
2) Test Distance : 3 m
3) The spectrum was checked from 30 MHz to 1000 MHz.
4) Antenna factor includes the cable |l oss for 33 neter.
5) The synbol of "<" neans "or |ess".
6) The synbol of ">" neans "nore than".
7) A sanple calculation was nade at 30.0 Mz
Af + M =19.3 + -2.0 = 17.3 dBuV/m
Af : Antenna Factor M : Meter Reading
8) Setting of measuring instrunent
Detector Function : Cl SPR Quasi - Peak
| F Bandwi dt h : 120 kHz
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Radi at ed Em ssi ons Measurenents (30 Mz - 1000 MHz)

Measuring Distance : 3 m 1) Hori zont al
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2.4 Radi ated Em ssions Measurenent( Above 1 GHz )
Note : This test was not applicable.

2.5 Frequency Stability Measuremnent
Note : This test was not applicable.

2.6 Cccupi ed Bandw dt h Measurenent

Note : This test was not applicable.
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