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EMISSION -- TESTREPORT

Testreport file no. : T18173-1-10KG Dat e : March 20, 2000
of issue

Model : Amplifier RI-16BTY

Type . TOYOTA El ectronic key System TMEL-1

Appl i cant . TPS Japan Ltd.

Manuf act ur er . Toyota Modtor Corporation

Li cence hol der . Toyota Modtor Corporation

Addr ess : 1, Toyota-cho, Toyota

Ai chi, 471-8572 Japan

Test result accrdg.

to the regul ation(s) : POSITIVE
at page 3

This testreport with appendi x consists of 27 pages.
The testresult only responds to the tested sanple. It is not allowed to copy
this report even partly wi thout the all owance of the testlaboratory.
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TESTREGULATIONS

The tests were perforned according to follow ng regul ations :

o - EN 50081-1 / 2.1991
o - EN 50081-2 / 7.1993

o - EN 55011 / 3.1991 0 - Goup 1 0 - Goup 2
o - class A 0o - class B

o - EN 55014 [/ 4.1993 0 - Househol d appliances and simnlar
o - tools

0 - Seni conductor devices

o - EN 55014 / A2:1990
o - EN 55104 / 5.1995 Cat egory:

o - EN 55015 / Al:1990
o - EN 55015 [/ 12.1993

o - EN 55022 / 5.1995 o - class A o - class B

0 - prEN 55103-1/ 3.1995
pr EN 50121-3-2/ 3.1995
o - EN 60601-1-2 / 4.1994

o
]

- VCC o0 - class 1 o - class 2
m - Part 15 Subpart C (15.209)

File No. T18173-1-10KG , Page 3 of 15

MIKES BABT PRODUCT SERVICE GmbH Ohmstrasse 2-4 94342 Strasskirchen Tel:+9424-9407-0 Fax:+9424-9407-60 Rev.No. 8.5



FCCID: NI4RI-16BTY

ADDRESS OF THE TEST LABORATORY

m - M KES PRODUCT SERVI CE GrbH
Ohnstrasse 2-4
D - 94342 Strasskirchen

0 -
ENVIRONMENTAL CONDITIONS
Tenper at ur e: 15-35 ° C
Hum dity 45-60 %
At nospheri c pressure 860- 1060 mbar
POWER SUPPLY SYSTEM UTILIZED
Power supply system . vehicle battery DC 12.0V

STATEMENT OF MEASUREMENT UNCERTAINTY

The data and results referenced in this docunent are true and accurate. The
reader is cautioned that there nay be errors within the calibration limts of
the equi pment and facilities that can account for a nominal neasurement error of
+4dB. Furthernore, conponent and process variability of devices simlar to that
tested may result in additional deviation. The manufacturer has the sole
responsibility of continued conpliance of the device.

SHORT DESCRIPTION OF THE EQUIPMENT UNDER TEST (EUT)

The Anplifier RI-16BTY is part of the vehicle security system TMEL-1 of Toyota
Mot or Cor por ati on.

Nunber of received/tested sanples: 2/2

DEFINITIONS FOR SYMBOLS USED IN THIS TEST REPORT

B - Black box indicates that the listed condition, standard or equipnent is
applicable for this Report.

0 - Blank box indicates that the listed condition, standard or equi pnment was
not applicable for this Report.
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MEASUREMENT OCOL FOR FCC, VCCI

T
AUSTEL

PRO
A ND

Test Met hodol ogy

Conducted and radi ated enission testing is performed according to the procedures
in International Special Conmmittee on Radio Interference (Cl SPR) Publication 22
(1993), European Standard EN 55022 and Australian Standard AS 3548 (which are
based on Cl SPR 22).

The Japanese standard, "Voluntary Control Council for Interference (VCCl) by Data
Processi ng Equi prent and El ectronic O fice Machines, Technical Requirenents" is
technically equivalent to ClSPR 22 (1993). For official conpliance, a confornmance
report nust be sent to and accepted by the VCCl.

In conpliance with FCC Docket 92-152, "Harnonization of Rules for Digita

Devi ces I ncorporate International Standards", testing for FCC conpliance nmay be
done follow ng the ANSI C63. 4-1992 procedures and using the FCClimts or the
CISPR 22 Limts.

Measur enent Error

The test system for conducted enissions is defined as the LISN, tuned receiver
and coaxi al cable. The test systemfor spurious enissions is defined as the
antenna, the pre-anplifier, the tuned receiver and the coaxial cable. These test
systens have an expected error of +3 dB. The equi pnent conprising the test
systens are calibrated on an annual basis.

Justification

The Equi pnent Under Test (EUT) is configured in a typical user arrangenment in
accordance with the manufacturer's instructions. A cable is connected to each
avail abl e port and either terminated with a peripheral into it's characteristic

i npedance or |eft unterm nated. When appropriate, the cables are manual ly
mani pul ated with respect to each other to obtain naxi mum eni ssions fromthe unit.

Ceneral Standard | nformation

The test methods used conply with Cl SPR Publication 22 (1993), EN 55022 (1987)
and AS 3548 (1992) - "Limts and Met hods of Measurenent of Radio Interference
Characteristics of Information Technol ogy Equi pnent” and with ANSI C63.4-1992 -
"Met hods of Measurement of Radio-Noi se Eni ssions from Low Vol tage El ectrical and
El ectroni ¢ Equi prent in the Range of 9 kHz to 40 GHz."

For detailed description of each nmeasurenent please refer to section testresults.
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DI SCOVERY OF WORST CASE MEASURENMENT CONDI TI ON:

The Amplifier is designed for the operation on the fixed transmitter frequency of
approx. 134.2 kHz.

To find out the worst case conditions for the conplete neasurenent the follow ng
tests have been perforned:

e Measurement of the radiated fieldstrength of the operating frequency neasured
in permanent operation node in the specified channel. This neasurenent have
been perfornmed in order to find out the maximum transmitted fieldstrength of
the Amplifier.

e Measurement of the radiated spurious em ssions nmeasured in permanent operation
mode in the specified channel. This neasurenent have been perfornmed in order
to find out the maxi mum spurious em ssions of the Amplifier.

Based on this testresults, the nmeasurenents have been perforned conpletely on the
specified channel. This testresults are docunmented in the follow ng sections of
the testreport.
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TESTRESULT

CONDUCTED EM SSI ONS - 10/150 kHz - 30 Mdz

|l - Test not appli cabl e|
Testl ocation :

0 - Shielded room no.
Shi el ded room no.
- Shi el ded room no.
- Shi el ded room no.
- Shi el ded room no.
Shi el ded room no.
- Shi el ded room no.
- Anechoi ¢ chanber
- Full conpact chanber

o
1
~NOoO o~ wWNPRE

O O0OOo0Oo0oOoOOoo
1

For TEST EQUI PMENT USED pl ease refer to ATTACHVENT D:

Descri pti on of Measur enent

The final level, expressed in dBuVv, is arrived at by taking the reading directly
fromthe EM receiver. This level is conpared directly to the FCC Limt or to the
CISPR limt, which is equivalent to the Australian AS 3548 linit.

To convert between dBuV and pV, the foll owi ng conversions apply:
dBuv = 20(1 og uv)
MV = I nverse | og(dBuVv/ 20)

Conduct ed emni ssions on the 50 Hz and/or 60 Hz power interface of the EUT are
measured in the frequency range of 150 kHz to 30 MHz. The neasurenents are
performed using a receiver, which has Cl SPR characteristic bandw dth and

quasi peak detection, and a Line |Inpedance Stabilization Network (LISN), with 50Q
/50 pH (CI SPR 16) characteristics. Table top equipnent is placed on a non-
conducting table 80 centineters above the floor and is positioned 40 centineters
fromthe vertical ground plane (wall) of the screen room If the m ni nrum passing
margi n appears to be less than 20 dB with a peak node neasurenent, the enissions
are reneasured using a tuned receiver with quasi peak and average detection and
recorded on the data sheets.

Testresul t

The requirements are O - MT O - NOT MET
Mn. limt margin dB at VHz
Max. limt exceeding dB at VHz
Remar ks: EUT is connected to the DC power supply in the car. There are no

requi renents for conducted em ssions on DC input port for car use.

SPURI QUS EM SSI ON
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Spurious emissions fromthe EUT are measured in the frequency range of 9 kHz to
30 MHz using a tuned receiver and a shielded |oop antenna. The antenna was
positioned 3, 10 or 30 neters horizontally from the EUT. Measurenments have been
made in all three orthogonal axes and the shielded |oop antenna was rotated to
| ocate the maxi num of the em ssions.

Spurious enissions fromthe EUT are neasured in the frequency range of 30 MHz to
10 tines the highest used frequency using a tuned receiver and appropriate
broadband linearly polarized antennas. Measurenents between 30 Mz and 1000 Mz
are nmade with 120 kHz/ 6 dB bandw dth and quasi peak detecti on and neasurenents
above 1000 Mz are made with a 1 MHz/ 6 dB bandwi dth and peak detection
remeasurenment of results which may be critical will be repeated in average node.
Table top equipnment is placed on a 1.0 X 1.5 neter non-conducting table 80
centinmeters above the ground plane. Floor standing equipnment is placed directly
on the turntabl e/ground plane. Interface cables that are closer than 40
centineters to the ground plane are bundled in the center in a serpentine fashion
so they are at | east 40 centineters fromthe ground plane. Cables to

simul ators/testers (if used in this test) are routed through the center of the
table and to a screen roomlocated outside the test area. The antenna was
positioned 3, 10 or 30 neters horizontally fromthe EUT. To | ocate naxinmum

em ssions fromthe test sanple the antenna is varied in height from1 to 4

met ers, measurenent scans are made with both horizontal and vertical antenna

pol ari zations and the EUT are rotated 360 degrees.

SPURI QUS EM SSI ON (MAGNETIC FIELD) 10 kHz - 30 Mz

|o - Test not applicable|

0 - in a shielded room

B - at a non - reflecting open-site

and

B - in a testdistance of 3 neters.

0 - in a testdistance of 30 neters.

For TEST EQUI PMENT USED pl ease refer to ATTACHVENT D: SER1

Descri pti on of Measur enent

The final level, expressed in dBuV/m is arrived at by taking the reading from
the EM receiver (Level dBuV) and adding the antenna correction factor and cable
| oss factor (Factor dB) to it. This result then has to be conpared with the
relevant FCC limt.

Exanpl e:
Frequency Level + Fact or = Level Limt = Delta
(Mz) (dBuv) (dB) (dBuv/im  (dBuvim (dB)
1.705 5 + 20 = 25 30 = b5
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Testresult in detail:
Fr equency L: QP L: AV Correct. L: QP L: AV Limt
MHz dBuv dBuv dBuV/ m dBuV/ m dBuV/ m
0. 269 23.7 19. 3 +20. 0 43.7 39. 3 99.0
0. 403 20. 4 16. 0 +20. 0 42. 4 36.0 95. 6
0. 537 15.3 10. 4 +20.0 35.3 30. 4 73.0
The requirenents are m - MET o] NOT MET
Mn. limt margin 42. 6 dB at  0.537 Mz
Max. limt exceeding dB at VHz
Remar ks: The Iimts are net.
File No. T18173-1-10KG , Page 9 of 15

MIKES BABT PRODUCT SERVICE GmbH Ohmstrasse 2-4 94342 Strasskirchen Tel:+9424-9407-0 Fax:+9424-9407-60 Rev.No. 8.5



FCCID: NI4RI-16BTY

SPURI OUS EM SSIONS (electric field) 30 MHz - 1000 Mz
|o - Test not appli cabl e|

B - Open-site 1

0 - Open-site 2

H - 3 neters

o - 10 neters

o - 30 neters

For TEST EQUI PMENT USED pl ease refer to ATTACHVENT D: SER2

Descri pti on of Measur enent

The final level, expressed in dBuV/m is arrived by taking the reading fromthe
EM receiver (Level dBuV) and adding the correction factors and cable | oss factor
(Factor dB) to it. This is done automatically in the EM receiver, where the
correction factors are stored. This result then has the FCC or CISPR limt
subtracted fromit to provide the Delta which gives the tabular data as shown in
the data sheets at page 24 - 25. The CISPR 22 limt is equivalent to the

Australian AS 3548 |limt.

Exanpl e:
Frequency Level + Fact or = Level Limt = Delta
(M) (dBuVv) (dB) (dBuV/Im  (dBpVvIi m (dB)
719 75 + 32.6 = 107. 6 110 = -2.4
Testresult in detail:
Fr equency L: @ L: AV Correct. |L: QP L: AV Limt
VHz dBuv dBpv dBpuV/ m dBuVv/ m dBuVv/ m
39.7 8.6 18.5 27.2 40.0
39.9 11.3 18. 3 29.6 40.0
40. 1 9.0 18. 3 27.3 40.0
40. 2 10.0 18.2 28.2 40.0
40. 4 9.3 18.1 27. 4 40.0
Testresult
The requirements are m - MET O - NOT MET
Mn. limt margin _10.3 dB at  39.9 M
Max. limt exceeding L dB aa MHz
Remar ks: The limts are net.
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SPURIOUS EM SSION 1 GHz - 18 GHz

|l - Test not appli cabl e|

Testl ocation :
0 - Qpen-site 1
0 - Qpen-site 2

0 - Anechoi ¢ chanber

0 - Full conpact chanber
0o - 1 neters

0o - 3 neters

o - 10 neters

For TEST EQUI PMENT USED pl ease refer to ATTACHVENT D:

Descri pti on of Measur enent

The final level, expressed in dBuV/m is arrived by taking the reading fromthe
Spectrumanal yzer in dBuV and adding the correction factors of the test setup
incl. cables.

Exanpl e of the correction value at 1.8236 Gz

Level correction |correction correction corrected
readi ng at [EMCO 3115 |Anplifier factor | evel

1.5 GHz AWF 8035 + cabl e (sunmmari zed)

56 dBuv +25. 7 -41.7 -16 40 dBuv

Testresul t

The requirenments are 0 - MeT O - NOT MET
Mn. limt margin L dB aa GHz
Max. limt exceeding L dB aa GHz
Remar ks: NOT APPLI CABLE. Because of the used frequencies there are

no requirenents for radiated em ssions.
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H FI ELD STRENGTH OF THE FUNDAMENTAL WAVE (MAGNETI C FI ELD)

|o - Test not appli cabl e|

0 - in a shielded room

B - at a non - reflecting open-site

and

B - in a testdistance of 3 neters.

0 - in a testdistance of 30 neters.

For TEST EQUI PMENT USED pl ease refer to ATTACHVENT D: CPR1

Descri pti on of Measur enent

The final level, expressed in dBuV/m is arrived at by taking the reading from
the EM receiver (Level dBuV) and adding the antenna correction factor and cable
| oss factor (Factor dB) to it. This result then has to be conpared with the
relevant FCC limt.

Exanpl e:
Frequency Level + Fact or = Level Limt = Delta
(M) (dBuv) (dB) (dBuV/ m)  (dBuVv/ m (dB)
1.705 5 + 20 = 25 30 = b5
Testresult in detail:
Fr equency L: @ L: AV Correct. |L: QP L: AV Limt
kHz dBuv dBuv dBuV/ m dBuVv/ m dBuVv/ m
134.2 56. 9 53.9 +20.0 76.9 73.9 105.0
Testresult
The requirements are m - MET 0 - NOT MET
Mn. limt margin 28.1 dB at 0.1342 MHz
Max. limt exceeding dB at VHz
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CONDUCTED PONER OF THE FUNDAMENTAL WAVE MEASURED
ON THE ANTENNA TERM NALS

|l - Test not applicable|
Testl ocation :

0 - Shielded room no.
Shi el ded room no.
- Shi el ded room no.
- Shi el ded room no.
- Shi el ded room no.
- Shi el ded room no.
Shi el ded room no.
- Anechoi ¢ chanber
- Full conpact chamber

- Climatic test chanber VLK

o
1
NOoO O~ WNPEP

O O O0OO0OO0OO0OOoOOo
1

For TEST EQUI PMENT USED pl ease refer to ATTACHVENT D

Descri pti on of Measur enent

The conducted power of the fundanmental wave measured on the antenna terminals in
a climatic test chanber. The antenna jack was connected to the input of a
conmuni cation test receiver. The internal batteries have been renoved al so and a
vari abl e DC power supply was used instead. The neasurenents have been nmade with
the EUT unnodul ated. During the test the supply voltage and the tenperature were
varied and applied sinultaneously. The | ower supply voltage was given by the
manuf acturer. In case the equi pnent was switching off before, the switch off
vol t age was used i nstead.

Testresul t
The requirenents are O - MT O - NOT MET

Frequency range of
equi pnent
Tenpera- | DC supply | Power/dBm| Power/dBm| Power/dBm| Power/ dBm| Power/ dBm| Power/ dBm| Power/ dBm
ture/°C | voltage/V

- 30
-20
-10
0
+10
+20
+30
+40
+50

Remar ks: NOT APPLI CABLE
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EQUIPMENT UNDER TEST

Qperation - node of the EUT.:
The equi pnent under test was operated during the nmeasurenent under follow ng
condi tions:

(o]

St andby

0 - Testprogram (H - Pattern)

0 - Testprogram (col or bar)

0 - Testprogram (customer specific)

B - Transnit on the frequency 134.2 kHz:

Configuration of the equi pnment under test:
Fol | owi ng periphery devices and interface cables were connected during
t he neasurenent:

o - Type :
o - Type :
o - Type :
o - Type :
o - Type :
o - Type :

B - unshiel ded power cable
o - unshi el ded cabl es
0 - shielded cables MPS. No.

0 - customer specific cables (wreless m crophone)
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SUMMARY

GENERAL REMARKS:

The nmeasured Anplifier RI-16BTY operate on the frequency 134.2 kHz

FI NAL JUDGEMENT:

The requirenents according to the technical regul ations and tested operation
nodes are

B - net.

0 - not net.

The equi pnent under test

B - Fulfills the general approval requirenments cited on page 3.

0 - Does not fulfill the general approval requirenments cited on page 3.
Date of receipt of test sanple . accdg. to storage record
Testing Start Date : Novenber 01, 1999
Testing End Date : Novenber 03, 1999
- M KES BABT PRODUCT SERW CE GtbH - Test - engi neer
/{/77///'/
N/ '——é i%éa’ﬁ____ ﬁé&i« G‘mszr///\ B
Gint er (M _kes Kl aus ur trer
Di pl.-1ng.(FH) Dipl. Ing.(FH)
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Attachment : B

All test instruments used, in addition to the test accessories, are calibrated and verified regularly.

Test Report No:
Beginning of Testing:

FCC ID: NI4RI-16BTY
e milkes BA

List of Test Equipment

T 18173-1-10 KG
03-November-1999

SERVIGE

Test ID Model Type Kind of Equipment Manufacturer Equipment No,
CPR1 FMZB 1516 Antenna Schwarzbeck G. 04-07/62-90-018
ESHS 30 Test Receiver Rohde & Schwarz 04-07/63-92-045
MB FMZB 1516 Antenna Schwarzbeck G. 04-07/62-90-018
FSEM 30 Spectrum Analyser Rohde & Schwarz 04-07/74-97-001
SERI FMZB 1516 Antenna Schwarzbeck G. 04-07/62-90-018
ESHS 30 Test Receiver Rohde & Schwarz 04-07/63-92-045
SER2  BBA-9106 Antenna Schwarzbeck G. 04-07/62-92-048
| UHALP-9108A Antenna Schwarzbeck G. 04-07/62-97-009
| ESVP Test Receiver Rohde & Schwarz 04-07/63-89-008
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