FCC ID: LTQTXF315P2

B Deutscher
Akkreditierungs

Rat

TTI - P-G 009 / 98-00
TTI - P-G 089 / 94-50

EMISSION - TESTREPORT

Testreport file no. : T18048-1-00KG Dat e : March 21, 2000
of issue

Model : TXF315P2

Type : Transmitter of keyless entry system

Appl i cant . Del phi Autonotive Systens Deutschland GrbH

Manuf act ur er : Del phi Autonotive Systens Deutschland GrbH

Li cence hol der . Del phi Autonotive Systens Deutschland GrbH

Addr ess : Wehl puhl 4

D- 51766 Engel skirchen

Test result accrdg.

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

This testreport with appendi x consists of 33 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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FCC ID: LTQTXF315P2
TESTREGULATIONS

The tests were performed according to foll owing regulations :

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

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

o - EN 55014 / 4.1993 0 - Househol d appliances and simlar
0o - 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
prEN 50121-3-2/ 3.1995
o - EN 60601-1-2 / 4.1994

o
1

- VCCl 0o - class 1 o - class 2
B - Part 15 Subpart C (15.231)
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FCC ID: LTQTXF315P2
ADDRESS OF THE TEST LABORATORY

m - M KES BABT PRODUCT SERVI CE GrtbH
Chnstrasse 2-4
D - 94342 Strasskirchen

O -
ENVIRONMENTAL CONDITIONS
Tenper at ur e: 15-35 ° C
Humi dity 45-60 %
At nospheri c pressure 860- 1060 mbar
POWER SUPPLY SYSTEM UTILIZED
Power supply system : Battery Unom= 3 V DC
STATEMENT OF MEASUREMENT UNCERTAINTY
The data and results referenced in this docunent are true and accurate. The

reader is cautioned that there nmay be errors within the calibration limts of
the equi prent and facilities that can account for a nomi nal neasurenment 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 EUT is a transmitter of a keyless entry system The key is for |ock and
unl ock the doors and the trunk by renote control.

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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FCC ID: LTQTXF315P2

MEASUREMENT PROTOCOL FOR FCC, VCCI
AND AUSTEL

Test Met hodol ogy

Conduct ed and radi ated emnmission testing is perforned according to the procedures
in International Special Committee on Radio Interference (ClSPR) 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 pnrent and El ectronic O fice Machines, Technical Requirenents" is
technically equivalent to Cl SPR 22 (1993). For official conpliance, a conformance
report nust be sent to and accepted by the VCCl.

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

Devi ces I ncorporate International Standards", testing for FCC conpliance may 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 emissions 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 arrangement in
accordance with the manufacturer's instructions. A cable is connected to each
avail abl e port and either termnated with a peripheral into it’'s characteristic

i npedance or |left unterm nated. When appropriate, the cables are manually

mani pul ated with respect to each other to obtain nmaxi mrum emni ssions fromthe unit.

Ceneral Standard | nformation

The test nethods used conply with CI SPR Publication 22 (1993), EN 55022 (1987)
and AS 3548 (1992) - "Limts and Methods of Measurenent of Radio Interference
Characteristics of Information Technol ogy Equi prent” and with ANSI C63. 4-1992 -
"Met hods of Measurenent of Radi o-Noi se Em 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 measurement please refer to section testresults.
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FCC ID: LTQTXF315P2

DI SCOVERY OF WORST CASE NMEASURENMENT CONDI TI ON:

The Transmtter TXF315P2 is designed for the operation on the fixed transnitter
frequency of approx. 315 MHz.

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

e Measurenent of the radiated fieldstrength of the operating frequency measured
in permanent operation node in the specified channel. This neasurenment have
been performed in order to find out the maximum transnitted fieldstrength of
the chip card.

e Measurenent of the radiated spurious emi ssions neasured in pernanent operation
nmode in the specified channel. This neasurenent have been perforned in order
to find out the maxi mum spurious em ssions of the chip card.

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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FCC ID: LTQTXF315P2
TESTRESULT

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

|m - 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

o
1
NOoO O~ WNPEP

O OO0OO0OO0OO0oOOo
1

For TEST EQUI PMENT USED pl ease refer to ATTACHVENT B

Descri pti on of Measur enent

The final level, expressed in dBuV, 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 pVv, the follow ng conversions apply:

dBuv = 20(1 og pv)

KV = I nverse | og(dBuVv/ 20)

Conduct ed emi 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 neasurements 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 equiprment 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 num passing
margi n appears to be less than 20 dB with a peak nbde neasurenent, the em ssions
are reneasured using a tuned receiver wth quasi peak and average detection and
recorded on the data sheets.

Testresul t

The requirenments are O - MT O - NOT MET
Mn. limt margin dB aa MHz

Max. limt exceeding dB aa MHz

Remar ks: NOT APPLI CABLE

SPURI QUS EM SSI ON
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FCC ID: LTQTXF315P2

Spurious em ssions fromthe EUT are neasured 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. Measurenents 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 tinmes the highest used frequency using a tuned receiver and appropriate
broadband linearly pol arized antennas. Measurenents between 30 MHz and 1000 MHz
are made with 120 kHz/ 6 dB bandw dth and quasi peak detecti on and measurenents
above 1000 MHz are made with a 1 MHz/ 6 dB bandw dth and peak detection
reneasurenment of results which may be critical will be repeated in average node
Tabl e top equipment is placed on a 1.0 X 1.5 nmeter non-conducting table 80
centimeters above the ground plane. Floor standing equipnent is placed directly
on the turntabl e/ground plane. Interface cables that are closer than 40
centinmeters to the ground plane are bundled in the center in a serpentine fashion
so they are at | east 40 centinmeters 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 room | ocated outside the test area. The antenna was
positioned 3, 10 or 30 neters horizontally fromthe EUT. To | ocate nmaxinmm

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

|l - Test not applicable|

0 - in a shielded room

0 - at a non - reflecting open-site
and

0O - in a testdistance of 3 neters.
0O - in a testdistance of 30 neters.

For TEST EQUI PMENT USED pl ease refer to ATTACHVENT B

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 addi ng the antenna correction factor and cabl e
|l oss factor (Factor dB) to it. This result then has to be compared with the
relevant FCC limt.

Exanpl e:
Frequency Level + Fact or = Level Limt = Delta
(M) (dBuv) (dB) (dBuv/m  (dBuvim (dB)
1.705 5 + 20 = 25 30 = 5
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FCC ID: LTQTXF315P2

Testresult in detail:

Fr equency L: @ L: AV Correct. |L: QP L: AV Limt
VHz dBuv dBuv dBuV/ m dBuVvV/ m dBuVvV/ m
The requirenents are O - MeT O -
Mn. limt rmargin. dB

mex. limt rmrgin. dB

Remar ks: NOT APLLI CABLE
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FCC ID: LTQTXF315P2

SPURI QUS EM SSIONS (electric field) 30 Mz - 1000 Mz

|o Test not applicable |

- Qpen-site 1
- Qpen-site 2
3 neters
- 10 neters
- 30 neters

comom
1

For TEST EQUI PMENT USED pl ease refer to ATTACHVENT B: 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 [ imt
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:
Fr equency Level + Fact or = Level Limt = Delta
(MHz) (dBuv) (dB) (dBuv/im  (dBuv/ 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 dBuv dBpuV/ m dBuVv/ m dBuVv/ m
630. 08 5.8 30.7 36.5 55. 6
945. 11 8.0 33.3 41.3 55. 6
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FCC ID: LTQTXF315P2

Testresul t

The requirements are m - MET O - NOT MET
Mn. limt margin 14. 3 dB at 945.11 Mz
Max. limt exceeding dB aa MHz
Remar ks: The limts are net.
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SPURIOUS EMISSION 1 GHz -

FCCID: LTQTXF315P2

18 GHz

ta - Test not applicable

Testlocation

o -

Open-site 1

o - Open-site 2

B - 2nechoic chamber

o - Full compact chamber
© - 1 meters

B - 3 meters

o - 10 meters

For TEST EQUIPMENT USED please refer to ATTACHMENT B:

Degcription of Measurement

SER3

The final level, expressed in dBuv/m, is arrived by taking the reading from the
Spectrumanalyzer in dBuV and adding the correction factors of the test setup

incl.

caples.

Example of the correction value at 1.8 CHz

Level Correction |correction Correction corrected

reading at |EMCO 3115 Amplifier factor level

1.8 GHz AWT 4534 + cable (summarized)

56 dBuv +27.3 dB -41.2 dB -15.8 dB 42.1 dBuv/m

Testresult in detail:

Freguency | Reading Reading Korr Final Final Limit DLimit |Polarisa
[(MHz] AV PK [dB] Result Result AV [dBuV/m tion

[dBuv/m] [dBuv/m] AV PK [dBuV/m 1
[dBuv/m | [dBuV/m ]
] ]

1258 58.8 67.5 ~15.5 43 .4 52.0 55.6 12.2 Hor
1577 58.6 68.6 -15.0 43.7 53.6 54.0 10.3 Hor
1850 58.6 68.7 -12.8 45.8 55.89 55.6 9.8 Hoer
2208 53.1 66.0 -11.2 41.8 54.8 54.0 12.2 Hor
2521 59.6 69.6 -10.5 49.1 59.1 55.6 6.5 Hor
2840 52.7 65.8 -10.1 42 .6 55.7 54 .0 11.4 Hor
3151 57.3 65.7 -9.4 47.9 56 .3 55.6 7.7 Hor

ine neasurement was performed up to the 10 harmonic (3.152 GHz) .
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FCC ID: LTQTXF315P2

Testresul t

The requirements are m - MET O - NOT MET
Mn. limt margin 6.5 dB at  2.521 GHz
Max. limt exceeding dB aa GHz
Remar ks: The limts are net.
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FCC ID: LTQTXF315P2

FI ELD STRENGTH OF THE FUNDAMENTAL WAVE

|o - Test not appli cabl e|

m - Open-site 1
0 - Qpen-site 2
B - 3 neters
0 - 10 neters
0 - 30 neters

For TEST EQUI PMENT USED pl ease refer to ATTACHVENT B: CPR2

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 [imt
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:
Fr equency Level + Fact or = Level - Linmt = Delta
(MHz) (dBuv) (dB) (dBuV/m  (dBuVv/ m (dB)
315 45 + 22.5 = 67.5 - 74.3 = -6.8
Testresult in detail:
Fr equency L: @ L: AV Correct. |L: QP L: AV Limt
MHz dBuv dBuv dBuV/ m dBuVv/ m dBuVv/ m
315. 04 52.5 20. 7 73. 2 75. 6
Testresul t
The requirenents are m - MET O - NOT MET
Mn. limt margin 2.4 dB at 315.04 Mz
Max. limt exceeding dB at MHz

Renar ks: The limts are net.
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FCC ID: LTQTXF315P2

CONDUCTED PONER OF THE FUNDAMENTAL WAVE MEASURED
ON THE ANTENNA TERM NALS

|m - 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 O0OO0OO0OO0OO0OOoOOo

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

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 prent
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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FCC ID: LTQTXF315P2

EQUIPMENT UNDER TEST

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

(o]

St andby

0 - Testprogram (H - Pattern)

0 - Testprogram (col or bar)

0 - Testprogram (customer specific)

B - Transmt frequency 315 MHz

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

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

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

0 - custoner specific cables (wreless nicrophone)
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FCC ID: LTQTXF315P2

SUMMARY

GENERAL REMARKS:

The product TXF315P2 has been tested on the follow ng frequency:
TX- Mode: 315 MHz

The unit neasurenments neets al so the bandw dth requirements.
The EUT complies with the requirenments described under 15.231(a) regarding the

activation/deactivation of the transmtter. The transmtter on tine is smaller
than 5 seconds after activation.

FI NAL JUDGEMENT:

The requirenents according to the technical regulations and tested operation
nodes are

H - net.

0 - not net.

The equi prent under test

m - 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 : January 04, 2000
Testing End Date : January 04, 2000
- M KES BABT PRODUCT SERVI CE GtbH - Test - engi neer
4\ ?//';»Mﬁ/ %)&e 0 aee G‘v\sz‘//\\
Ginter Mkes Kl aus—Eegenf urt ner
Di pl.-1ng. (FH) D pl. Ing.(FH)
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FCC ID: LTQTXF315P2 mm‘k@ ﬁ B A

-

Attachment : B

Test Report No:
Beginning of Testing:

List of Test Equipment

T 18048-1-00 KG
04-Januar-2000

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

Spectrum Analyser

Test ID Model Type Kind of Equipment Manufacturer Equipment No.
CPR2 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
MB 433 MHz-Antenna 'Rod Antenna MIKES PRODUCT SERVICE | 04-07/62-97-002
FSEM 30 Spectrum Analyser Rohde & Schwarz 04-07/74-97-001
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
SER3 | Sucoflex 104, SMA RF-cable 2 m Huber+Suhner 04-07/60-97-485
Sucoflex 104, N RF-cable 3 m Huber+Suhner 04-07/60-97-492
Model 3115 Hornantenna EMCO Elektronik GmbH 04-07/62-96-458
AWT-4534 Microwave-Amplifier TransTech Hochfrequenztechn | 04-07/66-90-217

| FSEM 30 Rohde & Schwarz 04-07/74-97-001
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FCCID: LTQTXF315P2

CONSTRUCTIONAL DATAFORM FOR TESTING OF RADIO EQUIPMENT

Licence holder: Delphi Automotive Systems Deutschland GmbH
Address: Wiehipuhl 4, 51766 Engelskirchen

Manufacturer: Delphi Automotive Sysiems Deutschiand GmbH
Address: Wiehlpuhl 4, 51766 Engelskirchen

Type: Transmitter of keyless entry system

Model: TXF315P2

Serial-No.: Protection class:

Additional informations to the above named model:

Antenna:
_ transmitter: Type: Loop
Length/size: 10mm x 20mm
receiver:” : - : -
Type:
Length/size:
Power supply of the transmitter:

Type: Lithium Battery nominal voltage: 3V
lowest voltage: \'4
highest voltage: \'

Power supply of the receiver:
Type: nominal voltage: \'/
Ancillary equipment:
Description: Type: Serial-no.:
Description: Type: Serial-no.:
Description: Type: Serial-no.:
Extreme temperature range in which the approval test should be performed:
m Category I: General (-20°C to +55°C)
O Category Il: Portable (-10°C to +55°C)
O Category llI: Equipment for normal indoor use (0°C to +55°C)
Connectable cables:
Name of the cable Digital Length/m shielded
Oyes Ono Oyes Ono
Oyes Ono Oyes Ono
Oyes Ono Oyes Ono
Oyes Ono Oyes Ono
Ovyes Ono Oyes Ono
O If applicable, if necessary complete overleaf Page D1
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FCC ID: LTQTXF315P2

Type designation:
TXF315P2

Name and type designation of individual units comprising the radio equipment:

Type of equipment:
O Radiotelephone N Remote-control O Radiomaritime O LPD
equipment equipment equipment
O One-way O Inductive loop system O Inland waterways 0 RLAN
radiotelephone equipment
equipment
O Personal paging O Radio-relay system O Radionavigation
system equipm.
O Satellite earth station O CB radiotelephone O Antenna
equipment
O Data transmission O Movement detector O Aeronautical [m]
equipment equipment
Technical characteristics:
Transmitter-receiver Transmitter Receiver
Frequency range - 315.0 MHz
Maximum no. of channels 1
Channel spacing /
Class of emission 80KOF1D
(type of modulation)
Maximum RF output power
Maximum effective <imwW
radiated power (ERP)
Output power variable No
Channel switching /
frequency range
Method of frequency O Synthesizer O Crystal R Other
| generation
Frequency generation TX | SAW
Freguency generation RX
IF 1st IF [2nd IF |3rd IF

Integral selective calling

I

Audio-frequency interface
level at external data
socket

Modes of operation

|0 Duplex mode

[0 Semi-duplex mode

B Simplex mode

Power source {0 Mains 0 Vehicle-regulated B _Integral

Antenna socket 0 BNC 0 TNC O N
oM O UHF O Adapter
® None O O

Test specifications:
FCC Part 15.231

O If applicable, if necessary complete overieaf
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Declarations:

FCC ID: LTQTXF315P2

B We declare that the above information are correct and the named model was
supplied with the maximum configuration to the accredited test laboratory.

Wiehli
place of issue

/]

i

date Seal and signature of applicant

Deiphi

ohi Automofive Sksiams
- Body g g S LBUSChlan A
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) . ! H lai:

O If applicable, if necessary complete overleaf
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