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Summary

Tests for compliance with FCC Regulations subject to Part 15, Subpart C, were performed on
Delco 2000 Passkey-III Immobilizer. This device is subject to rules and regulations as a
transmitter. As a digital device it is exempt, but measurements were made nevertheless to assess
the device's overall emissions.

In testing performed on June 16, 1998, the device tested in the worst case met the allowed
specifications for transmitter radiated emissions by 41.3 dB (see p. 6).

The conductive emission tests do not apply, since the device is powered from an
automobile 12V system.




1. Introduction

Delco 2000 Immobilizer was tested for compliance with FCC Regulations, Part 15, adopted under Docket
87-389, April 18, 1989. The tests were performed at the University of Michigan Radiation Laboratory
Willow Run Test Range following the procedures described in ANSI €63.4-1992 "Methods of
Measurement of Radio-Noise Emissions from Low-Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz". The attenuation characteristics of the Open Site facility are on file with FCC
Laboratory, Columbia, Maryland. (FCC file 31040/SIT)

2. Test Procedure and Equipment Used
The test equipment commonly used in our facility is listed in Table 2.1 below. The second column identifies

the specific equipment used in these (ests. The HP 8593E spectrum analyzer is used for primary amplitude
and frequency reference.

Table 2.1. Test Equipment.

Test Instrument Equipment Used _Manulacturer/Model Cal, Date/By

Spectrum Analyzer X Hewleu-Packard 8593A July 1997/HP
(9 kHz-22 GHz) SN: 3107A01358

Spectrum Analyzer Hewlett-Packard 83593E June1997/HP
(9 kHz-26 GHz) SN: 3107A01131

Spectrum Analyzer X Hewlett-Packard 182T/8558B  August 1996/U of M Rad Lab
(0.1-1500 MHz) SN: 1529A01114/543592

Preamplifier X Watkins-Johnson May 1997/U of M Rad Lab
(5-1000 MHz) Al -1 plus A25-18

Prcamplifier Avanlek Nov. 1992/ U of M Rad Lab
(5-4000 MHz)

Power Meter Hewlelt-Packard 432A August 1989/U of M Rad Lab
w/ Thermistor Hewlett-Packard 478A August 1985/U of M Rad Lab

Broadband Bicone X University of Michigan July 1988/U of M Rad Lab
(20-200 MHz)

Broadband Bicone X University of Michigan June 1996/U of M Rad Lab
(200-1000 MHz)

Dipole Antenna Set University ol Michigan June 1996/U of M Rad Lab
(25-1000 MHz)

Dipole Antenna Set EMCO 3121C June 1996/U of M Rad Lab

(30-1000 MHz) SN: 992

Active Loop Antenna X EMCO 6502 December 1993/EMCO
{0.090-30 MHz) SN: 2855

Active Rod EMCO 3301B December 1993/EMCO
(30 Hz-50 MHz) SN: 3223

Ridge-horn Antenna University of Michigan February 1991/U of M Rad Lab
(0.5-5 GHz)

LISN Box University of Michigan May 1997/U of M Rad Lab

Signal Cables X Assorled March 1997/U of M Rad Lab

X-Y Plotter Hewlett-Packard 7040 A During Use/U of M Rad Lab

Signal Generator Hewlett-Packard 8656A January 1990/U of M Rad Lab
(0.1-990 MHz)

EMI/FId Int. Meter Stoddard NM-37/57A August 1989/U of M Rad Lab
(30-1000 MHz) SN: 0606-80119

Printer X Hewlett-Packard 2225A August 1985/HP




3. Configuration and Identification of Device Under Test

The DUT is a car security system that electronically identifies the "real” ignition key for the car. The
system consists of a T/R module, a coupling coil (antenna), a metal lock housing, and a passive
transponder in the key. The operating frequency is 131.0 kHz. The clock for digital circuitry is 4.19
MHz, to which RF is also referenced. The transponder in the key is considered passive because it uses
the encrgy supplied by the transmitter coil to operate its micro and, hence, is not subject to the rules.
A three meter, three wire (B+, data, gnd), generic hamess was used in testing; power was supplied
from 13.8 VDC power supply and the digital line was left open.

The DUT was designed and manufactured by Delco Electronics Kokomo. It is identified as:

Delco 2000 Passkey-1II Reader/Exciter
PN: 16255451

SN: 46981550003

FCC ID: L.2CO003TR

CANADA:

The P/N: 16266469 was the device tested. The P/N: 9353715 is an identical device but with a harness
length of 700-710 mm instead of 520-530 mm. Because the DUT harness is a part of the length of
the test harness, the longer hamess will have no effect on the results obtained. Hence, both devices are
covered by these tests.

3.1 EM1I Relevant Modifications
None.

4. Emission Limits
4.1 Radiated Emission Limits
The DUT tested falls under the category of a transmitter, subject to 6.2.1. The applicable testing

frequencies with corresponding emission limits are given in Tables 4.1 and 4.2 below. As a digital
device, it is exempt.

Table 4.1. Radiated Emission Limits (Ref: RS§S-21(; 6.2.1, 6.3) --Transmitter.

Fundamental
Frequency and Spurious*
(MHz) (Wv/m)

0.009-0.490 2400/F(kHz), 300m
0.490-1.705 24,000/F(kHz), 30m

0.080-0.110 Restricted
0.49-0.51 Bands

* Harmonics must be below the fundamental,

For extrapolating (o other distances, see Section 6.6.




Table 4.2. Radiated Emission Limits (Ref: 15,33, 15.35, 15.109) -- Digital.

Freq. (MHz) Efim (3m) (LV/m Elim dBV/m)
30-88 100 40.0
88-216 150 43.5
216-960 200 46.0
960-2000 500 54.0

Note:  Average readings apply above 1000 MHz (1 MHz BW)
Quasi-Peak readings apply to 100) MHz (120 kHz BW)

4.2 Conductive Emission Limits
The conductive emission limits and tests do not apply here, since the DUT is powered from an automobile
12V system.

5. Radiated Emission Tests and Results

5.1 Anechoic Chamber Measurements

To familiarize with the radiated emission behavior of the DUT, the DUT was first studied and measured in a
shielded anechoic chamber. In the chamber there is a set-up similar to that of an outdoor 3-meter site, with
a turntable, an antenna mast, and a ground plane. Instrumentation includes spectrum analyzers and other
equipment as needed. In this case, the receiving antenna was an active loop, placed on a tripod,
approximately 1.5 meters above ground.

The DUT was laid on the tesl table as scen in Figure 5.1. Using the loop antenna we studied
emissions up to 2 MHz. The resolution and vidco bandwidths were 1 kHz, The emissions were studied
with the plane of the loop perpendicular and parallel o the direction of propagation from the DUT. Larger
emissions were observed when the loop was perpendicular. In the chamber we also rccorded the spectrum
and modulation characteristics of the carrier. These data arc presented in subsequent sections. We also note
that in scanning from 0.0 to 2.0 MHz there were no spurious emissions obscrved other than harmonics. It
was sometimes difficult to separate the DUT emissions from the AM band.

5.2 Outdoor Measurements
After the chamber measurements, the emissions were measured on our outdoor 3-meter site. The DUT
was laid on the tumtable and the loop antenna was set at a 3 meter distance. Only the first (fundamental)
hamonic could be seen. The resolution bandwidth used outdoors was 1 kHz,

Sece Section 6.6 for ficld extrapolation measurcments from 3 m 1o 300 m.

5.3 Computations and Results
To convert the dBm measured on the spectrum analyzer 1o dB(UWV/m), we use expression

E3(dBuV/m) =107+ Pr+ Ka - Ka+ Kg

where Pr = power recorded on spectrum analyzer, dB, measured at 3 m
Ka = antenna faclor, dB/m
Kg = pre-amplifier gain, including cable loss, dB
Kg = pulse operation correction [actor, dB (see 6.1)

When presenting the data, at each frequency the highest measured emission under all of the possible
orientations is given. Computations and rcsults arc given in Table 5.1. There we see that the DUT meets
the limit by 41.3 dB.




6. Other Measurements and Computations

6.1 Correction For Pulse Operation
In normal application the transmitter is activaled when a key is placed into the ignition. It then transmits
continuous at 128.5 kHz. For such, the averaging factor or pulse opcration correction factor is

Kg=100ms /100 ms=1.00r 0.0dB

6.2 Emission Spectrum
Using the loop antenna, the emission spectrum was rccorded and is shown in Figure 6.2. Unfortunately,
the measurement is contaminated by AM stations.

6.3 Bandwidth of the Emission Spectrum

The measured spectrum of the signal is shown in Figure 6.3. From the plot we see that the -20 dB
bandwidth is 950 Hz. We note that it is the spectrum analyzer IF bandwidth response, rather than the signal
bandwidth.

6.4 Effect of Supply Veoltage Variation

The DUT has been designed to be operated from an automobile 12VDC system.  For this test, the relative
power radiated was measured at the fundamental as the voltage was varied from 5.0 to 16.0 volts. The
emission vatiation is shown in Figure 6.4.

6.5 Input Voltage and Current
V=138V
1=167.3mA

6.6 Field Behavior at 134 kHz

Because at the specified 300 m measurement distance the signal s too small (0 measure, measurements were
made at 3m. To relate the 300 m distance to the 3 m, ficld attenuation cxperiments were performed
(August 17, 1994) using two loops, one transmitting, the other receiving. Even then we could only go up
to 50 m before noise became a factor. Measurements were made with the loops coplanar (plancs of the
loops in the same plane) and with loops axial (same axis for both loops). Figures 6.5 and 6.6 show results.
From these we then deduce the difference in dB between the 300 m and 3 m distances is:

Coplanar casc: 0.0-¢(-112.4)=112.4 dB (56 dB/decade)
Axial case: -6.0-(-96.1)=90.1 dB (45 dB/dccade)

Even though these measurements were made at 134 kHz and the current DUT operates at 128 kHz, the
frequencies are sufficiently close to use the same field behavior profiles for extrapolating fields to other
distances.

The University of Michigan
Radiation Laboratory
3228 EECS Building

Ann Arbor, MI 48109-2122

(734) 647-1792




Table 5.1 Highest Emissions Measured

Radiated Emissions Delco 2000 Passkey 11I; FCC/IC

Freq. | Ant. | Ant. [ Pr,3m | Det. | Ka | Kg | E300* |E300lim Pass
# | kHz | Used |Orien| dBm [Used|dB/m| dB dBuV/mdBpv/in dB Comments
11276 Loop| V | 425 | Pk 99| 00171 -157 | 25.6 | 41.3 [loop normal {axis in dir. of prop.)
211276 Loop | V | -473 | Pk 99| 001 -428 | 256 | 68.4 |loop planar ( loop in dir. of prop.)
312552 loop| V -71.1 | Pk 98 0.01 444 | 25.6 | 70.0 |loop normal, noise floor
412552 Loop| V -71.8 | Pk 98| 00| -674 | 25.6 | 93.0 |loop planar, noise floor
513828| Loop| V | -755 | Pk 98| 00| 488 | 256 | 744 |loop normal, noise floor
613828 Loop| V | -769 | Pk 98| 00] -72.5{ 25.6 | 98.1 |loop planar, noise floor
715104)] Loop | V | -765 | Pk 98| 00| -49.8 1 25.6 | 75.4 |loop normal, noise floor
815104 Loop| V | -772 | Pk 98| 00| -728 | 256 | 98.4 [loop planar, noise floor
3i638.0] Loop| V § -63.0 | Pk 98 0.0 -363 | 256 [ 61.9 |loop normal, noise floor
10§ 6380 Loop | V | -725 | Pk | 98] 00| -68.1 | 256 | 93.7 |loop planar, noise floor
All othclr harmlonics arelin the |noise (Tr < -63|dBm__)__ B
* The aiferaginlg factor ils OdBl data is extrapolated to 300m
1 kHz RBW used in measurements
Digital Emissions Class B Limits
Freq.| Ant. [ Ant.| Pr | Det| Ka | Kg E3 | E3lim | Pass
# | MHz | Used | Pol | dBm {Used|dB/m| dB dBuvV/mdBuVvV/m dB Comments
1| 870 | Bic H [ -720 | Pk [ 114|244 | 220 | 400 | 18.0
2] 87.0 | Bic V | 680 Pk | 114|244 | 260 | 40.0 | 140
3[1663| Bic H | -780 | Pk | 153 ] 233 | 21.0 | 435 [ 225
411742| Bic H | -770 | Pk | 155232 | 223 ; 435 | 21.2
5 -
6
7 —
8 - -
9
10 B
11
Conducted Emissions
Freq. | Line | Det. | Viest | Vlim| Pass
# | MHz { Side | Usedi dBuV [dBuV| dB Comments
Not Applicable

Meas. 6/16/98; U of Mich.
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Figure 6.1. Transmissions modulation characteristics. Transmission is continuous.
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Figure 6.2. Emission spectrum of the DUT.
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Summary

Tests for compliance with FCC Regulations subject to Part 15, Subpart C, were performed on
Delco 2000 Passkey-1IT Immobilizer. This device is subject to rules and regulations as a
ransmitter. As a digital device it is exempt, but measurements were made nevertheless to assess
the device's overall emissions.

In testing performed on June 16, 1998, the device tested in the worst case met the allowed
specifications for transmitter radiated emissions by 42.2 dB (see p. 6).

The conductive emission tests do not apply, since the device is powered from an
automobile 12V system,




1. Introduction

Deleo 2000 Immobilizer was tested for compliance with FCC Regulations, Part 135, adopted under Docket
87-389, April 18, 1989. The tests were performed at the University of Michigan Radiation Laboratory
Willow Run Test Range following the procedures described in ANSI €63.4-1992 "Methods of
Measurement of Radio-Noise Emissions from Low-Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz". The attenuation characteristics of the Open Site facility are on file with FCC
Laboratory, Cotumbia, Maryland. (FCC filc 31040/SIT)

2. Test Procedure and Equipment Used
The test equipment commonly used in our facilily is listed in Table 2.1 below. The second column identifies

the specific equipment used in these tests. The HP 8593E spectrum analyzer is used for primary amplitude
and frequency reference.

Table 2.1. Test Equipment.

Cal. Date/By

Test Instrument Equipment Used Manufacturer/Modcl

Spectrum Analyzer X Hewlett-Packard 8593A July 1997/HP
(9 kHz-22 GHz) SN: 3107A01358

Spectrum Analyzer Hewlet-Packard 8593E Jung1997/HP
(9 kHz-26 GHz) SN: 3107A01131

Spectrum Analyzer X Hewlett-Packard 182T/8558B  August 1996/U of M Rad Lab
(0.1-1500 MHz) SN: 1529A01114/543592

Preamplifier X Watkins-Johnson May 1997/U of M Rad Lab
(5-1000 MHz) A1l -1 plus A25-18

Preamplifier Avantck Nov. 1992/ U of M Rad Lab
(5-4000 MHz)

Power Meter Hewlctl-Packard 432A August 1989/U of M Rad Lab
w/ Thermistor Hewlett-Packard 478A August 1989/U of M Rad Lab

Broadband Bicone X University ol Michigan July 1988/U of M Rad Lab
(20-200 MHz)

Broadband Bicone X University of Michigan June 1996/U of M Rad Lab
(200-1000 MHz)

Dipole Antenna Set University of Michigan June 1996/U of M Rad Lab
(25-1000 MHz)

Dipole Antenna Sct EMCO 3121C June 1996/U of M Rad Lab

(30-1000 MHz) SN: 992

Active Loop Anienna X EMCQ 6502 December 1993/EMCO
(0.090-30 MHz) SN: 2855

Active Rod EMCO 3301B December 1993/EMCO
(30 Hz-50 MHz) SN: 3223

Ridge-hom Antenna University of Michigan February 1991/U of M Rad Lab
{0.5-5 GHz)

LISN Box University of Michigan May 1997/U of M Rad Lab

Signal Cables X Assorted March 1997/U of M Rad Lab

X-Y Plotter Hewlett-Packard 7046A During Use/U of M Rad Lab

Signal Generator Hewlett-Packard 8656A January 1990/U of M Rad Lab
(0.1-950 MHz)

EMI/Fld Int. Mcter Stoddard NM-37/57A August 1989/U of M Rad Lab
(30-1000 MHz) SN: 0606-80119

Printer X Hewlett-Packard 2225A August 1989/HP

[A]




3. Configuration and Identification of Device Under Test

The DUT is a car security system that electronically identifies the "real” ignition key for the car. The
system consists of a T/R module, a coupling coil (antenna), a plastic lock housing, and a passive
transponder in the key. The operating frequency is 131.0 kHz. The clock for digital circuitry is 4.19
MHz, to which RF is also referenced. The transponder in the key is considered passive because it uses
the energy supplied by the transmitter coil to operate its micro and, hence, is not subject to the rules.
A three meter, three wire (B+, data, gnd), generic hamess was used in testing; power was supplied
from 13.8 VDC power supply and the digital line was left open.

The DUT was designed and manufactured by Delco Electronics Kokomo. It is identified as:

Delco 2000 Passkey-III Reader/Exciter
PN: 9352359

SN: 35981590001

FCC ID: L2C0003TR

CANADA:

3.1 EMI Relevant Modifications
None.

4. Emission Limits
4.1 Radiated Emission Limits
The DUT tested falls under the category of a transmitter, subject to 6.2.1. The applicable testing

frequencies with corresponding emission limits are given in Tables 4.1 and 4.2 below. As a digital
device, it is exempt.

Table 4.1. Radiated Emission Limits (Ref: RSS-210; 6.2.1, 6.3) --Transmitter.

Fundamental
Frequency and Spurious*
(MHz) (LV/m)

0.009-0.490 2400/F(kHz), 300m
0.490-1.705 24,000/F(kHz), 30m

0.090-0.110 Restricted
0.49-0.51 Bands

* Harmonics must be below the fundamental.

For extrapolating to other distances, see Scction 6.6.




Table 4.2. Radiated Emission Limits (Refl: 15.33, 15.35, 15.109) -- Digital.

Freq. (MHz) Ejip (3m) pV/m Ejim dB(LV/M)
30-88 100 40.0
88-216 150 43.5
216-960 200 46.0
960-2000 500 54.0

Note:  Average readings apply above 1000 MHz (1 MHz BW)
Quasi-Peak readings apply to 1000 MHz (120 kHz BW)

4.2 Conductive Emission Limits
The conductive emission limits and tests do not apply here, since the DUT is powered from an automobile
12V system.

5. Radiated Emission Tests and Results

5.1 Anechoic Chamber Measurements

To familiarize with the radiated emission behavior of the DUT, the DUT was {irst studied and measured in a
shielded anechoic chamber. In the chamber there is a sct-up similar to that of an outdoor 3-meter site, with
a turntable, an antenna mast, and a ground plane. Instrumentation includes spectrum analyzers and other
equipment as needed. In this case, the receiving anlenna was an active loop, placed on a tripod,
approximately 1.5 meters above ground.

The DUT was laid on the test table as scen in Figure 5.1. Using the loop antenna we studied
emissions up to 2 MHz. The resolution and video bandwidths were 1 kHz, The emissions were studied
with the planc of the loop perpendicular and parallel to the direction of propagation from the DUT. Larger
emissions were obscrved when the loop was perpendicular. In the chamber we also recorded the spectrum
and modulation characleristics of the carrier. These data are presented in subsequent scctions. We also note
that in scanning from 0.0 to 2.0 MHz there were no spurious emissions observed other than harmonics. It
was sometimes difficult to separate the DUT cmissions from the AM band.

§.2 OQOutdoor Measurements
After the chamber measurements, the emissions were measured on our outdoor 3-meter site. The DUT was
laid on the turntable and the loop antenna was set at a 3 meter distance. Only the first (fundamental)
harmonic could be seen. The resolution bandwidih used outdoors was 1 kHz.

See Section 6.6 for field extrapolation mcasurements from 3 m 10 300 m.

5.3 Computations and Results
To convert the dBm measured on the spectrum analyzer lo dB(UV/m), we us¢ expression

EadBuv/m) = 107+ Pr+ Ka - Kg+ Kg

where Pr = power recorded on spectrum analyzer, dB, measured at 3 m
Ka = antenna factor, dB/m
Kg = pre-amplifier gain, including cablc loss, dB
Kg = pulse operation correction factor, dB (sce 6.0

When presenting the data, at each frequency the highest measured emission under all of the possible
orentations is given. Compulations and results are given in Table 5.1. There we sce that the DUT meets
the limit by 42.2 dB.




6. Other Measurements and Computations

6.1 Correction For Pulse Operation
In normal application the transmilter is activated when a key is placed into the ignition. It then transmits
continuous at 128.5 kHz. For such, the averaging factor or pulse operation correction factor is

Kg=100ms/100ms=1.00r0.0dB

6.2 Emission Spectrum
Using the loop antenna, the emission spectrum was recorded and is shown in Figure 6.2. Unfortunately,
the mcasurcment is contaminated by AM stations.

6.3 Bandwidth of the Emission Spectrum

The measured spectrum of the signal is shown in Figurce 6.3, From the plot we see that the -20 dB
bandwidth is 950 Hz. We note that it is the spectrum analyzer IF bandwidth response, rather than the signal
bandwidth.

6.4 Effect of Supply Voltage Variation

The DUT has been designed to be operated from an automobile 12VDC system.  For this test, the relative
power radiated was measured at the fundamental as the voltage was varied from 5.0 to 16.0 volts. The
emission variation is shown in Figurc 6.4,

6.5 Input Voltage and Current
V=138V
I = 1493 mA

6.6 Field Behavior at 134 kHz

Because at the specified 300 m measurement distance the signal is too small to measure, measurements were
made at 3m. To relate the 300 m distance to the 3 m, ficld aticnuation ¢xperiments were performed
(August 17, 1994) using two loops, one transmitting, the other receiving. Even then we could only go up
to 50 m before noisc becamc a factor. Measurements were made with the loops coplanar (planes of the
loops in the same plane) and with loops axial (same axis for both loops). Figures 6.5 and 6.6 show results.
From these we then deduce the difference in dB between the 300 m and 3 m distances is:

Coplanar case: 00-(-112.4)=112.4 dB (56 dB/decade)
Axial casc: -6.0-(-96.1y=90.1 dB (45 dB/decade)

Even (hough these measurements were made at 134 kHz and the current DUT operates at 128 kHz, the
frequencies are sufficiently close to use the same ficld behavior profiles for extrapolating fields to other
distances,

The University of Michigan
Radiation Laboratory
3228 EECS Building

Ann Arbor, Ml 48109-2122

(734 647-1792




Table 5.1 Highest Emissions Measured

Radiated Emissions Delco 2000 Passkey I1I; FCC/IC
Freq. | Ant. | Ant. | Pr,3m{ Det. | Ka | Kg | E300* [E300lim Pass
# | kHz | Used |Orien| dBm |Used|dB/m| dB dBuV/mdBuv/m dB Comments
111356 Loop| V | -434 | Pk 99| 0.0/ -166 | 256 | 42.2 |loop normal (axis in dir. of prop.)
211356| Loop| V | 482 | Pk 99| 0.0/ 437 | 256 | 69.3 |loop planar (loop in dir. of prop.)
3{2712| Loop| V | -620 | Pk 98| 00/ -353 | 25.6 | 60.9 |loop normal, noise floor
4 (27t2| loop| V | 646 | Pk 98| 0.0} -602| 256 | 85.8 [loop planar, noise floor
5]4068| Loop{ V | -682 | Pk 98| 00} -41.5| 256 | 67.1 [loop normal, noise floor
64068 | Loop| V | -743 { Pk 98 00| -699 | 256 | 95.5 [loop planar, noise floor
75424 Loop| V | 6551 Pk 98| 00| -388 | 256 | 64.4 lloop normal, noise floor
'j 5424 Loop | V -67.7 { Pk 08| 0.0] -633 | 256 | 88.9 iloop planar, noise floor
9|678.0[ Loop| V | -723 | Pk | 98] 00} 456 | 256 | 71.2 }loop normal, noise floor
106780 Loop| V | -776 | Pk 08| 001 -732 | 25.6 | 98.8 [loop planar, noise floor
All othelr harmlonics are]in the |noise (]i’r < -62| dBm)
*The aiferagin]g factor ils 0 dBl; data is extrapolated 10 300m_
1 kHz IjBW usicd in mclasurerrienls
Digital Emissions Class B Limits
Freq. | Ant. | Ant Pr Det. | Ka Kg E3 | E3lim | Pass
# | MHz | Used | Pol | dBm | Used| dB/m| dB dBuV/mdBuV/m dB Comments
1]|116.0| Bic H | -710] Pk | 134|240 254 | 435 { 181
2111601 Bic V| -7301} Pk | 134 240 234 | 435 ] 201
3 —
4
5 - -
6 —
7 —
8
9
10
11
Conducted Emissions
Freq. | Line | Det. { Viest | Vlim| Pass
#{ MHz | Side [Used| dBuV [dBpV| dB Comments
I Not applicable

Meas.6/16/98; U of Mich.




T e
R
1 o ‘;‘:
!
S o o - H o
L.l kHET VBN 2B b Hz Bof z e

Figure 6.1. Transmissions modulation characteristics. Transmission is continuous,
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Figure 6.2. Emission spectrum of the DUT.
The amplitudes arc only indicative (not calibrated).
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Figure 6.3.

Measured bandwidth of the DUT.
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Relative Amplitude, dB

Relative Amplitude, dB

20
y = 25.708 + -55.749°LOG(x) R"2 = 0.998

0 -
.20 4 Loops Coplanar
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-80 , r . . ; : . . .
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Distance, m

Figure 6.5. Ficld aticnuation for case of coplanar loops.
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Figure 6.6. Ficld aticnuation for case of axial loops.
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Re: 2000 PassKey 111 Modules

The 2000 PassKey I system is a vehicle immobilization system. The system is intended
to deter drive-away vehicle theft and also make the vehicle virtually impossible to “hot
wire”. The system consists of the PassKey controller, and a key mounted identification
device (transponder/coded key) to determine if a valid driver is attempting to start the
vehicle.

The system energizes and interrogates the unique security code from the transponder
embedded in a key head. Key code received from the transponder 1s decoded and
compared to key codes already learned by the system. if the coded key is valid, the
PassKey III system sends a password to the powertrain controller via class II bus to
indicate that fuel should be delivered to the engine. If a valid coded key is not detected,
the PassKey III system will not send the password to the powertrain controller so that fuel

will not be delivered to the engine.

The Reader/Exciter (R/E} circuit is a current-controlled oscillator activated with nominal
frequency set to 131 kHz. The square wave signal generated by the oscillator is fed to a
wave shaping stage and drives a series resonant RL.C nominally tuned to 138.5kHz (with
lock cylinder effect). The tuning caps differentiate between a zinc lock cylinder versus a
plastic lock cylinder. The zinc tuned module (16266469) and the plastic'tuned module
(09352359) both utilize the same schematic.

» zinc lock cylinders have C20 installed and C18 & C19 deleted.
e plastic lock cylinders have C18 & C19 installed and C20 deleted.
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