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FIGURE 1 ) .
Location of TPS (throttle position sen-

sor) Item 2 connected to the throttle body valve plate
item 3, and wiring circuit back to the ECM, Item 1.
[Courtesy of General Motors Corporation, Service Oper-
ations.)
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FIGURE2  Concept of TPS sensor operation show-
ing the moveable wiper contact within the potentiome-
ter (resistor] assembly. (Courtesy of General Motors Cor-
_ poration, Service Operations.)
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Throttle Position Sensor

Rotational Angle

Under Travel
10

13 Closed Throttle
20

30

40

50

60

70

80

84 Full Throttle
90

100

Over Travel

Signal Voltage
0.000
0.450
0.901
1.440
1.900
2.370
2.840
3.310
3.780
4.240
4.538
4.538

5.00

Values were calculated for VREF = 5.0 volts.
These values may vary 3 percent due to sensor

and VREF variations.
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(1) EVAF Canister Purge Valve
(2} MAP Sensor
(3) EGR Valve

(4) PCV Valve
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FIGURE 3 {a) Location of a MAP [manifold absolute pressure) sensor for a 3.8L V6 VIN-1 engine. (b} A
MAP or turbocharger boost sensor. (c] Wiring schematic for a MAP sensor. {Courtesy of General Motors Corpo-
ration, Service Operations.)
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FIGURE 5 Basic operational concept of a MAP
sensor.
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FIGURE ] Wheatstone
bridge wiring scnematic for a
strain-gauge type MAP sensor
system.

FIGURE 8 Refationship
of intake manifold vacuum to
pressure.,
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Lambda (oxygen] sensor.

I—solid electrolyte

lﬂlﬁlmu nCh

L2
2.

2—electrode {porous), exhaust gas side

3—border zone, exhaust gas side

4—npartition (exhaust pipe)

S~—electrode {porous) atmospheric air side

6—border zone, aimospheric air-side

7—oxygen ion with two negative charges

o} Voltage characterisiic of a Lambda {oxygen} sensor
dt an operating temperature of 800°C {1472°F); U, is
the control voltage, while the arrows indicate the
Lamoda sensor control direction for both a rich and
lean air/fuel ratio condition when the stoichiometric
condition is above or below Lambda (14.7:1}. {c) Puise
diagram of the Lambda control system where T, =
pulse duration and T, = the pulse interval, [Courtesy of
Robert Bosch Corporation )
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FIGURE 13  (a} Analog signal of the oxygen sensor; the cross counts are the number of times that the 02
sensor voltage signal changes above or below 0.45 vol/second. [Courtesy of SPX Corporation.} {0} Schematic
of how the exhaust emission percentages change in relation to catalytic converter efficiency, air/fuel ratio, and
the HOZ2S response. jCourtesy of General Motors Corporaticn, Service QOperations.}
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FIGURE 14 (a) One location for a knock sensor.
{Courtesy of General Motars Service Operations). (D]
Simplified line diagram of a piezoceramic kniock sensor.
(Courtesy of Robert Bosch Corporation.)
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Engine Coolant
Temperature Sensor

Temperature H Voltage
F° Ce \ Volts
0.12
0.20
0.30
0.36
0.47
0.61
0.80
1.04

Resistance

K ohms
0.54
0.80
1.18
1.55
2.07
2.80
3.84
5.37

10.97
16.15
24.27
37.30
58.75
65.85
78.19
90.54
102.88
115.23

2.16
2.62
3.06
3.70
3.97
4.42
4.87
4.89
4.91

|
|
|
|
|
|
|
|
1.35 | 7.60
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
| 1.72
|
|
|
|
|
|
|
|
|

TEMPERATURE
F c
248 120
212 100
176 80
140 60
104 40

66 20

32 0 I |
2y 3v
VOLTAGE READING (volts)
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Air Charge
Temperature Sensor

Temperature

FO

CO

Voltage

Volts
0.12
0.20
0.30
0.36
0.47
0.61
0.80
1.04
1.35
1.72
2.16
2.62
3.06
3.70
3.97
4.42
4.87
4.89
491

Resistance

|

| Kohms
| 0.54

| 0.80

| 1.18

\ 1.55

| 2.07

| 2.80

| 3.84

| 5.37

| 7.60

| 10.97
| 16.15
| 24.27
| 37.30
| 58.75
| 65.85
\ 78.19
| 90.54
| 102.88
\ 115.23

SIG RTN

AIR CHARGE TEMP SENSOR (ACT)
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cating Lo Mo MMedium
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Iedium

Lnipolar
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All* MMedium M Yes
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FIGURE 26 Operating
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FIGURE 30 When the magnetic field is exposed
to a switch, the Hall voitage can turn oN the base of a
transistor. (Courtesy of General Motors Corporation, Ser-

vice Operations.)

FIGURE 31 When the magnetic field is shielded
from the switch, no Hall voltage is generated and the
transistor is left in the off position. (Courtesy of General

Motors Corporation, Service Operations.)
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FIGURE 33 (a) Location of double interruptor rings on the back side of a
crankshaft harmonic balancer/pulley. {b) Example of digital output signals gener-
ated from a Hall-effect CKP in conjunction with a three-blade interruptor harmonic
balancer/pulley. (Courtesy of General Motors Corporation, Service Operations.)
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FIGURE 36 Permanent
magnet (PM] generator and
buffer amplifier circuit used for
the VSS {vehicle speed sensor)
circuit. (Courtesy of General
Motors Corporation, Service
Operations.)
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FIGURE 37  Removal of the VSS {10] by remov-

ing a

boit {9) from the transaxle extension Case. (Cour-

tesy of General Motors Corporation, Service Opera-

tons. )
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