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Introduction:

These engines are known as the Generation 3 or Generation 4 models to GM. The previous
generation 1 engines started production in 1955 and were made up into the late 1990’s, a long and
prosperous life cycle by any means especially considering all of the changes that the automobile
market have went through. The Generation 2 started production in the 1993 model years and went up
till 1997, not as long of a life but still a great type of engine to have. The Generation 3 engine was
called the 1.S1, it came out in the 1997 Chevy Corvette. But what many people do not know is that the
engine was first spawned onto a drawling board in early 1991, and was “okayed” by mid-year 1992, in
turn giving the 5 engineers that designed it over 4 years to refine it into the engine that we know
today.

The engine shares almost nothing with the previous years of the smali block Chevy engines, other
than the same 4.40” cylinder bore spacing, the same connecting rod bearings, a simplistic design,
compact size, and an ability to produce an extremely high output.

The LS1 that came out in the 1997 Corvette was rated at 345 horsepower @ 5,600 RPMs with 350
Ibs-ft of torque @ 4,400 RPMs. The engine was so successful that GM then installed it in the
Camaro/Firebird Twins (F-Bodies) in 1998-2002 and had two ratings 305 horsepower and 320
horsepower. Then GM not letting a good thing go to waste came out with the Corvette Z06 LS6

engine in 2001 producing 385 horsepower. In 2004 the GTO came out with an LS1 engine rated at

350 horsepower. in 2005 GM came out with a LS2 engine that was rated at 400 horsepower and this
engine was dropped into both the Corvette and the GTO. The LS4 came out in 2006 and was rated at
303 horsepower and was installed into the SS Impala the Pontiac Grand Prix and the SS Monte
Carlo. Finally GM made the mother of all naturally aspirated factory engines for the 2006 Z06
Corvette putting out 505 horsepower and called it the LS7. Generally this book is going to stick to the
LS1/1.86/LS2 engines because of their popularity.

The LS1 and LS6 are considered to be 350 engines, however, they are not really 350 cubic inches it
is in fact 346 cubic inches (5.7 liter) which uses a 3.90” bore and a 3.62” stroke to give the engine
some more torque in the bottom end. Compare those numbers to the generation 1's and generation
2's 350 cubic inch engines which have a 4.00” bore and a 3.48” stroke. The LS2 engines use a 4.00”
bore and 3.62” siroke to make its 6.0 liters.



Here are some of GM’s Specs for their engines.

LS1 Tech Specs
Block Type: Cast aluminum with é-bolt, cross-bolted main caps
Bore x stroke (in) - 3.90 x3.62 (99 x 92 mm)
Camshaft duration (@0S01n) 200 degroe Intake / 203 degres exhaust
Camshaft I (n): . -Bo0intake.500 oxhaust
Camshaft Part Number: 12881721
Camshafttype: Hydraulic rolier
Compression ratio: o fezs1
Connecting Rod Part Number: 12568734 ] o
Connecting rods Type: Powdered metal steel
Crankshaft Part Number: 289017522
Crankshaft Type: Nodular iron
Cylinder head Part Number: 12559855
Cylinderhead Type: ~ Aluminum, symmetrical port
Displacoment fcuin): M6@EIL)
EngineName: stem:
Enginefype: LS Seriessmallblockve
Maximum rpm: 6000 PCM Limited
LS2 Tech Specs
Block Part Number: 12668880
Black Type: ... ... ... . Castaluminum with 8-bolt, cross-bolted main caps
Bora x stroke {In): S 4.00 x 3.62 (101.6 x 82 mm) o
Camshaft duration {§.050 In): 200 degree intake / 203 degree exhaust
~ Camghatt lift (in): _ 500 Intzke / .500 exhaust
Camshaft Part Number: 12574519
Camshaft type: Hydraulic rolier
Compression ratio: ... Togn
Connecting Rod PartNumber: 12577583
Connectingrods Type:  Powdered metal steel
Crankshaft Part Number: 12670249
Crankshaft Type: Noduiar lron
Cylinder head Part Number: 12564825
Cylinder head Type: Aluminum, symmetrical port
Displacemeant (cu in): 364 (6.0L)
Engine Name: . lszeon
Engine type: LS Series small-block V-8
Maximum rpm: 6000 PCM Limlted
LS8 Tech Specs’
Block Part Number: S 12561168

Block Typa: Cast aluminum with €-bolt, cross-holted main caps



Bore x stroka (in):

Camshaft duration (§2.050 in):
Camshatt lift {in):

Camshaft Part Number:
Camshaft type:

Compression ratio:

Connecting Rod Part Number:

Connecting rods Type:
Crankshaft Part Number:
Crankshaft Type:

Cylinder head Part Number:
Cylinder head Type:
Displacement {(cu in):
Engine Name:

Engine type:

Maximum rpm:

Block Part Number:

Block Type:

Bore x stroke (mm}

Camshaft duration (@.050 in):
Camshaft lift (in):

Camshaft Part Number:
Camshaft type:

Compression ratio:

Conneacting Rod Part Number:

Conneacting rods Type:
Crankshaft Part Number:
Crankshaft Type:

Cylinder head Part Number:
Cylinder head Type:
Displacement (cu in):
Engine Name:

Engine type:

Maximum rpm:

Block Part Number:
Block Type:

Bore x Stroke (in):
Camshaft Duration:
Camshatft fift {in):
Camshaft Part Rumnber:
Camshaft type:
Compression ratio:

3,90 x 3.62 (99 x 92 mm)

204 degree intake / 211 degree axhaust
.525 intake ! .525 exhaust
12665308

Hydraulic roller

10.5:1

12577583

Powered metal steel
12583565

Nodular Iron

12564825

Aluminum, symmetrical port
246 {5.7L)

LS6 §.7L:

LS Series small-block V-8
6500 PCM Limited

LQ3 Tech Specs

12572808

Cast iron with 8-bolt, cross-bolted main caps
101.6 x 92

196 degree intake / 201 degree oxhaust
467 intake / AT9 exhaust

12561721 o

Hydraulic voller

101

12567583

Powdered metal steel

12569768

Nodular iron

12562219

Aluminum, symmetrical port

364 (6.0L)

LQ9 6.0L:

LS Series V-8

5600 PCM Limited

LS7 Tech Specs

17802854

Cast atuminum wi-bolt steel main bearing caps
4.125 x 4.00 {104.2 i x 101.6 mun)

211 degree intake / 220 degree axhaust

591" {15 mam] Intake and Exhaust

12571251 _

Hydraulic rolter

11.0:1



Connecting Rod Part Number: 12586258):

Connecting rods Type: Forged titanium

Crankshaft Part Number: 12568819

Crankshaft Type: Forged stesl

Cylinder head Part Number: 12678450 )

Cylinder head Type: _ _CNC Ported L57 specific paitern 70 cc CNC combustion chambers
Displacement {(cu in): o ar(rey

Engine Name: ks

Engine type: Cam-in-block 80-degree V8

Maximum rpm: 7000 PCM Limited

First, before we jump into working on one of these engines, we have to learn
the basics of the LS series of engines.

Block Design

The Block is an all aluminum casting (Made from T5 aluminum), it has cast iron cylinder sleeves with
a deep skirt design this accompanied with the extended oil pan rails greatly improve the block’s
rigidity and stiffness. The five main crankshaft caps are recessed up between the oil pan rails to

prevent crankshaft flex. Also since they are recessed it enabled GM to use 6 main bolts for the caps

instead of using a standard of 2. Each cap has 4 vertical studs that point up toward the fifter valley
and two that go horizontally through the side of the block to minimize biock distortion, noise, and
vibrations.



Cranks_haft

The Crankshaft is a Nodular Iron unit that GM has Shot Gun drilled to decrease it's weight. The crank
is designed to handle up to 800 horsepower, however it can be used in applications up to and
exceeding 1000 horsepower. (Not recommended but it can be done with the right block prep also
known as blue printing.) It has a 24 tooth reluctor wheel at it's rear, the LS2 engine uses the same
crank but with a 58 tooth wheel both are for the PCM’s crankshaft position sensor. The crank has a
Rod diameter of 2.100” and a Main diameter of 2.559”.

Pistons

The Pistons are a set of cast aluminum pieces with a completely flat top design (not even a valve
relieve) that can handle up to 550 horsepower. In 2004+ years there is an anti heat coating that was
added to them so that they can handle about 600 horsepower and have a reduced friction.

Connecting Rods

The Connecting Rods are a Forged powder metal that use a set of bolts that screw right into the rod’s
fork end. (not shown in the picture) the connecting rods can take up to 600 horsepower. But the bolts
are nowhere near that, they are the first to break, so when you get a set of Is1 connecting rods,
replace the bolts with a high performance set.



NOTE: The Rods the Pistons and the Crankshaft are all balanced from

the factory for increased engine life, less vibration, and more
horsepower.

Cvlinder Heads

The LS1 heads are cast out of a T6 aluminum at only 15 degrees compared to the generation 1's and
2’s 23 degree cylinder heads. The heads use four bolts per cylinder for attachment to the block. On
their intake side (bottom of picture) they use all evenly spaced symmetrical style ports that have a
“cathedral” shape to them. The exhaust side ports (top of picture) use a standard shaped port, an
oval shape for the LS1 and truck heads and a D shaped port for the Corvette. The heads have a
heart shaped combustion chamber with two vailves per cylinder that have the spark plug set right in
the center of them. The Heads incorporate a large squish area combined with their 15 degree rake
create a lot of turbulence inside of the cylinders for more improved combustion and less quenching of
the fuel and the air {quenching is when the fuel separates from the air condensing onto solid objects
like pistons, rings, valves, cylinder walls, heads, ect.}

Camshafts

The camshaft is a roller hydraulic unit that uses very large bearing journals to help support the high
pressure from the valve springs pushing onto it. The camshatft is also shot gun drilled from the factory
to reduce rotating weight. Also take notice that there is no fuel pump lobe nor is there any distributor
drive gear, but there is a thin ring going around the rear (arrow) for the PCM's camshaft position
SEensor.



Here are some Camshaft GM part numbers {Factory Stock}

GM Part# Valve Lift (Int/Exh) Dur.@.050" Lift Centerline (Int/Exh) Lobe Sep
12554710 .472/.479 202/210 1211113 117
12560964 .472/.479 2021210 121/113 117
12560965 .500/.500 201/212 1221117 119.5
12560968 .500/500 201/212 119/112 115.5
12561721  .467/479 199/210 115/117 116

** This Camshaft uses a different reluctor ring for the camshaft position sensor compared to he rest of
the LS camshafts.

Lifters

The LS1's valve lifters are the standard roller design but are a different size than the generation 1's
and 2’s roller lifters. (the engine uses 16 roller lifters)

The LS1’s push rods are a standard steel rod that is 7.400” long
(Only 8 are shown but the engines use 16 of them)



Lifter Guides

The Lifter guides are made from a composite (plastic) material to keep the lifters aligned on the
camshaft to prevent them from spinning around and destroying the lifters them selves and destroying
the cam lobes. Each guide houses four lifters and has a single bolt in the center that holds it to the
block. So each engine has four lifter guides total.

Rocker Arms

The rocker arms are cast steel in some engines or stamped steel in other depending on year and
engine type that you have. For instance the LS7 had roller tipped rocker arms to decrease valve train
temps, decrease valve stem and guide wear, and to increase horsepower like what is shown in the
picture above. (16 for an engine)

Rocker Arm Stands

Each engine has two rocker arm stands tha SUppo te rockers and keep them aligned with
the rest of the valve train; all while strengthen the cylinder head from warping. {Two for an engine)
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Intake Manifold/Throttle Body/Coil Packs
| A

B

The intake manifoid (A in the picture) is made from a composite material (plastic) it is where the air
coming through the throttle body gets distributed to the eight cylinders of the engine. it is also where
the fuel injector nozzles plug into to spray the fuel into the air charge entering the engine. The throttle
Body (C in the picture) is a large valve that opens and closes compared to how much air is required
for the engine. Also from this view we can see the Coil packs (B in the picture) there are eight of
these, one for each cylinder of the engine. their job is to convert the primary voltage (low voltage) into
secondary voltage (high voltage 40,000+ volts) so that the electrical current can jump the gap in the
spark plugs to ignite the fuel and air mixture inside the cylinders. The firing order has also been
changed to 1-8-7-2-6-54-3.

Qil Pans

Cadillac

Cadillac

11



- inie fank

There are a couple different shaped oil pans that were used on the engines all of them did the same
job, to store the oil so that it can be pumped throughout the engine. Except for one, the LS7’s oil pan
was called a dry sump and its job was to catch the ocil coming out of the engine so that it can be
pumped into a separate oil storage container then it will be repumped throughout the engine. On the
picture that you can see the inside it is a Camaro/Firebird pan, you can see the oil baffling which is
used to keep the oil from splashing around, and you can alsc see some of the oil pump plumbing.
(the two metal tubes)

Oil Pump

The oil pump is a rotor design instead of the old style gear design that we are all used to seeing. The
rotor design is capable of a higher pressure, more flow, less aeration, and has a higher RPM limit.
The rotor designed pump is run off of the front of the crankshaft and its design came from a
transmission front pump where it has been used from years with little failure.

12



Motor Mounts and Physical Engine
LS1 - STREET ROD STYLE (LOW)

(2) Idlers Passenger Side - (1) Idler Driver Side

Small 10 O'Clock Alternator
NO Power Steering Pump

Dimension of

Motor Mounts

8 s/8”

Dimension

8 &/8”

of Qil Pan

10 1/4”

-

10 147

-

10 1127

12&9

22 12"
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LS1 - VETTE/CAMARO

Driver Side - Side View
Small 10 O'Clock Alternator w/ 8 O'Clock Adapter

Type LS/VC Power Steering Pump

15 347

3 3/4”

3 14"

Front of Water Pump

10!!
11 112"

214"

13 3/4”

4 1/2”

i
-

18 1/4”

13 1/4”

24 12

27 12"

14



Physical Measurements of a 4L60E

31 1/4” {End to End)

22 172" (End 1o Tail Shaft)

24 1/2" (End to Transmission Bol Hoie T

Flexplates / Flywheels

GM makes a stock flexplate to hook a 4L60E with it's 300mm bolt pattern to the LS1 it is GM part
number is 12563136 and it has a bell or a dished shape to it. GM also makes a flexplate to hook up a
4L60, TH700-R4, TH350, 4180, 4L80E, and a TH400 to the LS1 and that part number is 12551367,
this flexplate has a flat appearance and it's bolt pattern is 298mm. Also be sure that you use a collar
on the torque converter to support it, it is part number HUP-HP3795 from summit racing made by
Hughes Performance

There are two flywheels that GM makes for the LS1, part number 12561680 is for if you want
to put an old 3 or 4 speed behind it, but if you are using an old non OEM manual transmission then
you are going to have to compensate for the .400” crankshaft offset with this special pilot bushing GM
part number 12557583. if you are going to be using a 6 speed transmission then you will need a
fiywheel part number of 12562765.

15



Now for the Engine’s sensors and actuators

KNOCK SENSOR

Knock Sensor: The knock sensor detects vibrations that are a tell tail sign of detonation, when it

“sees’ this detonation it communicates with the PCM to remove some ignition timing up to 20 degrees
of total timing. Some reasons that the engine is detonating is; too low of octane in the fuel, too high of
engine temperature, too high of an engine load, or the initial distributor timing was far too advance for
the engine. The knock sensor can normaily be under the intake manifold screwed into the block. Also
your engine will have two of these sensors, they both operate the same way, both are under the
intake manifold one right in front of each other.

MAT

MANIFOLD AIR TEMPERATURE SENSOR: The Manifold Air Temperature Sensor is also called a
MAT or sometimes the Air Charge Temperature Sensor, it is located threaded into a boss in the
intake tubing after the air fiiter. This sensor communicates with the PCM any changes in intake air
temperatures so that the computer can lean out or for enrichment to the fuel to air ratio.

TPS

THROTTLE POSITION SENSOR: The TPS is a type of load sensor that informs the PCM where the
throttle blade is located at (how far open or how far closed it is) The TPS tells the PCM this by a
voltage drop method, it has a 3-wire connector and is moved by a small arm on the side of the throttle -
body, the TPS is held to the side of the throttie body by two screws. Basically the TPS is a variable
resistor that sends about a .54-volt (+/- .08 volts) signal to the ECM at idle and a 5-volt signal at wide-
open throttle, and anywhere in-between depending on the location of the throttie blades.

16



IDLE AIR CONTROL: This is actually not a sensor at all, it is actually a small stepper motor that is
mounted on the throttle body. It works by moving the small point (or needle) back and forth onto a
bypass port varying the amount of air entering the engine to maintain a smooth engine idle speed
whenever the throttle blades are in their closed position. This is a non adjustable unit because in the
PCM has a set parameter for the engine’s idle speed. (unless you change it through a PCM editor)

CTS

COOLANT TEMPERATURE SENSOR: This sensor is mounted into one of the cylinder heads taping
into the engine’s circulating coolant. It sends the PCM important information on the engine’s internal
water temperature so that the PCM can adjust for the right fuel to air ratio.

FUEL INJECTORS

FUEL INJECTORS: The stock fuel injectors had two different sizes available, depending on the year
of your engine 1997, 1998, 2001, 2002, 2003, 2004 are all 28# injectors While 1999 and 2000 are
only 26# injectors from the factory. A fuel injector is nothing more than a high-speed valve for
gasoline. An engine computer or controller is used to control the fuel injector. Contrary to popular
belief, this is not done by sending power to the injector. Fuel injectors are normally fed power
whenever the ignition key is on. The computer controls the negative, or groundside, of the circuit.
When the computer provides the injector with a ground, the circuit is completed and current is allowed
to flow through the injector. This energizes an electromagnetic coil inside the injector, which pulls a
sealing mechanism called the pintle away from its seat. This makes it possibie for fuel to fiow through
the injector and into the engine. When the computer removes the electrical ground to the injector, the
electromagnetic coil becomes demagnetized and a spring forces the pintle shut to cut off the fuel

flow.
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Fuel Pressure Requlator

Fuel Pressure Requlator: What the fuel pressure regulator does is it simply makes a restriction in
the fuel system, the more restricted it is, the more P8I the fuel rail will have at the fuel injectors. This
device can be found in two places depending on the year you are working with, in the early years it
was located on the fuel! rail like we normally see it in most cars, these systems used two fuel iines on
the fuel rail one a feed and one a return to the tank, the later years use what is called a dead head or
dead end system which has the fuel pressure regulator in the fuel tank and only had a feed fuel line
running up to the fuel rail. LS1 stock fuel systems like 50-60 PSI to run.

Fuel Injector rails

Fuel Injector rails: Above is a single line fuel rail (so the regulator is in the fuel tank) All of the
engines same fuel injector rails except for the rails with the regulators mounted onto them like | stated

before.
OXYGEN SENSOR

OXYGEN SENSOR: There are four oxygen sensors, two can be found threaded into the exhaust
manifolds the other two are just behind the catalytic converters. The Oxygen sensors are heated
which means that they use 12 volts to heat up their tips to about 600 degrees or more so that they
can function. It measures the amount of oxygen content in the exhaust of the engine by letting the
oxygen molecules through the slats of the tip and reacting with a rare earth metal which then
produces a small voltage signal. The PCM requires this sensor so that it can go into a mode called
“closed loop” while the computer is working in this mode it is constantly adjusting the air fuel ratio so
that the engine can produce maximum horsepower with minimum harmful emissions. The voltages
that this sensor is very small, (between .1 volt for a lean condition and 1 volt for a rich condition) the
best reading that you can get from this sensor is .450 volts, that will give you the best gas mileage,
the best horsepower, and the best torque available from your engine.

18



MAF SENSOR

MASS AIR FLOW SENSOR: The MAF sensor measures the amount of air going into the engine.
GM's LS engines use what is called a heated wire MAF or a Hot wire MAF, which means that it heats
a wire and uses the air that flows past it to cool it off, now of course the more air that goes past them,
the cooler the wire will get. The cooler the wire gets, the less resistance the wires have, so the ECM
uses the amount of resistance and the amount of amps need to keep the wire at a certain temp into a
math calculation to figure out how many grams per second of air the engine is taking in. This sensor
must of course be mounted between the throttle body and the air cleaner in order for the correct
readings but no farther than 15 inches away from the throttle body, placing it any further away will
make the readings inaccurate.

EGR: The EGR is only used on the early years of the LS engines, it is not used anymore. EGR
stands for Exhaust Gas Recirculation valve. It is a very simple device in how it's operation works...
EGR works by recirculating a portion of an engine's exhaust gas back to the engine cylinders.
Intermixing the incoming air with recirculated exhaust gas dilutes the mix with inert gas, lowering the
peak combustion temperatures and reducing the amount of excess oxygen. Because NOx formation
progresses much faster at high temperatures, EGR serves to limit the generation of NOx. NOx is
primarily formed due to the presence of oxygen and high temperatures along with nitrogen. The PCM
controls the EGR digitally with square waves and uses a the engines other sensors to check to make
sure that it is working and flowing correctly.

Vehicle Spee_d Sensor

Vehicle Speed Sensor: Also called the VSS, this sensor sends a pulsed voltage signal to the PCM.
The PCM then converts the number of pulses into miles per hour. Then the PCM will control mainty
the Torque Converter Lock up solenoid, the automatic transmission if equipped, the speedometer and
the cruise control. It can be found where the speedometer gear would be inside the extension
housing of the transmission.
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PCM: The PCM can be also called the computer or the “brain” of the system. [ could go on and on
about how the PCM works and what it does, but that would be a lot of useless information for what
you or anyone else would need to know to work on an LS engine. Basically in a nutsheli, the PCM
takes in all of the information from all of the sensors and computes all the outputs for all the actuators.
There is no removable PROM or mem-cal chip. The PCM is weather proof so it is designed to go
under the hood. NOTE: DUE TO THE LOW VOLTAGES THAT THE PCM WORKS WITH, YOU
MUST SOLDER ALL CONNECTIONS AND THEN USE SOME SHRINK TUBING. NOT THE CRIMP
OR BUTT CONNECTORS.

OBD 2 CONNECTOR: (OBD stands for On Board Diagnostic) Also known as the Diagnostic
connector, think of this as your way to interface with the PCM.

Neutral/Park/Cluich Safety Switch

AUTOMATIC TRANSMISSION MANUAL TRANSMISSION

2

NEUTRAL/PARK/CLUTCH SAFTY SWITCH: This switch does exactly what the name sounds like, if

the transmission is not in park or neutral then the switch is not grounded and the PCM will not let the
car start and this switch is found on the shifter itself. If you have a manual transmission, then must
depress down the clutch in order to start the car, but this switch can be found under the dash resting

against the clutch petal.
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MAP

MAP: MAP stands for Manifold Absolute Pressure, this sensor is a load sensor like the MAF sensor
or the TPS, but it does not actually measure the air traveling into the engine, but it instead measures
the amount of manifold vacuum, the more open the throttle is, the less vacuum there is in the
manifold.

Camshaf Position sensor

Camshaft Position Sensor: This sensor is mounted in a vertical position behind the intake manifold,
it lets the PCM know when to fire the spark plugs and the fuel injectors in relation to when the intake
and exhaust valves are open or closed.

Crankshaft Position sensor

Crankshaft Position Sensor: This sensor is mounted in a horizontal position on the side of the
block, it lets the PCM know when to fire the spark plugs and the fuel injectors in relation to where the
piston is in it's stroke.

There are Three Modes that your PCM works in:

OPEN LOOP
When the engine is first started, the PCM goes into “Open Loop” configuration. In Open loop the PCM calculates
the fuel to air ratio using only the MAP/MAF and the coolant temp sensors. The PCM will continue to operate like
this until these three criteria are met: O2 sensor is over 600 degrees, the coolant is over 100 degrees, and a
certain amount of time has passed.

CLOSED LOOP
Once all of the three criteria are met as listed in “Open Loop” the system goes into Closed loop mode, once it is
in “Closed Loop” the PCM will continue to vary the fuel to air mixture until it gets the 14.7 to 1 which is the best
performance and best emissions.

LIMP MODE

If there is a extreme problem and the PCM picks up on it, it will send the fuel injection and spark timing into what
is called “Limp Mode” which runs the engine off of a set value so that you can get home.
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Here IS a list of more common Trouble Codes

PO1M Mass or Volume Air Flow Circuit Range/Performance Problem

PO102 Mass or Volume Air Flow Circuit Low Input

P0O103 Mass or Volume Air Flow Circuit High Input

PO107 | Mamfold Absolute 'i;i"e;;urelBarometne_laressure ClrcthewInput ...........................

PO108 Manifold Absolute Pressure/Barometric Pressure Circuit High Input

PO112 | Intake Air Temperature Clrcun_i:e;ir Input

Soria % - e TemperamreC:rcuu nghlnpllt
....................... oo E e e Engme Coolont Temperature S Input

o P01M18 _ _ E h EnglneM&%n];nT?eaperatu"rewé‘;r:nvlatuMIJ-“Ilgh Inpuf IIIIIIIII . “

PO121 ] Throttle Position Sensor/Switch A Circuit Range/Performance Problem

PO122 | Throtlleubosmon S'e'nson'Swnch A Circuit Low Input

oo I ................................................... o P o ngh lnput e —

PO125 ; Insufficient Coolant Temperature for Closed Loop Fuel Control;

ECT Excessive Time to Closed Loop Fuel Control
.................. P0i31 o i 02 Sensoerculi Low Voltege (Bank 1 Sensor 1)
o P0132 l 02 Sensor Circuit High Voltage (Bank 1 Sensor 1) -
........................................... o i 03 Semsor Gircut Siow Response (Bank1 P 1)

Po134 ! 02 Sensor Circuit No Activity Detected (Bank 1 Sensor 1 )_ o
e G I .................................... G r_CurcmtE‘I_alfun_cnon(_Bank 1 Semsor 1)
A, T T - P war T . Voitage (Bank > Sensor 1) ..........................................................

o — e e .ﬁlgh Voltage Bank 2 Sensor‘[) .................................................................

P0153 Q2 Sen;er Clrcmtgiew Response (Bank 2 Sensor 1)

ooiss E ........................................... 52 Semsor Gt N Aciiity Detocod (Bank 5 Saer 1)

F(J155 ! 02 Sensor Heater Circuit Malfunction (Bank 2 Sensor 1) _'

PO171 [ Fuel Trim System Lean (Bank 1) -
PO172 [ Fuel Trim too Rich (Bank 1)

.............. ) P0O174 I - Fuel Trim too Lean (Bank 2) B
A ;01 75 o wi Fuel Trim too Rich (Banlz\zs ..... o

P0230 i Fuel Pump Primary Circuit Malfunction

PO300 3 RandonﬂMuiﬁb!e Cylinder Misfire Detected o
e by T | ank PN — (Bank o rSlngIeSensor) .

) 50327_ S % Knock Sensor 1 Gircuit Low Inpul (B;nkqor Slngle Sense;)_ T




P0353 | | Igmtlon Cail C anaryISecondary Clrcult Malﬁmcﬂonm

P0354 - - Ignmon Coii D F’nmary,i’Ser:.t:lnd::lryr C|rcu1t Malfunction
..................... oo lgmhon e analwsecondaw PR
posss T e Ignmon P anamsemndaw Crouit Mattomaton
PO357 " ; - Igmtlon Coil G anarnyecondary Circuit Malfunction
P0358 B Igmtlon COI| H Pnmary,\"Ser;t:indaryr Circuit Malfunctlon
B e s o st s e N
oos00 e VehacleSp_eedSensor L
................ osse” T 'j e Syslem st Expected
P0O507 . (die Control System RPMngher Than Expected
................ cosso | NE]? efngerant I e e
.......... Soses e R System VoltageLow B
POS63 o Systern Voltage High
oosot S o Module fond Only Memory(ROM)

P1112 : Intake Air Temperature {IAT) Sensor Circuit Intermiftent Low Voltage

Engme Coolam Temperature (ECT) Sensor Cm::unt Interrmttent Low Voltage!IAT -

P1t14 i B Circuit Low Input

iEngme Coolant Temperature {ECT) Sensor Clrcuﬂ Intenmtlent High VoltageflAT -
P1115

! B CII‘GUIt ngh Input



P1121 " Throttle Position (TP) Sensor Circuit Intermittent High Voréage
P1122 Throttle Position (T P) Sensor Clrcmt Intermlttent Low Vorlage

' P 1626 S ’Theft Deterrent Fuel Enable Signal Not Received/ B+ Supply To VCRM A/C Circuit
; Malfunction

‘Accelerator Control Cable Bracket Bolts

Alr Cond:tlomng Comprcssor Bolts.

Alr Cundmomng idler Pulley Bolt
A]l' Condmonmg Tensioner Bolt

Connectmg Rod Boits - First Design (First Pass)
‘Connbctmg Rod Bolts - First Design (Final Pass)
Connectmg Rod Bolts - Second Desugn (Fn’s: Pass)

2301b fr
" 37ba
_Crankshaﬂ ‘Balancer B’éii“’(ﬁﬁéi“ﬁass) """""""""""""""""" T 140 degrees

Crankshaﬂ: Bearmg Cap Side Bolts
{Crankshaft Bearing Cap Studs (Outer Studs-First Pass in Sequence)
;Cranksha& Bearing Cap Studs (Outer Studs-FmEimf’ass in Sequence)
;Crankshaﬁ Oil Deflector Nuts

Crankshaft Position Sensor Bolt




Cylmder Head Bolts {Fll’St Pass all M11 Bolts in Sequence] ]
Cylmdcr Head Bolts (Second Pass ail Mll Boltsin Soquence) . ' - 90 degrees

Drive Belt Tensioner Bolts
Engme Block leam Deain ﬁiﬁé;é .....................................................................................................

anme Block Hcaier '

Engine Coolant Air Bleed Pipe Bolts and Studs ) ' ' ' ) T 1061bin
‘Engive Crossmember Bolts {(Large) T I ' 107 1b fi
g Cosmbarsotsoma e e e ba

Enginc Fiywhec] Bolts (Flrst Pass)
Engme F]ywhee] Bolts (Second Pass}
Engme F]ywheel Bolts (Fmal Pﬂss)

éEngme Front Cover Bolis
Engine Mount Heat Shield Nuts
'Engine Mount Stud-m—Engine Block

Engme Moum Through Bolt Nurts
‘Engine Mnunt-to—Engme Block Bn]ts s

anmc Rear Cover Bolts

-Engine Service Lift Bracket M8 Bolt
Engine Vallcy Cover Bolts

ot oae Rocsenlatio (R Vv s Pm} e i
EGR Va]ve Bolts (Fma] Pass) R " 21 ft

EGR Valve Pipe-to-Exhaust Manifold Bolts
EGR Valve Plpﬁ-to-lntake Manifold Bolt

891bin

Bt Meniold Bl i ) . e I e
e e G
e v S, _ e e
N -
o oot to g Consomertber By " e

o o ot ot .. e . - g

Generator Bracket Bolts
Geﬂcrator Rear Bracket to-Engme Block Boli




Ignmon Coil Bracket-to-Valve Rocker Arm Cover Bolts
Inta.kc Manifold Bolts {Flrst Pass in Sequence)
Intake Mamfold Bolis (Fma.l Pass m Sequence}
‘Knock Sensors

© 1061bin

/Ol Level Sensor T ’ : 115 in
01] Pan BafﬂeBU“S T e e ]oﬁlbm

01] P Cioscout P (Leﬁ Slde) s e S '.'106 lb e

ST

“ou Pump Relief Valve Plug
il Pump Screen Nuts

it Pump Screen-m-oll Pump Bolt e e

Oxygen Sensor

‘Positive Crankcase Ventilation {PCV) System Strap Nut {at Right Front Vapor Vent Plpe Stud}
Power Steenng Pump Boits

Transmission Housing Bolt

Valve Lifter Guide Bolts Trmmmmmmmmmm—— ) _
Vilve Rocker Arm o e . :

‘Water Inlet Housing Bolts

‘Water Pump Bolts (First Pass)
Water Pump Bolts (Final Pass)
Water Pump Cover Bolts
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1997 Pin Connectiong
Red Conngclor

. Pin# Wire Color ’ : Circuit Description

4 BROWNANHITE CAM POSITION SENSOR

VS5 SIGNAL HIGH SIDE
ESTER BRVER S
INJECTOR DRIVER #4

" IGNITION DRIVER #2

AIC STATUS

Jé'c'Ton ORVER

, e T
o T e e
2 LIGHTBLUEJ’BLACK' '
- e
14 DARK GREEN
'BLACKMWHITE
YELLOW/BLACK
o PURPLE
2 DARK BLUE

LIGHT GREEN/BLACK
BLACK."WHITE

26 BLACK/WHITE
27 " RED/BLACK

:CTOR DRIVER #7
" REAL TIME DAMPING (W/F45)
31 DARK BLUE.‘WHITE ’ ' T INJECTOR DRNER #a

42 E . R IR . e 1

=< BLACK " INJECTOR DRIVER #1
iy SRAY o e &S or SHET SOL 2 V)

35 LIGHT GREEN . - SHIFTSOLENO]DA
R R et

39 T T DARK GREENMWHITE
40 o WHTorYELLOW.’BLK
M 7 PINKWHITE oo PCMCHASSIS PITCH OUTPUT cchurr B
- e T REVERSE INHABITSOLENOID o

a3 DARK GREEN

" CRANKSHAFT POSITION SENS

: EVAF' CANISTER PURGE VALVE CONTROL
48 ORANGE/BLACK . o DESIRED TORQUE

- S ARK GREEGRRE L e AL (CS0)

48 YELLOW ’ MAF SENSOR SlGNAL
P C URRLE )

§2 . REDAWHITE ’

IGNITION DRVER #t z
IGNITION DRIVER #8

LIGHT BLUEAWHITE

58 LIGHT BLUE

IGN
IGNITION REFERENCE LOW BANK 1
” TRANSMISSION RANGE SIGNAL G
" 'AfC REFRIGERANT PRESSURE GROUND
" ENGINE OIL PRESSURE SENSOR GROUND

'  PRNDB

27



PURPLE
BLACKAWHITE

PURPLE i CRUISETCC BRAKE SWITCH SIGNAL

TAN ’ HO02S SIGNAL LOW BANK 2 SENSOR 2

TANAWHITE HO2S SIGNAL LOW BANK 1 SENSOR 2 :
RED CAM POSITION SENSOR B+ SUPPLY
N — ___ [— 555 SIGNAL LOW BANK 3 SENSGR 7 s o :.
TANRNAITE T T e | SENSER . -

'RED."BLACK PR e < .,“ A R RIG AT PrESSIRE SIGRAL ™"
e —— : o .

TUULEHT BLWE T T FUEL LEVEL SENSOR (RIGHT) SIGNAL

YELLOW/BLACK TRANSMISSION FLUID TEMP SIGNAL
QRANGE/BLACK TRANSMISS[ON FLUID TEMP GROUKD

PINK PCM IGNITION 1 FEED

ORANGE : PCM BATTERY FEED

BLACKAWHITE PCM GROUND ;
YELLOW/BLACK I CRANKSHAFT POSITION SENSOR GROLND ' ‘
BLACKANHITE SENSOR GROUND JUMPER
i e T SRR BRI

ORANGE/BLACK """MAP SENSOR GROUND
DARK BLUE T o ENGINE COOLING FAN RELAY #2/3 DRNER T
BROWN ' AIR PUMP RELAY DRIVER
PURPLE AR SOLENOID RELAY DRIVER
e s

TCC ENABLE SOLENOID
""TCC CONTROL {(PWM) SOL CONTROL -

DARK GREENMWHITE
RED/BLACK
TAN/BLACK

PURPLE N HO2S SIGNAL HIGH BANK 2 SENSOR 2

PURPLEWHITE 777 Ho28 SIGNAL HIGH BANK 1 SENSOR 2

GRAY o - FUEL LEVEL SENSORS 5v REFERENCE
- GRAY ) " ENGINE OIL PRESSURE 5V REFERENCE
PURPLE HO2S SIGNAL HIGH BANK 2 SENSOR 1

— ORI i — B f

YELLOW o
TANAHITE [
DARK GREEN

SERIAL DATA CLASS 2
PCM GROUND

o , b — :
LIGHT GREEN | B+ SUPPLY :

GRAY | MAP SENSOR 5V REFERENCE ;

28



68 UIGHT BLUE
o i
70 7 T PINK/BLACK cmposmon SENSOR GROUND
T Sy e e eOBULE SERALDATA
" CRANGEBLAGE ™ " e e s BT

" - RO e s

77 RED ’ | GENERATOR L TERMINAL

1998 Pin Gorrectors
Red Connector

WHITE T T EAP CANISTER VENT SOL VALVE
BROWNMWHITE o GAMSHAFT POSITION SENSOR
o T \Y6S SIGNAL RETURN

" PINK/BLACK T mJEcTOR DRIVER # 3

i s = = o . INJECTOR DRN‘ #4

13 - RED/WHITE

14 ' " DARKGREEN

o . e e T NUECTOR BEVER 5

8 YELLOW;BLACK .................................. e T - NJECTOR DRIVER 36
...... " URBLE .

oy [}ARK BLUE

AN SMSEN BAMRE SALE "
' INJECTOR DRIVER #2
'SENSOR GROUND JUMPER

) TRANSMISSION RANGE SIGNAL A

24 BLAGKAWHITE
25 | PINK )
T " REDBLACK INJECTOR DRIVER #7
30 GRAY/BLACK _ SPARK RETARD SIGNAL
. oA BLUBHE e e e DRVERE
. ORANGERLAGK . o oD SWITCH SIGNAL
...... - . o —NIEETOR ORMER FT

‘34 GRAY b} WHITE T SKIP SHIFT soL (wr) or 3~z SHIFT SOL )

T WHT or YEL/BLACK T SKIPSHIFTLIGHTorZSSHIFTSOL{AFI’)

41 T BROWNWHITE 27 T T T T TGW OIL LEVEE UGHT CONTROL

42 LIGHT GREEN : REVERSE LOCK OUT SOL DRIVER
" . ARk GREENT T © " e COOLING FAN RELAY #1 DRIVER
44 YELLOW ' CRANK POSITION SENSOR INPUT

45 DARK GREENAWHITE . T ' EVAP CANISTER PURGE VALVE DRIVER

47 DARK GREEN'WHITE " T NC REQUEST SIGNAL

LIGHT BLUEAWHITE
55 " DARK GREENAWHITE :
56 ' DARK GREEN o ' IGNITION DRIVER #5

- e e e —— IGNITION DRIVER #4

58 LIGHT BLUE ' _— ' IGNITION DRIVER #3
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BROWNMWHITE

IGNITION REFERENGE LOWBANK2

'BROWN } i © " IGNITION REFERENCE LOW BANK 1 2

RED ' TRANSMISSION RANGE SIGNAL C %

BLACK - ~7 " EGRPINTLE POSIIO ND i

BLACK " A/ REFRIG FRESSURE GROUND o

ot — —m  sSsontow et

R N GRBUND e

_ Ay S LEFTARIGHT FUEL Tk SENSOR GROUND ™™~~~ :

e S e . et

....................................... i e ] EERAKE SWITCH SOVAL e -
..... . o s e e

TAN o " "H02S SIGNAL LOW BANK 2 SENSOR 2 i !

TANAWHITE HO2S SIGNAL LOW BANK 1 SENSOR 2 ;

TAN
RED

. e e (UART) S

CAM POSITION SENSOR B+ SUPPLY
"HO25 SIGNAL LOW BANK 2 SENSOR 1
"7 Ho25 SIGNAL LOW BANK 1 SENSOR 1

~ RED/BLACK

" "AIC REFRIG PRESSURE SENSOR SIGNAL
' "IAT SENSOR SIGNAL
" EGR POSITION SENSOR SIGNAL

PURPLE

DARK BLUE

YELLOW/BLACK

ORANGE/BLACK

PINK

[ o PCM IGNITION 1 FEED

ORANGE

BLACK
YELLOW/BLACK

PCM GROUND

BLACK

BLACK/WHITE

TPS GROUND
SENSOR GROUND JUMPER

|

H

i

..................... H
PCM BATTERY FEED ;
- o F— ;

3

i

|

|

I

BROWN

i ECT SENSOR GROUND

~ ORANGE/BLACK

'DARK BLUE

BROWN

AIR PUMP RELAY DRIVER

PURFLE

| e AIR SOLENOID RELAY DRIVER R

TAN/BLACK

© 7 TCCENABLE RELAY DRVER

i BROWN N ‘FGE(PWM) 'SOLENOID VALVE DRIVER T
) GRAY T p—— "~ EGR VALVE GROUND e
P88 WHITE o ENGINE SPEED (TACH) OUTPUT SIGNAL ~ ;
e e s soE"é'GN“*FﬁEi’iﬁ"["Sﬁ ..................................... !

~ DARK GREENWHITE

" FUEL PUMP RELAY DRIVER

"LIGHT BLUE

RED/BLACK
PURPLE

H028 SIGNAL HIGH BANK 3 SENSOR 2 ...........................................................................

PURPLE
PURPLEMHITE

TPS 5V REFERENCE

:
:
............................................... o SN T BN s SENGORS T l
f
H

LIGHT GREEN

| MAP SENSOR SIGNAL

YELLOW

DARK GREEN

ECT SENSOR SIGNAL - i




LIGHT 'GREéM';LKCF T

WWCCOLBHIGH
CeRRE e e  SERUAL DATA (GIASS )
ek e Tttt

~oRanGE” T R

LIGHT GREEN ' CRANK POSISTION SENSOR B+ SUPPLY

Ay T AP SENS0R 5V REFERENCE i

RAY . Lo LA a REFERENCE »

GRAY o 6 REFERENCE

................ e RO e
DAFEK BLUE e T "KNOCK SENSOR FRONT

- CAMSHAFI’ POSITION SENSOR GROUND

iL LEVEL SENSOR SIG

CRANK POSITION SENSOR B+ SUPPLY
INJECTION DRIVER #3

LIGHT GREENJBLACK R INJECTION DRIVER#Z
oAy o e v REFLRERGE "

TRANSMISSION RANGE B
TRANSMISSION RANGE c
o IGNITION FEED ’

NO2S SIGNAL LOW BANK 2 SENSOR 2
HO025 SIGNAL LOW BANK 2 SENSOR 1

P T e e
ORANGE!BLACK -

YELLOW/BLACK
Black
R
DARK GREEN
e e

GRAY

GRAY X MAP SENSOR 5V REFERENGCE
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ORANGEBLACK S MAP SENSOR GROUND

BROWN | EGR PINTLE POSITION SENSOR SIGNAL

ORANGE [ ) BATTERY FEED

3

- — - :

DARK GREEN | _ SERIAL DATA §
~BLACK EsaRGONG T T e %

BROWN T LOWOIL LEVEL SWITCH

PURPLE
" PURPLEAWHITE ""HO2S SIGNAL HIGH BANK 1 SENSOR 2
S s Finas SGNAL G BANK 1 SENSGRT T T §

BROWNMWHITE 7 oam 'Posmon seMsda‘SiﬁAL '

BLACKMWHITE H
DARK BLUEAWHITE T muec*nou DRIVER #8

GRAY or WHITE or 2-3 SHIFT SOL (AT

BLACK

EROWN

DARK GREEN
WHITE
TTWHITE

'REDBLACK

DARI{ GREENMWHITE
""" DARK GREEN
‘LIGHT GREEN/BLACK
DARK BLUE

S e e T NSO SIENAL
PURPLE [rrm——————— IGNITION DRIVER #1
RED o IGNITION DRIVER #7
LIGHT BLUEAWHITE IGNITION DRIVER #6
"DARK GREENWHITE IGNITION DRIVER #4
" DARKBLUE

i

H

F

‘

" YELLOW MAF SENSOR SIGNAL I i
— . |

H

™" AIC REQUEST SIGNAL
"AJC STATUS SIGNAL
VSS REFERENCE LOW
" TPS SENSOR SIGNAL

LIGHT GREEN prmm T 7" MAP SENSOR SIGNAL
DARK BLUE "7 T ENGINE COOLING FAN RELAY 283 DRIVER
DARK GREENAWHITE ' o EVAP PURGE CANISTER VALVE DRNER B - ;

o _ . NR s RELAY DRNER e |
_DARK GREEN e
" RED ' P CAM POSITION SENSOR B+ SUPPLY

BLACK T PCM GROUND

GRAY [ ’ EGR POSITION SENSOR GRouuﬁ """""""
TANBLACK [T TCC ENABLE GIRCUIT '
a3 DARK GREEN/WHITE AIC CLUTCH RELAY ConTRoL 77

Tl L\GHT GREEN : 'REVERSE LOCK OUT SOL DRIVER
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BROWN/WHITE
YELLOW/BLACK
LIGHT GREEN

YELLOW."BLACK

54 PURPLE FUEL LEVEL SENSOR SIGNAL i
57 . e e PURPLE ______ et ot e+ s memn =+ 4t e 1 IAC SENSOR GROUND e

RED/IWHITE
' DARK GREEN
" LIGHT BLUE |

% LIGHT GREEN/WHITE IAC COIL B HIGH
77 LIGHT GREEN!BLACK ’ o mmmm————— " TRECOILBLOW
8 . e ) e gt

79 LIGHT BLUEAWHITE - ; IAC COIL A HIGH

Blue Connector
. e e
z " LIGHT
3 PINK/BLACK
.
L]

PLY

YELLOW/BLACK
....... e cray
e T
% TAN
28 " TANMWHITE
2 - TANAVHITE
32 ' GRAY
33 PURPLE
a4 ORANGE.-‘BLACK '
- o Ak

37 . YELLOW!BLACK

HD2S SIGNAL LOW BANK 1 SENSOR 1

) CLUTCH PEDAL POSITION SWITCH SIGNAL )

" TGC BRAKE SWITCH o

"TPHP SWITGH SIGNAL
”INJEC""I'OR DRIVER #1

PCM GROUND
EGR PINTLE POSITION SENSOR GROUND

'DARK GREEN
e ! “INJECTOR DRIVER #7
e "INJECTOR DRIVER #4

PRESSURE SENSOR 5V REF
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GRAY

DARK BLUE

BLACK

ORANGE/BLACK

BROWN

ORANGE

' DARK GREEN

TPS GROUND

PINK/BLAGK

PURPLE

CAM POSITION SENSOR

PURPLE

"PURPLEMWHITE

PURPLEMHITE

HO2S SIGNAL HIGH BANK 1 SENSOR 2

HO2S SIGNAL HIGH BANK 1 SENSOR 1

BROWN

" BROWNWHITE

TBROWN i “T¢C DRIVER SOLENGCID
PURPLE [ AIR SOLENOID RELAY CONTROL
RED/BLACK " N TRANSIELUID F;'RESSURE_SOLQIGNH T
RED T " EGRCONTROL
LIGHT BLUEMMHITE URE SOL |
DARK GREEN.‘WHITE
WHITE
WHITE |
" RED/BLACK '
TTUREDT ALTERNATOR L TERMINAL -
__________ e S EGUEST SIBNAT e
DARK GREEN - - )
LIGHT GREEN/BLACK ICLE SPEED SENSOR (VSS) R T |
e - RiiciE = SENSOR SH SlGNAL e
e - e
TAN T a T AT SIGNAL
PURPLE T 10N COIL DRIVER 4
RED ” IGNITION COIL DRIVER #7 A
_____ P R R L BRRRE

DARK GREENAWH n_—E-

PARK BLUE

IGNITION COIL DRIVER #4

YELLOW o
LIGHT GREEN i
DARK GREEN ""ENGINE COOLING FAN RELAY 283 DRIVER
3 DARK 'GREENMHr'fi'-f """"" EVAP CANISTER PURGE VALVE DRIVER f
B B BROWN '
7 o DARK GREEN " 'CRUISECONTROL INHIBIT
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TAN/BLACK ' o TCG ENABLE CIRCUIT

* DARK GREENANHITE I A/C CLUTCH RELAY DRIVER

LIGHT GREEN D ~ 7" REVERSE LOCK OUT SOL DRIVER
WHTE e e e EVAP CANISTEHV;ENT VALVE DRIVER
BROWNAWVHITE

MIL DRIVER
YELLOW/BLACK TRANSMISSION SHIFT S0LB
venreresn” ¢

FUEL LEVEL SENSOR SIGNAL
" IAT SENSOR GROUND
NITION REF LOW BANK 1

TRANSMISSION RANGE SIGNAL A
DARK GREEN o o  FUEL TANK PRESSURE SENSOR SIGNAL
SURBGERE T NN GO DRIVER 48 o

REDAVHITE " IGNITION COIL DRIVER #2
ARKGREEN  © T e R S TRVERE .

LIGHT BLUE o+ EGNITION SOl DRIVER #3 .
LIGHT GREENAMITE ™~~~ B . - T T
LIGHT GREEN/BLACK IAG COIL B LOW

" Liahi BLUEJ’BLACK_ ........................ R R O

LIGHT BLUE,'WHI‘I'E i

LIGHT GREEN oo CRANK POSITION SENSOR B+ SUPPLY
CNKBLAGK ) NOECTOR SRR s T
LIGHT GREEN.’BLACK M o INJECTOR DRVER #2

LIGHT BLUE
DARK BLUEMWHITE

CRANK POSITION SENSOR SIGNAL
ORANGE/BLACK L I REQUESTED TORQUE SIGNAL

TAN a R " THROTTLE AGTUATOR SERIAL DATA
""" ORAN'CEJBLACK a S " " THROTTLE ACTUATOR SERIAL DATA
DARKBLUE TRANS RANGE SIGNAL B
) i e i
" PCMIGNITION SUPPLY

BLACKWHITE : PRND A INPUT SIGNAL (A/T ONLY)

PURPLE ' I TGC BRAKE SWITCH (A/T ONLY)
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BLACK ; ' ' INJECTOR DRIVER #1
YELLOW/BLACK ' IN.IECTOR DRIVER #6

a8 PINKAWHITE

INJECTOR DRIVER #4

AiC REFRIG PRESSURE SENSOR SVREF

" DARK BLUE " KNOCK SENSOR SIGNAL FRONT e o
53 | DRANGE/BLACK TRANS TEMP SENSOR GROUND

54 ORANGE BLACK : MAP SENSOR GROUND

ORANGE PCM BATTERY SUPPLY
DARK GREEN ] i SERIAL DATA

-3
H
H

HO2S SIGNAL HIGH BANK 2 SENSOR 1
Hozs SIGNAL HIG BANk'i SENSOR 2

YELLOW
BROWNMHITE
YELLOW

GRAY or WHITE _
BROWN

BLACK/WHITE
BROWN
PURPLE

TAN/BLACK _ TORQUE DELIVERED
RED/BLACK " TRANS FLUID PRESS SOL HIGH (A/T ONLY)
LIGHT BLUEMWHITE ' TRANS FLUID PRESS SOL LOW (AT ONLY)
AR GREERRRIRE S
A .
* RED/BLACK

ALTERNATOR L TERMINAL '

_ DARK GREEN ACSTATUS SIGNAL
e o VEiCLE SeED SENSOR S5 REFLOW T
YELLOW ““VEHICLE SPEED SENSOR (VSS) SIGNAL
— : . o SENSOR SHNAL ;
PURPLE

IGNITION COIL DRIVER #1
RED IGNITION COIL DRIVER #7 :




> . R LIGHTGREEN T e e - S SENSOR SIGNAL " |

33
34 DARK GREEN.-'WHITE : T EVAP CANISTER PURGE VALVE DRIVER
. o BRGWR T e e e A PR LY BERROL

39

RED’ . P . . . POSITION SENSOR. B+ SUF'PLY

40 " BLACKAWHITE : PCM GROUND

4 ) TAN!BLACK S e s B E spoUT (AT ONLY)

G e e
4 LIGHT GREEN

50 DARK GREENWHITE " " VEHICLE SPEED OUTPUT CIRCUIT
...................................... B ) - e
ALTERNATOR F TERMINAL

AT GROUND ~

ENGINE OIL PRESSURE SENSOR SIGNAL
IGNFTION CONTROL REF LOW BANK 1
IGNITION CONTROL REF LOW BANK 2

'PRND C INPUT SIGNAL (A/T ONLY)

64 DARK GREEN

R BARK GREEN

-

ACKAWE
T = VoL REFERENGE
Aok T T T e )

" LIGHT GREEN/BLACK INJECTOR DRIVER #2

L oan emEEEA S VOLF REFERENCE "

KNOCK SENSOR REAR
""CRANK POSITION SENSOR SIGNAL
" TRANS FLUID PRESS SWITCH SIGNAL B
. TRANS FLUID PRESS SWITCH SlGNAL c

® B ow N

TANAWHITE
29 " TANAWHITE

37



ooy _ e - ST SRR ST SRAT
e e e e
ORANGE/BLACK i
TAN
YELLOW/BLAGK INJECTOR DRIVER #s _
L venhikentsd e e B e

SRR GREEN ........................... COOLING FAN e

DRI Bl e S B 777 70— o %
) TAN e e 2

LOW REF MAP SENSOR GROUND |
~ RED/WHITE BATTERY FEED ;
DARK GREEN M/PCM/ECM CLASS 2 SERIAL DATA o
TAN LOW REFERENCE TPS |
PINIGBLACK ' I LOW REFERENCE CAM POSITION SENSOR !
PURPLE T HO2S HIGH SIGNAL BANK 2 SENSOR 2
PURPLE T " H02S HIGH SIGNAL BANK 2 8

FURPLERIFITE -

TAN

HO28 HIGH SIGNAL BANK 1 SENSOR 2

H028 HIGH SIGNAL BANK 1 SENSOR 1

. ECT SENSOR SIGNAL
TANMWHITE A INJECTCR DRIVER #5
DARK BLUEAWHITE INJECTOR DRIVER #8

GRAY or WHITE
TAN =

BLACK/WHITE " "PCMGROUND
BROWN TCC SOL QUTPUT (PWM}
PURPLE e et et e s s A ot S s e, AR 1Y

" ORANGE/BLACK
-liéHT BLUEWHITE T pc SOL VALVE LOW DRIVER {SOL A)

WHITE i CRUISE CONTROL ENGAGE SIGNAL E

ORANGE/BLACK ‘ AIC REFRIG PRESSURE SENSOR SIGNAL ==y
ORANGE GENERATOR TURNONSIGNAL  ~ |

DARK GREEN/WHITE ; S REQUEST TSN e .

" DARKGREEN o

LIGHT GREEN/BLACK

" PURPLEAWHITE

DARK BLUE

TAN IAT SENSOR SIGNAL ;
e R T T i —

....... Pt e e el
- LIGHT BLUEMHITE "IGNITION COIL DRIVER #6
_____________ SRR SRR .' N GO BRVERE .




FUEL ENABLE SIGNAL
MAF SENSOR Sit NA!.
"LIGHT GREE| MAP SENSOR
'DARK BLUE COOLING FAN RELAY 283 DRVER
OARK GREENWITE™ ~ T EVAP ANISTER PURGE SOL DRIVER
R e BRVER
DA GREEH R CRUISECONTROL ST SERAL
""ORANGE ' ' ' ’ 12 VOLT REFERENCE |

" BLACK/WHITE . T GROUND

TANBLACK " " T TCC SOL VALVE DRIVER
DARK GREENWHITE ' I ' AICCLUTCH RELAY DRIVER

MILDRVER ,
2-3 SHIFT SOL VALVE DRVER o

" YELLOW/RLAGK o " "TFT SENSCR SIGNAL
GRAYBLACK . e CNAL

PURBLE- " T T e D e
PURPLE ’ LOW REFERENCE IAT
oW e S NN OW RER BANE "
EROWNWHITE - e e ONITION LOW REF BANK2
o T - AN FL b PRESSUR SWITCH SIGNAL A
DARK GREEN FUEL TANK PRESSURE SENSOR SIGNAL
R e e e o GBI ORVER S
" ORANGEMWHITE ' IGNITION COIL DRN’ER #2 )

IAC COIL B LOW
) "lAc COEL A Low

LIGHT BLUE/BLACK
UIGHTY BLUEMWHITE

""3{i02 Pin Connectors
Blue Connector

PCM GROUND
" LIGHT GREEN I T CRANK POSITION SENSOR B+ SUPPLY
PINKBLACK : - S INJECTOR DRIVER £

it GREEMBLACK . . R R
GRAY o : ) ) TPS 5V REFERENCE
e o oK SensoR RERR

DARK BLUE!WHITE o T 77T GRANK BOSITION SENSOR SIGNAL

keLluE T T TRANS Fi_.U'll:) PRESSUR SWITCH SIGNAL B

TAN | H02S LOW SIGNAL BANK 2 SENSOR 2

TAN ’ H02S LOW SIGNAL BANK 2 SENSOR 1
’ TANIWHITE o ’ P oo Hozs LOW SIGNAL BANK 1 SENSOR 2
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e o T S e e
TgRAY T [r—— ) CLUTCH PEDEL POSITION SWITCH _§
S e R ST —
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RED
BLACK
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The following sample diagrams are the required

diagrams to make your own stand alone wiring

harness using a 2001 Camaro SS PCM and stock

harness also from a 2001 Camaro SS harness. If

you are not using a 2001 harness, you will just be

changing the pcm pin humbers and wire colors.
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CHARGING SYSTEM
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ALWAYS HOT {12v)

PCM POWER FEEDS & GROUNDS
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TACHOMETER+ CRANKSHAFT+ CAMSHAFT POSITION SENSORS
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PCM'S INPUT SENSORS
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AUTOMATIC TRANSMISSION (4-SPEED)
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Good Luck with your Gen lil install and Setup and
Thank You for Purchasing This Handbook.

From F-Bodies Inc
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