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SUBARU IMPREZA P1 2000 MY.

TRAINING NOTES.

INTRODUCTION

UK-SPECIFICATION SUBARU IMPREZA P1 TURBO, AS
DEVELOPED BY SUBARU ( UK ) LTD, PRODRIVE LTD, FUJI HEAVY INDUSTRIES LTD AND
SUBARU TECNICA INTERNATIONAL (STT) INCORPORATED OF JAPAN.

* SUBARUIMPREZA P1 carries a full SUBARU (UK) LTD 60,000 mile, three-year warranty,
One-year paint warranty and & six-year anti-corrosion warranty.

s  Meets al] European whole vehicle type approval noise and emission standards,

= Initial production run of 1,000 vehicles.

=  Full 110 plus dealer parts and service support.

Twao doar, “Sonic blug”mica paint, ABS four channe] type, twin Airbaps, AWD centre differential with

viscous coupling,

TECHNICAL SPECIFICATION

ENGINE

HORIZONTALLY OPPOSED FOUR CYLINDER LIQUID COOLED
BELT DRIVEN FOUR. OHC FOUR VALVES PER CYLINDER

BORE

STROKE

ENGINE DISPLACEMENT
COMPRESSION RATIO
COMPRESSION PRESSURE

AT 200/300rpm CRANKING SPEED
WIDE OPEN THROTTLE
COMPRESSION LIMIT, MINIMUM

IDLE SPEED

FIRING ORDER
IGNITTIOMN TIMING

VALVE CLEARANCE COLD

92mm (3.62ins)
75mm (2.95ins)
1,994cc (121.67cubic ins)

8:1

882 10 1,078 KPA (9 to 11 Kg/em?)
(128 to 156 psi)

128 psi

700 to 800 rpm (NO LOAD)
750 to 850 rpm (AC ON)

I=3~3-4

2710 22° BTDC AT 750 RP'M

INEET: 018 ta 0.22mm
(0.0071 to 0.0087ins)
EXHAUST: 0.23 1w 0.27mm

(0.009 to 0.0106ins)

PLEASE NOTE! EXHAUST VALVE STEM CONTAINS METALIC SODIUM.

SEE NEXT PAGE FOR HANDLING / DISPOSAL METHODS.




ZMletallic sodium-
filled exhaust valve

Precauntions Regarding Handling of Metallic Sodium-Filled Exhaust Valve on P1.

Metallic Sodium is extremely alkaline and may produce severe chemical reactions.
Full consideration must therefore be given to the handling and disposal of damaged or
defective valves, as metallic sodium may cause blindness if contact with the eyes
occur. Skin contact may result in burns, please use rubber gloves at all times for your
own safety.

In the event of valve stem damage and possible leakage, prepare a
receptacle with at least (2 gallons of water) place in a well-ventilated area away from
all sources of ignition i.e., naked lights or flames. With the aid of rubber gloves and
pincers place damaged valve into the waier, retire from the area for at least 5 hours.
Whilst the reaction is taking place between the Metallic Sodium and the water
Hydrogen gas, is produced. This gas is highly explosive and all necessary precautions
must be observed at all times. Dispose of valve as normal metallic scrap, the reacthion
liquid in accordance with local council by-laws.

Undamaged valves must not be incinerated or broken open, please check with
your lacal authority for correct disposal methods.




VALVE TIMING: INLET

EXHAUST

ENGINE MAXIMUM OUTPUT AT 6,500 RPM

USING 100 RON FUEL

ENGINE MAXIMUM TORQUE AT 4,000 RPM

VEHICLE PERFORMANCE

FUEL CONSUMPTION

OPENING 9" BTDC
CLOSING J3°ABDC

OPENING 58°BBDC
CLOSING 10°ATDC

206 KW
280 PS DIN
276 SAE BHP

353 Nm
36 Kg-m
259 fi—1Ib

TOP SPEED 150 MPH

0-60MPH 4.8 SECE

0-100 MPH
SPRINT 12.275ECS

STANDING
QUARTER
MILE 13.49SECS

50-7TOMPH
FITH GEAR 6.95ECS

TURBAN 13MPG

EXTRAURBAN 30.4MPG

URBAN AND
COMEINED
CYCLE 25MPG

VEHICLE SECURITY: FULL THATCHAM GRADE ONE ALARM AND IMMOBILIZER

SIGNMA M30.

PLEASE NOTE! NO FACTORY ORIGINAL IMMORILIZER INSTALLED ON P1.

UK owi=7




STEERING RACK RATIO 15:1
TUNED TO PRODRIV'S SUSPENSION MODIFICATIONS.

Gear ratios
Gear Intemnal gearbox ratios (ratios of Final drive ratio{s) | Total gear ratios
engine to gearbox cutput shaft (ratio of gearbox
revolutions) output shaft to
driven whee]
revolutions)
1 3,166 4,444 14,070
2 1,882 4,444 8,354
3 1,296 4,444 5,759
4 0,972 4,444 4,320
5 0,738 4. 444 3,280
Reverse 3,333 4,444 14,812




NOTE:

STD: Standard  1.D.: Inner diameter = O.D.: Outer diameter OS: Oversize  US: Undersize
Belt tension | o oy sion of adjuster rod §.2 — 6.2 mm (0.205 — 0.244 in)
adjuster

Spacer 0.D. 17.955 — 17.975 mm (0.7068 — 0.7077 in)
Tensioner bush L.D. 18.0 — 18.08 mm (0.7087 — Q.7118 im)
Belt ten- Clearance between spacer and STD 0.025 — 0.125 mm (0.0010 — 0.0049 in}
signer bush Limit 0.175 mm (0.0063 in)
Sida-clearants of spacer STP 0.2 — 0.55 mm (0.0072 — 0.0217 in)
Limit 0.81 mm {0.0319 in)
Bend limit .20 mm (0.0079 in)
T_nmst' e STD 0.037 — 0.072 mm (0.0015 — 0.0028 in}
Limit 0.10 mm (0.0038 in)
e 3TD 4525 —45.35 mm (1.7815 — 1.7854 in)
; Limit 45,15 mm (1.77761n)
o STD 45.60 —45.70 mm (1.7953 — 1.7942 n)
e S [ 4550 mm (17913 in)
Front 37.346 — 37,863 mm (1.4933 — 1.4945 in)
Joumal. 2.0, SiB Center rear 29.946 — 29.963 mm (1.1790 — 1.1796 in)
i i STD 0.037 — 0.072 mm (0.0015 — 0.0028 in)
Lirmit 0.10 mm {0.0033 in)
; Surface warpage limit 0.05 mm (0.0020 in)
Cylinder PRI :
P Surface grnding limit 0.3 mm (0.012 in)
Standard height 127.5 mm [5.02 in}
Refacing angle g0°
Iriake ETD 1.0 mm {0.032 i'n}
Valve seat Contacting width Limnit 1.7 mm (0.067 in)
Exhast STO 1.4 mm (0.05851n)
Lirmit 2.1 mm (0.0B3in)
\alie ghiide |mner diameter £.000 —6.012 mm (0.2362 — 02367 in)
Protresion above head 12.0 — 12.4 mm (0.472 — 0.488 in}
I 5TD 1.2 mm (0.047 in)
Intake = .
\ Limit 0.8 mm {0.031 in}
Head eige ckness STD 1.5 mm (0.058 in)
Bamst. i 0.8 mm (0.031 in)
S e Intake 54955 — 5.870 mm (02344 — 02350 _iﬂII
Valve Exhaust 5.845 — 5.860 mm {02340 — 02345 in)
STD Intake 0.030 — 0.057 mm (0.0012 — 0.0022 in}
Stem ail clearance Exhaust 0.040 — 0,067 mm (0.0016 — 0.0025 in}
Limnit — 0.15 mm (0.0052 in)
Intake 104.4 mm (4,110 in}
Qerall-lenglt Exhaust 104.7 mm (4.122 in)
Free [ength 43.89 mm (1.7279 in)
Valyve Squarenaess 2.5° 2.0 mm (0.072 in)
5| + 24 & i
P8 | Tensionsspring height N e hyats mim cLosr W
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Bend limit 0,035 mm {0.0014 in)
Crank pin and crank | Cul-of-roundness 0.020 mm (0.0008 in) or less
journal Grinding limit 0.25 mm (0.0088 in)
STD 51.9584 — 52.000 mm (2.0466 — 2.0472 in)
0,03 mm
E?éﬂmﬂ in} 51.854 — 51.970 mm (2.0454 — 2.0461 in)
7 ; 0.05 mm
Crnnlc pin-oLee e & (0.0020 i) 51,934 — 51.950 mm (2.0446 — 2.0453 in)
us :
0.25 mm
(0.0098 in) 51.734 — 51.750 mm (2.0368 — 2.03741n}
us
STD 59.992 — 60.008 mm (2.3619 — 2.3623 in)
0.03 mm
(0.0012 in) 58,962 — 58.978 mm (2.3607 — 2.3613 in)
us
81 #3 0.05 mm
Crankshaft : {0.0020 in) 59.942 — 59.958 mm (2.3598 — 2.3605 in}
us
0.25 mm
(0.0028 in) 50,742 — 59.758 mm (2.3520 — 2.3527 in)
Crank journal outer Us
diameter STD 58,992 — 60,008 mm {2.3619 — 2.3625 in)
0.03 mm
{0.0012 in) £8.962 — 53.978 mm (2.3607 — 2.3613 in}
us
= [0.03 mm
15 #Ap o {0.0020 in} 59,842 — 50.958 mm (2.3599 — 2.3605 in)
us
0.25 mm
{0.0028 in) 59 742 — 59.758 mm (2.3520 = 2.3527 in)
us
STD 0.030 — 0.115 mm {0.0012 — 0.0045 in)
TR C e Limit 0.25 mm (0.0098 in)
Oil clearance sSTD 0.010 — 0.032 mm {0.0004 — 0.0013 in)
(center, #3) Limit 0.040 mm {0.0016 in)
STD 1.898 — 2.011 mm (0.0787 — 0.0792 in}
0.03 mm
(0.0012 im) 2.017 — 2.020 mm (0.0794 — 0.0795 in)
us
2 =5 0.05 mm .
k (0.0020 in) 2.027 — 2.030 mm (0.0798 — 0.07E% in)
s
0.25 mm
(0.0098 in) 2127 — 2,130 mm (0.0837 — 0.0839 in)
Crankshaft |Crankshaft bearing us
bearing thickness STD 2000 — 2.013 mm (0.0787 — 0.0793 in)
.03 mm
{03012 in) 2.019 — 2.022 mm (0.0785 — 0.0795 in)
us
YL T 0.05 mm
T S {0.0020 in} 2029 — 2.032 mm (0.0793 — 0.0800 in}
us
0.25 mm
(0.0098 in) 2128 — 2 132 mm (0.0838 — 0.0839 in}
us
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Surface warpage limit (mating with cylindar
head)

0.05 mm (0.0020 in)

Surface grinding limil

0.1 mm (0.004 in)

; A 92.005 — 92.015 mm (3.6282 — 3.6226 in)
Coyfinder bote ST B 91,995 — 52.005 mm (3.6218 — 3.6222 in)
Cylinder Taper E.TL-:' 0.015 mm (0.0006 !n]
block Limit 0.050 mm (0.0020 in)
STD 0.010 mm (0.0004 in)
Out-of-roundness Limit 0.050 mm (0.0020 in)
i STD 0.010 — 0.030 mm (0.0004 — 0.0012 in)
Piston glearanoe Limit 0.050 mm (0.0020 in)
Enlarging (boring) limit 0.5 mm (0.020 in)
- o A 91,985 — 91.995 mm (3.6214 — 3.6218 in)
" . B 91.975 — 81.985 mm (3.6211 — 3.6214 in)
R R tamotEy 0.25 mm (0.0098 in) OS 92.225 — 92.235 mm (3.6308 — 3.6313 in)
0.50 mm (0.0187 in) OS5 92,475 — 02 485 mm (3.6407 — 3.6411 in)
Standard clearance between pis- | STD 0.004 — 0.01 mm (0.0002 —0.0004 in}
: : ton pin and hole in pislon Lirnit 0.020 mm (0.0008 in}
Piston pin - 2 - o : =
Degree of fit Piston pin must be fitted Lntnﬁpcsmnn with thumb at 20°C
{68°F).
Topting STD 0.20 — 0.26 mm (0.0078 — 0.0102 in)
Lirmit 0.9 mm {0.035 in}
g : __|sTD 0.20 — 0.50 mm (0.0079 — 0.0197 in)
Piston ring gap Second ring Limit 1.0 mm (0.039 in)
: . A STD 0.20 — 0.70 mm {0.0072 — 0.0276 in)
Felaning I = 1.5 mm (0.059 in)
E 5TD 0.040 — 0.080 mm (0.0016 — 0.0031 in)
cziﬂie :\it::l”eﬁ.s?ﬂn Topring e 0.15 mm (0.0059 in)
';ng gmufe P P 1 0.030 — 0.070 mm (0.0012 — 0.0028 in)
Limit 0.15 mm {0.0059 in)
Eend twist per 100 mm {3.24 in} in Limit 0.10 mm {0.0038 in)
Connecting [ length
rod et STD 0.070 — 0.330 mm (0.0028 — 0.0130 in)
% Limit 0.4 mm (0.016 in)
Ol araRE STD 0.020 — 0.046 mm (0.0008 — 0.0018 in)
Lirnit [LO6 mem {0.0024 in)
5TD 1.486 — 1498 mm (0.0585 — 0.0590 in)
0.03 mm
(0.0012 in} 1.486 — 1.509 mm {0.0582 — 0.0594 in)
Connacting us
rod bearing : . 05
Thickness at center portien ?D_UG;;': ) 1 506 — 1,512 mm (0.0583 — 0.0558 in)
us
0.25 mm
(0.0038 in) 1.605 — 1.615 mm (0.0832 — 0.0637 in)
Us
Connecting | Clearance between piston pin and | STD 0 — 0.022 mm (0 — 0.0008 in)
rod bushing | bushing Limit £.030 mm (0.0012 in)




INSTALLATION

CRANKSHAFT PULLEY AND BELT
COVER

1) Install front belt cover (C).

Tightening torque (All bolts for belt cover):
4.9+0.5 N-m (0.5=0.05 kg-m, 3.620.4 ft-Ib)

4, Rl =l
e
Sl

2) Install right-hand belt cover (B)-

3} Install left-hand belt cover (A).

4) Install crankshaft pulley.

5} Tighten pulley bolt by using ST.

ST 499977300 CRANKSHAFT PULLEY
WRENCH

ST 489977100 CRANKSHAFT PULLY
WRENCH

{1) Clean the crankshaft pulley thread using an
air gun,

{2) Apply engine il to the crankshaft pulley bolt
seat and thread.

(3) Tighten the bolts temporarily with tightening
torque of 44 N-m (4.5 kg-m, 33 ft-Ib).

(4) Tighten the crankshaft pulley bolts.

Tightening torque:

1277% o N-m (13°7%_, = kg-m,
94.0°72/_5 5 ft-Ib)

6) Confirm that the lightening angle of the crank-
shaft pulley bolt is 45 degrees or more. If not, con-
duct the following procedures.

CAUTION:
If the tightening angle of crankshaft pulley bolit
is less than 45 degrees, the bolt should be
damaged. In this case, the bolt must be
replaced.

(1) Replace the crankshaft pulley bolts and
clean them.

Crankshafi pulley boll:
12368AA011

(2) Clean the crankshaft thread using an air
gur.

(3) Tighten the bolts temporarily with tightening
torque of 44 N-m (4.5 kg-m, 33 ft-Ib).

{4) Tighten the crankshaft pulley balts keeping
them in an angle between 45 degrees and 60
degrees.

CAUTION:

Conduct the tightening procedures by confirm-
ing the turning angle of the crankshaft pulley
bolt referring to the gauge indicated on the beit
COVer.

7} Install V-belt, air conditioning compressor drive
belt tensioner and V-belt cover. <Ref. to 1-5
[01AD]. 5>

CAUTION:

After installing V-belt, check and adjust V-pelt
tension. :




7. CYLINDER BLOCK
1. CYLINDER BLOCK

1) Check for cracks and damage visually.
Especially, inspect important parts by means of red
lead check.

2] Check the oil passages for clogging.

3) Inspect crankcase surface that mates with cyl-
inder head for warping by using a straight edge,
and correct by grinding if necessary.

Warping limit:

0.05 mm (0.0020 in)
Grinding limit;

0.1 mm (0.004 in)

Standard height of cylinder block:
201.0 mm (7.91 in)

8. CYLINDER AND PISTON

1) The cylinder bore size is stamped on the cylin-
der block’s frant upper surface.

MOTE:

Standard sized pistons are classified into two
grades, *A" and “B". These grades should be usad
as a guide line in selecting a standard piston.

Standard diameter:
A: 82.005 — 92.015 mm (3.6222 — 3.6226
in)
B: 91,995 — 82.005 mm (3.6218 — 3.6222
in)

Main journal size mark
Cylinder block AH-LH

s L f 3
@ |1 e—— 04 cylinger Sore SiZe mack

— A3
3t — | i@ | i@ =—— a2 cyhnder bore $iIZ& mark

I—='1 aylinder Dore Size mark
21 gylinder bore 5122 mark

Haniiiza

2} How to measure the inner diameter of each
cylinder
Measure the inner diameter of each cylinder in
both the thrust and piston pin directions at the
heights shown in figure, using a cylinder bore
gauge.

CAUTION:
Measurement should be performed at a tem-
perature 20°C (68°F).

Taper:
Standard
0.015 mm (2.0006 in)
Limit
0.050 mm (0.0020 in)
Out-of-roundness:
Standard
0.010 mm (0.0004 in)
Limit
0.050 mm {0.0020 in)

A7 Thrusi direction

B: Pision pin direcian L-—10 {035}
7 45 (1.77]
L~
¥
@ /i | L—8a @15
r
[ % lL—115 [4.53)
— =
Urrt: mm [in) GauoiTo)

3) When piston is to be replaced due to general or
cylinder wear, determine a suitable sized piston by
measuring the piston clearance.




4) How to measure the outer diameter of each
piston

Measure the outer diameter of each piston at the
height shown in figure. (Thrust direction)

CAUTION:
Measurement should be performed at a tem-
perature of 20°C (68°F).

piston grade point H:
40.0mm (1.575 i)

Piston outer diameter:

Standard

A: 91.985 — 91,995 mm (3.6214 — 3.6218
in)
B: 91.975 — 91.985 mm (3.6211 — 3.6214
in)

0.25 mm (0.0098 in) oversize

92,225 — 92,235 mm (3.6309 — 3.6313 in)
0.50 mm (0.0197 in) oversize

92.475 — 92.485 mm (3.6407 — 3.6411 in)

5) Calculate the clearance between cylinder and
piston.
CAUTION:

Measurement should be performed at a tem-
perature of 20°C (68°F).

Cylinder to piston clearance at 20°C (68°F):
Standard
0.010 — 0.030 mm (0.0004 — 0.0012 in}
Limit
0.050 mm (0.0020 in)
§) Boring and honing
(1} % the value of taper, out-of-roundness, or
cylinder-to-piston clearance measured excesds
the specified limit or if there is any damage on
the cylinder wall, rebore it to use &n oversize
piston.

CAUTION:

When any of the cylinders needs reboring, all
other cylinders must be bored at the same
time, and use oversize pistons. Do not perform
boring on one cylinder only, Nor use an ovVer-
size piston for one cylinder only.

(2) If the cylinder inner diameter exceeds the
limit after boring and honing, replace the crank-
case.

CAUTION:

Immediately after reboring, the cylinder diam-
eter may differ from its real diameter due fo
temperature rise. Thus, pay attention to this
when measuring the cylinder diameter.

Limit of cylinder enlarging fboring):
0.5 mm (0.020 in)

9. PISTON AND PISTON PIN

1) Check pistons and piston pins for damage,
cracks, and wear and the piston ring grooves for
wear and damage. Replace if defective.

2) Measure the piston-to-cylinder clearance at
each cylinder.

If any of the clearances is not to specification,
replace the piston or bore the cylinder to use an
oversize piston.

3) Make sure that piston pin can be inserted into
the piston pin hole with a thumb at 20°C (68°F).
Feplace if defective.

Standard clearance between piston pin and
hole in piston:
Standard
0.004 — 0.010 mm (0.0002 — 0.0004 in)
Limit
0.020 mm (0.0008 in)

BIM140t

BIMOIE<A




(4) Position the upper rail gap at (C) or (D) in 5) Install circlip.

the figure. Install circlips in piston holes located opposite ser-
. vice holes in cylinder block, when positioning all

pistons in the corresponding cylinders.

CAUTION:

Use new circlips.

(5) Paosition the expander gap at 180° of the
reverse side for the upper rail gap.

{6) Position the lower rall gap at (E) or (F) in the Fronl side s
figure. =

CAUTION: CAUTION:

e Ensure ring gaps do not face the same direc- Piston front mark faces towards the front of the
tion. engine.

¢ Ensure ring gaps are not within the piston
skirt area.

Front
mark

11




4) Check circlip installation groove on the piston
for burr. If necessary, remove burr from the groove
so that piston pin can lightly move.

Rameove burr,

BZMOLT0A

5) Check piston pin circlip for distortion, cracks
and wear.

10.PISTON RING

1} If piston ring is broken, damaged, or wam, or if
its tensicn is insufficient, or when the piston is
replaced, replace piston ring with a new one of the
same size as the piston.

CAUTION:
e “R" is marked on the end of the top and sec-

ond rings. When installing the rings to the
piston, face this mark upward.

SR mark

G2Mos23

e The oil ring is a combined ring consisting of
two rails and a spacer in between. When
installing, be careful to assemble correctly.

Tapring

Secand nng

Qil ring

2) Squarely place piston ring and oil ring in
cylinder, and measure the piston ring gap with a
thickness gauge.

Unit: mm {im)
Standard | Limit
‘ 0.20—0.35
Top ring (0.0078 — 1.0 {0.038)
0.0138)
pi ) 0.20 — .50
sl Second ring (0.0078 — 1.0 {0.033)
fing gap 0.0197)
0.20 — 0.70
Qil ring rail (0.0079 — 1.5 (0.059)
0.0278)

GIN0174

3) Measure the clearance betwesn piston ring and
pistan ring groove with a thickness gauge.
CAUTION:

Before measuring the clearance, ¢lean the pis-
ton ring groove and piston ring.

Unit: mm {in}
Standard | Lirnit
0.040 —
- 0.0B0
Clearance | Top ring (0.0015 — 0.15 (0.0053)
e 0.0031)
piston nng
and pision ugi?’;
ring groove | Second rfing 0 0;512 P 0,15 (0.003%)
0.0028)

Thickness gauge

23N 14024
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CRANKSHAFT AND PISTON

{3}

B2

(1) Ceonnecting rod bearing (5) Second ring
{2) Connecting rod (6] Top ring

{3) Connecting rod cap (7)) Circlip

{4} Qil ring

1) Install cannecting rod bearings on cannecting
rods and connecting rod caps.

CAUTION:

Apply oil to the surfaces of the connecting rod
bearings.

2) Install connecting rod on crankshaft.

CAUTION:
Position each connecting rod with the side
marked facing forward.

3) Install connecting rod cap with connecting rod
nut.

Ensure the arrow on connecting rod cap faces the
front during installation.

CAUTION:

e Each connecting rod has its own mating cap.
Make sure that they are assembled correctly by
checking their matching number.

¢ When tightening the connecting rod nuts,
apply oil on the threads.

4} Instaliation of piston rings and oil ring
(1) Install oil ring spacer, upper rail and lower
rail in this order by hand. Then install second
ring and top ring with a piston ring expander.

Tightening torque: N.m (kg-m, ft-1b)
T: 44.6=1.5 (4.55=0.15, 532.8=1.1)

(2) Position the top ring gap at (A) or {B) in ths
figure.

(3) Position the szcond ring gap at 180° on ths
reversa side for the top ring gap.

13




LInit; mm (in)
Crank jaumal diameter Crank pin di i
1. 83 W2, 44, £5 oo
59.992 — 50.008 59.992 — 60.00B 51.994 — 52.000
Jeunad O o, {2.3619 — 2.2625) {2.3619 — 2.3625) (2.0466 — 2.0472)
Standard i i
?fr:;‘:r?;:it 1.998 — 2.011 2.000 — 2.013 1.4B6 — 1.408
P (0.0787 — 0.0792) (0,0787 — 0.0793) {00585 — 0.0590)
59.962 — 59.978 59.952 — 59.978 51.954 —51.970
85 0T Journal 0.D. {2.9607 — 2.3613) {2.3607 — 2.3613) (2.0454 — 2.0461)
undersize g;“;:f:;ﬁl 2,017 — 2.020 2019 — 2.022 1.485— 1.509
Rl {0.0794 — 0.0795) {0.0795 — 0.0796) {0.058% — 0.0594)
s 53.942— 53,958 59.942 — 59.958 51.934 — 51.950
0.05 (0.0020) ] [2.35899 — 2. 3605) {2.3589 — 2.3605) (2.0445 — 2,0453)
undarsize ?rehaf";? 5|zat 2,027 — 2.030 2.029 — 2.032 1,508 — 1.518
B L (0.0798 — 0.0729) {0.0799 — 0.0800) {0.0593 — 0.0598)
center)
59,742 — 59,758 59.742 — 59.758 51.734 —51.750
N— oudal 9.0, (2.3520 — 2.3527) (2.3520 — 2.3537) (2.0388 — 2.0374)
undersize ﬁﬁg:f ;':it 2127 — 2.130 2125 — 2132 1.606 —1.619
e (0.0837 — 0.0839) (0.0B38 — 0.0838) (0.0632 — 0.0827)

Q.D, ... Quier Dizmetar

4} Measure the thrust clearance of crankshaft at
center bearing. It the clearance exceeds the [imit,
replace bearing.

Crankshaft thrust clearance:
Standard
0.030 — 0.115 mm (0.0012 — 0.0045 in)
Limit
0.25 mm (0.0098 in)

H2MZE134

5) Inspect individual crankshaft bearings for signs
of flaking, seizure, melting, and wear.

6) Measure the oil clearance on each crankshaft
bearing by means of plastigauge. If the measure-
ment is not within the specification, replace delec-
tive bearing with an undersize one, and replace or
recondition crankshaft as necessary.

_ Unit: mm (in)
Crankshalt oil clearance
0.010 — 0.032
Standard (0.0004 — 0.0013)
Limit | 0040 [0.0015)
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Camshaft
INSPECTION
CAMSHAFT

1) Measure the bend, and repair or replace if nec-
essary.
Limit:

0.020 mm (0.0008 in)

GIMOTLE

2) Check journal for damage and wear. Replace if
faulty.

3) Measure outside diameter of camshaft journal.
If the journal diameter is not as specified, check the
oil clearance.

Camshaft joumal
Frant Cenler, raar

37.946 — 37.963 mm | 29.946 — 22,963 mm
(1.493% — 1.4846 in} | (1.1790 — 1.1796 In}

Standard

4} Measurement of the camshalt journal cil clear-
dance
(1) Clean the bearing caps and camshaft jour-
nals.
(2) Place the camshafis on the cylinder head.
{Without instaliing valve rocker.)
(3) Place plastigauge across each of the cam-
shaft journals.
{4) Install the bearing caps.
<Aef, to 2-3b [WsC1].26>
CAUTION:
Do not turn the camshaft.

{5) Remove the bearing caps.

(6) Measure the widest point of the plastigauge
on each journal.

If the oil clearance exceeds the limit, replace the
camshaft. If necessary, replace the camshaft
caps and cylinder head as a set,

Standard oif clearance:

0.037 — 0.072 mm (0.0015 — 0.0028 in)
Limit:

0.10 mm (0.0039 in)

Bamig

(7) Completely remove the plastigauge.
5) Check cam face condition; remove minor faults
by grinding with oil stanz. Measure the cam height
H; replace if the limit has been exceeded.

Cam height: H

Standard:
Intake:
45.25 — 45,35 mm {1.7815 — 1,.7854 in)
Exhaust:
45.60 — 45.70 mm {1.7853 — 1.73582 in)
Limnit:
Intake:
45.15 mm (1.7776 in)
Exhaust:
45,50 mm (1.7913 in)

Cam base circle diameter A:
37.0 mm (1.457 in)

ak

|
Sdmeacaa )
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REAR AXLE IDENTIFICATION CODE FOR P1 VISCOUS
LIMITED SLIP DIFFERENTIAL

Ttype
533.1“;} location

T-type

/

2000 cc
MT turbo

E

16




ECM POWER SUPPLY AND GROUND [(EARTH )

MB= main fuse box, engine bay

F25

FB= fuse and relay box
! ggg 0 vehicle interior
MAIN RELAY
§\F35 MB —
SBF4 - o
504 [I"i":l to DE sensorpressure
tia exchange
Gl B47 [TITI1 solenoid valve
. W BR YR :waste gate control
main fuse box 11 fugel! i -
ME B145 nI?B 145 _ B solenoid valve
to fuel I B158
SRR == 1o fuel injectors and
GE — ISC.
to ignition coil/ignitor
to ECM B136 pin 25
" EcM B g
B134 3 B135 . B136 E
il m 1 L2 i h* |
BWwW E BP =
BL
a2~ 8wl _|ePlB |
15 13 14 16
El W
oW __1

17




IGNITIoN ON Pwee InsTtigAtion Toe ECM

SBF
20K - B.R
SBF1
— o- =
* B0Amp SBF4
S0A
& 8145 [ ]
lgn S, 272
—-—B\O— W 1 W
W 4 G
(ng) FUSE ANDReLAY Bex.
VEHICLE INTERIOR. E®
1 1g
L
Nty
|SAMp
DS :
GR.
L
ECM RI26 BLue
F.N.S.FooTwWeLL, 2_5| - &R,
2R,
—o:i 2Y.
- 3]
3[34 -5‘ FueL Pump =2
BLACK ho. B Reay, :
[9) B97
L.Y

18
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SUBARU IMPREZA P1 2000 MY

MNo.

Load

FB-13

Back-up light switch (MT)
Check connector

Combination meter

Headlight levelling switch
Hazard switch

Headlight washer switch

Power window and suntoof relay

FB-14 -

Rear defogger switch

FB-15

Rear defogger
Rear defogger switch

FB-16

Lighting switch

FB-17

Parking switch

FB-13

Bright switch

Front fog light relay

Front fog light switch
Tllumination control module
1llumination light

License plate light

Rear fog light relay

Rear fog light switch

ASC control module

FB-20

Cigarette lighter
Remote control reaview mirror switch

FB-21

Clack
Radio

FB-22

Front washer motar

Front wiper motor

Frant wiper & washer switch
Rear washer motor

Foear wiper relay

R.ear wiper motor

FB-24

Tail light LH
Tail light RH
Trailer connector

Front clearance light LH
Front ¢learance light RH

FB-26

Combination meter
Hazard switch

Rear turn signal light LH
Side turn signal light LH
Trailer connector

Tum signal switch

FE-2T

Front Tum signal light LH

FB-28

Combination meter
Harard switch

Fezr turn signal light RH
Trailer connector

Turmn signal switch

FB-29

Front wen signal light RH
Side tumn signal light RH

FB-30

ABS control module
Cruise control main switch
Cruise control module

Mo. Load
MB-1 Headlight washer module
Power window and sunroof circuit breaker
Engine control module
MB-3 Fuel pump relay
Main relay
Diode {With rear fog light)
Aot Lighting switch
Cruise control sub switch
MB-5 Harn switch
MEB-§
MB-7 Hazard switch
MB-8 Hom
MB-9 Headlight LH
Headlight RH
B Combination meter
MB-11 ASC relay holder
MB-12 Parking switch
Clock
Combination meter
Door lock timer
Luggzape room light
Radio
i Room Light
Spot light
Trailer connector
Trunk room light
ASC eontrol medule
SBF-T ABS contrel medule
ALT Combination meter
ST Enging cantrol moditle
Starter motar (MT)
Headlight leveller LH
FE-1 Headlight leveller RH
Sub fan relay-1
FB-2 Parking switch
FB-3 Blower motor relay
FB+4 Front fog light relay
FB-3 ABS control medule
FB-& Stop light swiich
FB-7 Rear fog light relay
FB-& Adrbag control module
[ FB-O Airbag control modiile
Engins control module
FB-10 Fuel pump relay
Ignition coil and ingnitor
Blower motor relay
Mode control panel
FB-11 Rear defopeer switch
AJC eantrol medule
Pressure switch
ASC relay
Main fan relay — |
FB-12 Main fan relay =2

Sub fan relay -2
Thermal protector
Compressor
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Control Module I/O Signal

Signal (V)
Contenl ??:IZ:F Terminal No. Ignitian SW Engine ON (Idiing) Mote
il ON (Engine OFF) | o = (iding
Crankshait | Signal {+) | B136 B 0 +6 Sensar autput waveform
position Signal () B138 23 0 0 —_
sensor Shield B136 it} 0 0 —
Camshafi | Signal {(+) | B136 5 0 6 Sensor output waveform
position Signal (- B136 23 a ] —_
sensar Shield B13s an 1] 0 —
Mass ai Signal B136 1 1 1.0—1.7 —
ass air -
fo S aREGT Shield . B13s 30 L] 0 —
GND B13s a1 0 0 —_
i Fully closed: 0.5+0.3
Throttle Signal BeR = Fully opened: 4.3+0.3 s
pasition Power
SR supply B136 12 5 5 —_
GMD B136 24 0 0 —_
Oxygen Signal B138 21 0 el ilee: F]'?
Lean mixture: O
sensoar -
Shield B136 a0 8] 0 —
Engine Signal B136 23 0.6—1.0 0.6—1.0 After warm-up
coolant
temperature
senscr GND B136 24 0 0 —
Intake air temperature =
sensor B136 18 25—23 1.4 1.6 After warm-up
: “8" and “0" are repeatedly dis-
Vehicle speed sensar B135 26 Dors Dors played when vehicle i driven.
Starter switch B135 2 0 0 Cranking: 10 to 14
o OMN:10—13 OM:13 — 14
AJC switch B135 1 OFF: 0 OFF: 0 —
Ignition switch B136 25 10 —13 13 —14 —
Meutral position switch B1as o9 OM: 5 Switch iz ON when gesar iz in
(MT}) OFF:0 neutral position.
Test mode connector B135 | 22 5 5 When connected: 0
Read memary connector | B135 13 5 & When connected: 0 |
Back-up power supply B13s 17 10—13 13 —14 —_
Control unit power 4 -
supply B13s . 10—13 13— 14 s
lgnition con- | 71,7 2 B134 7 0 3.4, max. —
tral #3. % B134 16 8] 3.4, max. —
#1 B134 31 10—13 13— 14 Wavelorm
T & B134 32 i0—13 13 —i4 Wavelorm
] H
AR, 2 B134 25 10— 13 13— 14 Wavelorm
& B134 18 10 —13 | 13 — 14 Waveform

20




Control Module 1/O Signal

Connec- Signal (¥}
Content Terminal No. Ignition SW y " Mote
tor No. ON (Engine OFF) Engine ON (Idling)

. Signal 1| B134 14 — 1—13 Waveform
ldie air con- I'sjonaiz | B34 5 = 1—13 Waveform
trol solencid — 3 Rarator
valve Signal 3 B134 15 — —13 avelorm

Signal 4 B134 B = 1—13 Waveiorm

| i | B134 21 e 0 =
Fuel pump relay contro OFF: 10 — 13

ON: 0 ON: O
AIC relay control Bi34 22 OFF: 10 — 13 OFF- 10— 14 —
Radiator fan relay 1 8134 " OM: 0 OMN: 0 =
control OFF:10—13 OFF: 10— 14
Radiater fan relay 2 ' Oh: 0 ON: D =
contral S1ad 1& OFF:10—13 | OFF:10—14
Seli-shutoff control B136 az 10 —13 10— 14 O LTTH il off
Malfunction indicator . Light "ON™ 1, max.
lamp EH <8 = Light “OFF™10 — 14
Engine speed output B135 14 — 0 — 13, min. Waveform
Knock sen- | Signal B136 26 28 2.8 —
sor Shield B136 29 0 0 =
Wastegate control Bi134 18 10—13 13 —14 —
Pressure sources
switching solenaid valve Blag ol AN I3==ilsn
Purge control solenoid B135 7 ON: 0 ON:0 _
valve OFF: 10 —13 OFF: 10— 14
GND (sensars) B136 24 0 0 _
GND {injectors) B134 g 0 0 —
GND (ignition system) B134 17 0 0 —
GMND (power supply) B134 8 0 0 —
B136 18 0 0 —
GND (control systems) 136 21 0 5 =
Select monitor signal B136 i‘ — — —
: i ON: D OM:0

Powgrsisering switch. | B10 ; OFF:10—13 | OFF:10—13 =
MT identification B135 4 .o 0 —
Prassure sensor B136 7 3 5 —
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Diagnostics Chart with Trouble Code

TROUBLE CODE (DTC)
T;:;':E,_IE Item Caontents of diagnoesis

11

Crankshatft position sensor

= No signal entered from crankshaft position sensor when
starter switch is ON.

» The hamess connector between ECM and crankshaft posi-
tion sensor is in short or open.

12

Starter switch

= The starter switch signal is abnormal.
= The harness connector between ECM and starter switch is
in short or open.

13

Camshaft position sensor

= Mo signal entered from camshaft position sensor, but sig-
nal entered from crankshaft position sensor.

= The harness connector betwesn ECM and camshaft posi-
tion sensor is in short or open.

21

Engine coclant tempera-
ture sensor

* The engine coolant temperature sensor signal is abnormal.
= The harness connector between ECM and engine coolant
temperature sensor is in short or open.

Knock sensor

= The knack sensar signal is abnormal.
= The harness connacter betwean ECM and knock senser is
in shart or apen,

Mass air flow sensaor

= The mass air flow sensor signal is abnormal.
= The hamess connector between ECM and mass air flow
SEnsor is in short ar apen.

24

ldle air contral solenoid
valve

= The idle air contral solenoid valve is not in functian.
= The hamess connectar betwaen ECM and idle air contral
solenoid valve is in short or apen.

3

Throttle position sensor

= The throttie position sensor signal is abnormal.

+ The throttle position sensor is installed abnormally.

* The hamess connector between ECM and thrattle position
sensor is in short or open.

Oxygen sensar

= The oxygen sensor is not in function.
= The hamess connector between ECM and oxygen sensor
is in short ar open.

33

Vehicle spesd signal

= The vehicle speed signal is abnormal.
* The hamess connector betweesn ECM and vehicle speed
sensor is in short or apen.

44

Wastegate control
solenoid valve

= The wastegate control solenaid valve is not in function.
*» The hamess connector betwesn ECM and wastegats con-
trel solenotd valve is in short or open.

45

= Pregcurs sensor
» Pressure soUrces
switching selenoid valve

= The pressure sensor signal is 2bnormal.

+ The pressure sources switching solenoid valve is not in
function.

* The intake maniiold pressure is not transmitied to pressure
Sensor.

= The harness connector between ECM and pressure sen-
sor, and pressure sources switching solenoid valve is in
short ar open.

51

MNeutral position switch

= The neutral position switch signal is abnormal.
* The harness connector betwesn ECM and neutral posttion
swilch is in short or apen.

Charge system

Charge system is abnormal.

22




NEW SELECT MONITOR DATA: IGN ON, ENGINE OFF.

ALPHA Coolart Temp. shslEs
Aeea  AF Correction #1 +0.0 #
Engine Speed 25 rem
Vehicle Speed 0 KPH
Ignition Timing +10.0 dee
Intake Air Temp. +]9 73
Fromt 02 Sensor #1 0.33v Y
Battery Voltage 12.2 ¥

fir Flow Sensor Yoltaze 1.02 ¥
Throttle Sensor Yoltage 0.50 ¥
Fuel Injection #1 Pulse  0.51 ms

Knockineg Correction +0.0 deg
Btmosphere Fressure 143 mmHz
Mani. Relative Pressure -8 mmHg
Primary Control 0.0 ¥
CPC Valve Duty Ratio 0%
ISC Valve Step 128 STEP
AT duty 0%

AT Vehicle 1D Signal OFF

Test Mode Signal OFF

Read Memory Signal OFF
Neut ral Position Switch ON

Idle Switch Signal ON
Int’cool auto washer SW

Ienition Smitch

P/S Switch

A/C Switch OFF
Starter Switch OFF
Front 02 #1 Rich Signal OFF
Knocking Signal OFF
Crankshaft Position Sig. OFF
Camshaft Position Siz. 0FF
Rear Defozeer SH

Blower Fan SH OFF
Light Switch OFF
4/C Compressor Signal OFF
Radiator Fan Relay #1 OFF
Radiator Fan Relay #2 OFF
Fuel Pump Relay OFF
Int’cool auto wash relay  OFF
Pressure Sources Change OFF

Torque Control Signal #1  OFF
Torque Control Signal #2  OFF
Toraue Permission Signal OFF

[Print [ F2 | lock | Clear |




SUBARU IMPREZA P1 2000 MY

ECM LOCATION FRONT NEAR SIDE FOOTWELL # 22611 AG340

1D TYPE: IB A18-000 D4E 9207

SPEED DELIMITER SACC 6018
PRODRIVE EH/E5/001

RED: +12volt

BLUE: SPEED SIGNAL INPUT TO DELIMITER
YELLOW: QUTPUT SIGNAL TO ECM
BLACK: NEGATIVE EARTH

ECM CONNECTOR. REFERENCE
BLACK GREY NOT BLUE
32PIN 32 PIN USED 32PIN
B134 B135 Blio

THE OBJECT OF THE SPEED DELIMITER IS TO MAINTAIN AN INPUT TO THE ECM
IDENTICAL TO THE SPEEDOMETER UNTIL APFROXIMATELY 85MPH IS
ATTAINED. AT THIS POINT THE SPEED SIGNAL INTO ECM FEEMAINS AT THAT
VALUE, BUT SIGNAL TO SPEEDOMETER INCREASES WITH VEHICLE SPEED AS
MORMAL. THIS ALLOWS THE ECM TO IGNORE THE FROGRAMED MAXIMUM
VEHICLE SPEED VALUE, THAT WOULD OTHER WISE BE OPERATIVE TO LIMIT
MAX VEHICLE SPEED.

24




SPEED DELIMITER SCHEMATIC

WIRING COLOUR AND CONNECTIONS AS MADE ON THE VEHICLE.
SPARE PART AVAILABLE FROM IM FPARTS LTD, IN THE EVENT OF FAILURE OF THE
SPEED DELIMITER. PART NO SACC 6018,

CONNECTOR B134
BLACK
SPEED
DELIMITER
G0 CONNECTOR B135
o Tl
8 ECM
BLACK A
GY.
— '\
BLUE YELLOW
‘/ GR.
i) ”
ol CONNECTOR B136
RED BLUE

25




VEHICLE SPEED SENSOR CIRCUIT

ECM
U Ui m Uy
Lm—n milmennil_mm
GY |speed delimiter
£4cc
018
pindl '
Sl [ ?; F’E:? b —E —  T0m3FUSE 8154
il0 IGN 5W
MB SBF-450A
MB SEF-1 804
GY
EEZ‘GW aw| | [ae
16 213
F3[6R
IE;E} hicke speed
ENGINE GROUND  [scrsy o LOCATED IN TRANSMISSION.

26
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Drawing of charcoal canister

Charcoal canister

from Fuel Tank

from Throttle Body

' Filter
Activated /FCLU W

Charcoal

Filter

i
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Description of evaporative emission control system

Evaporative emission control system

Air clezner case

N\ Lff’j/ﬂ

o

Inter cooler

Purge contro]
,_{_ il vaive j Throttle body

s
= —= TN

<l

I E

= Electronic control unit

= Fuel Tiller cap
i? ﬁ One-way Valve (Pressure relief)
=

—

Fuel Cut Valve =
= 1

i
=
4
-

—

Yapor volume

Canister

fuel tank _
(Steei)

_ Fuel tenk valume
(60 liters)
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CHECK PRESSURE SENSOR.

1) Connect connector ECM and pressure sensor.
2) Install vacuum pump to hose fitting on pressure
Sensor.

3) Measure voltage across terminals when pres-
sure is applied to pressure sensor.

Connector & terminal
(B136) No. 7 (+) — Chassis ground (-):

Vacuum pump
Pressura sensor I 1 [nl

<l L e e

DBt e

™

-] || S—

|
[}
I
]
]
]
!
=267 D 267
(=200, -7.87) {0, 0) (200, 7.87)

P
kPa {mmHg, inHg)

. Is the voltage 3.1 V at 26.7 kPa (200
mmHg, 7.87 inHg)? 3 'RPsT

. |s the voltage 2.6 V at 0 kPa (0 mmHg,
p inHg)?

O @ @

. Is the voltage 2.1 V at —26.7 kPa (-200
mmHg, -7.87 inHg)?
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Characteristics of turbo-pressure

Pressure (kPa)

120

110

100

90

80

70

60

a0

40

30

20

10

Characteristics of turbopressure

225 mmte (1595 |PsT) (1aae)

/

/

/,.f

1000 2000 3000 4000 5000 6000 7000 8000
Engine Speed

TO CONVERT Kpa to PSI MULTIPLY Kpa by 0.145

Ie 110 * 0.145 = 15.95 psi
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P1 USING 95 RON FUEL

7999 ..

Fuel
Injection
#] Pulse
16, 38Mms
12/d

Knock i ng
correction

-3, BdeR
18/d

2

Mani,
Relative
Fressure
+15, (PSig
S@/d

=]

|||||||||||||||||||||||||||||||||

|||||||||||||||||||||||||||||||||

lllllllllllllllllllllllllllllllll

TIME[S]

Print




P1 USING 98 RON FUEL
7777

Erig i e
ShEsd

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

lllllllllll

llllllllllllllllllllllllllllllllllllll

SB431 P
2000/d

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Fuel
[njection
#1 Pulse

||||||||||||||||||||||||||||||||||||||

|||||||||||||||||||||

llllllllllllllllllllllllllllllllllllll

18, 18Mms
l2/d

|||||||||||||||||

Knock i ng
Correction

+0, Bdeg
1@/d

lllllllllllllllllllll

lllllllllllllllllllll

lllllllllllllllll

lllllllllllllllll

|||||||||||||||||

|||||||||||||||||

Mani |
Relative
Pressure

HE, 2PSig
bid/d

|||||||||||||||||||||

|||||||||||||||||||||

lllllllllllllllll

||||||||||||||||||||

TIME[S]

Print
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Construction and Function

Knock sensor

This sensor is mounted an the cylinder black and
detects knocking vibrations of the engine. It
consists of a piezo-element, weight and case.

The piezo-element inside of the sensor converts
vibration into voltage signal that is output to the
ECM. ECM controls ignition timing based on the
knock sensar signal.

As sensor signal is detected, ECM retards the
ignition timing. When the knocking stops, the
ignition timing is advanced again.

TIGHTENING TORQUE: 21 t027N-m (2.1t02.7 Kg-m) (15.2 to 19.6 ft-Ib)
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KNOCK SENSOR SCHEMATIC PIEZO - ELECTRIC ELEMENT TYPE.

ECM /
B136 KNOCK SENSOR,
""_ ‘ FIN % +2 Bvalts
— e 'ﬁ'ﬁ.
{ * "

more than Jvolls:
apen circult or faulty ECM

less than Jvalts:
short circut of faulty ECH

PIEZ0 GENERATED VOLTAGE OPPOSING ECM SUPPLY : DETONATION DETECTED.

41




KNOCK SENSOR CIRCUIT

ECM \

B136

U
1] o n ][ snan]
%

|

l.]) A RTA

=

B20

/ =
i lmj{-..____

|
£

NOCK SENSO

KNOCK SENSOR STD RESISTANCE
530 to 530 K ohms.

48
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Construction and Function

e ————— e e ey e e i T T e T e e

Oxygen Sensor

The oxygen (O sensor detects the density of
oxygen contained in exhaust gas. The oxygen
density signal from this sensor provides the ECM
with important feedback that can be applied to
maximize the efficiency of the three-way catalyst
{TWC) of the catalytic converter.

The oxygen sensor is a type of battery made up of
a zirconia tube, a protective cover, an insulator, and
lead wires. The zirconia tube is a test tube shaped
zirconia element {a solid electrolyte named
zirconium oxide: ZrCk).

Cap

Insulator [Ceram:c)

Zirconia tube

PTC heater
Protective cover

02 SENSOR VOLTAGE OUTPUT:

0.1 to 0.9 volt, TRANSITION POINT 0.45volt.

02 Crosspoints : 8 to 18: per 5 seconds: STD.

Low voltage output from 02:

Sensor equals a weak mivture, Le. 0.2-volt.

High voltage output from 02 :

Sensor equals a rich mixture, i.e. 0.7-valt,

Both sides of the zirconia tube are coated with a
thin layer of platinum, which acts as a catalyst. The
outside coating is exposed o exhaust gas, while
the inside is exposed to outside air. When the
sensor is heated by exhaust gas to a temperature
of 300°C to 400°C, the zirconia tube generates
voltage in accordance with the oxygen density
differential between the interior of the tube and the
exterior of the twbe.

Combustion of a rich air-fuel mixture produces
exhaust gas with relatively high levels of carbon
manoxide (CO). The platinum catalyst acts to bind
the CO and the oxygen in the exhaust gas, which
results in an extremely low level of oxygen. This
causes the oxygen density differential between the
interior and extarior of the sensor to be large,
generating higher voltage.

In the case of a lean mixture, the exhaust gas has a
relatively high level of oxygen. Since there is little
CO, there is little oxygen loss by the binding action
of the catalyst. The result is little oxygen density
differential between the interior and exterior of the
sensor, and generation of little voltage.

Drive power
Outside air

Solid electmlyte
(zirconia elemeant)
Platinum-coated

4= cehaust efectrode
Protective coating

Exhaust gas

(ceramic)
Oz sensor
0.9
T Swichiometric air-fuel ratio
= -
E:;’ Rich
g |
= Reference
L | voliage
E Lean
€
] \-q_.,__\H
0

Low «— Excess Air — High
(Rich) Low «— Air-fuel ratio — High (Lean)

0z Sensor Output Charactenistics
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Construction and Function

Oxygen Sensor Feedback control

The purpose of the oxygen sensor is to achieve cleaner emissions. It detects the oxygen density of
combustion gas and increases or decreases the amount of fuel in the air-fuel mixture in order to keep it as
near the stoichiometric air-fuel ratio as possible.

Contral is performed in accordance with an oxygen sensor voltage signal sent to the ECM: low voltage
indicates a mixture that is leaner than the stoichiometric air-fuel ratio, while high veltage indicates a relatively
rich air-fuel mixture. The fuel Injection volume is increased or decreased to malntain it close to the
stoichiometric air-fuel ratio, which optimizes three-way catalyst performance.

Engine
ECM Fugl iI'ﬂECtI:Ir mmnéaustjun Exhaust gas
Injection quantity chamber _
incresse signal (T ) | Gergendensey - Smal
Injection quanti i =
decrease sign.a? (inection) m (Combxeion | | Qeygen density - Lerge
[ e ] e e s B ST e ey
i detremn i
! * !
Oxygen :
] sensar | ) '
| Lean signal — | Arfidm - len |
= == - o B e J
I Rich signal Pemai | | Ao i - Rich
O sensor output signal

/a. N = AF=147

Injection pulse width

a0




OXYGEN SENSOR SCHEMATIC

o baltry vokage
B136
INR Lg 9
| 1
(02 sensor input 3 02 senso
voliage T i
y [ J
|
a3 '

b1




OXYGEN SENSOR CIRCUIT

/ ECH \

B136
L
: - M —L GR
= MAINRELAY Jr_[lﬁ_
; baiiery: —U-=Iv—‘ 14 LI BE3
CBF-R 4; 6 [: ] ::[I ‘ — =voltage output from
04 [rL B 1T YR 02 sensor to EC
— = voltage supply from
relay to 02 sensor
Lg heater element
r L pin 1 earth Ovolts
- 1 2 4|B18 pin2+battery voltage
BEL’: pin 4 02 output
15 0.01 to Tvolt

N3
R
OXYGEN [02 ) SENSOR
tightening torque
18-24  Nm
18-24 Kgm
= 13 -17.4 b




Construction and Function
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Stepping motor type idle air control valve

This type of idle air control valve consists of colls,
rotor, valve, etc.. This idle air control valve
contributes very little to the buildup of carbon and
other dirt, so that it has superior durability and
stabllity.

Phase-A coll o Hotor
Phase-B coll Throttle body
Valva

: ; Air

The idle air control valve uses a stepping matar
that intermittently supplies current to two phase-A
colls and two phase-B coils according to signals
from the ECM, operating a rotor that moves the
valve up and down by a screw action and thereby
controls the valve opening.

The ECM calculates the ideal target idling speed
for the engine conditions, and the idle air control
valve is caontrolled reglarding the existing idling

speed so that the valve opening approaches the
target value.

When the stepping motor is off

When the stepping motor is off, two phase
excitation Is maintained at the phases that
correspond to the final position of the valve
open/closed motlon.

Phase 4

Valve opening operation

During opening operation, two phases are excited
in the following sequence: phases 1 and 4 —
phases 4 and 3 — phases 3 and 2 — phases 2 and
1.= phases 1 and 4 —....

ON R S
Phase 1 oFF B2

ON
Phase 2 ofF

Phase 3

Phase 4

Valve closing operation

During closing operation, two phases are excited
in the following sequence: phases 1 and 2 —
phases 2 and 3 — phases 3 and 4 — phases 4 and
T—phasesdand 1 — .....

Initialization procodura of ldle alr control solenold

1. Tisrm the Ignd ton wwstich OFF.

L Corrmct the Lael mods conmeciorn,

3. Tum i Ignition pudich ON [engine O],
4, Wit Urwna saconds.

i Turn b lprielan swiish OFF.
WAl i Bl

T. Tiwn Lha lgrdslon swiich ON [snglne OFF).
WA D oL,

. Tusn tha kpritlon mwitch OFF.

[EHD [Ddsedainiact L Lkt mods connscton)

Phase 1 ofF BT At
on = —
Phase 2 oeF EenEE jamsE)
ON = 3
Phase 3 oFF B =
ON
Phase 4 ofFkR




IDLE CONTROL SOLENODID CIRCUIT [ISC)

ECM

B134 B136

il | el e
L8 4 5 nn

WB| |BL| (LW
BR

main refay

idle air control solencid valve

a4
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1)
I .,| iy STEFERMOTO
B | Ei
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' i i3
nawe tiahsistor n

ECH

four of ‘5' o L{E W
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IILY T

1588 IOPEN

- = CLOSE
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Construction and Function

Fuel System

The fuel system delivers the fuel required for
combustion. Fuel sent to the injector from the fuel
tank by the fuel pump is maintained at a specified
pressure that is always greater than the intake
manifold internal pressure by constant value. Fuel
is infected into the intake manifald by the injector
in accordance with injection signals from the ECM.

Injector

Pressure
regulator

Today, the most common fuel system uses muilti-
peint Fuel injection (MF1), which equips an injectar
at the intake port of each cylinder.The MFI system
allows a high level of intake air system design,
high-precision air-fuel ratio control, along with
exceptional output, fuel economy, and exhaust gas

characteristics.

™ Return line

!

Dl line
Y Fuel tank

Fuel filter

Fuel pump
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Construction and Function
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Pressure Regulator

The pressure regulator consists of a valve, valve
seat, spring, and diaphragm, and it is divided into a
fuel chamber and spring chamber.

The spring chamber Is connected to the intake
manifold and the diaphragm moves in accordance
with the balance between fuel pressure on one
side of the diaphragm, and intake manifold
pressure and spring force on the other side.

When intake manifold pressure drops due to a
change in engine load, the diaphragm moves and
the valve opens, which increases volume of the
fuel to return to the fuel tank to reduce fuel
pressure. A rise in intake manifold pressure, on the
other hand, closes the-ualve and causes fuel
pressure to rise.

The repeated opening and closing of the valve
keeps the pressure differential between the fuel
being sent to the injector and the intake manifold
negative pressure at a constant level at all imes,

To intake manifold
G. Pm: intake manifold pressure

Diaphragm
Fuel chamber

spring i
chamber  Valve “ B hue
F=: spring force - lugl pressure

From injector

Fi - Pm = Fs{constant)/A
A dizphragm surface area

B‘Tu fuel tank

Injector

The injector is nothing different ta the solenoid
valve. When the injection signal from the ECM
comes to the injector, its electromagnetic coil
energizes, and the magnetic force of the coil lifts a
plunger to open the valve, causing fuel o be
injected, When the coil is not energized, the valve
is pushed close by a return spring.

Valve Return spring

The nozzle of an injector is designed to optimize
fuel droplet diameter and width of the spray.

' S

L] L+]
1=} L+]
Q [+] @
& o
o
a
-
=
,:,Tﬂr: ';‘\‘1\
N R
P
% 1

,
[
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Construction and Function

Fuel injection amount

Fuel pressurized by a fuel pump is delivered to the
fuel injectors by way of fuel delivery line and the
fuel pressure is kept at a constant level against the
intake manifold pressure by the pressure regulator
at all times.

The amount of the fuel injected into the manifold is
contralled by the length of time the fuel injector is
opened.

-+
'P i
[-F
‘;-.:; __ Constant
7 Pressire
£ | Fusl pressure
Time
= =
- hAanifald
Vacuum
Pressure

Since the injector apening, the lift level of the valve
and the regulatar-controlled fuel pressure are kept
constant, the amount of the fuel to be injected can
be controlled only by the length of the valve
opening signal from the ECM.

: Return line Fuel pump

Dielivesy ling
Pressure
requlator

ECM

Injector

Injection Timing

There are four types of injection timing:
simultaneous injection, seguential injection, group
injection, and single-point injection. Here we
consider sequential injection only.

Cylinders in a sequential injection system are
controlled separately, and fuel is injected into each
cylinder just before the intake stroke. The
appropriate volume of fuel required for com bustion
is controlled individually for each cylinder. All
cylinders are injected simuitaneously for engine
starts, and injection time is extended at high
engine-load conditian,

(st fe—————— One cycle —————+
Mo, e One motation —

1 E"“““E@ Intake | Compressnn | Combestion
#3 | Cmhsen lﬁ_ﬁmﬁ Inteke | Conpessin

eo | Conression | Gntisin | s [58] Inake

4 Intake | Compression | (oo |-_ Exhauet
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EGI System Diagnosis

3. Intake manifold vacuum

1. After allowing the engine to warm up fully,
connect a vacuum gauge to the intake manifold
vacuum hose,

2. Read the value indicated on the vacuum gauge
at idle speed.

Measured value:

Standard value:
- 599.95 hPa (- 450 mmHg)
(AT off) =17.7ins Hg

4. Fuel pressure

1. Disconnect the fuel pump connector.

2. Start the engine and wait for the engine to stall.
3. Once the engine has stalled, turn the starter

motor for 5-7 seconds and fully release the
pressure in the fuel line.

4. Take off the fuel fillter cap.
Reconnect the fuel pump connectar.

Remave the delivery hose from the fuel damper

and attach a fuel pressure gauge.

7. Startthe engine.

8. Read the gauge reading with the pressure
regulator vacuum hose connected.

Measured value:

Standard value:

205.94 - 238.36 KPa (2.1 - 2.4 kg/cm?)
30 to 35 psi

9. Read the gauge reading with the pressure
regulator vacuum hose disconnected.

Measured value:

Standard value:
284.39 - 313.81 KPa (2.9 - 3.2 kg/em?)

41 to 46 psi




Basic normal

injection pulse

Multi-point fuel injection system

Basic normal injection pulse

13

Basic normal injection pulse (msec)

|
i ) '
' : |
| wo __/T_-\_T-"\
Vv -
Z_ AT .
/ A //I_/i\
I
e —
FTl
N L e
R I e i
| |
. L
L
— S e e ——
1000 2000 3000 4000 5000 EDGE_ 7000

WOT
PT1
P72
FT3

P75

: Wide
: 4800
: #4000
: +200
PT4 : 0
5 : =200
PTE :

-400

Engine Speed

open throttle
mmhg/+80kPa
mmhg/+53kPa
mmhg/+27 kPa
mmhg/ 0kPa
mmhg/-27kPa
mmhg/-53kPa

8000
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FUEL PUMP CIRCLIT.

ECH \
L mmm |

B134
LgB
fuel pump relay
4 (1] B46
3112
BR
BY fuse 11 154
oA —
B9 o IGN S SBF1 504
i fuel pump connector
9
'_‘\ A1
BY

R15 R&7 LY

0




ECM BATTERY VOLTAGE
112
vl
colector | 8134 pin 21 |GN SW fuel purp refay
base‘li ] 1
s OWE!
/ emiter ansistor vokege | pup e
o O | OV | ON
hransistar
NPN OFF | 1¥ | OFF
FUEL PUMP SCHEMATIC.
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FUEL INJECTOR CIRCUIT DIAGRAM

/ 9 ENGINE CONTROL MODULE (ECH)

[ 5

= -
313 L n e E’J LU ’ H '”_L—mjgz ‘EBE

18132

main relay

INJECTOR

i1 INJECTOR

INJECTOR
f2
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ECH baftery vokage
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j] main el
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FOUR GAS TEST P1

co2

HC

02

Co
LAMEBDA
OIL TEMP

ENGINE SPEED

% VOL
ppmVOL
% VOL

% VOL

IDLE

FAST IDLE

65

13% OR HIGHER
200ppm MAX

3% MAX

0.2% MAX

097 to 1.03

MIN 80° C

700 to 900 rpm

2,400 to2,700 rpm




coz2

HC

02

CO
LAMBDA
OIL TEMP

ENGINE SPEED

% VOL
ppmVOL
% VOL

% VOL

IDLE

FAST IDLE

13% OR HIGHER
200ppm MAX
3% MAX

0.2% MAX

0.97 to 1.03

MIN 80° C

700 to 900 rpm

2,400 to2,700 rpm

02

020
s C0

Ocor
Lambda

Engine speed 1/min 726
0il temperature °C 88

-v t
e

NN N T OV

uol

ol

uol

vol

uol

13.73
S
. B3l
- B.004
 9.08
115
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\GNITION CONTROL CIRCUIT.

/ ECH

] gnsw  50A B80A
no 11 fuse SBF-4 SBF-1

15AFB10

coll pins 1= battery volts
2= gatth
3= primaty 1-2
4= primary 3-4

IGNITION SECONDARY RESISTANCE

10to 15K
67




|GNITOR OPERATION.

batery voltage

} IGN COIL / IGNITOR ASSEMBLY

- lansw
1 to 3 dvols may at ||:i|r3£l

| Lﬂé

: 7

1 to 3 dvols max at ide

Wr

3
—iid

0
:
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Construction and Function

“
Crankshaft Position Sensor (Sequencial injection system)

The crankshaft position sensor detects the rotation
angle of the crankshaft. This data is sent to the
ECM which uses it as a basic signal for determin-
ing injection timing and ignition timing.

The signal generated by this senser is output as AC
voltage.

The crankshaft position senser incorporates a coil,
pick up, magnet, and insulator.

]
|
I
1

L Pick up
Cail
=] Magnet
: _—Fick up

BTDC

A crank sprocket that has six teeth rotates in
synchronization with the crankshaft. This causes
the teeth of the sprocket to pass in front of the
crankshaft position sensor, which changes the air
gap between the sprocket and the sensor. This in
turn alters the magnetic flux density of the
sensor's coil, generating an AC signal that provides
an exact indication of the crankshaft angle,

fel——

é Crank position sensor

: 10"
4]
8|
= a
E ‘ W
=3
=
5 !
« TDC
g7* 65° 10| 97" B5° :F‘ I
A A A A : A
TN T A VN W
One crankshaf rotation
180" n
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Construction and Function

Camshaft Position Sensor (Sequencial injection system)

The camshaft position sensor detects the rotation
angle of the camshaft. This data are sent to the
ECM which uses it as a basis signal for determin-
ing injection timing and ignition timing. The signal
generated by this sensor is output as AC voltage,
The camshaft position sensor incorporates a coil,
pick up. magnet, and insulator.

The internal construction of the sensor is identical
with that of the crankshaft position sensor, but the
camshaft position sensor is shielded in order to
protect against the intrusion of electrical noise.

The camshaft position sensor detects the
reference position of the.crankshaft position as
detected by the crankshaft position sensaor.

A cam sprocket gear that has seven teeth rotates,
which causes the bumps of the sprocket to pass in
front of the camshaft position sensor and changes
the air gap between the sprocket and the sensor.
This in turn alters the magnetic fiux density of the
sensor's coil, generating an AC signal that is output
as the crankshaft position reference. Combination
of this signal and the crankshaft position sensar
signal makes it possible to determine the crank
angle and which cylinder is located before top dead
center (BTDC) of compression stroke.

Camshaft position sensor

Cam sprocket
#1 #3 #2 #i4
* * * %* *

Cne cam turn (720%)

Crankshaft position sensor signal

#1 BTDC #3 BTDC
97" 85" 10" 97" 657 10°

n /"

Camshaft position sensor signal

Relationship Between Crankshaft position Sensor Signal
and Camshalt position Sensor Signal
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CRANKSHAFT AND CAMSHAFT POSITION SENSOR.

ECH

g I
| M m | M | 6 mSm23 m30

G :3
2
B [T L
s8I Wiy
I-_ - - -I! EB 13
. B20
al2[1]4 I_EBB
ool [ E
] ' CAMSHAFT AND CRANK SENSOR

|
GE !
|

L NS RESISTANCE
1104 Kohms.
o QUTPUT YOLTAGE
W CRANKING 400my
o L, OR MORE

L

CRANKSHAFS

A CAMSHAFT-BENSOR,

/1




Construction and Function
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Ignition Circuit

The ignition circuit raises battery voltage to a range
of 10,000 to 30,000 volts, which fires the spark
plug and ignites the compressed air-fuel mixture in
the combustion chamber. Even if a fine air-fuel
mixture |s created by controlling the fuel injection
quantity precisely and is compressed completely,
the engine will not be able to perform correctly if
correct ignition is not provided.

Ignision signal Igniter

Ignition coil

L)

ECM

i 4=

[=p—— s

Bauary

—Ignition Coil
The ignition coil raises battery voltage using
electromagnetic induction. It consists of an soft
iron care around which is wound with 20,000 to
30,000 twrns of fine copper wire to form the
secondary coil winding.

When current flowing through the primary coil
winding is suddenly cut off, electromagnetic
induction causes a very high voltage to be

generated in the secondary coil winding.

—Igniter

The igniter is the electronic part composed by
transistors, resistors and some other electrical
parts. It forms 2 contact-less point for turning
ignition coil primary current on and off in
accordance with signal from the ECM.
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Construction and Function
H

Basic Control Operation

Ignition timing control provides optimum ignition
timing in accordance with engine speed and load.

The ECM analyzes input signals from the air flow
sensor {or intake air pressure sensor), the crank
angle sensar, the cam angle sensor, and the engine
coolant temperature sensor to determine the
engine speed and load, etc.

ECM memaory contains optimum ignition timing
advance data in accordance with intake manifold
vacuum and engine speed. The ECM periodically
locates the timing advance values in the map that
corresponds 1o engine operation conditions,
evaluates the octane level of the gasoline based on
signals from the knock sensor, and relearns
conditions that change as the engine ages in order
to determine ignition timing.

Ar flows eter [5‘—r ECM
Cam angle sensor @ 00— Signal processar =
Igniter
Crank angle sensor @ O Timing @
advance
Englne coolant temperaiure q:l___... maps

sensar
Knock sensor
Throttle position sensor

Ignition timing Advance Map

13




SUBARU IMPREZA P1 IGNITION ADVANCE DATA, NO LOAD
VEHICLE STATIC.

== : . 7 So0d

Engine
Speed

746rpm

1 @2a <

Engine

60rpm

18088ad

[znition

T imi &

Iznition

Timirg

+12.0deg +22.0des  L_Jde 0 5

1@-d : 18-d : :

TTIMEL=] ] =2 % 5 E TIMELS] ﬁﬂlaa =] 4 5 B

| Print F2 | lock | Clear | Print | F2 lock | Clear
. Seod STl

Eneine Ergime = |eeasaiansiahaiaiiiaiie

Speed Speed

[enition
Timing

lenition
Timing

+27. Odes +31. Odes _fr

v2l. 0des b i e 8l 0des L) ssissrvigueisrs

TINMELS] @ = e B [=] TIMELS] ] = &£ = =]

| Print F2 Lock | Clear | Print F2 Llock | Clear
S0

Er]gir‘ﬁ .......... Er‘.gir‘le ............................

Speed Speed

1261rem 1468 rpm

1 B3 d 1828 -
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Timing Timing

+34. Odeg +36. Odeg

A i

TIMEL=] = = E = TIMEL=] 2] =] & 5 E]
| Print L | Clear Print | F2 lock | Clear
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Engine
Speed

1905rpm

1020 =

. Soed
Engine
Speed
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18R o
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imi e
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18/ Ry it iesd 1
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Construction and Function

—
Throttle Position Sensor

The throttle pasition sensor is located inside the
throttie body. The throttle position sensor converts
the driver-controlled throttle valve status to a
voltage and sends it to the ECM.

- !i Lever

Movement of the throttle shaft causes a slider to

Connector

rotate, which changes the contact position of a
variable resistor and output of the throttle valve
opening as potentiormeter voltage change.

P

Throtle valve opening —

Vollage —==

vee Throtile pasition sensar

+5v

ECM

P4

<L
GND

FULLY CLOSED: 0.2 to 0.8 VOLT STD 0.5 VOLT

FULLY OPEN: 4 to4.6 YOLTS.

Engine Coolant Temperature Sensor

The engine coolant temperature sensor is located
in the coolant passage. The sensor contains a
thermistor that detects the temperature of the

engine coolant,

Thermistor

_L_J.-.-r\.:uz_
., /

The engine coolant temperature sensor detects
changes in the resistance of a thermistor and
sends a corresponding voltage signal to the ECM,
This signal provides important basic information
that is used for injection, ignition, idle speed, and
other controls.

Reslstance —e

Temperaturg ——=
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ENGINE GOOLANT TEMPERATURE SENSOR

/ ENGINE GONTROL MODLULE. \

IO U
I T O O

24 B136
REG BY

;
B3 mﬁn i NE__
T0 TEMPERATURE GAUGE.

PIN T+5 SUPFLY ~ PIN 2 RETURN
FROM ECHM, 10 RL |E‘|"

TEMPERATURE

GAUGE. 5TANDARD RESISTANCE:

2K - 3Kohms [20deg C)
350 - 400ahms{30deg C)
200 - 300ahms{30deg C)

JENJOR AND THERMOM
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Subaru Impreza P1 — Driving Light Wiring Modification

Switch Wiring

2 1

Black Violet

Nium. Lamp 12y pos.

Neg. oniofT indlcator

& 5 4 3

Mot Used Black Vialet Yellow/White
Neg. lnput for 12v pox. Switched neg.
Dutpat at pin 3 Ilam,lamp o/p to relay.

Fog lamp switch — 83001FA131 required.

Following modifications required to switch —

1. Fit blue filter to on/off indicator lamp.
2. Remove plug restrictor at rear of switch.
3. Fitnew ‘driving lamp’ sticker over existing icon.

Standard Wiring (driving lights operate during side/dipped & main beam)

Pin:

Wire colour:

Violet

Black
Yellow/White
Violet

Black

Not used

Function:

On/off indicator lamp - 12v pos.(side/dip/main).
[llumination lamp — neg.

Switched output (neg.) to driving lamp relay (pin 1).
[llumination lamp - 12v pos. (side/dip/main).

Neg. input — for switched output at yellow/white.
Not used.

Pin: Wire colour:
1 Violet

2 Black

3 Yellow/ White
4 Violet

5 Black

& Mot used
PI1DLR Issue 2
Approval pending -

Cut wire. Insulate vehicle side.

Supply new feed to switch side from Yellow /Blue (8
way white & black plug behind fuse-box).
Headlight main beam 12v pos.

As standard wiring.

As standard wiring,.

Cut and insulate both ends — not required.
As standard wiring.

Not used

Prepared by M.Smith




Subaru Impreza P1 — Driving Light Wiring Modification

Eelax Wiring

3
WhiteRed
Switch O/F

Red/Blues
Switch P

1
Black Y ellow
Coil Neg.

Violet
Caoil Pos.

22 Amp relay (82501GA240) required.
Relay mounting clip (81910AA150) required.

Standard Wiring (driving lights operate during side/dipped & main beam)

Pin: Wire colour:

Black/Yellow
Violet
White/Red
Red/Blue

=N A B

Function:

To relay coil - Switched neg. from driving light switch.
To relay coil = 12v pos. (side/dip/main).

Pos. 12v output from relay. (To driving lights)

Pos. 12v (+30) input to relay.

Rewiring Instructions (driving lights to operate only during main beam)

Pin: Wire colour:
1 Black/Yellow

2 Violet

3 White/Red
4 Red/Blue

P1DLR Isspe 2
Approval pending -

Function:

As standard wiring

Cut wire. Insulate vehicle side.

Supply new feed to relay side from Yellow/Blue (8 way
white & black plug behind fuse-box).

Headlight main beam 12v pos.

As standard wiring
As standard wiring

Prepared by M.Smith






