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ARTICLE BEGINNING

1990- 91 ENG NE PERFORMANCE
Vol kswagen On- Vehi cl e Adj ustnents

1990- 91 Passat

1991 Cabriolet, Corrado, Fox, Golf G., GTIl, Jetta,
Jetta G.I, Vanagon

MODEL APPLICATION

NOTE: Information in this article applies to gasoline engi ne nodel s
only.

ENGINE MECHANICAL

Bef ore perform ng any on-vehicle adjustnents to fuel or
ignition systens, ensure engi ne nechanical condition is okay.

ENGINE COMPRESSION

Check engi ne conpression with engine at normal operating
tenperature at specified cranking speed, all spark plugs renoved and
throttle wi de open.

COVPRESSI ON SPECI FI CATI ON TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Conpr essi on Pressure Conpr essi on
Application psi (kg/ cny) Rati o
Cabriolet ........... 131-174 (9.0-12.0) .............. 8.5:1
Corrado ............. 116-174 (8.0-12.0) .............. 8.0:1
Fox ....... ... ... ... 131-174 (9.0-12.0) .............. 9.0:1
Golf & &G ... 131-174 (9.0-12.0) ............. 10.0:1
Jetta ............... 131-174 (9.0-12.0) ............. 10.0:1
Jetta GLI  ........... 145-190 (10.0-13.0) ............ 10.0:1
Passat .............. 116-174 (8.0-12.0) ............. 10.8:1
Vanagon ............. 145-190 (10.0-13.0) ............. 9.0:1

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

VALVE CLEARANCE

NOTE: Al'l nodels use hydraulic lifters. No adjustnents are
required.

IGNITION TIMING

NOTE: Basic timng readings are only valid when engine idle speed
and idle mxture are within specifications. For best
results, manufacturer recommends ignition timng, idle CO
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and idl e speed be checked and adjusted in that order.

NOTE: Of idle timng is conputer controlled on nodels wi th knock
sensor(s). Only idle ignition timng can be set.

DIGIFANT Il TIMING ADVANCE

1) Check timng advance only after determ ning that the basic
ignition timng is adjusted to specification. Wth the engi ne running
at normal operating tenperature, briefly raise engine speed to above
3000 rpm repeating this step 4 tines. Then let the engine idle for at
| east 2 m nutes.

2) Disconnect the cool ant tenperature sensor connector. Raise
t he engi ne speed to 2300 rpm and record tim ng val ue. Reconnect
cool ant tenperature sensor connector and briefly raise engine speed
above 3000 rpmto store knock sensor information in nenory. Raise
engi ne speed to 2300 rpm and recheck timng. It should now be 30g+/-3g
nore advance than it was with cool ant tenperature sensor connected.

3) If timng does not advance as specified, first check knock
sensor nounting bolt torque, then check knock sensor resistance and
wiring. If torque and resistance are within specification and there
are no breaks in wiring, then Digifant control unit is probably fault.

4) |f connecting or disconnecting cool ant tenperature sensor
has no effect on timng advance, check continuity of cool ant
tenperature sensor wire. If there are no breaks in wire, then either
Digifant control unit or tenperature sensor is faulty. See ## FUEL
SYSTEM - GASOLINE for information on testing cool ant tenperature
sensor.

EXCEPT VANAGON

1) Warm engine to normal operating tenperature (cooling fan
shoul d cycle at |east once). Renove the 27 mmplastic plug fromtimng
check hol e on transaxl e bel |l housi ng.

2) Wth ignition off, connect a tachoneter and timng |ight
to vehicle. Start engine, raise speed above 2100 RPM a few tines, and
allow engine to idle normally. Wth distributor vacuum hoses
connected, timng mark on flywheel should appear at pointer in hole.

NOTE: Bef ore checki ng engine timng, raise engine speed above 2100
RPM at | east 4 tinmes. This nust be done each tinme ignition
is turned off and restarted to clear ECU nenory and by-pass
hot-start, fast-idle function.

3) If an adjustnment is needed, turn ignition off and | oosen
di stributor hol d-down bolt (2.0L has 2 hol d-down bolts) just enough to
nove distributor by hand. Start engine and allow to idle. Turn
distributor until timng mark is aligned with pointer in bellhousing.
4) Stop engine and tighten hold down bolt to 18 ft. Ibs. (24 Nnm. On
2.0L tighten hold-down bolts to 87 INCH |Ibs. (10 NNm. Check and
readjust if necessary and install plastic plug in inspection hole.

VANAGON
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1) Engine oil tenperature nust be 176g F (80g C). Connect
timng light and tachoneter. Start engine and allow to idle. Check
ignition timng at 800-1000 RPM

NOTE: Bef ore checki ng engine timng, raise engine speed above 2100
RPM at | east 4 tinmes. This nust be done each tinme ignition
is turned off and restarted to clear ECU nenory and by-pass
hot-start, fast-idle function.

2) If an adjustnment is needed, turn ignition off and | oosen
di stributor hol d-down bolt just enough to nove distributor by hand.
Renove connectors fromidle stabilizer by squeezing connectors then
pul ling apart. Plug idle stabilizer connectors together.

3) Start and allow engine to idle. Turn distributor unti
notch on V-belt pulley matches separation in case. Set timng and RPM
Reconnect el ectrical connectors to idle stabilizer. Tighten
di stributor clanp bolt.

I GNITION TI M NG TABLE (Degrees BTDC @ RPM
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Checki ng Adj usti ng
1.8L ... ... 4-8 @870-930 ........ 5-7 @870-930
2.0L ... 4-8 @770-830 ........ 5-7 @770-830
2.1 4-8 @800-900 ........ 5-7 @800-900

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
COLD (FAST) IDLE

Fast idle RPMis NOT adjustable.

IDLE SPEED & MIXTURE

NOTE: M xture adjustnent is NOT a part of normal tune-up procedure
and shoul d NOT be perfornmed unless mxture control unit is
replaced or vehicle fails em ssions testing.

NOTE: Ensure fuel systempressure is correct before attenpting
idle speed or m xture adjustnent.

FOX (CIS-E), GTI 2.0L & JETTA GLI (CIS-MOTRONIC)

1) Ignition timng and idle speed nust be checked before CO
is adjusted. See CHECKI NG & ADJUSTI NG under IGNITION TIM NG Wth
ignition timng properly adjusted, check and adjust idle speed,
differential pressure regulator current and idle m xture. Repeat
adjustnments until correct.

2) Warmengine to normal operating tenperature. Radiator fan
must come on at | east once and engine oil tenperature nust be at | east
176gF (802C). Turn off all electrical equipnent, including AC and
radi ator fan. Disconnect all fuel pressure test equipnent (if
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installed). If injection lines have been renoved or replaced, run
engi ne several tinmes to 3000 RPM for about 2 m nutes.

3) Ensure idle switch is properly adjusted. Check that
auxiliary air regulator valve is fully closed. Pinch shut the hose
| eading fromidle speed boost val ve(s). Renove tenperature sensor
har ness connector fromtenperature sensor. Pull crankcase breat her
hoses off valve cover and air filter, vent to atnosphere.

4) Renove suction hose from carbon canister. Disconnect "T"
fitting fromcarbon canister at air intake boot. On Fox, renove
connector from cool ant tenperature sensor and install 15, 000-Chm
Resi stor (VW 1490) on tenperature sensor harness. See Fig. 1.

Resistor

{15,000
chm)_ H
(VW1400)

:::65
Fig. 1: Locating CTS Sensor & 15, 000- Chm Test Resistor (Fox)
Courtesy of Vol kswagen United States, Inc.

5) Turn "T" fitting 90 degrees and insert blank side with .
059" (1.5 mm) restrictor into hole in intake air boot. If vehicle is
not equi pped with this type of connector, use Plug (026 133 382D) with
.059" (1.5 M) orifice. Adjust idle speed if not within specification.
See | DLE SPEED & CO LEVEL tabl e.

6) Connect fuel pressure gauge and ensure system fuel
pressure is correct. See FUEL SYSTEMin F - BASIC TESTING article in
t he ENG NE PERFCRMANCE Section. Connect an inductive tachoneter or
Tester (VW 1367) and Test Lead (VW 1473). See Fig. 2.
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Test Lead
(VW 1473)

R

Fig. 2: Test er '('\_/W_1'36_7) & Test Lead (VW 1473)
Courtesy of Vol kswagen United States, Inc.

7) Renove CO probe receptacle cap and connect CO neter.
Ensure fit is snug to prevent exhaust |eaks. Connect Digital

Mul tinmeter (US 1119) with Adapter (VW 1315 A/1) to differenti al
pressure regulator. See Fig. 3.

Test Adapter

[AYAl o) Y —
Difterential (VW 13154/1)

Pressure Reguiator

Mulimetar

{UsS 111

P

Fig. 3: Mking Digital Miltinmeter Hook-Up
Courtesy of Vol kswagen United States

8) Connect adapter between connector and regul ator. Connect
multinmeter to adapter and turn switch to DCA 200-mA range. Read and
conpare current (4-16 mA\) and CO val ues to specifications. Turn engine
of f.

9) If COreading is nore than 1.2% at current readi ng of 4-16
mA, check for exhaust systemleaks, ignition timng, injector inserts
for | eaks, and fuel distributor for uneven fuel distribution. I|f
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requi red, seal injector inserts with sealing conpound and tighten to
15 ft. Ibs. (20 Nm.

10) If current reading is less than 4 mA or nore than 16 mA,
adj ustment nust be made with CO adj ustment screw.

11) Renove boot from m xture control unit. Center punch plug
in CO adjusting hole and drill a 3/32" hole to a depth of 5/32" (4
nmr). DO NOT drill conpletely through as adjustnment screw will be
damaged. Install a 1/8" sheet netal screw and renove plug using
pliers.

12) Start engine and run at idle. Adjust current reading to
10 mA by turning CO adjustnment screw with Wench (P 377). Turn screw
cl ockwi se to | ower reading, counterclockw se to raise reading. See
Fig. 4.

Allen Wrench

Fuel
% (3 mm) ‘ Distributor

Fig. 4 Adjusting Idle CO (C S-E)
Courtesy of Vol kswagen United States, Inc.

13) Readjust idle speed if required. Turn engine off. Install
new plug in mxture control unit and seat plug flush with unit. Renove
all test equi pnent and reconnect all hoses and w ring.

CABRIOLET, CORRADO, GOLF & GTI 1.8L, JETTA & PASSAT(DIGIFANT)

1) For correct system operation basic adjustnments to ignition
timng, CO content and idle speed nust be correct. These adjustnents
are inter-related and nust be checked/ adj usted toget her.

2) Warmengine to normal operating tenperature (radiator fan
shoul d have cycled at |east once). Engine oil tenperature nust be at
| east 176gF (80gC). Al electrical conponents nust be off. Ensure idle
speed stabilization systemis okay (with ignition ONidle stabilizer
val ve nust huni buzz). Ensure throttle valve switch is adjusted
correctly.

NOTE: Bef ore checki ng engine timng, raise engine speed above 2100
RPM at | east 4 times. This nust be done each tine engine is
turned off and restarted to clear ECU nenory and by-pass
hot-start, fast-idle function.

3) Connect an inductive tachoneter or Tester (VW1367) to
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alternator, Test Lead (VW 1473) to ignition coil, and timng |ight
lead to No. 1 spark plug wire. See Fig. 2. Start engi ne and ensure
engi ne speed and timng are correct. If NOI, adjust to specification.

4) Renove Blue cap from CO tap tube rising from exhaust
mani f ol d and connect exhaust gas anal yzer. Di sconnect cool ant sensor
har ness connector. Raise oil dipstick slightly to vent crankcase.
Di sconnect and plug crankcase ventilation hose. Start engine and raise
engi ne speed to 2100 RPM at least 4 times. Check idle, adjust if
incorrect. Ensure COis correct. See IDLE & CO LEVEL table. If CO
adjustnent is needed, idle mxture screw anti-tanper plug nust be
renoved fromtop of air flow sensor

5) Center punch plug in CO adjusting hole. See Fig. 5. Using
a 3/32" drill bit, drill 5/32" (4 mm deep in center of plug. Renove
any netal shavings. Install a sheet nmetal screw and, using pliers, pry
out plug.

Idle Mixture ;
ldle Adjustment
™ %f’i‘?w",// Secrew
AN
X ™~
D
e
(- o Throttle
T Body
//
Airflow
Sensor 57 \

-~ “ ~
Fig. 5: Locating Idle Mxture Screw & Idl e Adjustnent Screw (1.8L)
Courtesy of Vol kswagen United States, Inc.

6) Adjust idle mxture COwith a 5 mm hex wench. Turning
idle mxture screw clockwise will richen CO Adjust idle mxture to
get correct CO Check engine idle and CO repeat procedure if needed.

NOTE: A throttle valve potentionmeter is used by the D gifant ECU
to sense throttle position. The potentioneter is al so used
for the activation of the idle stabilizer system
decel eration fuel shutoff and the activation of full
throttle enrichnment. Corrado nodels equi pped with a 4-speed
automatic transm ssion have 2 separate potentioneters in the
same housing. One is for the engi ne managenent system and
the other for transm ssion ECU.

VANAGON (DIGIFANT)

1) Warm engi ne to normal operating tenperature. Engine oil
tenmperature nust be at |east 176gF (80gC). Connect an inductive
tachoneter or Tester (VW 1367) to alternator, Test Lead (VW 1473) to
ignition coil, and timng light lead to No. 1 spark plug wire. Start
engi ne and ensure engine speed and timng are correct. If speed and
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timng are incorrect, adjust to specification.

2) Renove connectors fromidle stabilizer by squeezing
connectors then pulling apart. Plug idle stabilizer connectors
together. Turn idle speed screw until idle speed is correct. To adjust
timng, see CHECKI NG & ADJUSTI NG under IGNITION TIMNG in this
article.

3) Ensure all vehicle electrical equipnent is off. Place
exhaust gas anal yzer in exhaust pipe. See | DLE SPEED & CO LEVEL tabl e.
If adjustnent is needed, go to next step.

4) |If adjustnment is needed in step 2). Renove intake air
sensor fromengine. Center punch plug in CO adjusting hole. Using a
3/32" drill bit, drill hole 5/32" (4 mm) deep in center of plug.
Renove any netal shavings. Install a sheet nmetal screw and, using
pliers, pry out plug.

5) Disconnect oxygen sensor connector on left side of engine
conpartnment (Green wire). Start engine. Set idle speed and CO readi ng
by alternately turning m xture and idl e speed adjustnent screws.
Reconnect oxygen sensor and idle stabilizer connectors. Let engine
idle for 2 m nutes.

6) Check CO value. If incorrect, repeat adjusting procedure.
If correct turn ignition off. Drive in new adjusting hole plug flush
with air intake sensor. Renove all test equi pnent and reconnect al
hoses and w ri ng.

NOTE: DO NOT push down on adjustnment screw and DO NOT accel erate
engine with wench in plate. Renove wench after each
adj ustment and accel erate engine briefly before nmeasuring
current reading. Always adjust froma high to a | ow reading.

| DLE SPEED & CO LEVEL TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Idle RPM CO Level %
Cabriolet ................. 750-850 (1) ......... .3-1.1
Corrado ..................... 750-850 ........... .3-1.1
Fox ... . 875-925 ...... (2) 1.2-1.5
Golf &, Jetta & GII
1.8L (Digifant) ........... 750-850 ........... .3-1.1
2.0L (ASE) .............. NA(3) ........... .2-1.2
Passat .................... 700-900 (3) ......... .2-1.2
Vanagon .............. ... .... 830-930 ........... .3-1.1
(1) - Disconnect Blue cool ant tenperature sensor connector.
(2) - danp crankcase breather hose near em ssion contro
val ve.
(3) - Not adjustable.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

IDLE & FULL THROTTLE SWITCHES

THROTTLE STOP SCREW
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NOTE: Stop screw is set by manufacturer and should NOT be noved.

If basic factory setting has been changed, turn throttle stop
screw countercl ockwi se until there is a gap between stop and screw.
Turn screw in until it just touches stop. Turn screw 1/2 turn (180
degrees) further. Check and adjust idle speed and CO

IDLE & FULL THROTTLE SWITCH ADJUSTMENTS

Idle Switch Adjustnent - Digifant (Except Vanagon)

1) Check idle and adjust if needed. Idle air by-pass screwis
located in throttle val ve. Adjusting screw changes amount of air by-
passing throttle plate, raising or lowering idl e speed. See Fig. 6.

Measure Valtage

Supply He}/ \

Measure
Switch-On
Here

Switch
Fig. 6: Checking Idle Switch Adjustnent

Courtesy of Vol kswagen United States, Inc.

2) To adjust idle speed, disconnect harness connector from
cool ant tenperature sensor. Idle speed should be 925-1025 RPM If idle
speed is not as specified, turn idle air by-pass adjusting screw until
950- 1000 RPM i s obtai ned. Wen cool ant tenperature sensor harness is
reconnected, idle speed should drop to 750-850 RPM

Idle & Full Throttle Switch - Digifant (Vanagon)

1) Idle and full throttle switches are wired in parallel on
throttle val ve assenbly. Disconnect throttle val ve connector from
throttle valve switch. Connect voltneter between term nal in harness
connector. Turn ignition on. If 5 volts are not present, check for
break in wiring and repair. If no break in wiring, replace Digifant Il
control unit and recheck.

2) Crcuit should be closed when throttle is at rest. Check
continuity between test harness termnals No. 1 and 2. If switch-on
point is incorrect, |oosen and adjust idle switch position. Recheck
cl earance between throttle valve | ever and stop. Ensure clearance is .
002-.006 (.15-.05 mm. Throttle switch is |ocated on underside of
throttle val ve housing, opposite idle stop.
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NOTE: Airflow potentionmeter is factory adjusted. No adj ustnent
shoul d be needed, unless conponent is replaced.

Airflow Sensor Potentioneter Adjustnment - Cl S-E (Fox)

1) Disconnect airflow sensor potentioneter. Loosen 4
retaining screws and adjust airflow sensor potentioneter until voltage
bet ween center termnal and ground is 0.2-0.3 volt.

2) Carefully tighten nounting screws. Raise the sensor plate.
Vol tage shoul d increase to approximately 7.0 volts. If increase is not
as specified, readjust airflow sensor potentioneter. See Fig. 7.

Airflow Potentiometer
Adjusting Screws

Fig. 7: Adjusting Airflow Sensor Potentioneter (ClS-E)
Courtesy of Vol kswagen United States, Inc.

Airflow Sensor Potentioneter Adjustnment - CIS-E Mtronic

(GIl 2.0L & Jetta G.l)

1) Install Test Connector (VW 1501) between airflow sensor
pot enti oneter connector and airflow sensor potentionmeter on airflow
meter. Check input voltage between terminals No. 1 and 3 with ignition
on. See Fig. 8. Voltage should be 4.35-5.35 volts. Turn off ignition.

2) Connect a voltneter between terminals No. 2 and 3. Qut put
vol tage should be within specifications, see AlRFLOVN SENSOR (Cl S-E
MOTRONI C) table. If voltage is not as specified, carefully nelt sealer
from potentioneter adjusting screw and adj ust output voltage.

‘Test Harness
(VW 1501)

Potentiometer
Adjustment Screw
(Under Harness)

Fig. 8 Adjusting Airflow Potentioneter (Cl S-Mtronic)
Courtesy of Vol kswagen United States, Inc.
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Al RFLOW SENSOR TABLE (ClI S-E MOTRONI Q)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

I nput Vol t age Qut put Vol t age
4.35 0.43-0.75
4.50 . 0.45-0.77
4.60 ... 0.47-0.79
4.70 0.48-0. 80
4.80 .. 0.49-0.81
4.90 .. 0. 50-0. 83
5.00 ... 0.51-0.85
5.10 .. 0.52-0. 87
5.20 ... 0.53-0. 89
5.30 ... 0.54-0.90
540 .. 0.55-0.91

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

END OF ARTICLE



